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Oral Presentations

Ethiopia. That evening, the radio was playing the Beatles’ song “Lucy in the sky 
with diamonds” and they named their new found female skeleton Lucy. In 1978, 
at Laetoli, Tanzania, Mary Leakey’s team found 3 australopithecine footprints, 
likely parents and a child, frozen in wet ash dated 3.5 million years ago. In 1994, 
Tim White’s team found a partial skeleton of a 110 lb, 4-foot female hominid 
who lived 4.4 million years ago in Ethiopia. They named their find  Ardipithecus 
ramidus – root of the ground ape subsequently nicknamed her Ardi.
Narrow Pelvis: Why our ancestors came down from the trees and started walk-
ing upright, >5 millions years ago, is still a matter of debate. However bipedal-
ism required re-alignment of the pelvic structures which resulted in narrowing 
of the birth canal and transformation from a simple straight cylindrical pipe to 
a complex convoluted structure in which the planes of the pelvic inlet, mid-
pelvis, and outlet are all misaligned.
Encephalization: Use of tools appeared approximately 2.5 millions years ago 
and soon after the brain of the Homo sapiens evolved and grew very rapidly. In 
the last 500,000 years our brain increased from 750cc to 1800cc.
Evolutionary conflict: The evolutionary events of bipedalism and encephaliza-
tion caused an ‘Evolutionary Conflict’ or obstetrical dilemma. The need to walk 
with a narrow pelvis and the need to think with a larger head would certainly 
eliminate natural childbirth which would lead to a dead end or extinction of 
our species!
Counter-evolutionary adaptations: To avoid extinction, Lucy’s offspring 
countered the conflict of childbirth by several additional evolutionary adapta-
tions including delivering smaller babies by shortening gestation and/or restrict 
fetal growth at term, both of which have been proven to be true. In addition the 
uterus adapted to pushing the baby through the pelvis by moulding the baby 
using excessive force over lengthier parturition.
Neo-uterus: As the human head grew in volume, additional myometrial force 
was required to push a large-headed baby through a narrow pelvis. Recent 
 evidence indicates that the outer two thirds (approximately 90% of the total 
uterine musculature) is a later acquisition of the uterus from the mesenchyme 
and brought with it its own blood supply - the uterine arteries.
Genesis of fibroids: Angiography has shown that 94% of all uterine fibroids 
are supplied by the uterine arteries indicating that the majority of fibroids arise 
from the outer two thirds of the myometrium. The genesis of fibroids then is 
a direct consequence of the evolutionary adaptation of the uterus to deliver 
the ever enlarging human head through a narrow birth canal directly related to 
bipedalism.

SELECTED ORAL COMMUNICATION SESSION

SESSION 02: REVISITING EMBRYO CULTURE

Monday 30 June 2014 10:00 - 11:30

O-003 Molecular mouse embryo assay: a functional bioassay for studies 
involving assisted reproductive technologies (ART)

R. Gilbert1, S. Es-slami1, H.T. Ni1

1Irvine Scientific, Research & Development, Santa Ana, CA, U.S.A.

Study question: Can transgenic mouse embryos carrying endogenous early 
developmental genes linked to green fluorescence protein (GFP) provide a su-
perior molecular mouse embryo assay (MoMEATM) compared to morphological 
assessment alone for the screening and detection of detrimental conditions?
Summary answer: Early expression of selected pluripotent markers (e.g. 
 Oct-4) in transgenic mouse embryos was correlated with development to 
 blastocysts and provided earlier and more sensitive detection of suboptimal 
conditions.
What is known already: The one-cell MEA is the most widely used for quality 
testing of human ART products, however concerns exist due to the insensitivity/
variability of this bioassay which lacks standardization and involves subjec-
tive analysis by morphology alone. Growing concerns about safety of ART on 

INVITED SESSION

SESSION 01: ROBERT G. EDWARDS’ MEMORIAL KEYNOTE SESSION

Monday 30 June 2014 08:30 - 09:30

O-001 The Human Reproduction Keynote Lecture - The clinical 
significance of calcium-signalling pathways mediating human sperm 
hyperactivation

C. Barratt1

1Ninewells Hospital and Medical School, The University of Dundee, Repro-
ductive Medicine, Dundee Scotland, United Kingdom

Ca2+ signalling pathways mediating sperm motility among sub fertile patients.
Study question: To determine the incidence and causes of defects in Ca2+ 
 signalling pathways (calcium influx and store mobilisation) mediating sperm 
motility among sub fertile patients.
Summary answer: Ca2+store and CatSper defects adversely affecting fertilisa-
tion competence were identified and the characteristics of these were deter-
mined using electrophysiology.
What is known already: Sperm motility and hyperactivation are important for 
fertility and KO studies in mice have shown a key role of calcium regulation 
in these events with the identification of several key channels (primarily Slo1/3 
and CatSper). However, there is no data on abnormalities in men and their  effect 
on fertility.
Study design, size, duration: A series of functional assays on motility and 
[Ca2+]

i
 signalling on spermatozoa from sub-fertile men attending for ICSI/IVF 

identified those with phenotypic abnormalities (Alasmari et al., 2013a) and 
patch clamping was utilised in patients with specified abnormalities and those 
with apparently unexplained total fertilisation failure following ART.
Participants/materials, setting, methods: Men undergoing ART at Ninewells 
Assisted Conception Unit, Dundee. Surplus semen samples at time of treat-
ment, or produced specifically for research purposes and subjected to analysis 
including patch clamping under quasiphysiological conditions (Mansell et al., 
2014; Alasmari et al., 2013ab).
Main results and role of chance: A screen of 181 subfertile men showed that 
defects in Ca2+ signalling pathways are significantly associated with fertilisation 
potential. Electrophysiological studies of men with abnormalities and fertilisa-
tion defects identified (1) 2 patients with minimal outward potassium conduc-
tance compared to controls (2) a further two patients with no effective CatSper 
current or a rapidly inactivating Cation conductance (I

Tail
).

Limitations, reasons for caution: The electrophysiological analysis is, by defi-
nition, based on a limited numbers of cells.
Wider implications of findings: The study documents the key role played by 
Ca2+ signalling pathways in sperm function and identified key patients to clearly 
determine the impact of CatSper and Slo1/3 channels on human sperm func-
tion. The possibility to identify targets for therapeutic manipulation with an 
effective drug screening program is now a reality.
Study funding/competing interest: Funded by Chief Scientist Office [Scotland], 
Infertility Research Trust, NHS Tayside, Wellcome Trust and MRC, Ethical approval 
granted by East of Scotland Research Ethics Service (EoSRES) REC 1: 12/ES/0091.
References:
Alasmari W, et al., (2013a) Hum Reprod. 2013 28:866-76. 
Alasmari W, et al., (2013b) JBC, 288:6248-58.
Mansell SA, et al., (2014) Mol Hum Reprod. Jan 16. [Epub ahead of print].

O-002 Bipedalism: the genesis of uterine fibroids

G. Vilos1

1London Health Sciences Centre- Victoria Campus, The Fertility Clinic, 
 Obstetrics and Gynaecology, London Ontario, Canada

Bipedalism: In 1974, Donald Johanson’s team discovered approximately 40% 
of a hominid skeleton who walked upright 3.2 million years ago in Northern 
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August 2013. Embryos were assigned to either the microdrop control or micro-
fluidics group using computerized randomization and sealed envelopes.
Participants/materials, setting, methods: Embryos that fulfilled the inclusion 
criteria were randomly allocated to the microdrop (n = 60) or microfluidics 
group (n = 58). Routine embryo grading was performed at four different time 
points using the Gardner & Schoolcraft system for blastocysts. The study was 
conducted in an IVF laboratory of an academic hospital in The Netherlands.
Main results and the role of chance: The percentage of frozen-thawed Day 
4 embryos that developed to the blastocyst stage did not differ in the con-
trol dishes and microfluidic chips after 28 hours of culture (53.3% vs. 58.6%; 
p = 0.583) or at any of the other time points. The proportion of embryos that 
would have been suitable for embryo transfer was comparable after 28 hours 
of culture in the control dishes and microfluidic chips (90.0% vs. 93.1%; 
p = 0.743). Furthermore, blastocyst quality was similar in the two study 
groups. A potentially positive effect of microfluidic embryo culture on blas-
tocyst quality may remain unrevealed as a consequence of the use of Day 4 
embryos since many important steps in the development of human embryos 
already take place by Day 2/3.
Limitations, reason for caution: A possible limitation of this study is the use 
of frozen-thawed Day 4 embryos. While two other studies with earlier stage 
human embryos found superior blastocyst quality after microfluidic culture, our 
data did not reveal an improvement.
Wider implications of the findings: Microfluidics could revolutionize assisted 
reproductive technology in the future by combining a more natural culture envi-
ronment with an advanced tool for embryo characterization. The results of this 
study show that a microfluidic device can successfully support human blasto-
cyst development in vitro. Further research is needed to determine if medium 
refreshment in microfluidic chips will improve blastocyst quality and built-in 
sensors facilitate embryo selection resulting in increased pregnancy rates.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Grant for Fertility Innovation by Merck Serono.
Trial registration number: Dutch Trial Register (NTR), registry number 
NTR3867.

O-005 Blastocyst development in single-step versus sequential culture 
media: a prospective randomized study with sibling oocytes

I.A. Sfontouris1, E.M. Kolibianakis2, G.T. Lainas1, I.Z. Zorzovilis1,  
G.K. Petsas1, T.G. Lainas1

1Eugonia, Assisted Reproduction Unit, Athens, Greece
2Aristotle University of Thessaloniki, 1st Department of Obstetrics & Gynecol-
ogy, Thessaloniki, Greece

Study question: Is embryo development to the blastocyst stage different be-
tween single-step media (Global) and sequential media (Origio)?
Summary answer: Culture of embryos in single-step media (Global) is associ-
ated with significantly higher blastocyst formation rates, utilization rates and 
overall quality compared to culture in sequential media (Origio).
What is known already: Sequential culture media were designed to meet the 
changing requirements of the developing embryo in vitro. However, there has 
been interest in the use of single-step media, aiming to allow the embryo to 
choose the necessary nutrients while maintaining a more stable culture environ-
ment. Previous studies suggest that sequential media do not appear superior to 
single-step media.
Study design, size, duration: Prospective randomized study of sibling oocytes, 
performed at Eugonia Assisted Reproduction Unit, Athens, from October 2013 
to January 2014.
Participants/materials, setting, methods: A total of 371 metaphase-II oo-
cytes from 21 women (aged ≤39 years) were randomly allocated to be fertilized 
(ICSI) and cultured to the blastocyst stage in either Origio (ISM1/BlastAssist) 
media (n = 187) or Global medium (n = 184). Media were changed on Day 3 
and blastocyst transfers were performed on Day 5.
Main results and the role of chance: Fertilization [155 (84.2%) vs. 153 
(81.8%)] and cleavage rate [153 (83.2%) vs. 150 (80.2%)] were similar in Glob-
al and Origio groups. On Day 3, embryos with good morphology [122 (66.3%) 
vs. 117 (62.6%)], ≥6-cells [133 (72.3%) vs. 136 (72.7%)] and ≤20% fragmenta-
tion [135 (73.4%) vs. 126 (67.4%)] did not differ. On Day 5, culture in Global 
yielded significantly more blastocysts [94 (51.1%) vs. 67 (35.8%), p = 0.03], 
more full-to-hatched blastocysts [74 (40.2%) vs. 48 (25.7%), p = 0.04], more 

human gametes, embryos, clinical outcomes and long-term health of offspring 
require improved methods of risk assessment to provide scientifically robust  
and functionally relevant assays for pre-clinical studies prior to clinical  
implementation.
Study design, size, duration: Cross sectional- control versus treatment. Trans-
genic mouse embryos were cultured to blastocysts in varied test and control 
conditions to compare assessment by standard morphology alone versus the 
added dynamic expression of GFP for screening of critical raw materials and 
detection of suboptimal culture conditions.
Participants/materials, setting, methods: Fresh one-cell transgenic mouse 
embryos carrying GFP linked to Oct-4 were harvested and cultured (4 embryos/ 
20 μL media) for 96 h in CSCM with 5 mg/mL HSA (Irvine Scientific) in 
control and test conditions (5 lots HSA, n = 43; 2 lots oil, n = 90) and assessed 
blinded for GFP-Oct-4 fluorescence intensity and morphology.
Main results and the role of chance: Early fluorescence intensity (EFI) at 48 h 
was correlated with progression to blastocysts: EFI was 13%, 48% and 67% 
for early blastocysts, expanded and hatching blastocysts, respectively. Double 
blind assessment of morphology and EFI at 48 h showed 63% of embryos at 
≥8 cells with 33% EFI in suboptimal oil conditions versus control with 90% of 
embryos ≥8 cells and 66% EFI; subsequent blastocyst rates were 27% versus 
81%, respectively. Embryos cultured 48 h in 5 lots of HSA all showed >95% 
reaching ≥8 cells with 2 lots showing lower EFI (<90%), and corresponding 
96 h blastocyst rates of 72.7% (failing) and 83.7% (borderline), demonstrating 
the predictive value and sensitivity with EFI over morphology alone. Replicate 
experiments show similar results.
Limitations, reason for caution: The currently accepted MEA may not be suf-
ficiently sensitive to detect toxicity. However, improvements to MEA by the 
use of functional molecular biomarkers could enhance sensitivity and improve 
detection of suboptimal materials/conditions. Further testing is required before 
extrapolation to human preimplantation development.
Wider implications of the findings: Transgenic mouse embryos expressing 
functionally relevant biomarkers of normal early embryo development can be 
used to monitor the developmental impact of culture conditions. This novel 
 approach provides a superior MEA that is more meaningful and sensitive for 
detection of embryotoxicity than morphological assessment alone. Further 
studies are required with additional pluripotency markers to define more com-
prehensive molecular indicators of early development which may benefit repro-
ductive studies including ART, stem cell research and epigenetic effects.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Irvine Scientific.
Trial registration number: N/A.

O-004 In vitro development of donated frozen-thawed human embryos 
in microfluidic chips: a randomized controlled trial

D.C. Kieslinger1, Z. Hao2, C.G. Vergouw1, E.H. Kostelijk1, C.B. Lambalk1,  
S. Le Gac2

1VU University Medical Center, Department of Obstetrics and Gynaecology - 
IVF Center, Amsterdam, The Netherlands
2University of Twente, MESA + Institute for Nanotechnology - BIOS Lab-on-a-
chip, Twente, The Netherlands

Study question: Does a novel microfluidic platform provide equal or better 
conditions for the in vitro culture of frozen-thawed human Day 4 embryos in 
terms of blastocyst formation rate, compared to embryo culture in standard mi-
crodrop culture dishes?
Summary answer: This study shows that human embryos cultured in micro-
fluidic chips develop to blastocysts, hatching and hatched embryos at a rate 
comparable to standard microdrop culture dishes.
What is known already: Microfluidic technologies may provide more optimal 
and natural conditions for the culture of mammalian embryos in vitro. A proto-
type of the presented microfluidic platform supported full-term mouse embryo 
development in an earlier study. Several research groups have studied the appli-
cation of microfluidic embryo culture for a number of animal species. However, 
attempts to employ microfluidics for assisted reproduction in humans are rare 
and have not fully explored the potential of this technology yet.
Study design, size, duration: This randomized controlled trial included 118 
donated frozen-thawed human Day 4 embryos that were either cultured in stan-
dard microdrop dishes or in microfluidic platforms between August 2012 and 
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O-007 Protein-free culture medium has a negative effect on embryo 
quality: data analysis of a cancelled randomized trial

J. Devroe1, S. Debrock1, H. Afschrift1, T.M. D’Hooghe1, C. Spiessens1

1Leuven University Hospital, Leuven University Fertility Center, Leuven, 
Belgium

Study question: To test the hypothesis that the proportion of top quality em-
bryos (TQEs) on day 3 is 10% higher in a study group (SG) with protein-free 
medium (PF Protein Free Culture medium, CellCura ASA, Norway), than in a 
control group (CG) with a HSA supplemented medium (Gynemed, Lensahn, 
Germany).
Summary answer: Both the number of top quality embryos (TQE) on day 
3 as well as the embryo utilization rate = ((N embryos frozen + N embryos 
transferred)/total N embryos) were significantly lower in the SG compared to 
the CG.
What is known already: During culture of gametes and embryos HSA is 
added to the culture medium. Quality control assessment at the Leuven Univer-
sity Fertility Centre showed a significant difference in embryo quality between 
batches of culture medium, probably due to differences in composition of HSA. 
Shahata et al. (2000) reported that a protein-free medium is as efficient as a 
HSA supplemented culture medium (using sibling oocytes). These data require 
confirmation in randomized trials.
Study design, size, duration: Between 2012 and 2013, 40 patients were 
 randomized during their second IVF/ICSI cycle. The primary outcome is the 
percentage of TQE on day 3. Secondary outcomes were utilization rate, preg-
nancy rate and implantation rate. The hypothesed 10% increase of TQE needed 
407 embryos in each group (power 0.8).
Participants/materials, setting, methods: Embryo development and embryo 
quality was evaluated on day 3. An embryo with 7, 8 or 9 blastomeres, less 
than 10% fragmentation and equally or slightly unequally sized blastomeres 
was defined as a TQE. Due to external reasons the powered study was cancelled 
prematurely. Therefore the collected data were analysed.
Main results and the role of chance: After elimination of cycles with a day 
2 embryo transfer, the SG contained 20 patients (101 embryos) and the CG 
18 patients (108 embryos). Although fertilization rate was comparable in both 
groups (SG 62.4%; CG 65.4%), the percentage of TQE on day 3 was signifi-
cantly lower in the SG (11.9% (12/101)) compared to the CG (37.0% (40/108)) 
(p < 0.0001). Furthermore the utilization rate was significantly lower in the SG 
(42.6% (43/101)) compared to the CG (62.0% (67/108)) (p = 0.0035). Sec-
ondary outcome variables, the pregnancy rate (25.0% (5/20) in SG and 33.3% 
(6/18) in CG) and implantation rate (15.6% (5/32 embryos transferred) in SG; 
35.0% (7/20 embryos transferred) in CG) were comparable in both groups.
Limitations, reason for caution: The recruitment period was extended because 
of a low participation rate (44.3% (58/131)). 18 patients were excluded from the 
study due to external reasons. Although the study was cancelled prematurely 
the negative effect on embryo quality and utilisation rate was significant (power 
of 0.8 even despite the small sample size).
Wider implications of the findings: Data analysis of a prematurely cancelled 
RCT showed that, when compared to a HSA supplemented medium, culture 
in protein-free medium had a significantly negative effect on embryo quality 
and embryo utilisation rate, with an expected negative effect on the cumulative 
delivery rate per patient based on reproductive outcome after embryo trans-
fer from fresh ART cycles and subsequent frozen-thawed cycles. Additional 
research is needed to optimize embryo culture in protein-free medium before 
clinical application is acceptable.
Study funding/competing interest(s): Funding by hospital/clinic(s), Univer-
sity Hospital Leuven.
Trial registration number: ClinicalTrials.gov Protocol Registration System. 
Unique Protocol ID: s 53398

O-008 Developmental evaluation of human embryos cultured in two 
different systems: sequential versus single medium

C. Scarica1, L. Dovere1, M. Stoppa1, S. Romano1, E. Ievoli1, L. Albricci1,  
F. Sanges1, A. Capalbo1, F.M. Ubaldi1, L. Rienzi1

1Genera c/o Clinica Valle Giulia, Ginecology, Rome, Italy

Study question: Which is the best approach to perform embryo culture,  
sequential or single culture medium?

good quality blastocysts [57 (31%) vs. 32 (17.1%), p = 0.02], and more 
 blastocysts with Grade-A trophectoderm [44 (23.9%) vs. 22 (11.8%), p = 0.01] 
than Origio. Blastocyst transfer rate [29 (15.8%) vs. 14 (7.5%), p = 0.02] and 
total utilization (transfer + cryopreservation) rate [95 (51.6%) vs. 69 (36.9%), 
p = 005] were higher in Global than Origio.
Limitations, reason for caution: This is a prospective randomized study with 
sibling oocytes. In order to firmly establish a beneficial effect of the single-
step medium (Global) over sequential media (Origio) it is necessary to evaluate 
pregnancy rates in a prospective RCT with randomization of patients.
Wider implications of the findings: Culture in a single-step medium is as-
sociated with higher blastocyst formation rates, better blastocyst quality and 
higher blastocyst utilization rates compared to sequential media. Therefore, the 
sequential approach may not be necessary for embryo culture, and a single me-
dium may provide adequate support to the developing embryo. Future RCTs 
reporting on pregnancy and live birth rates are necessary.
Study funding/competing interest(s): Funding by hospital/clinic(s), The study 
was self-funded by Eugonia Assisted Reproduction Unit.
Trial registration number: NCT02048527.

O-006 Comparisons between different types of culture medium for 
human embryo development

M. Shimomura1, N. Fukunaga2, H. Kitasaka2, T. Yoshimura1, F. Tamura2,  
N. Hasegawa1, K. Nakayama2, M. Kato1, E. Kojima1, N. Aoyagi1, H. Ohno2,  
K. Yasue2, H. Watanabe1, Y. Hashiba3, Y. Asada4

1Asada Ladies Kachigawa Clinic, Center for Reproduction, Nagoya, Japan
2Asada Ladies Nagoya Clinic, Center for Reproduction, Nagoya, Japan
3Asada Ladies Kachigawa Clinic, Department of Obstetrics and Gynecology, 
Nagoya, Japan
4Asada Ladies Nagoya Clinic, Department of Obstetrics and Gynecology, 
Nagoya, Japan

Study question: Do Single step and Sequential media affect the rate of blas-
tocyst formation?
Summary answer: The rate of blastocyst formation measured at Day 5 and 6 
was significantly higher when embryos were cultured in a single step medium 
compared to embryos cultured in Sequential medium.
What is known already: Currently in ART lab procedures, changing the 
culture medium according to the developmental stage of embryos is com-
mon practise. This however includes an extra step requiring handling of 
the culture dish outside of the incubator. Recently, it has been suggested 
that changing the medium is not necessary and may lead to improvements 
in the rate of blastocyst formation. Additionally it has been reported that 
different culture media may have an impact on embryo development pa-
rameters.
Study design, size, duration: From January to March in 2013, 927 embryos 
were obtained by IVF from 112 cycles and cultured with a Single step medium 
(Irvine Scientific : Group A). From October to December 2012, 817 embryos 
were obtained by IVF from 111 cycles and cultured with a Sequential medium 
(SAGE : Group B).
Participants/materials, setting, methods: Medium changes were performed 
at Day 1, Day 3 and Day 5, in both groups and embryos were cultured in  
K-systems G185 up to Day 7. We compared the rate of blastocyst or  
good-quality blastocyst formation in Group A and Group B.
Main results and the role of chance: The rate of blastocyst formation at Day 5 
and Day 6 was 55.3% (513/927) in Group A and 46.6% (381/817) in Group B. 
The rate of blastocyst formation was significantly higher in Group A compared 
to Group B (P < 0.01). The rate of blastocyst formation at Day 5 was 41.1% 
(381/927) in Group A and 29.5% (241/817) in Group B. The rate of good-qual-
ity blastocyst formation at Day 5 was 36.6% (339/927) and 26.9% (220/817) in 
Group B. The rate of blastocyst formation at Day 5 and good-quality blastocyst 
formation at Day 5 was significantly higher in Group A compared to Group B 
(P < 0.01).
Limitations, reason for caution: The study was a prospective cohort study and 
not an RCT. These are from analysis with a limited sample size.
Wider implications of the findings: These results suggest that changing the 
culture medium is not necessary for blastocyst culture.
Study funding/competing interest(s): Funding by hospital/clinic(s). None.
Trial registration number: None.
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Study question: Is there a correlation between metastin and polycystic ovary 
syndrome (PCOS) related reproductive and metabolic disturbances.
Summary answer: Metastin levels were higher in women with PCOS as com-
pared to controls regardless of body mass index (BMI).
What is known already: Three studies assessed metastin in patients with 
PCOS and their results are inconsistent. Two previous studies reported higher 
metastin levels in women with PCOS however, one study reported lower levels 
in women with PCOS as compared to controls. There are also controversial data 
regarding the association between metastin levels with BMI, insulin resistance, 
LH and androgenic profile.
Study design, size, duration: One hundred forty nine women participated in 
this prospective study between March 1st 2012 and September 31st 2013.
Participants/materials, setting, methods: A total of 83 women with PCOS 
and 66 BMI matched controls participated in the study in our university hospital 
setting. Women with PCOS and controls were divided in to two groups, based 
on BMI: overweight and normal weight. Serum metastin levels were assessed 
by an enzyme-immunoassay kit.
Main results and the role of chance: Metastin levels were significantly 
higher in the PCOS group compared to controls (2.02 ng/mlversus 1.16 ng/ml,  
p < 0.001). Metastin levels correlated significantly positively with  luteinizing 
hormone (LH), total testosterone (T), dehydroepiandrosteronesulphate (DHEA-
SO4) levels, modified Ferriman Gallwey (mFG) scores and free androgen 
index (FAI); however correlated negatively with sex hormone binding  globulin 
(SHBG) levels (p < 0.05). When overweight (BMI ≥ 25 kg/m2 and <30 kg/
m2) and normal weight (BMI < 25 kg/m2) women with PCOS were compared 
to body mass index (BMI) matched controls, higher metastin levels were also 
found in PCOS groups (1.94 ng/ml versus 1.18 ng/ml, and 2.06 ng/ml versus 
1.08 ng/ml, p < 0.05, respectively).
Limitations, reason for caution: The limitation of this study is the lack of an 
obese PCOS group with a BMI ≥ 30 kg/m2.
Wider implications of the findings: These findings suggest that metastin 
levels were higher in women with PCOS as compared to controls regardless 
of BMI. Furthermore, metastin levels can be used as a specific marker for 
androgenic profile and this marker might play a role in the pathogenesis of 
PCOS.
Study funding/competing interest(s): Funding by hospital/clinic(s), The work 
was funded by the Department of Obstetrics and Gynaecology, Selcuk Univer-
sity, Konya, Turkey. The authors declare no conflicts of interest.
Trial registration number: N/A.

O-010 miRNA expression profile and bioinformatics analysis  
in polycystic ovary syndrome patients with insulin resistance

J. Huang1, L.L. Huang1, X.L. Chen1, Z. Dong1, L.L. Jiang1, D.Z. Yang1

1Sun Yat-sen Memorial Hospital Sun Yat-sen University, Department of Obstet-
rics and Gynecology, Guangzhou, China

Study question: What is the unique expression signature of microRNAs  
(miRNAs) in the ovary of polycystic ovary syndrome patients and whether the 
miRNAs play a pivotal role in the pathophysiology of PCOS?
Summary answer: Microarray analysis demonstrated expression of  miRNAs 
altered in the PCOS patients with insulin resistance. Because differential ex-
pression miRNAs target gene involve in 59 pathways, including VEGF pathway, 
MAPK pathway, and GnRH signalling pathway, we hypothesize that miRNAs 
may participate in the pathophysiology of PCOS.
What is known already: Polycystic ovary syndrome (PCOS), a complex 
 genetic condition, is a highly prevalent heterogeneous syndrome with repro-
ductive abnormalities and metabolic dysfunction.

MiRNAs have recently emerged as key regulators of metabolism. Other 
 reports have confirmed that correct expression of miRNAs are necessary for 
follicular development and hormone synthesis of ovary. Those data highlight 
the potential pathological roles of aberrant miRNA expression in PCOS.
Study design, size, duration: This is a laboratory-based, cross-sectional 
study comparing miRNAs expression in archived ovarian tissue from 9 nor-
mal  ovulatory women (controls), 12 women with PCOS with insulin resistance 
(PCOS-IR).
Participants/materials, setting, methods: The miRNAs expression of ovary 
were detected using Agilent Human miRNA Microarray V16.0. Differential ex-
pression miRNAs were analyzed the functions and interactive networks using 
integrated analysis of cross-platform microarray and pathway data (InCroMap) 

Summary answer: Single medium culture system has a positive effect on 
embryo development. In particular, embryos cultured in this system show an  
increased blastocyst developmental rate and grow faster as compared to 
 embryos cultured in sequential media.
What is known already: The quality of the embryo culture is an important fac-
tor that determine IVF success. Two kinds of approaches have been proposed. 
The first, defined ‘back to nature’ is based on sequential culture media, which 
mimic in vivo conditions. The second, defined ‘let the embryo choose’ is based 
on a single composition of culture medium, which is constant and contains all 
the components needed during embryo development. No clear evidences are 
available to understand which is the most efficient approach.
Study design, size, duration: A prospective cohort study was conduced from 
September 2013 to January 2014. Embryo development in terms of blastocyst 
formation and timings of cleavage was compared between cultures in sequen-
tial (Group A) or single step medium (Group B) where no media refresh was 
performed on day 3. Consecutive patients treated were randomly assigned to 
Group A (SAGE, Cooper Surgical, USA), or Group B (IrvineScientific, CA, 
USA). A total of 1.255 embryos were analyzed of which 247 with time-lapse 
cinematography.
Participants/materials, setting, methods: All embryos analysed were cultured 
in same conditions (bench-top incubators, 37°C, 6% CO

2
 and 5% O

2
). Logis-

tic regression analysis was used to control for possible confounding factors. 
Morphokynetic parameters were used to analyse timing of PN appearance, syn-
gamy, 1st to 7th cell divisions and blastocyst formation.
Main results and the role of chance: Blastocyst developmental rate at day 
5 or day 6 was 322/781 (41.2%) for group A, and 238/474 (50.2%) for group 
B (p = 0.0019). Logistic regression analysis adjusted for female age, infer-
tility factor, and sperm quality confirmed this association (OR 1.4; 95% CI 
1.11–1.78). Faster timings of development were recorded for group B embryos 
analyses by time-lapse cinematography, in particular timing of 5 cells formation 
(54.4 ± 8.2 h vs. 48.4 ± 7.4 h for group A and group B, respectively), 8 cells 
(72.1 ± 9.2 h vs. 66.1 ± 8.8 h) and Morula formation (94.7 ± 10.1 vs. 89.1 ± 7.6) 
were lower in group B (p < 0.05).
Limitations, reason for caution: Time-lapse evaluation should be continued 
on a larger population of embryos to confirm these preliminary data. From this 
study design it can not be excluded that the advantages observed in the use of 
single media system is also due to the reduced manipulation of embryos. This 
study is restricted to in vitro condition, clinical data are necessary to understand 
the possible relation-ship between culture conditions, implantation and perina-
tal outcomes.
Wider implications of the findings: Optimal in vitro conditions to support 
blastocyst development are crucial in the modern embryology. Most of the new 
approaches (i.e. technologies for embryo selection, single embryo transfer strat-
egy, pre-implantation genetic diagnosis) require extending the culture to day 5/
day 6. The possibility to increase the relative blastocyst formation rate up to 
40% by adjusting some simply laboratory protocols is thus crucial to continue 
the progression of embryology.
Study funding/competing interest(s): Funding by hospital/clinic(s). None.
Trial registration number: None

SELECTED ORAL COMMUNICATION SESSION

SESSION 03: RECENT ADVANCES IN PCOS

Monday 30 June 2014 10:00 - 11:30

O-009 Metastin levels in relation with hormonal and metabolic profile  
in patients with polycystic ovary syndrome

S.A. Yilmaz1, O. Secilmis Kerimoglu1, A. Pekin1, F. Incesu1, N.U. Dogan2,  
C. Celik1, A. Unlu3

1Selcuk University Medicine Faculty, Obstetrics and Gynecology, Konya, 
Turkey
2Akdeniz University Medicine Faculty, Obstetrics and Gynecology, Antalya, 
Turkey
3Selcuk University Medicine Faculty, Biochemistry, Konya, Turkey
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tissue of PCOS women. This suggests an increased adipose tissue steroidogenic 
activity with subsequent increased androgen production. It is therefore possible 
to postulate that peripheral adipose tissue plays an important role as a source of 
excess androgen production in women with PCOS. This could potentially pave 
the way for the development of innovative therapeutic targets for the manage-
ment of this very common syndrome.
Study funding/competing interest(s): Funding by national/international 
organization(s), The Libyan Government.
Trial registration number: N/A.

O-012 Metabolic response to folate supplementation in overweight 
women with polycystic ovary syndrome: a randomized double-blind 
placebo-controlled clinical trial

M. Samimi1, Z. Asemi2, M. Karamali3, F. Foroozanfard4, A. Esmaillzadeh5

1Kashan University of Medical Sciences, Department of Gynecology and 
Obstetrics, Kashan, Iran
2Kashan University of Medical Sciences, Research Center for Biochemistry 
and Nutrition in Metabolic Diseases, Kashan, Iran
3Department of Gynecology and Obstetrics, School of Medicine, Arak 
 University of Medical Sciences, Arak, I.R. Iran, Department of Gynecology 
and Obstetrics, Arak, Iran
4Department of Gynecology and Obstetrics School of Medicine, Kashan 
 University of Medical Sciences, Kashan, I.R. Iran, Department of Gynecology 
and Obstetrics, Kashan, Iran
5Food Security Research Center Isfahan, University of Medical Sciences, 
Isfahan, Iran, Department of Community Nutrition, Isfahan, Iran

Study question: The current study was, therefore, done to investigate the ef-
fects of folate supplementation on glucose metabolism and lipid concentrations 
in overweight and obese women with PCOS.
Summary answer: In conclusion, five milligram per day folate supplemen-
tation for 8 weeks among women with PCOS had beneficial effects on Hcy, 
serum insulin, total-, LDL-, and non-HDL-cholesterol levels, total- to HDL-
cholesterol ratio and HOMA-IR.
What is known already: Some studies have reported the high prevalence of 
folate deficiency among women with PCOS. Treatment of folate deficiency via 
supplementation has been resulted in a better function of the vascular endothe-
lium and led to the reduced serum homocysteine (Hcy) among women. We are 
aware of no study examining the effects of folate supplementation on glucose 
metabolism and lipid concentrations in patients with PCOS.
Study design, size, duration: This randomized double-blind placebo-con-
trolled clinical trial was conducted among 81 women diagnosed with PCOS, 
aged 18–40 year old. Duration of the intervention was for 8 weeks.
Participants/materials, setting, methods: Methods: This randomized double-
blind placebo-controlled clinical trial was conducted among 81 women diag-
nosed with PCOS, aged 18–40 year old. Participants were randomly assigned to 
three groups receiving: 1) Folate-1: 1 mg/d folate supplements (n = 27); 2) Fo-
late-5: 5 mg/d folate supplements (n = 27) and 3) placebo (n = 27) for 8 weeks. 
Fasting blood samples were taken at baseline and after 8 weeks’ intervention to 
quantify glucose metabolism and lipid concentrations.
Main results and the role of chance: Results: Folate supplementation (5 mg), 
compared with folate-1 and placebo, resulted in reduced plasma Hcy (−2.2 ± 3.6 
vs. −1.7 ± 4.0 and 1.0 ± 4.3 μmol/L, respectively, P-interaction = 0.009), serum in-
sulin levels (−1.7 ± 3.7 vs. −0.4 ± 3.5 and 2.6 ± 6.5 μIU/mL, respectively, 
P- interaction = 0.006), HOMA-IR score (−0.3 ± 1.0 vs. −0.2 ± 0.9 and 0.7 ± 2.0, respec-
tively, P-interaction = 0.01) and total cholesterol/HDL-C ratio (−0.7 ± 1.3 vs. −0.1 ± 0.6 
and 0.1 ± 1.1, respectively, P-interaction = 0.01). Furthermore, we found a significant 
difference in mean change of serum total cholesterol (−27.8 ± 36.5 vs. −4.0 ± 35.2 
and −0.3 ± 37.3 mg/dL, respectively, P-interaction = 0.01), LDL- (−29.7 ± 39.5 
vs. −3.0 ± 27.3 and −5.1 ± 33.2 mg/dL, respectively, P-interaction = 0.007) and  
Non-HDL-cholesterol levels (−27.4 ± 37.3 vs. −3.5 ± 29.2 and −1.4 ± 38.4 mg/dL, 
respectively, P = 0.01) in the folate-5 group compared with folate-1 and placebo.
Limitations, reason for caution: We were unable to assess the effect of folate 
supplementations on biomarkers of systemic inflammation and biomarkers of 
oxidative stress. Furthermore, due to budget limitation we could not examine 
the effect of folate supplementations on serum levels of folate and vitamin B12.
Wider implications of the findings: As insulin resistance is the cornerstone 
of metabolic disorders in PCOS, folate supplementation through influencing 
insulin resistance might be useful in the management of these patients.

tool. Microarray results for selected miRNAs were confirmed by real-time 
quantitative PCR.
Main results and the role of chance: There were 517 (42.9%) miRNAs de-
tected in ovary by microarray. 84 miRNAs were up-regulated, and 4 miRNAs 
were down-regulated in PCOS patients (fold change >2; P < 0.05). Using 
principal components analysis, it is showed samples from the same condi-
tions have similar patterns of miRNAs expression. The first three components 
could present 94% variables. Using prediction analysis of microarrays, it 
successfully discriminate the PCOS and control patients by a cluster of 29 
miRNAs. The pathway analysis identified the differential expression miRNA 
target gene involve in 59 pathways, including VEGF pathway, MAPK path-
way, and GnRH signalling pathway, which may participate in the pathophysi-
ology of PCOS.
Limitations, reason for caution: Due to the difficulties in collecting tissues 
sample, we couldn’t detect the differential miRNAs expression in different phe-
notypes of PCOS.
Wider implications of the findings: Studies identifying the unique expres-
sion signature of miRNAs in certain ovarian pathological conditions such as 
polycystic ovarian syndrome, might offer an additional diagnostic tool to assess 
this disorder, and eventually provide insight for novel treatments of the disease.
Study funding/competing interest(s): Funding by national/international 
organization(s), This study was supported by National Natural Science Founda-
tion of China, (Grant No. 81070466; NO. 81370680). The authors declare that 
they have no competing interests.
Trial registration number: None.

O-011 The role of subcutaneous adipose tissue in the development  
of hyperandrogenism in PCOS

N. Azanati1, R. khan1, S. Amer1

1University of Nottingham, Gynaecology, Derby, United Kingdom

Study question: Is there any increase in peripheral adipose tissue steroido-
genesis in women with PCOS? This was investigated by comparing the ex-
pression of the genes encoding the main steroidogenic enzymes including 
17-alpha hydroxylase/17.20-lyase (CYP 17A1) and 17-beta hydroxysteroid 
dehydrogenase type 5 (AKR1C3) in adipose tissue of women with and with-
out PCOS.
Summary answer: The study findings suggest an increased steroidogenic ac-
tivity in peripheral adipose tissue with possible subsequent increase in androgen 
production in women with PCOS.
What is known already: Current evidence suggests that excess androgen 
production is central in the pathogenesis of PCOS. Although, ovarian theca 
cells are thought to be the main source of this androgen excess, recent re-
search has provided evidence of androgen synthesis in peripheral adipose tis-
sue, which could be another potential source of hyperandrogenism in PCOS. 
The role of peripheral adipose tissue steroidogenesis in PCOS remains to be 
investigated.
Study design, size, duration: This was a laboratory based study involving sub-
cutaneous adipose tissue biopsies obtained during elective gynaecological sur-
gery from women with PCOS (n = 8) and from an age and BMI matched group 
of healthy women (n = 8). All participants were of reproductive age (20–45) 
with a BMI of 20–35 kg/m2.
Participants/materials, setting, methods: Adipose biopsies were stored at 
−80°C. Total RNA was isolated from the frozen adipose tissue (using Trizol 
extraction) followed by reveres transcription. Quantitative RT-PCR was per-
formed to determine the expression of a panel of reference genes, CYP17A1 
and AKR1C3. Data were analysed with GenEx and compared using ∆∆Ct 
method.
Main results and the role of chance: Of the reference genes tested, GAPDH, 
ACTB, and LPR10 were shown to be consistently expressed across the PCOS 
and the control group (P > 0.05). The mean ± sem relative expression level of 
AKR1C3 mRNA in PCOS adipose tissue was 15.1 ± 2.0, which was signifi-
cantly (P = 0.0003) greater than that (3.3 ± 1.1) of the control samples. The 
expression level of CYP17A1 mRNA was not significantly (P = 0.56) different 
between the two groups.
Limitations, reason for caution: These findings should be supported by other 
laboratory methods e.g. WB.
Wider implications of the findings: The data of this study reveled a 5-fold 
increase in the expression level of AKR1C3 mRNA in subcutaneous adipose 



i6

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014 

Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Funding by national/international organization(s), The Acad-
emy of Finland (project grants 104781, 120315, 129269, 1114194, SALVE), 
Sigrid Juselius Foundation, the North Ostrabothnia Regional Fund, University 
Hospital Oulu, Biocenter, University of Oulu, Finland (75617), the European 
Commission (EURO-BLCS, Framework 5 award QLG1-CT-2000-01643) and 
the Medical Research Council, UK (PrevMetSyn/SALVE).
Trial registration number: None.

O-014 The adverse effect of obesity/high fat diet on oocyte quality and 
metabolism is not reversible with resumption of regular diet in mice

K.H. Moley1, K. Reynolds1, A. Boudoures1

1Washington University School of Medicine, OB/GYN, St Louis, U.S.A.

Study question: Are the effects of an obesogenic diet on oocyte spindle forma-
tion, mitochondrial metabolism and lipid accumulation reversible with 8 week 
washout period when the mice are placed back on a regular chow and resume 
normal metabolic parameters? Does reversing the metabolic phenotype seen in 
the high-fat fed rodent diet reverse the reproductive phenotype?
Summary answer: Despite normalization of weight, glucose utilization and cho-
lesterol levels 8 weeks after switching from a high fat to a regular chow, oocytes 
from these washout mice exhibited significantly higher rates of meiotic spindles 
defects. The mitochondrial metabolism and distribution also remained abnormal.
What is known already: Obese women experience subfertility, increased mis-
carriage rates and poor pregnancy outcomes. Obese women and high fat fed 
mice experience higher rates of abnormal spindle formation. Obese mice demon-
strate abnormal mitochondrial metabolism, distribution and brain morphology. 
Reversibility of these effects by diet has not been explored in rodents or women.
Study design, size, duration: Sixty female C57BL6/J mice were placed on 
either a high fat diet (HFD) containing 35.8% fat, and 20.2% protein by nutri-
tional content (n = 30) or an isocaloric control diet (CD) containing 13% fat and 
25% protein (n = 30) for a total of 6 weeks.
Participants/materials, setting, methods: Following the 6 week feeding pe-
riod, metabolic parameters including weight and serum lipids/cholesterol and 
glucose tolerance were assessed. All mice were placed on control diet for 
8 weeks. Following this “washout” period, metabolic parameters were repeated, 
and mice were sacrificed. MII and GV oocytes were collected and the follow-
ing parameters measured by confocal immunofluorescent microscopy: meiotic 
spindles formation, mitochondrial intracellular distribution using Mitotracker, 
mitochondrial membrane potential by JC-1 assay, and lipid droplet accumula-
tion by Bodipy staining. Images were evaluated and analyzed by a blind ob-
server. Oocyte metabolism was assayed using microanalytic enzyme cycling 
assays on individual oocytes for ATP and citrate concentrations.
Main results and the role of chance: The metabolic phenotype of the HFD in-
cluding weight, lipid parameters, and serum glucose were fully reversible after 
the washout period; however, the negative effects of the HFD on oocytes were 
not fully reversible. HFD washout oocytes demonstrated significantly more 
abnormal meiotic spindles (55% vs. 17%) and abnormal meiotic progression 
(19% vs. 5%) compared to control mice. The HFD washout GV oocytes also 
had decreased mitochondrial membrane potential (1.489 ± 0.46 HFD washout 
vs. 1.83 ± 0.79 CD, p < 0.05), decreased ATP (5.524 ± 0.177 mm/Kw washout, 
vs. 7.770 ± 0.141 mm/Kw control), and citrate levels (0.239 ± 0.016 mm/Kw 
washout vs. 0.929 ± 0.045 mm/Kw control), as well as abnormal distribution of 
cytoplasmic mitochondria. Furthermore, oocytes from the washout arm dem-
onstrated a unique blebbing pattern in 55% of the oocytes when stained with 
BODIPY, whereas this pattern was not seen in the control oocytes.
Limitations, reason for caution: This study was conducted using mice, how-
ever the similarity between this model and human obesity has been established 
previously. Although the abnormalities persist, the pregnancy outcomes of the 
oocytes after fertilization and gestation have not been examined.
Wider implications of the findings: Even with reversal of the metabolic ef-
fects of the HFD in mice, an altered reproductive phenotype persists. These 
findings could have implications when counseling and treating obese, subfertile 
women. It is possible that with a longer washout period, some aspects of the 
phenotype may be reversed. It is also possible that exercise plus dietary changes 
are needed to see complete reversal.
Study funding/competing interest(s): Funding by national/international 
organization(s), American Diabetes Association.
Trial registration number: N/A.

Study funding/competing interest(s): Funding by University(ies), The study 
was supported by a grant (no. 92147) from Arak University of Medical Sciences.
Trial registration number: www.irct.ir: IRCT201306085623N8.

O-013 Polycystic ovary syndrome (PCOS) is associated with depression 
and anxiety, and decreases quality of life independently of BMI – a 
population based cohort analysis

S. Karjula1, T. Nordström2, J. Auvinen3, J.S. Tapanainen4, L. Morin-Papunen1, 
J. Miettunen5, T.T. Piltonen1

1University of Oulu and Oulu University Hospital, Department of Obstetrics 
and Gynecology, Oulu, Finland
2University of Oulu, Department of Epidemiology and Biostatistics and Insti-
tute of Health Sciences, Oulu, Finland
3University of Oulu, Institute of Health Sciences, Oulu, Finland
4University of Oulu, and Oulu University Hospital and University of Helsinki 
and Helsinki University Hospital, Department of Obstetrics and Gynecology, 
Helsinki, Finland
5University of Oulu and Oulu University Hospital, Department of Psychiatry, 
Oulu, Finland

Study question: Do women with polycystic ovary syndrome (PCOS) or PCOS-
related symptoms [oligo/amenorrhea and/or excessive hair growth (hirsutism)] 
present with depression and anxiety, and decreased quality of life (QoL) inde-
pendently of obesity already at the age of 31 in population based cohort analysis 
of Northern Finland Birth Cohort 1966 (NFBC66)?
Summary answer: The analysis revealed that coexistence of both PCOS- 
related symptoms or hirsutism alone were related to increased anxiety and 
depression (Hopkins Symptom Checklist-25, HSCL-25) and decreased QoL 
(15D) independently of body mass index (BMI), although BMI as well as his-
tory of infertility were also linked to these psychoemotional variables.
What is known already: Infertility and metabolic-related factors have been 
associated to psychoemotional distress in women with PCOS. However, 
data on larger population based studies with adequate adjustments are still 
 missing.
Study design, size, duration: A postal questionnaire including questions 
on oligo-amenorrhea, hirsutism, depression, anxiety, QoL, life satisfaction 
and temperament at the age of 31 were sent to 5608 women in the NFBC66. 
The data were available from 4427 women and after excluding pregnant 
women and hormonal contraceptive users 2967 women were left for the final 
analysis.
Participants/materials, setting, methods: The women were divided in four 
groups; 2188 asymptomatic, 331 with oligo/amenorrhea, 323 with excessive 
hair growth, 125 with both symptoms (PCOS). The associations were calcu-
lated using ANOVA or Pearson’s Chi-square test or Fisher’s exact test when 
appropriate. The results were adjusted for BMI, history of infertility and social 
and marital status.
Main results and the role of chance: The mean (standard deviation) score 
of HSCL was increased in women with PCOS when compared to asymptom-
atic women [1.50 (0.44) vs. 1.36 (0.32), P < 0.001] and sub-analysis with cut-
off score 1.75 supported this (anxiety 16.1% vs. 8.2%, P < 0.001; depression 
19.4% vs. 12.7%, P = 0.015) also implying that hirsutism was associated more 
strongly to mental stress than oligo/amenorrhea. The results remained statisti-
cally significant after adjusting for BMI, history of infertility, and social and 
marital status. The QoL was decreased (P < 0.001) and the PCOS women were 
less satisfied with their life situation when compared to asymptomatic women 
(not content 16.5% vs. 7%, P < 0.001). These findings were strongly but not 
independently associated to infertility. PCOS women presented with social an-
hedonia, which was related to BMI. No differences were observed in tempera-
ment traits between the groups.
Limitations, reason for caution: The diagnosis of PCOS at the age of 31 was 
based on self-reporting, and an information bias in reporting the symptoms is 
possible. Ovarian ultrasonography was not available for the diagnosis of PCOS.
Wider implications of the findings: This study provides the first large popula-
tion based data showing strong association between depression, anxiety and 
decreased QoL in women with PCOS symptoms. Body mass index and infertil-
ity status were also associated with psychoemotional distress in PCOS. Given 
that the findings were present already at the age of 31 follow-up studies are 
warranted as well as acknowledgement of the mental distress related to PCOS 
when treating this pleiotropic syndrome.
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 lysophosphatidylinositol for the cannabinoid receptors including GPR55, up-
setting their finely balanced, normal functioning and resulting in male repro-
ductive failure.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), This work was funded in part by miscellaneous educational 
funds from the University Hospitals of Leicester National Health Services 
Trust to support the Endocannabinoid Research Laboratory of University of 
 Leicester.
Trial registration number: Not Applicable.

O-016 Artificial insemination with donor sperm (AID): heterogeneity in 
sperm banking facilities in a single country

A. Thijssen1, E. Klerkx2, A. Cox2, E. Vandormael2, N. Dhont2, W. Ombelet2

1Hasselt University, Faculty of Medicine and Life Sciences, Hasselt, Belgium
2Ziekenhuis Oost-Limburg, Department of Obstetrics and Gynaecology, Genk, 
Belgium

Study question: This study aimed to present an overview of the sperm banking 
facilities in Belgium, with special attention to the methods and criteria used for 
recruitment, screening and selection of potential sperm donors, procedures for 
sperm washing and freezing and costs associated with sperm donation.
Summary answer: According to our results, a wide variation in methods as-
sociated with sperm banking is observed in Belgian centres. Donor recruitment 
methods, screening of donors, acceptance rates, thresholds for acceptable sperm 
quality, sperm preparation techniques, freezing methods and even the financial 
reimbursement per sperm sample differ substantially between all centres.
What is known already: The number of AID cycles in Belgium has increased 
from 4706 in 2007 to 13048 in 2011. Centres face a shortage in donor sperm 
due to the high inflow of patients from neighbouring countries and an increased 
number of lesbian couples/single women calling for sperm donation. Advertis-
ing for potential donors is difficult due to legal restrictions and the number of 
pregnancies from a single donor is limited. Therefore, most Belgian centres 
import donor sperm.
Study design, size, duration: A short questionnaire was sent by e-mail to all 
Belgian Centres of Reproductive Medicine with laboratory facilities (n = 18) in 
order to determine which centres have their own sperm bank. Subsequently, a 
more elaborate questionnaire was sent to inform specifically on many different 
aspects used in their sperm banking facility.
Participants/materials, setting, methods: By law, Belgium counts eighteen 
centres for reproductive medicine with full laboratory facilities for assisted 
reproduction. Thirteen centres have their own sperm bank. They all received 
a questionnaire designed to obtain information on different aspects of recruit-
ment and screening of the donors, laboratory methods used for sperm prepara-
tion and cryopreservation.
Main results and the role of chance: Results showed that 82% of the centres 
rely partially or completely on the import of foreign donor sperm. In 60% of the 
Belgian AID cycles foreign donor sperm is used. Donor recruitment is mainly 
performed through the centre’s website (64%) and by using flyers and posters 
(45%). Centres reported a minimum of 10 to a maximum of 180 new potential 
donors to be recruited each year. Eventually, 15–70% of these candidate do-
nors were accepted. This huge difference can be explained by different criteria 
handled by the centres: donor age limits range from 18–25 to 40–46 years old, 
thresholds for sperm normality to be accepted differ considerably. Anonymous 
sperm donation is more popular than non-anonymous sperm donation. Donors 
are reimbursed 50–85€ per donated sperm sample.
Limitations, reason for caution: Belgium is a small country, with only thirteen 
sperm banking facilities. It is well known that country regulations concerning 
all different aspects of gamete donation vary a lot because of political, ethical, 
socio-cultural and religious differences. The results we obtained only describe 
the Belgian situation.
Wider implications of the findings: The acquired data from this question-
naire helped us to get a better overview of the situation on sperm banking in 
Belgium. Moreover, this study is part of a PhD in which ethical aspects of donor 
recruitment and a cost- analysis on sperm banking will be performed. We aim 
to find enough data and evidence to initiate a negotiation with the government 
to change their attitude against sperm banks.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Funding by national/international organization(s), This study 
is part of the Limburg Clinical Research Program (LCRP) UHasselt-ZOL-Jessa,  
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O-015 Functional characterization of gpr55 receptor in human 
spermatozoa reveals a novel biological role for the phospholipid 
lysophosphatidylinositol in sperm motility and viability

A.A. Amoako1, T.H. Marczylo2, E.L. Marczylo2, J. Elson3, J.M. Willets4,  
A.H. Taylor4, J.C. Konje4

1Leeds Teaching Hospital NHS Trust, Leeds Centre for Reproductive Medicine, 
Leeds, United Kingdom
2Health Protection Agency, Centre for Radiation Chemical and Environmental 
Hazards, Didcot Chilton, United Kingdom
3London Women’s Hospital, 113 - 115 Harley Street, London, United Kingdom
4University of Leicester, Endocannabinoid Research Group, Reproductive 
Science Section, Department of Cancer Studies and Molecular Medicine, 
Leicester, United Kingdom

Study question: Does human spermatozoa express the orphan G-protein cou-
pled receptor GPR55 and what are the physiological effects of stimulation of 
these receptors with endogenous ligand Lysophosphatidylinositol?
Summary answer: GPR55 mRNA transcripts in spermatozoa were shown to 
correlate with better sperm quality. A potent activator of GPR55 receptor, lyso-
phosphatidylinositol, promoted sperm motility and maintained viability but did 
not evoke changes in intracellular calcium mobilization. The stimulatory effect 
of Lysophosphatidylinositol was inhibited by co-incubation with cannabidiol.
What is known already: Endocannabinoid signalling, through the cannabinoid 
receptors (CB1 and CB2), triggers a series of secondary messenger pathways 
which modulate mammalian spermatogenesis, epididymal maturation and post 
ejaculatory maturation. The orphan cannabinoid-like G protein-coupled recep-
tor (GPR55) has recently been proposed as a novel cannabinoid receptor that 
may engage some lipid ligands, such as lysophosphatidylinositol and several 
cannabinoid-like compounds, including the endocannabinoids. The functional 
significance of GPR55 in human spermatozoa and male reproductive physiol-
ogy remains unexplored.
Study design, size, duration: Molecular and physiological studies of human 
spermatozoa in an Academic tertiary-care medical centre.
Participants/materials, setting, methods: Using qRT-PCR, GPR55 transcript 
levels were determined in spermatozoa from men with normozoospermia, as-
thenozoospermia, oligoasthenoteratozoospermia and teratozoospermia. Normal 
spermatozoa were exposed in-vitro to lysophosphatidylinositol to determine its 
effect on sperm motility, viability and intracellular calcium mobilisation.
Main results and the role of chance: Analysis of the GPR55 transcript expres-
sion patterns showed a significant decrease in GPR55 transcripts in spermatozoa 
from men with oligoasthenoteratozoospermia (0.27 ± 0.12, P < 0.0001), asthe-
nozoospermia (0.77 ± 0.23, P < 0.0001) and teratozoospermia (0.77 ± 0.11, 
P < 0.0001) when compared to the normozoospermic controls. After incuba-
tion, lysophosphatidylinositol exerted a significant time-dependent increase 
in progressive sperm motility when compared with untreated control. When 
sperm were treated with increasing lysophosphatidylinositol concentrations, 
a dose-dependent increase in progressive sperm motility and maintenance of 
viability up to 6 hours was observed. The lysophosphatidylinositol-mediated 
stimulation of progressive sperm motility and viability was completely inhib-
ited when sperm were pre-treated with cannabidiol. Up to a dose of 100 μM, 
lysophosphatidylinositol did not induce changes in sperm intracellular Ca2+ 
concentration.
Limitations, reason for caution: The stimulatory effect of lysophosphati-
dylinositol was only shown in-vitro and may not reflect what happens in-vivo. 
Differences in mRNA transcript levels in men with normal and abnormal sperm 
parameters may not reflect protein synthesis.
Wider implications of the findings: These novel findings reveal a role for 
GPR55 receptor and lysophosphatidylinositol signalling in the maintenance 
of normal human sperm functions, and could constitute a new biomarker 
and therapeutic target for male reproductive failure. These findings have im-
portant public health ramifications as delta-9-tetrahydrocannabinol and can-
nabidiol found in cannabis, could compete with these endocannabinoid and 
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and ones with polymorphisms demonstrates a statistically significant difference 
with respect to a 12%-level of DNA fragmentation (p < 0.01). If the 20% frag-
mentation is considered as a “damage threshold” representing certain risk in 
medical conditions.
What is known already: The influence of variants of FSH receptor (FSHR) on 
male infertility is not completely understood. Proper interaction between FSH 
and its receptor FSHR is needed for normal spermatogenesis. In males, FSH is 
responsible for Sertoli cell function and, by means of specific receptor FSHR, 
participates in induction and maintenance of spermatogenesis. However, any 
results allowing demonstration of influence of FSHR genotype on semen DNA 
fragmentation level have not been reported to date.
Study design, size, duration: The study population consists of 30 severe 
oligozoospermic (sperm count 5 mln/mL) infertile men with normal FSHR 
gene genotypes, and 30 severe oligozoospermic infertile men with ge-
netic  polymorphism in FSHR gene. In addition the karyotype abnormalities 
and Y chromosome long arm micro-deletions have been observed in both  
groups.
Participants/materials, setting, methods: Totally, for 60 infertile male pa-
tients, the genotype distribution and allele frequency of FSHR Thr307Ala and 
FSHR Asp680Ser polymorphisms were analyzed by Taqman assays on the ABI 
PRISM 7500 system. In both two 30-patient groups, the sperm DNA fragmen-
tation level was analyzed exploiting the method of sperm chromatin dispersion 
(SCD).
Main results and the role of chance: Average DNA fragmentation among 
patients with normal genotype is 12%, while for patients with polymorphism 
the average fragmentation is 26.8%. Comparison of normal-genotype patients 
and ones with polymorphism demonstrates a statistically significant difference 
with respect to a 12%-barrier (the Chi-square statistic is 7.39, the P value is 
0.006, p < 0.01). DNA fragmentation of 20% might be considered as a “damage 
threshold” for infertile patients. Patients with DNA fragmentation over 20% 
represent 10% of all population with normal genotype. DNA fragmentation 
over 20% is observed among 67% of the patients having any form of FSHR 
gene polymorphism. For two (of possible four) forms of this polymorphism, 
the DNA fragmentation over 20%-threshold has been found in sperm of 82% of 
such polymorphism carriers.
Limitations, reason for caution: Present technique allows evaluation of DNA 
fragmentation level in cases when the sperm count excides 2 mln/mL.
Wider implications of the findings: Our findings suggest that genetic variants 
of FSHR might have some impact on the process of chromatin compaction in 
spermatozoa. Sperm DNA damage is worse among patients with FSHR poly-
morphic genotypes. Results are statistically significant in a general comparison 
“normal genotype vs. all polymorphic ones”, particularly severe fragmentation 
observed among patients having one of two specific forms of polymorphism, 
while two other forms require further studies. Additional genetic screening is 
important.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Center of Human Reproduction, Kharkiw, Ukraine.
Trial registration number: No number.

O-019 Cerium dioxide nanoparticles induce DNA damage in human 
spermatozoa

J. Perrin1, V. Tassistro2, M. Auffan3, W. Liu3, A. Botta4, I. Sari-Minodier4,  
J.Y. Bottero3, T. Orsiere2, J. Rose3, B. Courbiere5

1AP-HM, La Conception CECOS Lab Biology of Reproduction Gynepole, 
13385 Marseille Cedex 5, France
2Aix-Marseille Université, IMBE UMR CNRS 7263 Biogénotoxicology Human 
Health & Environment Fédération de Recherche CNRS 3098 ECCOREV 
Labex SERENADE: ANR-11-LABX-0064, 13385 Marseille Cedex 5, France
3Aix-Marseille Université, Centre Européen de Recherche et d’Enseignement 
des Géosciences de l’Environnement (CEREGE) UMR CNRS 7330 Labex 
SERENADE: ANR-11-LABX-0064 Europole de l’Arbois, 13545 Aix-en-
Provence Cedex 5, France
4AP-HM, La Timone Service de Médecine et Santé au Travail, 13385 Marseille 
Cedex 5, France
5AP-HM, La Conception Centre de Procréation Médicalement Assistée Gyné-
pole, 13385 Marseille Cedex 5, France

Study question: Do cerium dioxide nanoparticles induce DNA damage in 
human spermatozoa?

supported by the foundation Limburg Sterk Merk, Hasselt University, Zieken-
huis Oost-Limburg and Jessa Hospital.
Trial registration number: Not applicable.

O-017 Does body mass index influence sperm parameters  
in infertile men

S. Mirallié - Nussbaumer1, J. Lammers1, C. Splingart1, M. Jean1, P. Barrière1, 
T. Fréour1

1University Hospital of Nantes, ART Centre, Nantes, France

Study question: The aim of our study was to investigate the eventual correla-
tion between body mass index (BMI) and semen parameters in a population of 
unselected subfertile men.
Summary answer: Contrary to what has already been described in other stud-
ies, we did not find any significant difference in terms of conventional sperm 
parameters and CASA parameters between obese, overweight and normoweight 
infertile men. However, progressive sperm motility was significantly lower in 
underweight men compared to other categories.
What is known already: Extreme BMI categories, i.e. underweight and obese 
categories, are known to negatively impact female fertility and ART success 
rates. Concerning men, things are not so clear, even if male obesity has been 
shown by some authors to lead to altered semen parameters and lower success 
rates in ART cycles.
Study design, size, duration: This prospective monocentric study based on 
a questionnaire was conducted between January 2011 and June 2012. Partici-
pants were classified into four groups according to their BMI (<18.5, 18.5–25, 
25–30 and >30 kg/m²).
Participants/materials, setting, methods: All men who came for a first routine 
fertility evaluation at the andrology laboratory received a questionnaire dealing 
with various demographic characteristics. Sperm analysis was performed with 
strict adherence to WHO 5th edition recommendations. Kinetic parameters were 
assessed with a CASA system. Statistical evaluation was performed with SPSS 
software.
Main results and the role of chance: A total of 1226 men were included, 18 
men being underweight, 769 normoweight, 385 overweight and 94 obese. Men 
were significantly younger in underweight category than in other categories 
(29.2 ± 5.9 years vs. 33.9 ± 5.9; 34.6 ± 5.9 and 35.8 ± 7.1 years respectively). 
Abstinence delay was comparable in all groups. Concerning semen parameters, 
mean volume of the ejaculate, sperm concentration, total sperm numeration, 
CASA kinetic parameters (VCL, VSL, ALH) and morphology were not sig-
nificantly different among the 4 BMI groups. Mean progressive motility was 
significantly lower in underweight men than in other categories (29.3 ± 18.6% 
vs. 39.5 ± 15.7; 41.4 ± 15.9 and 39.1 ± 14.7% respectively).
Limitations, reason for caution: Only 18 underweight men were included in 
this study (1.4% of our population), which is probably too low to draw relevant 
conclusions.
Wider implications of the findings: The issue of the correlation between BMI 
and sperm parameters in infertile men remains to be addressed. Further studies 
might benefit from using CASA systems, as they allow better standardization. 
A specific focus should be put on underweight infertile men, as they might 
constitute a particular subgroup.
Study funding/competing interest(s): Funding by hospital/clinic(s), Univer-
sity hospital of Nantes, France.
Trial registration number: None.

O-018 In male factor infertility, the level of DNA fragmentation in 
sperm correlates with polymorphism of follicle-stimulating hormone 
receptor

I. Zhylkova1, O. Feskov1, O. Tischenko1, O. Blazhko1, O. Somova1

1Centre of Human Reproduction Sana-Med, IVF Department, Kharkiv, 
Ukraine

Study question: Chromatin compaction failures due to high level of sperm 
DNA fragmentation have been studied depending on stochastic variables as the 
genetic polymorphisms of the follicle-stimulating hormone receptor (FSHR) 
Thr307Ala and Asp680Ser.
Summary answer: Sperm DNA fragmentation level was identifiably higher 
in carriers of FSHR polymorphisms. Comparison of normal-genotype patients 
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 abnormal TMSC by the 1999 or 2010 limits when performing IUI. Interest-
ingly, pregnancy rates did not differ when specimens with abnormal TMSC, by 
the 1999 or 2010 limits were compared.
What is known already: For the last 50-years semen analysis norms in the 
fertile population have been calculated by the WHO and have decreased at each 
reassessment. The 95-percentile is used to calculate the lower limits of normal. 
It could be assumed that this reassessment of limits should have clinical im-
plications, translating into lower pregnancy rates. Particularly, if they are to be 
used for treatment planning in an infertile population. No previous study has 
assessed this relationship.
Study design, size, duration: Retrospective study, approved by the Human 
Subjects Committee at Stanford University. All semen analysis performed on 
the day of IUI were enrolled for evaluation (N = 2229) for a period of 2.5 years. 
Data was compared using chi-squared, correlation coefficients and T-tests. Data 
presented as mean ± standard deviation.
Participants/materials, setting, methods: Fresh semen for IUI was evaluated 
using a count slide at 37celcius. It was processed by density gradient, in couples 
with ≥1-year of infertility and ≥one patent fallopian tube. Preprocessing speci-
mens were categorized by the TMSC and the 1999 normal (≥20 million/ml), 
1999 abnormal (19.9–7.2 million/ml) (but normal by 2010), 2010 abnormal 
(<7.2 million/ml).
Main results and the role of chance: Mean TMSC were greater in the 
(N = 1604) 1999 norms (114 ± 107 mil per ml) than in the (N = 362) 1999 
abnormal (13 ± 3.7 mil per ml) which were greater than the (N = 265) 2010 
abnormal (3.5 ± 2.0 mil ml) (p < 0.0001 in all 3 cases). As expected, when 
comparing pregnancy rates based on the 1999 norms, 1999 abnormal and 2010 
abnormal there was a negative correlation (r = −0.42, p = 0.045). However, 
pregnancy rates did not differ at IUI when sperm was abnormal based on 1999 
or 2010 parameters (p = 0.77). Pregnancy rates per IUI were for the 1999 norms 
(21%), 1999 abnormal (18%) and 2010 abnormal (17%).
Limitations, reason for caution: Retrospective study, with excellent pregnan-
cy rates per IUI at irrelevant of the category in which the specimen fell. (Note: 
patients with strict morphology under 4% were treated with in-vitro fertilization 
and intra cytoplasmic sperm injection). (Patients received IUI combined with 
ovulation induction with clomiphene citrate, letrozole, or gonadotropins)
Wider implications of the findings: Abnormal patients by the 2010 guide 
lines are no less likely to conceive than abnormal by the 1999 limits. There-
fore, changing these limits has little clinical implications, since it is only values 
above the 1999 limits that correlate with a higher pregnancy rate. Importantly, 
pregnancy rates remain excellent below the 1999 and 2010 parameters of nor-
mal for TMSC. Therefore controlled ovarian stimulation combined with IUI 
remains a viable option for patients with abnormal sperm.
Study funding/competing interest(s): Funding by national/international 
organization(s), National Institutes of Health.
Trial registration number: Retrospective, not applicable.
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O-021 Magnetic resonance enema versus rectal water contrast 
transvaginal ultrasonography in the diagnosis of rectosigmoid 
endometriosis

E. Tafi1, V. Remorgida1, L. Odetto1, A. Racca1, I. Erasmo1, C. Scala1, U. Leone 
Roberti Maggiore2, E. Biscaldi3, G.A. Rollandi3, P.L. Venturini1, S. Ferrero1

1San Martino Hospital and National Institute for Cancer Research University 
of Genoa, Department of Obstetrics and Gynecology, Genoa, Italy
2IRCCS San Raffaele Hospital, Department of Obstetrics and Gynecology, 
Milan, Italy
3Galliera Hospital, Department of Radiology, Genoa, Italy

Study question: To compare the accuracy of magnetic resonance enema (MR-e)  
and transvaginal ultrasonography combined with water-contrast in the rectum 
(RWC-TVS) in diagnosing sigmoid and rectal endometriotic nodules.

Summary answer: In vitro exposure of human spermatozoa to cerium diox-
ide nanoparticles (CeO

2
NPs) significantly increased DNA damage assessed by 

comet assay, compared to unexposed spermatozoa. A wide range of concen-
trations was studied, the mechanisms of genotoxicity varied depending on the 
CeO

2
NPs concentration.

What is known already: Cerium dioxide nanoparticles (CeO
2
NPs) are widely 

used for industrial purposes, as diesel additive, and have potential therapeutic 
applications. The Organization for Economic Cooperation and Development 
included CeO

2
NPs in the priority list of nanomaterials requiring urgent evalua-

tion. Metal NPs can cross the blood-testis barrier and could interact with sper-
matozoa. The genotoxicity of CeO

2
NPs was demonstrated in vitro on human 

cell lines and mouse oocytes. However, the effects of CeO
2
NPs on human sper-

matozoa DNA are unknown.
Study design, size, duration: Comet Assay was performed on spermatozoa 
exposed to 3 different conditions: 1) CeO

2
NPs solutions in Ferticult© (NP); 2) 

supernatant of the same solutions (containing dissolved Ce without CeO
2
NPs) 

(D); or 3) CeO
2
NPs solutions with L-ergothionein (anti-oxidant) (L-erg). DNA 

damage was quantified by percentage Tail DNA (% Tail DNA).
Participants/materials, setting, methods: Human spermatozoa from fertile 
donors were obtained from GERMETHEQUE biobank; motile sperm were se-
lected by swim-up and exposed in vitro (1 hour, 37°C, 5% CO

2
) to 5 CeO

2
NPs 

concentrations: 0 (negative control), 0.01, 0.1, 1 and 10 mg/l, under the 3 condi-
tions described above. Positive control: 110 μMol H

2
O

2
.

Main results and the role of chance: Significant increases in % Tail DNA 
(mean ± SE) were detected in: i) spermatozoa exposed to NP, D and L-erg 4 
concentrations, versus negative control (25.4 ± 0.5) (p < 0.0001); ii) spermato-
zoa exposed to NP 0.01 and 0.1 mg/l (67.4 ± 1.2 and 52.48 ± 0.7, respectively) 
versus NP 1 and 10 mg/l (46.8 ± 0.6 and 44.9 ± 0.8, respectively) (p < 0.0001); 
iii) spermatozoa exposed to NP 0.01 mg/l versus D 0.01 mg/l (51.7 ± 2.6) 
(p < 0.0001); iv) spermatozoa exposed to NP 0.01 mg/l versus L-erg 0.01 mg/l 
(63.06 ± 0.5 = 8) (p = 0.002). We showed that: i) DNA damage increased when 
CeO

2
NPs concentrations decreased; ii) at 0.01 mg/l, the genotoxicity mecha-

nisms probably involve oxydative stress and interactions between spermatozoa 
and CeO

2
NPs. At higher concentrations, no statistical differences were assessed 

between the 3 conditions, suggesting that the genotoxicity mechanisms were 
different.
Limitations, reason for caution: These results cannot be extrapolated to in vivo 
toxicity of CeO

2
NPs after inhalation, but demonstrate that interactions between 

CeO
2
NPs and human spermatozoa induce statistically significant genotoxicity. 

Additional data should be needed to assess DNA damage in spermatozoa after 
in vitro exposure to very low CeO

2
NPs concentrations.

Wider implications of the findings: To our knowledge, this is the first study 
examining the in vitro genotoxicity of CeO

2
NPs on human spermatozoa. 

DNA breaks observed in spermatozoa exposed to the lowest concentration 
could result from oxidative stress and from interaction between spermatozoa 
and CeO

2
NPs. These results add new and important insights regarding the re-

productive toxicity of priority nanomaterial requiring urgent evaluation, and 
warrant further in vivo studies examining exposures to low concentrations of 
CeO

2
NPs.

Study funding/competing interest(s): Funding by national/international 
organization(s), This work is a contribution to the LABEX SERENADE (no 
ANR-11-LABX-0064) funded by the « Investissements d’Avenir », French 
Government program of the French National Research Agency (ANR) through 
the A*Midex project (no ANR-11-IDEX-0001-02)”.
Trial registration number: no ANR-11-LABX-0064 and no ANR-11-
IDEX-0001-02

O-020 Comparisons of pregnancy rates at insemination based on total 
motile sperm counts from the 1999 and 2010 World Health Organization 
(WHO) semen analysis norms

M.H. Dahan1, S.E. Baker2, C. Agbo2

1Royal Victoria Hospital, McGill Reproductive Center, Montreal, QC, Canada
2Stanford University, Obstetrics and Gynecology, Stanford, U.S.A.

Study question: Are the 2010 semen analysis parameters better predictors of 
pregnancy than were the 1999 limits when intra uterine inseminations (IUI) are 
performed?
Summary answer: Normal total motile sperm counts (TMSC) based on 
the 1999 parameters correlate better with likelihood of pregnancy, than do 
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Participants/materials, setting, methods: All 80 infertile patients participated 
to study. After introduction of Ringer Lactate solution into uterine cavity and 
fallopian tubes, a 3D volume acquisition and than a traditional HyCoSy was 
performed. Manipulation of images included: Multi-View, surface rendered 
coronar sections and Fly Thru using the Toshiba’s Aplio 500 ultrasound system.
Main results and the role of chance: The present study reports first experience 
of this innovative approach to first-line infertility study.

Uterine evaluation included images 3D of uterine wall and a reconstruction 
with Fly Thru of uterine cavity comparable to hysteroscopic visualization. Both 
patency and aspect was examined with virtual reconstruction of fallopian tubes 
lumen similar to fertiloscopic evaluation (virtual salpingoscopy).

Fly Thru is a Toshiba technology which allows to ‘fly through’ cavities of 
human body giving a perspective of 4D imaging looking from the inside out. 
The obtained image is that of a perspective projection, with the impression of 
performing an endoscopic procedure.

All patients reported good tolerability and low pain perception. The exam 
was compared to traditional HyCoSy in terms of time, liquid volume and ob-
tained images.
Limitations, reason for caution: Time of exam is not longer than of a tradi-
tional HyCoSy but the successive manipulation of images requires about 15 
minutes more.

Although in comparison to hysteroscopy, the virtual hysteroscopy allows 
to visualize not only the cavity but also the uterine wall, it doesn’t allow to 
perform endometrial biopsy.
Wider implications of the findings: According to modern approach, the first-
line exam of tubal patency should be as less painful as possible and the pre-
sented exam is a non-invasive good-tolerated procedure. The ultrasonographic 
approach has the advantage of not-explousure to X-rays and the use of Ringer 
lactate is related to low costs and less adverse affects. The other important ad-
vantage is the possibility to integrate the exam in infertility clinic.
Study funding/competing interest(s): Funding by hospital/clinic(s), Centro 
per lo Studio della Fertilità di Coppia, Ospedale Sacro Cuore di Negrar (Ve-
rona), Italy.
Trial registration number: No.

O-023 High prevalence of adenomyosis in recurrent pregnancy loss and 
previous ART failure

J. Puente Agueda1, I. Ortega1, J. Martinez- Salazar1, L. Contreras1, C. Iglesias1, 
J.A. García-Velasco1

1IVI Madrid, Reproduction, Madrid, Spain

Study question: To evaluate the prevalence associated with adenomyosis in 
infertile patients undergoing assisted reproductive techniques (ART).
Summary answer: The prevalence of adenomyosis is high in infertile patients, 
24.4% specially in those cases of recurrent pregnancy loss (38.2%) and previ-
ous ART failure (34.7%). Adenomyosis was diagnosed “de novo” in 80.6% of 
cases. The assessment of both the “junction zone” and coronal plane of the 
uterine cavity by 3D ultrasound scan improve the diagnostic sensitivity of the 
technique. The reduction of the uterine cavity size secondary to adenomyosis 
may account for infertility.
What is known already: The prevalence of adenomyosis in infertile women 
is nearly 20%. The 3D ultrasound scan has emerged as a useful tool to diag-
nose adenomyosis over the past decade, due to the strong correlation existing 
between the sonographic features and either histological or imaging findings 
observed by magnetic resonance imaging (MRI).
Study design, size, duration: Cross-sectional study conducted on 1015 pa-
tients undergoing assisted reproductive techniques from January 2009 to 
December 2013 And referred for 3D scan after multiple IVF failures (≥3) or 
recurrent miscarriage (≥2).
Participants/materials, setting, methods: The diagnostic criteria for ad-
enomyosis are globular uterine configuration, myometrial anterior-posterior 
asymmetry, heterogeneous myometrial echotexture, poor definition of the 
endometrial-myometrial interface (“junction zone”) and the presence of sub-
endometrial cysts.

Data was obtained from sonographic results collected from our hospital da-
tabase. The degree of affectation of the endometrial cavity was classified into 
three categories (1 = mild, 2 = moderate, 3 = severe).
Main results and the role of chance: The prevalence of adenomyosis was 
24.4% (n = 248) [29.7% (94/222) in women aged ≥40 y.o and 22% (154/545) 

Summary answer: RWC-TVS is as accurate as MR-e in the diagnosis of recto-
sigmoid endometriosis.
What is known already: Previous investigations showed that MR and TVS are 
accurate in the diagnosis of rectosigmoid endometriosis. However, no previous 
study compared these techniques combined with the distension of the rectosig-
moid that may facilitate the identification of the endometriotic nodules.
Study design, size, duration: Prospective cross-sectional study performed in a 
referral centre for the treatment of endometriosis between November 2008 and 
December 2013. The radiologist performing MR-e and the ultrasonographer 
performing RWC-TVS were blinded to the results of the other investigation.
Participants/materials, setting, methods: Inclusion criteria for the study 
were: reproductive age, suspicion of deep pelvic endometriosis on the basis of 
gynaecological symptoms and vaginal examination, presence of gastrointesti-
nal symptoms that might be caused by rectosigmoid endometriosis. All patients 
underwent laparoscopy performed within 3 months from the diagnostic proce-
dures.
Main results and the role of chance: Out of 286 women included in the study, 
151 had rectosigmoid endometriotic nodules (52.8%). The sensitivity, specific-
ity, positive predictive value, negative predictive value, likelihood ratio posi-
tive and likelihood ratio negative of MR-e and RWC-TVS in the diagnosis of 
recto-sigmoid endometriosis were 95.36% (95% CI, 90.68%–99.11%), 97.78% 
(93.63%–99.51%), 97.96% (94.14%–99.55%), 94.96% (89.89%–97.94%), 
42.91 (14.01–131.46), 0.05 (0.02–0.10) and 92.72% (87.34%–96.30%), 97.04% 
(92.58%–99.17%), 97.22% (93.03%–99.22%), 92.25% (86.56%–96.06%),  
31.29 (11.90–82.25), 0.08 (0.04–0.13), respectively. There was no significant 
difference in the accuracy of the two techniques in the diagnosis of rectosig-
moid endometriosis (p = 0.063; McNemar’s test). There was no significant 
difference in the intensity of pain experienced by the patients during the two 
exams.
Limitations, reason for caution: The experience of the ultrasonographer in 
colon study may influence the accuracy of RWC-TVS in diagnosing rectosig-
moid endometriosis. In contrast, the MR pattern of endometriosis, the avail-
ability of different sequences, the complementary pattern in T1W and T2W 
sequences may facilitate all radiologists in diagnosing of bowel endometriosis.
Wider implications of the findings: TVS should be the first line investigation 
in patients with clinical suspicion of rectosigmoid endometriosis and physicians 
should be trained in performing this exam. Considering that MRI is more ex-
pensive that TVS, it should be used only when the findings of TVS are unclear.
Study funding/competing interest(s): Funding by University(ies), University 
of Genoa, Italy.
Trial registration number: None.

O-022 Virtual salpingoscopy and hysteroscopy with fly thru: a new 
approach for ultrasonographic study of fallopian tubes and uterine 
morphology in infertile patients

A. Stepniewska1, C. Signori1, M. Scioscia1, L. Minelli1, G. Trivella1

1Ospedale Generale Di Zona Sacro Cuore, Rep. Ginecologia, Negrar, Italy

Study question: The investigation of Fallopian tubes patency and uterine mor-
phology in infertile women is fundamental.

The aim of the present study was to report the first experience with a new 
novel approach to infertile patients using Fly Thru virtual reconstruction of 
tubal and uterine morphology.
Summary answer: The virtual salpingoscopy and hysteroscopy is a feasible 
and well-tolerated exam which offers possibility of tubal, uterine and ovarian 
study in infertile patients. It allows intraluminar virtual navigation inside of Fal-
lopian tubes and uterine cavity similar to fertiloscopic and hysteroscopic study 
with a non-invasive approach.
What is known already: In the past hysterosalpingography (HSG) was the 
most common first-line diagnostic test for tubal patency. Hysterosalpingo-
sonography (HyCoSy) has the advantage of reduced invasivity. The use of a 
contrast agent during HyCoSy improves the image quality but is associated to 
higher costs. Another approach, more invasive, is fertiloscopy as it allows the 
study of tubaric lumen. For uterine cavity a glod-standard exam is hysteroscopy.
Study design, size, duration: All consecutive patients who underwent Fly Thru 
study of uterus and fallopian tubes compared to traditional HyCoSy in Infertil-
ity Centre of Sacro Cuore Hospital during a period of 3 months. All patients 
were asked to describe their discomfort and pain using a VAS score scale during 
and after procedure.
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Study funding/competing interest(s): Funding by University(ies), University 
of Genoa, Italy, PRA 2012.
Trial registration number: NCT02047838

O-025 Aromatase Inhibitor plus GnRH analogue in the treatment of 
patient with ovarian endometriosis recurrence after surgery: a controlled 
trial

F. Scarpellini1, M. Sbracia1

1Hungaria, Private Center, Rome, Italy

Study question: May the treatment with the aromatase inhibitor Anastrazole 
plus GnRH analogue (Leuprolide) be an effective therapy in women with 
recurrence of ovarian endometriosis after previous surgery and progestin  
treatment?
Summary answer: Aromatase inhibitor plus GnRH agonist may be useful in 
the treatment of women with recurrence of ovarian endometriomas in order to 
avoid further surgery and preserve, to much it is possible, ovarian reserve and 
improving IVF outcome.
What is known already: Endometriosis is a chronic condition affecting around 
10% of women in reproductive age, and after surgery it recur in about 50% of 
cases. It is recognized that surgical treatment of ovarian endometriomas affects 
ovarian reserve. For this reason in case of ovarian endometriomas recurrence 
we tried a medical approach instead of the surgery to preserve ovarian reserve 
using a combined treatment to maximize the hypoestrogenic effect on endome-
triotic lesions.
Study design, size, duration: This randomized controlled study was conducted 
from the April 2012 to January 2014 on 59 women with recurrence of ovarian 
endometriomas, previously diagnosed by operative laparoscopy.
Participants/materials, setting, methods: All patients did not undergo surgery 
for the recurrence of ovarian lesions. The mean age of women was 35.1 ± 2.0 
(range 25/39). The women were assigned to the study group or to the control 
group by a computer generated sequence. The 31 women of the study group 
were treated for 6 months with Anastrazole 1 mg/day plus Leuprolide 3.75 mg/
month. The 28 women of the control group were treated for 6 months with Leu-
prolide 3.75 mg/month alone. The women of the two groups were followed up 
during the treatment and after the end of treatment for at least 1 year. Primary 
outcomes were time of endometriomas disappearance and IVF outcome.
Main results and the role of chance: The two groups of patients did not 
show statistically significant differences for epidemiological data. The time of 
endometriomas disappearance was shorter in the group treated with the com-
bined therapy than in the control group (2.8 ± 0.9 months vs. 4.1 ± 1.2 months, 
P < 0.01). The pregnancy rate for IVF in the women treated with the combined 
therapy was significantly higher than in the control group (45.1% vs. 21.4%, 
P = 0.0485).
Limitations, reason for caution: These data need to be validated in larger 
group of patients.
Wider implications of the findings: Aromatase inhibitor plus GnRH agonist 
therapy seems to be a promising second line treatment in patients with endo-
metriosis recurrence, especially for ovarian lesions, to avoid ovarian reserve 
reduction.
Study funding/competing interest(s): Funding by hospital/clinic(s). None.
Trial registration number: NCT01769781

O-026 The ESHRE’s endometriosis app, based on ESHRE’s 2013 
guideline on the management of women with endometriosis

G. Dunselman1, N. Vermeulen2, A. Nap3

1Maastricht University Medical Center, Dept. Ob/Gyn, Maastricht,  
The Netherlands
2ESHRE, Central Office, Grimbergen, Belgium
3Rijnstate Ziekenhuis, Dept. Ob/Gyn, Arnhem, The Netherlands

Title: THE ESHRE ENDOMETRIOSIS GUIDELINE APP

Authors: Gerard Dunselman, Nathalie Vermeulen, Annemiek Nap, and the 
Guideline Development Group
Introduction: In 2014 ESHRE has published a guideline on the management 
of women with endometriosis containing 83 recommendations in 8 chap-
ters. Guidelines as extensive as the current guideline on endometriosis might 
benefit from using specific tools and applications to improve usability and 

in women aged <40 y.o (p < 0.01)]. Its prevalence was higher in those cases of 
recurrent pregnancy loss [38.2% (n = 26), p < 0.005] and previous ART failure 
[34.7% (n = 107), p < 0.0001]. The presence of adenomyosis has been shown 
to be associated to endometriosis [35.1% (n = 34)], uterine fibroids [18% 
(n = 48)] and endometrial polyps [3.1% (n = 2)]. Adenomyosis was diagnosed 
as a primary finding “de novo” in 80.6% (n = 200) of the infertile patients.

Regarding to the uterine assessment, the affectation of the uterine cavity 
was mild, moderate and severe in 67.3%, 22.6% and 10.1% of the cases, re-
spectively. In this study, adenomyosis was the primary cause for uterine cavity 
reduction in 73.3% of patients diagnosed with recurrent pregnancy loss and 
62.5% of the patients with previous ART failure.
Limitations, reason for caution: A histological assessment is lacking in the 
present study. The relationship between adenomyosis and infertility still re-
mains controversial nowadays.
Wider implications of the findings: In summary, our results indicate that ad-
enomyosis is a clinical condition with a high prevalence that may affect the 
reproductive results by reducing the uterine cavity size. The present findings 
may help to better understand the origin of unexplained infertility and, thus, 
develop new therapeutic strategies aimed to improve the uterine cavity  capacity.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Valenciano de Infertilidad IVI Madrid.
Trial registration number: no.

O-024 Impact on ovarian reserve of second laparoscopic surgery for 
recurrent unilateral endometriotic cyst: case-control study

S. Ferrero1, V. Remorgida1, C. Scala1, L. Odetto1, P.L. Venturini1, M. Candiani2, 
S. Salvatore3, E. Papaleo3, U. Leone Roberti Maggiore3

1San Martino Hospital and National Institute for Cancer Research, University 
of Genoa, Department of Obstetrics and Gynecology, Genoa, Italy
2Vita - Salute San Raffaele University Hospital, Department of Obstetrics and 
Gynecology, Milan, Italy
3IRCCS San Raffaele Hospital, Department of Obstetrics and Gynecology, 
Milan, Italy

Study question: Which is the impact on ovarian reserve of second laparoscopic 
surgery for recurrent unilateral endometriomas?
Summary answer: Laparoscopic stripping of recurrent endometriomas is as-
sociated with high risk of ovarian reserve damage and ovary loss.
What is known already: Several studies showed that laparoscopic excision of 
ovarian endometriomas is associated with a reduction in ovarian reserve. How-
ever, no data is available on the impact on ovarian reserve of second surgery for 
recurrent unilateral endometriomas.
Study design, size, duration: This case-control study was based on a retro-
spective analysis of a prospectively collected database including all consecutive 
patients who underwent surgery for endometriomas at our institutions between 
January 2007 and November 2013.
Participants/materials, setting, methods: This study included patients who 
underwent stripping of endometriomas (diameter >4 cm) and had either second 
surgery for recurrent unilateral endometriomas (n = 18, cases) or no recurrence 
(n = 18, controls). AMH level was the primary outcome. Secondary outcomes 
were basal FSH level, antral follicle count (AFC) and ovarian volume.
Main results and the role of chance: In cases, the median time between the 
two surgical procedures was 47 months (range, 22–74 months); in controls 
the median time between first surgery and ovarian reserve assessment was 
46 months (range, 24–78 months). The mean (±SEM) volume of the recurrent 
endometriomas was 70.9 (±12.6) cm3. The mean (±SEM) AMH levels were 
lower in cases (1.2 ± 0.3 ng/mL) than in controls (3.1 ± 1.5 ng/mL; p < 0.001). 
Basal FSH levels were higher in cases than in controls (p < 0.001). The mean 
AFC was lower in cases than in controls (p < 0.001); notably, AFC was 0 in 8 
ovaries operated twice (44.4%; 95% CI, 21.5%–69.2). In cases, the volume of 
the operated ovary was lower than the contralateral ovary (p < 0.001).
Limitations, reason for caution: The major limitation of this study is that it 
was retrospective; however, data were prospectively collected. All the proce-
dures were performed by ovarian stripping and, therefore, the results of this 
study cannot be applied to other surgical techniques.
Wider implications of the findings: Recurrent ovarian endometriomas should 
not be operated unless there is a risk of malignancy or the patient complains 
severe endometriosis-related pain. Patients undergoing surgery should be in-
formed of the high risk of ovarian function damage and ovary loss.
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2–5, AFC and ovarian volume were measured by transvaginal sonography and 
endocrine parameters including AMH, FSH and LH were assessed. Data were 
analysed by multivariate logistic analysis adjusted for age.
Main results and the role of chance: Mean age (±SD) was 32.5 ± 3.7 and 
32.4 ± 4.0 years in the infertile and the control group, respectively. Median 
cycle length (IQR) was 28 (26–33) in both cohorts, but a larger proportion of 
the infertile women were anovulatory (15 vs. 5%, p < 0.001). Age-adjusted 
odds ratios for AMH and AFC were 1.011 (95% CI: 1.005–1.017) and 1.013 
(95% CI 1.004–1.022) when comparing infertile women with controls. The 
difference became insignificant when adjusting for anovulation (aOR 1.000; 
95% CI 0.997–1.012 and OR 0.995; 95% CI 0.984–1.008). The prevalence of 
AMH < 5.0 pmol/l was 4.9 vs. 4.7% (p = 0.859). When excluding male factor 
and anovulation, the prevalence of low AMH increased in the infertile popula-
tion (9.3 vs. 4.7%, p = 0.022). However, the difference was insignificant when 
adjusting for age (aOR 0.619, 95% CI −0.051–1.289).
Limitations, reason for caution: The inclusion of patients at a tertiary cen-
tre may introduce bias. However, only residents from the referral area were 
 included.
Wider implications of the findings: This study indicates that early age-related 
depletion of ovarian reserve is a minor contributor to infertility in couples with 
female age below 40 referred to fertility treatment. Thus, the frequent observa-
tion of poor responders in assisted reproduction may not be due to an overrep-
resentation of an early age-related decline in ovarian reserve compared to the 
background population, but rather a result of the expected age-related decline 
in fertility.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by commercial/corporate company(ies), The study was funded by MSD and the 
Fertility Clinic at Rigshospitalet, Copenhagen, Denmark. The authors have no 
conflict of interest.
Trial registration number: Data were collected as part of the daily practice at 
the fertility clinic. Therefore, no trail registration number.

O-028 BRCA1/2 mutation carriers do not have earlier natural 
menopause compared to proven non-carriers: report from the Dutch 
hereditary breast and ovarian cancer study group (HEBON)

T.C. van Tilborg1, F.J.M. Broekmans1, L.H. Schrijver2, T.M. Mooij2, A. Pijpe2, 
J.C. Oosterwijk3, S. Verhoef4, E.B. Gómez Garcia5, W.A.G. van Zelst-Stams6, 
M.A. Adank7, C.J. van Asperen8, H.C. van Doorn9, T.A.M. van Os10,  
M.A. Rookus2, M.G.E.M. Ausems11

1University Medical Center Utrecht, Reproductive Medicine, Utrecht, The 
Netherlands
2Netherlands Cancer Institute, Department of Epidemiology, Amsterdam, The 
Netherlands
3University Medical Center Groningen, Department of Genetics, Groningen, 
The Netherlands
4Netherlands Cancer Institute, Family Cancer Clinic, Amsterdam, The 
 Netherlands
5Maastricht University Medical Center, Department of Clinical Genetics and 
GROW, Maastricht, The Netherlands
6Radboud University Medical Center, Department of Human Genetics, 
 Nijmegen, The Netherlands
7VU University Medical Center, Department of Clinical Genetics, Amsterdam, 
The Netherlands
8Leiden University Medical Center, Department of Clinical Genetics, Leiden, 
The Netherlands
9Erasmus University Medical Center, Department of Obstetrics and 
 Gynaecology, Rotterdam, The Netherlands
10Academic Medical Center, Department of Clinical Genetics, Amsterdam, The 
Netherlands
11University Medical Center Utrecht, Department of Medical Genetics, 
Utrecht, The Netherlands

Study question: Can we confirm an earlier report that claims a significant 
and large effect of the BRCA mutation status on the age of natural menopause 
(ANM) in women carrying a BRCA1 or 2 mutation?
Summary answer: In the multivariate model we could not confirm that carry-
ing a BRCA1/2 mutation leads to an earlier age of natural menopause compared 
to proven non-carriers.

 implementation. Therefore, the guideline will not only be available as a full 
guideline, an open-access scientific publication and a patient version, but also 
as an App for consultation on Smartphone, Tablet and Internet (web-based).
Methodology: An evidence-based App was created containing the full text of 
the guideline, separated in chapters, with links to background information and 
instructions. Furthermore, the App includes a decision-aid based on the recom-
mendations within the guideline. For reasons of transparency and validity, a 
rigorous methodology was applied on defining the decision-aid: recommenda-
tions are copied to the letter, links to the full text of the guideline describing the 
reasoning behind the recommendations are provided and pathways are clarified 
to the users by visualising the flow charts.
Results: This new endometriosis App provides evidence-based advice for the 
diagnosis and treatment of endometriosis. The decision-aid is subdivided in 6 
topics including recognition of symptoms, clinical examination and establishing 
diagnosis, and treatment of endometriosis-associated pain and endometriosis-
associated infertility. This division and a clear overall structure enable different 
entry points into the decision aid. Doctors are guided through questions, an-
swers of which will conveniently lead them to the appropriate evidence-based 
recommendations of the guideline. Additional background information, includ-
ing instructions for performing clinical examination, and educational pictures 
were added to increase the usefulness of the App. The availability of hormonal 
treatments per country was added to bridge significant differences that exist 
across Europe.
Conclusion: As clinicians use smartphones and internet more frequently, rather 
than textbooks, in search for information and assistance, ESHRE has developed 
an evidence-based App on management of endometriosis with the aim of im-
proving implementation of the guideline and hence, improving the quality of 
care and the quality of life of women with endometriosis.

SELECTED ORAL COMMUNICATION SESSION

SESSION 06: OVARIAN RESERVE AND AGEING

Monday 30 June 2014 10:00 - 11:30

O-027 Is the prevalence of impaired ovarian reserve overrepresented 
among infertile women below the age of 40 – an age-adjusted cohort study

H.W. Hvidman1, J.G. Bentzen1, L. Thuesen2, M.P. Lauritsen1, A. Loft1,  
A. Pinborg2, A. Nyboe Andersen1

1Rigshospitalet, Fertility Clinic, Copenhagen O, Denmark
2Hvidovre Hospital, Department of Obstetrics and Gynaecology, Copenhagen 
V, Denmark

Study question: To what extent does impaired ovarian reserve estimated by 
the antral follicle count (AFC) and anti-Müllerian hormone (AMH) level con-
tribute to infertility among an unselected population of infertile women below 
the age of 40?
Summary answer: Impaired ovarian reserve was found not to contribute 
significantly to decreased fertility among infertile women aged 20–40 years 
when compared with a control population of the same age with no history of 
 infertility. The prevalence of AMH <5 pmol/l in the infertile population was 
comparable to the control group.
What is known already: It is well-established that AMH and AFC are sensi-
tive parameters of the ovarian reserve and fairly good predictors of the ovarian 
response to exogenous gonotrophins. In contrast, there is a broad variability in 
the level AMH and AFC compatible with conception. Ovarian reserve declines 
with female age, but the inter-individual variation is considerable. Delayed 
childbearing may cause more women to experience infertility and low ovarian 
reserve is often considered to be overrepresented among infertile women.
Study design, size, duration: A cohort study including 508 cohabiting women 
who were referred to fertility treatment at our centre during 2011–2013. The 
control group has previously been described [Bentzen, JCEM 2013] and in-
cluded 407 non-users of hormonal contraception with no history of infertility 
recruited during 2008–2010.
Participants/materials, setting, methods: All included women were aged 
20–40 years and resident within the referral area of our centre. On cycle Days 
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Study design, size, duration: A prospective study was conducted from March 
to December 2013 to investigate concentrations of total testosterone, andro-
stenedione, and dehydroepiandrosterone sulfate (DHEA-S) in plasma and 
follicular fluid of consecutive cases of women responding poorly to COH  
compared to normal responders without PCOS, ovarian surgery or ovarian  
endometriosis.
Participants/materials, setting, methods: The first aspirated follicular fluid 
and a blood sample were collected in a university center in Santiago from 
20 women ongoing ART and resulting in 3 or less retrieved oocytes. Twenty 
women obtaining 8 or more oocytes served as controls. Total testosterone (TT), 
androstenedione and DHEA-S were measured by routine immunochemical 
methods. Mann Whitney test and analysis of covariance and Receiver Operat-
ing Curve (ROC) were used for statistical analysis.
Main results and the role of chance: No significant difference in age between 
PR and controls was found (35.80 ± 1.15 and 34.35 ± 1.14 years respectively). 
Plasmatic TT was significantly decreased in PR (0.43 ± 0.05 and 0.79 ± 0.11 ng/
mL respectively P = 0.01). The plasmatic concentration of androstenedione was 
also significantly decreased in PR (3.62 ± 0.37 and 5.22 ± 0.43 ng/ml respec-
tively P = 0.008). A marginally not significant difference in DHEA-S plasmatic 
concentration was found (P = 0.08). No significant differences in these andro-
gens concentrations were found in the follicular fluid. The analysis of covari-
ance showed no statistical interaction with age and BMI when plasmatic TT 
and androstenedione were used as the dependent variable. The plasmatic cut off 
value at ROC analysis were 0.5 ng/mL for TT and 4.5 ng/mL for androstenedi-
one (area under the curve 0.70 and 0.75 respectively).
Limitations, reason for caution: This is a preliminary report of a prospective 
study planning the recruitment of fifty subjects per group. However, the two 
groups were comparable regarding to basal characteristics such as age and BMI. 
Furthermore, consecutive cases of both groups were included in order to avoid 
the selection bias.
Wider implications of the findings: These findings suggest that in spite of 
decreased levels of androgens in plasma the granulose cells of the follicles 
recruited from PR manage to preserve levels of steroids comparable to those 
of normal responders. Thus, the local steroidal environment in the ovary may 
not be directly responsible for the decreased pregnancy rate observed in poor 
responders. Additional data is needed to establish the real value of plasmatic 
androgens concentration to predict ovarian response to COH.
Study funding/competing interest(s): Funding by University(ies), Mother and 
Child Research Institute. University of Chile.
Trial registration number: no.

O-030 Anti-müllerian hormone in prediction of menopause: results from 
a large prospective cohort study

M. Dolleman1, W.M.M. Verschuren2, M.J.C. Eijkemans3, F.J.M. Broekmans1, 
Y.T. van der Schouw3

1University Medical Centre Utrecht, Department of Reproductive Medicine & 
Gynaecology, Utrecht, The Netherlands
2National Institute for Public Health and the Environment, National Institute 
for Public Health and the Environment, Bilthoven, The Netherlands
3University Medical Centre Utrecht, Julius Center for Health Sciences and 
Primary Care, Utrecht, The Netherlands

Study question: What is the added value of anti-müllerian hormone (AMH) on 
top of patient characteristics in the prediction of time to menopause (TTM) in 
a population-based setting?
Summary answer: This study justifies AMH as an additive predictor of TTM. 
The added value of AMH differs per subgroup of women and is largest in young 
women with regular menstrual cycles.
What is known already: Prediction of age at menopause may be useful in 
predicting end of female fertility. Current evidence on the role of AMH in such 
prediction is based on small studies or specific subgroups.
Study design, size, duration: 1163 premenopausal women participating in 
the second follow-up round of the Doetinchem Cohort Study were included. 
Menopausal status was assessed at follow-up after 5 and 10 years. Multivariable 
Cox’ proportional hazards regression analysis provided associations between 
potential predictors and TTM.
Participants/materials, setting, methods: A model without AMH was fit 
using variables selected through Aikike’s information criterion. Performance 

What is known already: BRCA genes are involved in many essential processes 
like DNA damage repair. It is recently suggested that DNA double stranded 
break repair efficiency is an important determinant of ovarian ageing. Previ-
ous studies have shown inconsistent results regarding the association between 
the timing of ovarian ageing and BRCA carrier status. Hence, it is yet unclear 
whether BRCA1/2 mutation carriers have an increased risk of advanced ovarian 
depletion accompanied by an earlier ANM.
Study design, size, duration: Self-reported data were obtained by a standard-
ized questionnaire at baseline in a nationwide prospective cohort study [HEred-
itary Breast and Ovarian cancer study, the Netherlands (HEBON study)] among 
members of BRCA1/2 families in the Netherlands (2012–2013). In total, 1236 
proven BRCA1/2 mutation carriers and 2253 proven non-carriers were eligible 
for analyses.
Participants/materials, setting, methods: ANM was defined as age at which 
women experience 12 consecutive months of amenorrhoea due to no other 
reason than natural cessation of menses. Proven non-carriers were members 
of BRCA1/2 families. We used Kaplan- Meier approach and Cox propor-
tional hazard regression analyses stratified for birth cohort and clustered on 
family.
Main results and the role of chance: Women in the BRCA1/2 mutation carrier 
group who completed the questionnaire were significantly younger than women 
in the proven non-carrier group (47.13 ± 11.76 vs. 48.73 ± 11.02; p < 0.001, 
respectively). Natural menopause was reached by a significantly lower propor-
tion of BRCA1/2 mutation carriers compared with proven non-carriers (10% 
vs. 18%; p < 0.001, respectively). The mean ANM was significantly lower 
in BRCA1/2 mutation carriers than in proven non-carriers (49.11 ± 5.08 vs. 
51.14 ± 3.96; p < 0.001, respectively). From the multivariate analyses adjusted 
for smoking status, it appeared that carrying a BRCA mutation was not associ-
ated with an earlier menopause (HR = 1.04, 95% CI = 0.81–1.34).
Limitations, reason for caution: If the uptake of a prophylactic bilateral 
salpingo-oophorectomy is associated with the occurrence of signs of ovar-
ian ageing, like irregular menstrual cycles, a real difference in ANM between 
BRCA1/2 carriers and proven non-carriers may be masked. Furthermore, we 
were unable to control for other genetic factors that could influence ANM.
Wider implications of the findings: Although we did not find an earlier ANM 
in BRCA1/2 mutation carriers in this large study at baseline, this finding should 
be confirmed during follow-up of this cohort. Nevertheless, BRCA1/2 muta-
tion carriers can still be at risk for a reduced ovarian reserve capacity earlier in 
life. Therefore, research into ovarian reserve status in reproductive years, using 
established markers such as anti-Müllerian hormone, is still advocated.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by national/international organization(s), Financially supported by the Dutch 
Cancer Society, Foundation Pink Ribbon, the Netherlands Organisation for 
Health Research and Development, the department of Medical Genetics at the 
University Medical Center Utrecht, and the department of Reproductive Medi-
cine at the University Medical Center Utrecht. The authors declare no conflicts 
of interest.
Trial registration number: Not applicable.

O-029 Poor responders (PR): androgens concentration in plasma and 
follicular fluid at the day of follicular aspiration

A. Fuentes1, A. Muñoz1, A. Martínez1, J. Escalona1, F. Orge1, A. Godoy1

1IDIMI - Hospital San Borja, Reproduccion Humana, Santiago, RM, Chile

Study question: Is the reported hypoandrogenemia in poor responders (PR) 
associated with decreased androgens levels in the follicular fluid at the day of 
follicular aspiration in Assisted Reproductive Technology (ART) cycles?
Summary answer: Women obtaining three or less oocytes in ART have signifi-
cantly lower plasmatic levels of total testosterone and androstenedione that are 
not associated to decreased concentrations of these androgens in the follicular 
fluid at the day of follicular aspiration. No differences in concentrations of de-
hydroepiandrosterone sulfate (DHEA-S) were detected.
What is known already: Women with diminished ovarian reserve often re-
spond poorly to controlled ovarian hiperstimulation (COH) resulting in retrieval 
of fewer oocytes and reduced pregnancy rates. Identifying potential PR is of 
critical clinical importance. Hypoandrogenemia has been advocated as a funda-
mental finding in PR. However, the follicular fluid androgen concentrations in 
PR ongoing an ART cycle have not been explored so far.
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Participants/materials, setting, methods: This is a prospective randomised 
control study (RCT) of 406 women with diminished ovarian function and failed 
previous IVF-ICSI cycles. The study group includes 203 patients who used sup-
plementation with 75 mg daily of oral, micronized DHEA for up to 6 months 
prior to entry into another repeat in vitro fertilization (IVF-ICSI) cycles. The 
control group is composed of 203 women who received infertility treatment, 
but did not use DHEA. The primary outcome was clinical pregnancy after re-
peat IVF-ICSI cycles.
Main results and the role of chance: Cumulative clinical pregnancy rates were 
significantly higher in the study group (19.4% vs. 10.1%)
Limitations, reason for caution: The positive effect of pre-treatment DHEA on 
IVF outcome in women with diminished ovarian reserve suggests that DHEA 
improve the quantitative ovarian response and pregnancy outcome. Based on 
these data, DHEA adjuvant therapy can be recommended in diminished ovar-
ian reserve for improving IVF outcome. However, as the sample size in this 
analysis was small and the effect of DHEA on pregnancy rates was statistically 
significant, further large scale multicentre randomised controlled studies are 
required to clarify the benefits of DHEA adjuvant therapy in routine clinical 
management of predicted poor responders.
Wider implications of the findings: It has been proposed that oral administra-
tion of Dehydroepiandrosterone (DHEA), an adrenal androgen, may have anti-
ageing effects and may improve ovarian response and pregnancy rates in women 
with reduced ovarian reserve during IVF-ICSI.
Study funding/competing interest(s): Funding by hospital/clinic(s), BTTB 
CENTRE.
Trial registration number: BTTB/2006/21

O-032 450 IU vs. 600 IU of gonadotropins for controlled ovarian 
stimulation in poor responders: a randomized controlled trial

J. Lefebvre1, R. Antaki1, N. Dean1, C. Sylvestre1, F. Bissonnette1, I.J. Kadoch1, 
J. Benoit1, S. Ménard1, E. Monceau1, L. Lapensée1

1OVO Clinic, University of Montreal, Department of Obstetrics and Gynecol-
ogy, Montreal, Canada

Study question: Assess if the number of mature (metaphase II) oocytes 
 retrieved in women at risk of poor ovarian response undergoing a microdose 
agonist flare-up IVF/ICSI cycle is equivalent between those receiving 450 IU 
and 600 IU of gonadotropins divided between of Menopur® and Bravelle®.

Summary answer: In a population of poor ovarian responders undergoing con-
trolled ovarian stimulation for IVF, administration of a daily dose of 600 IU of 
gonadotropins does not significantly increase the number of mature (metaphase 
II (MII)) oocytes retrieved compared to those receiving 450 IU.
What is known already: To our knowledge, no other prospective randomized 
trial has proved that, in poor ovarian responders, the use of very high doses of 
gonadotropins (600 IU) is more effective than lower doses (450 IU) in terms of 
mature oocytes, fertilization rates, number of embryos, and pregnancy rates. 
Furthermore, some authors have discussed about a potential detrimental effect 
of very high doses of gonadotropins on embryo quality.
Study design, size, duration: In a prospective randomized (by sequential 
 number) controlled non-blinded non-inferiority study in a university-affiliated 
private IVF clinic, 356 women were recruited from October 2009 to September 
2013. Sample size was calculated by started cycle with a tolerance margin of 
1,6 mature oocytes, with 90% power and alpha error of 0.025.
Participants/materials, setting, methods: Female <41 years at risk of poor 
ovarian response: <5 oocytes or <8 follicles or a cancellation in a previous IVF 
cycle with ≥300 IU gonadotropins/day, basal FSH > 10 IU/L or AMH <1 ng/ml 
or antral follicle count ≤8.
Main results and the role of chance: 176 patients were randomized into the 
450 IU group and 180 into the 600 IU group. The two groups were similar in 
terms of age, ovarian reserve, rate of cycle cancellation and duration and cause 
of infertility. There were no statistically significant differences in the number of 
MII oocytes (4.1 vs. 4.5; p = 0.17), implantation rate (29.8% vs. 30.4%; p = 1), 
biochemical pregnancy rate per cycle (20.5% vs. 22.9%; p = 0.68) or per transfer 
(36.1% vs. 38.1%; p = 0.88), and clinical pregnancy rate per cycle (16.4% vs. 
18.3%; p = 0.74) or per transfer (28.9% vs. 30.5%; p = 0.92) between the 450 IU 
and 600 IU groups respectively. In addition, there was no significant difference 
in the fertilization rate between the two groups (62.4% vs. 57.0%; p = 0.22).
Limitations, reason for caution: One issue in our study was that our inclu-
sion criteria for poor ovarian responders are different from the 2011 ESHRE 

of the prediction rule was assessed with C-statistics and compared to a model 
including AMH and one with age only. Added value of AMH was assessed with 
Net Reclassification Index and change in absolute predicted risk. Performance 
of these 3 models was compared in subgroups based on age and reproductive 
characteristics.
Main results and the role of chance: The final model included age, BMI, 
pack-years of smoking, and menstrual cycle status (regular, irregular, pregnant 
or taking oral contraceptives). This model had a C-statistic of 0.89, compared to 
0.88 of age only. Addition of AMH increased it to 0.91. In a subgroup of 25–43 
year olds with regular menstrual cycles, age only had a C-statistic of 0.79 and 
models without and with AMH of 0.79 and 0.87, respectively. In the entire 
cohort the risk to enter menopause within 10 years assigned by the model with 
AMH was on average 3% higher than that assigned by the model without AMH 
for women who did enter menopause. In the subgroup of young women with 
regular cycles this increase was 11%.
Limitations, reason for caution: The AMH Gen II assay (Beckman Coulter 
Ltd) was used which is currently the most reliable assay of AMH. Samples 
were determined by a single experienced laboratory technician and assay result 
precision was validated using linearity of dilution assessment, which supports 
homogenous specimen sampling.
Wider implications of the findings: This study has, with up to date statistical 
methods, justified AMH as an additive predictor of both TTM and the occur-
rence of menopause on top of female age and other reproductive and lifestyle 
factors. However, the added value differs per subgroup of women and is largest 
in women who are young when AMH is measured and who are still regularly 
cycling.
Study funding/competing interest(s): Funding by hospital/clinic(s), Univer-
sity Medical Center Utrecht.
Trial registration number: not applicable.

O-031 A prospective randomised controlled study (RCT) on role of 
dehydroepiandrosterone (DHEA) on improving the ovarian response  
in known poor responders in previous failed IVF-ICSI cycle

A. Jindal1, R. Singh1

1Bhopal Test Tube Baby Centre, Infertility, Bhopal, India

Study question: Does DHEA administration improve poor ovarian reserve in 
known poor responders in previous failed IVF cycles?
Summary answer: Yes DHEA improves ovarian response in known poor re-
sponders.
What is known already: Ovarian ageing is one of the major determinants of 
outcome following in-vitro fertilization (IVF-ICSI).

Patients with reduced ovarian reserve often respond poorly to controlled 
ovarian stimulation resulting in retrieval of fewer oocytes, producing poorer 
quality embryos and reduced implantation rates and pregnancy rates. Andro-
gens may, however, influence ovarian follicular growth not only by acting as 
metabolic precursors for steroid production, but also by serving as ligands for 
androgen receptors 11 or by other, non-classical mechanisms. During ovula-
tion induction with exogenous gonadotropins, DHEA is the prehormone for up 
to 48% of follicular fluid testosterone, which is, in turn, the prehormone for 
estradiol. There is evidence that androgens act, together with FSH, to stimulate 
follicular differentiation. Androgens are also known DHEA may enhance the 
follicular environment through: augmentation of the growth promoting and 
survival enhancing effect of IGF-I; LH-stimulated follicular androgen and 
oestrogen production; and the augmentation of granulosa cell FSH-receptor 
(FSH-r) expression and associated increase in the number of growing preantral 
and small antral follicles. DHEA could potentially improve oocyte quality via 
the GH axis through the promotion of DNA repair in oocytes. An effect of 
DHEA on mitochondrial activity in both follicular cells and oocytes is also 
possible since androgens have been shown to beneficially affect mitochondrial 
function.
Study design, size, duration: This study involved 406 infertile patients above 
32 years old, who were treated at our hospital between 2006 to 2013. The diag-
nosis was considered confirmed if patients either qualified for a sub-diagnosis 
of premature ovarian aging (POA) or diminished ovarian reserve (DOR). POA 
was, in turn, defined as baseline follicle stimulating hormone (b-FSH), on cycle 
2/3 of cycle as <12 mIU/ml, concern for their impending loss of ovarian func-
tion, these women were treated with IVF-ICSI as soon as possible and all failed 
cycles on ground of poor ovarian response were included in this study.
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of mosaic embryos assessed. Mosaicism detection limits were also determined 
for both chromosome gains and losses. Clinical application of the NGS-based 
24-chromosome aneuploidy screening protocol revealed 76 (39.6%) euploid 
blastocysts. Following transfer of 50 embryos, 34 women had positive hCG 
levels: 30 pregnancies continued, confirmed by at least one fetal sac and heart 
beat (63.8% clinical pregnancy rate/ET), 3 were biochemical and 1 miscarried. 
A total of 32 embryos implanted and led to the presence of a fetal sac (64.0% 
implantation rate).
Limitations, reason for caution: The NGS method developed provides high-
throughput with parallel analysis of multiple embryos and high resolution data 
for chromosomal analysis, with the potential to dramatically reduce the costs of 
PGS and enhance precision of testing. However, before recommending wide-
spread application, a randomized clinical trial confirming its clinical efficacy, 
is advisable.
Wider implications of the findings: This is the first study reporting extensive 
preclinical validation and accuracy assessment of NGS-based comprehensive 
aneuploidy screening. The feasibility of applying NGS in a clinical setting was 
also confirmed. NGS technique has the advantage of screening, at reduced costs 
and enhanced precision, not only for aneuploidies. It may also allow for simul-
taneous evaluation of single-gene disorders, translocations and abnormalities of 
the mitochondrial genome, from the same biopsy without the need for multiple 
unique technological platforms, with the potential to revolutionize preimplanta-
tion diagnosis.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), BlueGnome Ltd.
Trial registration number: None.

O-034 Trophectoderm biopsy for aneuploidy screening using different 
platforms and conflicting test results

N. Esfandiari1, Y. Bentov1, R.F. Casper1

1University of Toronto TCART, OB-GYN, Toronto, Canada

Study question: New technologies are now available using several different 
platforms to determine embryo chromosomal number (PGS) to facilitate single 
normal embryo transfer. However it is unclear how much discrepancy may 
occur in the test results. The objective of this study was to validate three differ-
ent PGS techniques offered by commercial laboratories.
Summary answer: the conflicting results obtained from pieces of the same 
blastocyst, both within tests and between tests in the present study reveal a 
concern about the accuracy and reliability of TE testing for PGS.
What is known already: It is known for years that embryo morphology cannot 
predict aneuploidy and that aneuploidy rate increases with maternal age. The 
TE biopsy, in contrast to cellular stage blastomere biopsy or polar body biopsy, 
provides more genetic material for testing, and therefore may be more accurate. 
In addition, TE biopsy does not seem to negatively affect embryo implantation 
potential.
Study design, size, duration: The study was designed to validate the PGS results 
on TE biopsies using three different PGS techniques [array CGH (Center A),  
SNP microarray (Center B), and qPCR (Center C)] offered by three commercial 
laboratories.
Participants/materials, setting, methods: Ten couples donated 27 vitrified 
blastocysts that had been identified as aneuploid by one of 3 testing Centers. 
The thawed blastocysts were cut into 3 pieces, one sample was sent back to 
original testing lab and another two to validating lab. Neither centre knew which 
pieces were from which embryo.
Main results and the role of chance: Results of CGH, SNP and qPCR were 
compared. All samples provided clear signals. Results from Center A and B re-
vealed that in only 2 out of 10 embryos, all pieces provided the same results and 
3 embryos that were initially reported abnormal by Centre “A” were reported 
normal by Center “B”. One also tested normal on the repeat CGH. The PGS 
results of pieces of the same embryo were in agreement in 29% of the paired 
samples by CGH and in 63% by SNP. When comparing Center B and C, only 
3 out of 16 embryos, provided same results for both pieces. Eleven out of 24 
abnormal embryos were retested as normal (6 out of 13 by Centre B and 8 /14 
by Centre C).
Limitations, reason for caution: The possible explanations for the discrepancy 
between results of pieces of the same embryo in each center or between centers 
could be related to methodological failure or mosaicism in the trophectoderm. 
There is an immediate need for a large properly designed study to provide  

consensus Bologna Criteria because the study was started in 2009. Our results 
include the cancelled cycles as the analysis was done by an intention to treat 
per started cycle.
Wider implications of the findings: Poor ovarian responders have reduced 
success rates in IVF. Increasing gonadotropins dosage above 450 IU does not 
seem to significantly increase the number of oocytes nor pregnancy rates in 
this population. In agreement with previously published data, this study seems 
to indicate a lower embryo quality in cycles with high dosage stimulation, and 
therefore a dose higher than 450 IU should not be used even in poor responders.
Study funding/competing interest(s): Funding by hospital/clinic(s), The study 
was funded by OVO Fertility clinic. Gonadotropins were partially provided by 
Ferring®. We declare no financial conflict of interest with any commercial 
 entity.
Trial registration number: The registration number is NCT00971152 on clini-
caltrials.gov.

SELECTED ORAL COMMUNICATION SESSION

SESSION 07: DEVELOPMENTS IN GENETIC ANALYSIS

Monday 30 June 2014 10:00 - 11:30

O-033 Development, validation and clinical application of a next-
generation sequencing (ngs)-based protocol for 24-chromosome 
aneuploidy screening of embryos

F. Fiorentino1, A. Biricik1, S. Bono1, L. Spizzichino1, E. Cotroneo1,  
G. Cottone1, F. Kokocinski2, C.E. Michel2, M.G. Minasi3, E. Greco3

1GENOMA – Molecular Genetics Laboratory, Preimplantation Genetic Diag-
nosis, Rome, Italy
2BlueGnome Ltd, Cambridge, United Kingdom
3European Hospital, Reproductive Medicine, Rome, Italy

Study question: Can next generation sequencing (NGS) techniques be reli-
ably used for comprehensive aneuploidy screening of human embryos pro-
duced from patients undergoing in-vitro fertilization (IVF) treatments, with 
the purpose of identifying and selecting for transfer chromosomally normal 
embryos?
Summary answer: Evidence of accuracy demonstrates that NGS represents a 
reliable high-throughput methodology for 24-chromosome aneuploidy screen-
ing, capable of detecting whole chromosome aneuploidies and segmental 
changes. The protocol was clinically applied in preimplantation genetic screen-
ing (PGS) cycles, allowing identification and transfer of euploid embryos re-
sulting in healthy pregnancies.
What is known already: The rapid development of NGS technologies has gen-
erated an increasing interest in determining whether NGS could be reliably ap-
plied for PGS purposes and if the technique may offer any improvements for the 
detection of chromosomal aneuploidy in preimplantation embryos compared 
to current comprehensive aneuploidy screening technologies. NGS may ulti-
mately provide a number of advantages, including reduced costs and enhanced 
precision as well as parallel and customizable analysis of multiple embryos in 
a single sequencing run.
Study design, size, duration: The NGS method was validated using 18 karyo-
typically defined chromosomally abnormal single cells. Additionally, 244 
embryos previously analyzed by array-comparative genomic hybridization 
(aCGH), were reanalyzed in a blinded fashion. Subsequent clinical applica-
tion involved a parallel evaluation of 192 blastocysts from 55 consecutive PGS 
cycles with both NGS and aCGH techniques.
Participants/materials, setting, methods: Fifty-five patients undergoing PGS 
were enrolled in the study; 45 (mean age 39.8 ± 1.8 years) were with indication 
of advanced maternal age and 10 (mean age 35.5 ± 1.3 years) with repeated im-
plantation failure. The method involved whole-genome amplification followed 
by NGS on either HiSeq2000 and MiSeq sequencers. Bioinformatics analysis 
was accomplished with BlueFuse software.
Main results and the role of chance: The NGS methodology was robust, with 
454/454 (100%) samples yielding results. Aneuploidy diagnoses were concor-
dant with those obtained using the well-established aCGH technique in all cases 
(100%). NGS was also able to detect chromosomal mosaicism in 54/54 (100%) 
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O-036 A direct comparison of next generation sequencing (NGS) and 
array-CGH for PGD for structural chromosomal abnormalities

T. Gordon1, L. Xanthopoulou1, C. Lynch2, H. Forbes2, F. Kokocinski3,  
C. Michel3

1Genesis Genetics London, Genesis Genetics, London, United Kingdom
2Genesis Genetics Europe, Genesis Genetics, Nottingham, United Kingdom
3Illumina, Illumina, Cambridge, United Kingdom

Study question: Can NGS be used for preimplantation genetic diagnosis 
(PGD) for structural abnormalities? Are there any advantages in using NGS 
over array-CGH?
Summary answer: Next generation sequencing can be used for PGD for struc-
tural abnormalities and offers a small increase in the accuracy and precision of 
the diagnosis compared to array-CGH.
What is known already: Carriers of structural chromosomal abnormalities are 
at a high risk of meiotic malsegregation leading to the production of unbal-
anced gametes and embryos. Carriers are phenotypically normal but experience 
infertility, recurrent miscarriages or unbalanced offspring. PGD involves the 
biopsy and testing of embryonic material from IVF generated embryos in order 
to select balanced/normal embryos for transfer. PGD for structural chromo-
somal abnormalities is routinely performed using array-CGH. NGS is a novel 
approach to PGD for structural aberrations.
Study design, size, duration: Overall 191 embryos from carriers of structural 
abnormalities (27 reciprocal translocations, 2 Robertsonian translocations and 
2 intrachromosomal inversions) were tested using NGS. Sequencing was per-
formed using the Illumina workflow on a HiSeq 2500.
Participants/materials, setting, methods: A total of 200 blastomeres were 
biopsied from 191 day 3 embryos. PGD was performed using 24 sure + array-
CGH from January 2011 to September 2013. Balanced/normal embryos were 
selected for transfer. Whole genome amplified material from these blastomeres 
was used to validate the use of NGS for PGD for structural abnormalities.
Main results and the role of chance: The results obtained from the NGS 
analysis were concordant to the array-CGH results. In 2 cases where one of 
the translocated segments was very small, in the array-CGH analysis only one 
of the derivative chromosomes was seen, but NGS results were more accurate 
since both derivative imbalances were observed. Aberration breakpoints were 
mapped in finer detail by NGS, with a great dynamic range, therefore providing 
more precision in the diagnosis.
Limitations, reason for caution: This study compared array-CGH which is 
a well-established method for testing structural abnormalities with NGS. The 
results between the two different methods were concordant.
Wider implications of the findings: NGS can provide an alternative method for 
PGD, for embryo testing for structural chromosomal abnormalities.  Embryonic 
samples are not compared to a reference sample, rather each chromosome is 
compared to the rest of the chromosomes within that sample, allowing small 
gains in precision and accuracy.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Illumina.
Trial registration number: N/A.

O-037 Use of single nucleotide polymorphism (SNP) arrays and 
karyomapping in a clinical setting for preimplantation genetic diagnosis 
(PGD) of single gene disorders

R. Prates1, M. Konstantinidis1, S.K.A. Natesan2, N. Goodall1, P. Colls1, J. 
Fischer1, A.H. Handyside2, S. Munne1

1Reprogenetics LLC, Livingston, New Jersey, U.S.A.
2Illumina, Fulbourn, Cambridge, United Kingdom

Study question: Could a new universally applicable method be used in a clini-
cal setting to perform PGD of single gene disorders (SGD) and how does this 
method compare to the gold-standard polymerase chain reaction (PCR) method 
in clinical practise?
Summary answer: Results and diagnosis obtained from clinical application 
of a new method for performing PGD of SGD (karyomapping) were 100% 
concordant with diagnosis made after application of conventional PGD test 
methods on the same set of biopsied samples.
What is known already: PGD for single gene disorders is currently performed 
using PCR methodologies to target specific genes and involves the development 
and validation of patient-specific tests; a procedure that often requires several 

insight into validation of each of the commercial platforms to ensure that abnor-
mal embryos are accurately identified.
Wider implications of the findings: The TE biopsy, in contrast to cellular 
stage blastomere biopsy, provides more genetic material and should be more 
accurate. However, the conflicting results obtained from pieces of the same 
blastocyst, both within tests and between tests in the present study, raise con-
cern about the accuracy and reliability of TE testing.
Study funding/competing interest(s): Funding by hospital/clinic(s), Toronto 
Center for Advanced Reproductive Technology.
Trial registration number: N/A.

O-035 RCT study in advanced maternal age patients using array-CGH: 
interim analysis

C. Rubio1, J. Bellver2, G. Castillón3, A. Guillem4, C. Vidal2, J. Giles2,  
J. Remohi2, A. Pellicer2, C. Simon5

1IVIOMICS Fundación Instituto Valenciano de Infertilidad (FIVI)/INCLIVA, 
Molecular Cytogenetics, Valencia, Spain
2Instituto Universitario IVI, Reproductive Medicine, Valencia, Spain
3Instituto Universitario IVI, Reproductive Medicine, Barcelona, Spain
4Instituto Universitario IVI, Reproductive Medicine, Madrid, Spain
5Instituto Universitario IVI Fundación Instituto Valenciano de Infertilidad 
(FIVI)/INCLIVA School of Medicine Stanford University, Department of Ob-
stetrics and Gynecology, California, U.S.A.

Study question: Is comprehensive chromosome screening (CCS) by array CGH 
of clinical value in women of advanced maternal age between 38–41 years?
Summary answer: Significantly higher ongoing implantation and pregnancy 
rates per transfer were observed in the group of CCS compared to the group of 
blastocyst transfer without aneuploidy screening. Ongoing pregnancy rates per 
cycle did not reach statistical significance, although this was just the Interim 
analysis.
What is known already: Aneuploidy in human embryos increases with ad-
vanced maternal age. CCS has been applied for the selection of euploid em-
bryos aiming to improve clinical outcome. However, the clinical benefit of this 
approach in cleavage stage embryos was controversial when aneuploidy screen-
ing was performed by FISH for a limited number of chromosomes.
Study design, size, duration: RCT Interim analysis performed from June 2012 
to October 2013. Patient allocation through computer-generated randomization 
into two groups: conventional blastocyst transfer or CCS cycle. Sample size for 
the endpoint of ongoing pregnancy rates per cycle and delivery rates was 120 
patients per arm with ovum pick-up (α 5%, β 20%).
Participants/materials, setting, methods: Inclusion criteria were women be-
tween 38–41 years, <3 implantation failures, <3 previous miscarriages, and ≥5 
MII oocytes retrieved. In the CCS group, cleavage stage embryo biopsy and 
array CGH were carried out. Main outcomes were ongoing pregnancy rates per 
transfer, per cycle and implantation rates (>12 weeks of pregnancy).
Main results and the role of chance: In the CCS group, 68 cycles were com-
pleted with 41 transfers and 25 ongoing pregnancies (61.0% ongoing preg-
nancy rate per transfer and 36.8% per cycle). In the group of blastocyst transfer 
alone, 80 cycles were completed with 77 transfers and 21 ongoing pregnancies 
(27.3% ongoing pregnancy rate per transfer and 26.2% per cycle). Ongoing 
implantation rates were 57.4% and 18.6% with versus without CCS. Two-sided 
Fisher’s exact test showed significant differences for ongoing pregnancy rates 
per transfer (p = 0.0006; OR 0.2400; CI [0.2400–0.5360]) and for ongoing im-
plantation rates (p<0.0001; OR 0.1692; CI [0.08509–03365]). The percentage 
of abnormal embryos in the CCS group was 81.0%. In the blastocyst transfer 
group, miscarriage rate was 41.7%, whereas no miscarriage was observed in 
the CCS group.
Limitations, reason for caution: This is an Interim analysis and the study 
needs to be completed to drawn stronger evidence. This is not a blinded study. 
The results are valid for this specific population.
Wider implications of the findings: Embryo aneuploidy testing could be con-
sidered as a valuable clinical tool to assess embryo viability in advanced ma-
ternal age patients since clinical outcomes and time to pregnancy is improved 
by CCS.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fund-
ing by commercial/corporate company(ies), BlueGnome (Illumina), IVI,  
IVIOMICS.
Trial registration number: ClinicalTrials.gov NCT01571076
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 Torrent PGM for aneuploidy analysis was optimized and then applied to the 
biopsy specimens. The first 59 samples were analyzed in a blinded fashion, al-
lowing evaluation of NGS accuracy.
Participants/materials, setting, methods: The samples came from either blas-
tomere, trophectoderm biopsy or cell lines and were previously diagnosed using 
aCGH or G-banding. The first 43 samples were analyzed in one PGD lab, and 
the remaining 35 samples were tested in another PGD Lab. Multiple samples 
were bar-coded and tested simultaneously, ranging from 16–32.
Main results and the role of chance: Not counting a polyploid embryo de-
tected by NGS (not detectable by aCGH), there was a 76/77 (98.73%) concor-
dance between aCGH or G-banding results and those obtained using NGS. A 
single sample had a false negative result. Of the 78 samples, 21/21 (100%) 
euploid samples were confirmed, 55/56 (98.21%) aneuploid samples were 
entirely concordant, and 3/3 (100%) chaotic profiles (degraded DNA) were 
confirmed.
Limitations, reason for caution: Seven abnormal embryos identified using 
aCGH showed some discordance with NGS. However, the discrepancies were 
confined to embryos with multiple aneuploidies. Such embryos typically dis-
play mosaicsm explaining the karyotypic divergence. The single false negative 
result was obtained after using multiple displacement amplification. Sureplex 
amplification was not associated with any errors.
Wider implications of the findings: NGS was shown to be highly accurate. 
Unlike aCGH, polyploidy could be detected as well as aneuploidy. The NGS 
method developed is rapid, cost-effective, scalable and has the ability to reveal 
additional aspects of embryo genetics. These results suggest that NGS offers 
significant advantages over current methods of embryo testing.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Reprogenetics.
Trial registration number: None.

INVITED SESSION

SESSION 08: FERTILITY PRESERVATION AND THE ROLE OF SURGERY

Monday 30 June 2014 11:45 - 12:45

O-039 Uterine transplantation

M. Brännström1

1Sahlgrenska University Hospital, Kvinnokliniken - Department of Obstetrics 
& Gynecology, Göteborg, Sweden

One of last frontiers to conquer in treatment of female infertility is absolute 
uterine infertility (AUFI). It is estimated that around 1:500 of women of re-
productive age suffer from AUFI, with gestational surrogacy and biological 
adoption being the only means to acquire motherhood today. The patients with 
AUFI are those that lack a uterus from birth (MRKH-syndrome) or through 
hysterectomy (cervical cancer, myoma, peripartum emergency hysterectomy) 
in addition to those that have a non-functional uterus (Ashermans’s syndrome, 
myoma, uterine malformation). Uterine transplantation (UTx) may become a 
treatment options for these women.

Our research group initiated animal-based research on UTx in 1999 after 
the concept of UTx, was introduced to us by a young patient with cervical 
cancer that would undergo a radical hysterectomy. Extensive research has been 
conducted in rodents, pig, sheep and non-human primates. We then recently 
performed the first clinical trial of human UTx, receiving the uterus from live 
donors. This trial comes after two single cases (Saudi Arabia, 2000; Turkey, 
2011), that were not preceded by any internal research or extensive animal-
based training.

In 2013 our team completed the surgeries of a series of totally 9 human 
UTx, with live uterus donors (ClinicalTrials.gov NCT01844362). Most recipi-
ents were MRKH patients and a majority of the donors were mothers to the 
recipient. All patients had undergone IVF treatments before UTx and embryos 
had been cryopreserved. Altogether 10 surgeons (4 gyne-oncology surgeons, 3 
gynecologists, 3 transplant surgeons) took part in the human UTx surgery in 
two adjacent ORs. The surgery of the recipients involved isolation of the uterus 
with long vascular pedicles of the uterine arteries/veins and parts of the internal 
iliac arteries/veins. This pårocedure laste 10–12 h. After procurement from the 

months to complete. A method that offers universal applicability through utili-
sation of the same validated protocol across a wide range of single gene disor-
ders is highly desired and would be beneficial to the patients and practitioners 
of preimplantation genetics.
Study design, size, duration: Eighty-five blastocysts derived from 17 couples 
were clinically assessed for PGD of SGD using conventional test methods and 
karyomapping analysis. Fourteen different disorders were tested in total. Ten of 
the couples also opted to have comprehensive chromosome screening (CCS) of 
their embryos in parallel to the single gene test.
Participants/materials, setting, methods: Multiple displacement amplifica-
tion was used to amplify all biopsied samples. Aliquots from each amplified 
sample were used to perform in parallel the clinically validated PCR protocol 
for each disorder, karyomapping analysis and CCS through array comparative 
genomic hybridisation (aCGH) - when indicated.
Main results and the role of chance: Fourteen cases were initially carried out 
using both, the conventional PGD test and karyomapping to validate the second 
for clinical application. Karyomapping analysis agreed with the conventional 
PGD test diagnosis in all 66 embryos that amplified successfully (100% con-
cordance). Subsequently, 3 clinical cases (14 embryos), were performed with 
karyomapping analysis alone coupled with direct mutation detection via PCR. 
For these 3 cases, time of test preparation was estimated to be 1/3 of the time 
usually needed for test development when using conventional methods. Fur-
thermore, karyomapping readily identified all monosomies detected by aCGH 
after assessment of 60 embryos, while it only detected 2/21 trisomies detected 
by aCGH indicating these to be of meiotic (maternal) origin. Two haploid and 
one triploid embryo were also identified.
Limitations, reason for caution: Approximately 10% of the genome is not 
covered adequately by the SNP array used for the karyomapping test. Kary-
omapping therefore is expected to be applicable to the great majority of single 
gene disorders but a small percentage of disorders will still need to be processed 
using conventional test methods.
Wider implications of the findings: Karyomapping uses polymorphic loci lo-
cated across the entire human genome, to perform PGD for SGD. This study 
proved the accuracy and efficiency of the method by assessing it under real 
clinical conditions. The method uses a universal protocol for each single gene 
disorder and therefore, reduces significantly the time that patients have to wait 
to start their in vitro fertilisation cycle. Moreover, karyomapping is found to 
provide additional data of clinical and biological importance.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Part of the study was funded by Illumina, Inc.
Trial registration number: N/A.

O-038 Comparison of next generation sequencing (NGS) and aCGH for 
PGS

A. Kung1, D. Wells2, S. Munne3, K. Kaur4, J. Taylor4, E. Fragouli2, P. Colls3,  
L. Ribustello3

1Reprogenetics, Clinical, Portland, U.S.A.
2Reprogenetics UK, Clinical, Oxford, United Kingdom
3Reprogenetics, Clinical, Livingston, U.S.A.
4Welcome Trust Centre for Human Genetics University of Oxford, Clinical, 
Oxford, United Kingdom

Study question: Can a massively parallel genome sequencing method accu-
rately assess embryos previously analyzed using aCGH.
Summary answer: NGS using the Ion Torrent PGM successfully detects an-
euploidy in cells biopsied from human embryos, providing results equivalent to 
those obtained using the most widely used preimplantation genetic screening 
(PGS) method. The possibility of increased throughput, reduced costs and addi-
tional genetic information promised by NGS may revolutionize preimplantation 
embryo testing.
What is known already: Aneuploidy has a dramatic negative effect on re-
productive outcome and represents one of the principal causes of implanta-
tion failure and miscarriage. PGS using a combination of blastocyst biopsy 
and comprehensive chromosome screening (CCS) has been shown in several 
randomized clinical trials to improve pregnancy outcome. Currently, the most 
widely used technique for CCS is aCGH, but NGS could become a superior 
alternative, detecting polyploidy, mtDNA and other aspects of genetics.
Study design, size, duration: 78 embryos, previously analyzed using aCGH, 
were donated for research and re-biopsied. A protocol for NGS using Ion 



i18

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014 

mated to CD fed female mice. Female offspring were maintained on a CD, 
super-ovulated, mated and the resultant zygotes were cultured to the blasto-
cyst stage. Ovaries and cumulus cells from offspring were collected for gene 
expression analysis. Offspring measures that were assessed included embryo 
morphology, cell number, apoptosis; and ovarian and cumulus cell expression 
of selected genes that maintain endoplasmic reticulum (ER), metabolic, inflam-
matory and epigenetic homeostasis.

Our results showed that sperm from HFD fed males had reduced motil-
ity (P < 0.01) and increased levels of intracellular reactive oxygen species 
(P < 0.001) compared to sperm from CD fed males. Our results also showed 
that female offspring sired by HFD fed fathers produced embryos with delayed 
pre-implantation development (P < 0.05) and impaired quality, displayed in-
creases in ovarian expression of Glut1, Glut3 and Glut4 (P < 0.05), and an 
increase in cumulus cell expression of Glut4 compared to offspring sired by 
CD fathers (P ≤ 0.05).

This study demonstrates that paternal obesity is associated with subfertil-
ity in female offspring despite the offspring being fed a CD and this paternal 
transmission of subfertility may relate to the observed ovarian and cumulus cell 
molecular alterations.

INVITED SESSION

SESSION 10: DATA REPORTING SESSION

Monday 30 June 2014 11:45 - 12:15

O-042 Data from the ESHRE PGD Consortium

J. Traeger-Synodinos1, E.C. Coonen2, M. De Rycke3, C. Moutou4,  
S. SenGupta5, V. Goossens6

1University of Athens St. Sophia’s Children’s Hospital, Department of Medical 
Genetics, Athens, Greece
2Maastricht University Medical Center, Department of Clinical Genetics, 
Department of Obstetrics & Gynaecology, Maastricht, The Netherlands
3UZ Brussel, Centre for Medical Genetics, Brussels, Belgium
4Universitaires de Strasbourg Hôpitaux Universitaires de Strasbourg, Service 
de la Biologie de la Reproduction CMCO, Schiltigheim, France
5University College London, UCL Centre for PG & D Institute for Women’s 
Health, London, United Kingdom
6ESHRE, PGD Consortium, Grimbergen, Belgium

Introduction: The ESHRE PGD Consortium was set up in 1997 and from that 
time has been collecting data on PGD and PGS. In addition, the PGD Con-
sortium has created different Working Groups (WGs) over the years to look at 
important aspects of PGD. Current WGs include the development of an on-line 
database for the annual data collections, retrospective data mining, a survey of 
new technologies introduced into PGD practice, evaluation of the clinical util-
ity of PGD for HLA compatibility testing, evaluation of collaborative working 
practices between IVF and genetic teams and finally interactive webinars for 
PGD consortium members.
Methods: The latest data collection (XV) was for cycles performed during 
2012, with babies born by October 2013. As all recent data collections, it was 
based on a Filemaker Pro database submitted via email by each centre. The data 
includes all aspects of PGD/PGS cycles and data curators include the ESHRE 
Scientific Officer along with volunteers from the PGD Consortium Steering 
Committee and other experts in PGD. Currently there are 125 registered cen-
tres worldwide, including from Europe, Argentina, Australia, Brazil, Canada, 
Egypt, India, Israel, Japan, Korea, Pakistan, Russia, Singapore, South Africa, 
Taiwan, Thailand, United Arab Emirates and the USA.
Results: The Consortium has analyzed 15 sets of data including overall 58485 
cycles. The indications include inherited chromosomal abnormalities (9182 cy-
cles), monogenic disorders (13044 cycles), sexing for X-linked diseases (1668 
cycles) or for social reasons (860 cycles), and aneuploidy screening for infer-
tility (PGS) (33731 cycles). In addition 11913 clinical pregnancies and 9106 
deliveries have been analysed in detail. Evaluating the data over the 15 years 
various trends are noted. The methods used for biopsy have changed, with lately 
a small, but gradual increase in the number of cycles with polar body or blas-
tocyst biopsy (data set XV shows 15.1% polar body, 78.3% cleavage and 6.0% 

donor the uterus was flushed with cold Custodiol and kept at cold ischemia until 
the recipient was fully prepared in an adjoining OR. Through a sub-umbilical 
midline incision, the external iliac artery and vein were mobilized bilaterally. 
The vaginal vault was separated from the bladder and ureters. The uterus was 
then brought into the pelvis of the recipient. Bilateral end-to-side anastomosis 
was accomplished between the vessels of the graft and the external iliacs. After 
blood flow had been re-established, the vaginal rim of the grafted uterus was 
sutured to the vaginal vault. The graft was fixed bilaterally to the round, car-
dinal and sacrouterine ligaments and an extensive leaf of bladder peritoneum 
of the graft was sutured on top of the bladder for extra structural support. The 
recipient surgeries lasted 5–6 h. The recipients received two ATG treatments iv 
and was then put on standard triple immunosuppression with tacrolimus, pred-
nisolone and mycophenolate. After 6 months the patients are only on low dose 
tacrolimus. One uterus donor has a major complication, with a uretero-vaginal 
fistula diagnosed 10 days after surgery. This was repaired by ureteric reimplan-
tation 3 months after uterus donation. Two of the 9 transplanted uteri have been 
removed during the initial 12 months. In one case, bilateral thrombosis of the 
uterine vessels occurred 3 days after transplantation and in another case persis-
tant, and antibiotics resistant, intrauterine infection necessitated hysterectomy 
3.5 months after transplantation. Seven of 9 transplanted patients have regular 
menstruations and ET have now started in some of these.

In conclusion, we have shown the feasibility of human UTx from live do-
nors with a low dose immunosuppression protocol. Pregnancy results from this 
cohort is expected in late 2014 and 2015.

O-040 Ovarian transplantation

M.M. Dolmans1

1Université Catholique de Louvain, Gynecology Unit, Brussels, Belgium

Different cryopreservation options for fertility preservation in cancer patients 
include embryo cryopreservation, oocyte cryopreservation and ovarian tissue 
cryopreservation.

Cryopreservation of ovarian tissue is the only option available for prepuber-
tal girls, and for woman who cannot delay the start of chemotherapy.

More than 60 cases of orthotopic reimplantation of frozen-thawed ovarian 
tissue have been reported to date and 30 live births have been published, yielding 
a pregnancy rate of more than 22%. After orthotopic reimplantation of cryopre-
served tissue, restoration of ovarian function, proved by follicular development 
and estradiol secretion, occurred in all cases but two (absence of follicles in the 
frozen-thawed tissue). A time interval of 3.5 to 5 months was observed before 
estradiol secretion. In the literature, pregnancies were naturally obtained in 50% 
of cases. Graft activity was found to persist for 2.5 to 4 years, and transplantation 
can be performed twice or more if still frozen tissue left. In non-pregnant patients, 
IVF was performed, but the quality of oocytes and embryos was not optimal.

Prognostic factors (age, previous chemotherapy) are therefore discussed.
In conclusion, fertility preservation by ovarian tissue cryopreservation is 

now a real possibility for patients whose gonadal function is threatened by ra-
diotherapy or chemotherapy.

INVITED SESSION

SESSION 09: FERTILITY SOCIETY OF AUSTRALIA EXCHANGE LECTURE

Monday 30 June 2014 11:45 - 12:15

O-041 Paternal obesity impairs the reproductive health and ovarian 
molecular profile of their female offspring

H. Shehadeh1, T. Fullston1, L. Sandeman1, W. Kang1, M. Lane1

1University of Adelaide, School of Paediatrics and Reproductive Health, 
Adelaide, Australia

Recent evidence has demonstrated paternal transmission of adiposity and im-
paired reproductive health to their female offspring. However, the impact on 
embryo development, embryo quality and the ovarian molecular profile in these 
female offspring remain unknown.

This study fed founder male mice either a control diet (CD) or a high-fat 
diet (HFD) for 12 weeks, which induced obesity but not diabetes, and were 
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Many things have changed since John Rock and Miriam Menkin were 
the first to successfully fertilize a human egg in vitro in 1944. Initially 
 developments were slow as it took nearly 35 years for this initial success to 
translate into the birth of the first IVF-child. In the next 35 years, up until 
today, Medically Assisted Reproduction has undergone rapid development. 
We can now freeze gametes and embryos indefinitely, analyze every single 
base pair of a single human embryo, track every second of preimplanta-
tion embryo development, all within modern day clean room facilities. So 
where will the next 35 years bring us? Stem cell based therapies for male and 
female infertility, reproduction without gametes, individualized custom in 
vitro cultures, and presumably much more. Or are we bringing reproduction 
again where it belongs, at home in bed? This out of the box lecture will shed 
light on future developments in human reproduction, how to bring them to 
your clinic and, most importantly, how to determine whether they are truly 
of benefit to your patient.

INVITED SESSION

SESSION 12: WHEN THE FALLOPIAN TUBE FAILS

Monday 30 June 2014 14:00 - 15:00

O-045 Why chlamydia and smoking are bad for your Fallopian  
tubes - lifestyle factors and other aetiologies contributing to the risk of 
ectopic pregnancy

A.W. Horne1

1University of Edinburgh, MRC Centre for Reproductive Health, Edinburgh, 
United Kingdom

An ectopic pregnancy is a pregnancy that occurs outside of the normal uterine 
cavity, and over 98% implant in the Fallopian tube. Tubal ectopic pregnancy 
remains the most common cause of maternal mortality in the first trimester of 
pregnancy and is a significant cause of maternal morbidity. The epidemiological 
risk factors for tubal ectopic pregnancy are well established and include: tubal 
damage as a result of surgery or infection (particularly Chlamydia trachoma-
tis), and smoking. The aetiology of tubal ectopic pregnancy is less certain but 
current evidence supports the hypothesis that it is caused by a combination of 
retention of the embryo within the Fallopian tube due to impaired embryo-tubal 
transport and alterations in the tubal environment allowing early implantation to 
occur. This lecture aims to appraise the data to date explaining the link between 
the above risk factors and tubal ectopic pregnancy, focusing on the functional 
consequences of infection and smoking on Fallopian tube physiology. A greater 
understanding of the aetiology of tubal ectopic pregnancy is critical for the de-
velopment of improved preventative measures, the advancement of diagnostic 
screening methods and the development of novel treatments.
References:
Shaw JL, Dey SK, Critchley HO, Horne AW. Current knowledge of the aetiology of human 

tubal ectopic pregnancy. Hum Reprod Update. 2010 16(4):432–44.
Shaw JL, Horne AW. The paracrinology of tubal ectopic pregnancy. Mol Cell Endocrinol. 

2012 358(2):216–22.

O-046 Translating molecular diagnostics and therapeutics for ectopic 
pregnancy from the bench top to the clinic

S. Tong1

1Translational Obstetrics Group at The University of Melbourne, Department 
of Obstetrics and Gynaecology at Mercy Hospital for Women, Heidelberg, 
Victoria, Australia

Ectopic pregnancies complicate 1–2% of all pregnancies and remains a leading 
cause of maternal mortality in the first trimester. Our team has been exploring 
new diagnostic and therapeutic approaches to improve clinical management of 
this life-threatening condition.

The current protocol for medical management gauges treatment response 
by noting whether serum human chorionic gonadotrophin (hCG) levels falls 
≥15% between days 4 and 7 after treatment. The drawback of this protocol is 
that patients have to wait 7 days before receiving the first indication whether 
there is a response to methotrexate. We have undertaken two studies in separate 
populations showing an early decline in hCG levels between days 0 (day of 

blastocyst biopsy). The methodologies used for the diagnosis are also evolving, 
with data set XV showing around 1910/6782 (28%) cases using array-CGH. 
Between 2006 and 2011, the number of PGS cycles dropped from 66% of total 
cases to 51%, but the data from 2012 indicates a slight increase again (55.8% 
of total cases in 2012). Besides data collection other WGs have been active. 
The WG developing the on-line database is progressing with the aim to go live 
for next data collection (XVI). The WG to monitor new technologies in PGD 
distributed a questionnaire to all Consortium member centres in the autumn of 
2013. The analysis of replies (from about 50 responding PGD centres) indi-
cates interesting trends (in preparation). For the WG to evaluate outcomes and 
clinical utility of HLA-PGD a database is currently being developed for retro-
spective and prospective collection of data. The WG which aims to look at col-
laborative working practices between genetics and IVF teams when delivering 
a PGD service has a planned launch in the Spring of 2014, as does the first of 
the interactive webinars. Finally, in collaboration with the SIG in Reproductive 
Genetics, some introductory talks on PGD were recorded in the autumn of 2013 
and will soon be available for viewing through the ESHRE website.
Discussion: The ESHRE PGD Consortium continues its activities as an impor-
tant forum for PGD practitioners to share data and exchange experiences. The 
information extracted from the data collections helps to monitors quality issues 
in PGD and survey the introduction and effectiveness of new PGD technologies 
and methods. The WG activities of the Consortium are focused towards sup-
porting PGD centres to continue their provision of high quality PGD services. 
The SC acknowledges the contribution of all active PGD centres to the aims of 
the Consortium.

INVITED SESSION

SESSION 11: PARAMEDICAL INVITED SESSION - LABORATORY

Monday 30 June 2014 11:45 - 12:45

O-043 Isolation and culture of human preantral follicles for fertility 
preservation

S.G. Kristensen1, S. Jabeen Shah Dar1, C. Yding Andersen1

1Copenhagen University Hospital (Rigshospitalet), Laboratory of Reproduc-
tive Biology Section 5712, Copenhagen, Denmark

Nowadays, the available methods for fertility preservation in women have dif-
ferent advantages and limitations. Cryopreservation of ovarian cortical  tissue 
is the only available option for young patients who cannot undergo ovarian 
stimulation for oocyte/embryo cryopreservation, and with this technique men-
strual cyclicity can be restored in the patients following grafting of thawed tis-
sue which enables spontaneous conception in most patients. However, for some 
patients there may be a risk of reintroducing the original cancer in connection 
with transplantation of ovarian tissue. To overcome this issue follicles could 
potentially be isolated to their basal membrane in order to exclude malignant 
cells and subsequently grown and matured in vitro or in vivo.

Recently, successful animal experiments have shown that isolation and 
culture of preantral stage follicles holds huge potential as a new method for 
preserving fertility. The use of follicle culture systems that can efficiently use 
all classes of ovarian follicles would maximize reproductive potential for future 
fertility. Moreover, advances in biomaterial engineering have resulted in the 
development of an alginate-based 3D follicle culture system to maintain the 
cell–cell and cell–matrix connections important in regulating follicle develop-
ment in vivo. This approach has so far produced live offspring in mice and 
maturation to MII stage in non-human primates. However, the development of 
follicle culture systems with the aim of growing oocytes from the earliest stage 
of follicle through to maturity has proven difficult in humans, first of all due to 
the scarcity of ovarian tissue, and major hurdles remain for improving culture 
systems to produce live human offspring as the ultimate clinical endpoint.

O-044 Thinking out of the box to bring innovations to the IVF lab

S. Repping1

1Academic Medical Center/University of Amsterdam, Center for Reproductive 
Medicine, Amsterdam, The Netherlands
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paramount if we want to understand how to generate functional human gametes 
from pluripotent human stem cells. Here, I will explore the scientific possibili-
ties and limitations of this exciting field.

O-048 Genome exchange in human oocytes

D. Egli1, M. Yamada1, B. Johannesson1, D. Paull1, M. Hirano2, V. Emmanuele2, 
R. Goland3, R. Leibel3, M. Sauer4

1The New York Stem Cell Foundation, NYSCF, New York, NY, U.S.A.
2Columbia University, Neurology, New York, NY, U.S.A.
3Columbia University, Pediatrics, New York, NY, U.S.A.
4Columbia University, Obstetrics and Gynecology, New York, NY, U.S.A.

We have explored the question whether the genome in the human oocyte can be ex-
changed while maintaining developmental competence. We found that the genome 
of the egg can be exchanged with either the genome of another oocyte, or with that 
of a somatic cell, and result in development to the blastocyst stage, allowing stem 
cell derivation. Though similar techniques are used to transfer either the genome of 
another oocyte or of a somatic cell, the aims and applications are different.

The aim to exchange the genome between oocytes is to prevent the in-
heritance of mutant mitochondria. Mutations in mitochondrial DNA can cause 
mitochondrial diseases by alteration of respiratory chain function and energy 
production, resulting in severe and lethal multisystemic disorders. Such muta-
tions are transmitted from mother to child with the mitochondria contained in 
the cytoplasm of the oocyte. We have determined whether the transfer of the 
nuclear genome between oocytes of two different donors can substitute one mi-
tochondrial genotype for the other. Using parthenogenesis and stem cell deriva-
tion, we found that during preimplantation development, less than 0.5% of mi-
tochondrial DNA is derived from the donor of the nuclear DNA, decreasing to 
undetectable levels in stem cell lines, resulting in a complete substitution of the 
mitochondrial genotype. Therefore, the transfer of the genome from an oocyte 
affected by mitochondrial DNA mutations to an oocyte of an egg donor without 
these mutations should allow affected women to have a genetically related child 
without also inheriting the mutant mitochondrial DNA. While concerns have 
been raised regarding genetic changes in the human germ line, the changes 
made alter the pattern of inheritance, and not the genetic material itself.

The transfer of somatic cell nuclei into human oocytes serves the purpose 
of generating stem cell lines with the genotype of subjects with degenerative 
 diseases, such as diabetes or Parkinson’s. Such cells may be useful for the 
development of cell replacement therapies. Even though induced pluripotent 
stem (iPS) cells can now be derived from somatic cells by overexpression of 
transcription factors, several studies have described differences between iPS 
cells and embryonic stem (ES) cells. We have previously reported that human 
oocytes can reprogram a somatic cell to a pluripotent state. And recently, dip-
loid embryonic stem cells have been derived after nuclear transfer of embryonic 
fibroblasts. Because of the therapeutic potential of developing diploid embry-
onic stem cell lines from adult cells of normal and diseased human subjects, we 
have systematically investigated the parameters affecting efficiency and devel-
opmental potential in their derivation. Using modifications to the artificial acti-
vation protocol and addition of histone deacetylase inhibitors, we successfully 
derived diploid pluripotent stem cell lines from skin cells of a newborn and 
from adult somatic cells of a type 1 diabetic subject. This is a proof-of principle 
experiment; further optimizations are required to generate cell lines that will be 
therapeutically relevant. In summary, we consider these findings an important 
step towards the use of reprogrammed cells for cell replacement.
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O-049 In-vitro maturation of cumulus enclosed oocytes collected 
from the remaining medulla tissue at the time of ovarian tissue 
cryopreservation

S. Lierman1, K. Tilleman1, C. De Roo1, M. Cornelissen2, W.H. De Vos3,  
S. Weyers4, G. T’Sjoen5, C.A. Cuvelier6, P. De Sutter1

treatment) and day 4 is associated with an 85% probability the ectopic preg-
nancy will resolve without need for further treatment.

While methotrexate can medical resolve smaller ectopic pregnancies, its ef-
ficacy and cost effectiveness drops with larger ectopic pregnancies. Thus, many 
are still treated surgically. A more effective medical therapy could reduce the 
need for operative intervention (and its inherent risks).

Given the placenta is heavily reliant on Epidermal Growth Factor Receptor 
(EGFR) signaling, we are investigating whether Gefitinib (Iressa, EGFR inhibi-
tor) could be used to medically ectopic pregnancy.

We first performed preclinical studies showing combination gefitinib and 
methotrexate potently regressed placental tissue in vitro and in vivo. We trans-
lated this concept to the clinic, undertaking a phase I study of 12 women with 
ectopic pregnancies, administering methotrexate and gefitinib (pre-treatment 
hCG <3000 IU/L). The treatment appeared efficacious in resolving ectopic 
pregnancies. Importantly, the combination resulted in far steeper declines in the 
serum hCG levels compared to hCG trends observed in a historic cohort admin-
istered methotrexate only. The median time to cure with combination therapy 
was 34% shorter than methotrexate alone.

We have also treated eight women with extra-tubal ectopic pregnancies 
using combination gefitinib and methotrexate (interstitial ectopic pregnancies 
n = 5, scar ectopic pregnancies n = 3). The pre-treatment hCG levels ranged 
between 2458–48550 IUL, and six participants had pre-treatment hCG levels 
>5000 IU/L. All women were successfully treated, promptly resuming men-
struation. Three have subsequently conceived an intrauterine pregnancy.

We are now finalising a phase II study of 28 women with larger ectopic 
pregnancies (pre-treatment hCG 1000–10,000 IU/L). It is a single arm trial, 
powered to show combination methotrexate and gefitinib is 90% effective (and 
at least over 70% effective) in resolving these ectopic pregnancies.

We believe combination gefitinib and methotrexate shows promise for im-
proving the care of women diagnosed with stable ectopic pregnancies. It pos-
sible this drug combination could result in faster resolution of smaller ectopic 
pregnancy, and be used to treat large ectopic pregnancies that are currently being 
offered surgery. However, a large phase III randomised controlled trial will be 
required before gefitinib and methotrexate could be integrated into clinical care.
References:
Skubisz M et al. Using a decline in serum hCG between days 0–4 to predict ectopic preg-

nancy treatment success after single-dose methotrexate: a retrospective cohort study. 
BMC Pregnancy and Childbirth 2013; Feb1;13:30. doi: 10.1186/1471-2393-13-30.

Skubisz MM et al. Combination gefitinib and methotrexate compared to methotrexate 
alone to treat ectopic pregnancy. Obstetrics and Gynecology 2013; 122(4):745–51.

Nilsson UW et al. Effects of gefitinib, an epidermal growth factor receptor inhibitor, on 
human placental cell growth. Obstetrics and Gynecology 2013;122(4):737–44.

Horne AW et al. Phase II single arm open label multicentre clinical trial to evaluate the ef-
ficacy and side effects of combination gefitinib and methotrexate to treat tubal ectopic 
pregnancies (GEM II): study protocol. BMJ Open 2013; Jul 19;3(7) e002902
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O-047 Gametes from pluripotent stem cells: why does it work in the 
mouse and not in the human?

S. Chuva de Sousa Lopes1

1Leiden University Medical Centre, Department of Anatomy and Embryology 
T1-32, Leiden, The Netherlands

The possibility to generate patient-specific artificial gametes is a topic that has 
wide importance both societal and scientific. On the one hand it concerns the 
optimization of protocols to make the generation of patient-specific artificial 
gametes feasible, a fast evolving research area worldwide, and on the other 
hand this topic is often covered in the media as it has a very direct interest from 
all layers of society with direct visible applications. However, most knowledge 
gathered so far on gametogenesis is based on animal models and not readily 
translated to humans. Gametogenesis is a complex niche-dependent multistep 
process that shows some similarities, but also a lot of differences between mice 
and humans. Studying the whole process of human gametogenesis is therefore 
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Study question: In this study, we evaluated the outcome of infants using rela-
tively new technologies – Testicular Sperm Extraction (TESE), In Vitro Matura-
tion (IVM), and Assisted Oocyte Activation (AOA) – in Assisted Reproductive 
Technology (ART).
Summary answer: There were no significant differences between Standard 
IVF, Conventional ICSI and advanced technology such as TESE, IVM and 
AOA.
What is known already: In recent years, ART has been performed widely and 
its treatment methods have become complicated. However, there are only a few 
reports on surveys after child birth; therefore an ongoing follow-up, regard-
ing the safety of ART, is needed. At our clinic, children’s physical and mental 
growth is monitored until the age of 6 (Reprod Med Biol 2004) and patients are 
informed of the results to highlight the safety of the treatment.
Study design, size, duration: The subjects were 2063 children who were born 
after fresh or frozen embryo transfer at Kyono ART Clinic in Japan, from 1995 
to 2012. The subjects were separated into 5 groups: Group 1, Standard IVF; 
Group 2, ICSI; Group 3, TESE; Group 4, IVM; and Group 5, AOA.
Participants/materials, setting, methods: Among 2063 children {Group 1 
(322 singletons, 106 twins, 42 triplets), Group 2 (1048 singletons, 281 twins,  
30 triplets) Group 3 (128 singletons, 42 twins), Group 4 (36 singletons,  
4 twins) and Group 5 (17 singletons, 6 twins)}, congenital abnormality, low 
birth weight, and premature birth rates were compared.
Main results and the role of chance: From Groups 1 to 5, abnormality 
rates were 3.6%, 3.6%, 1.8%, 2.5% and 4.2%, respectively. Premature birth 
rates were 24.3%, 23.1%, 20.0%, 17.4% and 26.1%, respectively. Low birth 
weights rates were 30.2%, 33.2%, 22.4%, 20.0% and 30.4%. There were no 
significant differences between standard IVF and the other groups. The con-
genital abnormalities found included inguinal hernia, mild antral septal de-
fect and ventricular septal defect due to low birth weight and the majority 
of children have healed naturally. A few cases of Hyperdactylia, 18 trisomy, 
21 trisomy and patent ductus arteriosus were also found. Moreover, physical 
growth up to 6 years old, including weight and height, was within the normal 
range overall.
Limitations, reason for caution: None.
Wider implications of the findings: We concluded that advanced technology 
such as TESE, IVM, and AOA do not have negative effects on child birth and 
development. However, we need to continue long-term follow-up to evaluate 
more cases.
Study funding/competing interest(s): Funding by hospital/clinic(s), Kyono 
ART Clinic.
Trial registration number: None.

O-051 Outcome of ICSI after removal of apoptotic sperm by magnetic 
activating cell sorting

N. Silver1, M. Lennartsson1, F. Hambiliki1, M. Bungum1

1Skånes Universitetssjukhus, Reproduktionsmedicinskt Centrum, Malmö, 
Sweden

Study question: Can magnetic activating cell sorting (MACS) improve clinical 
outcomes after ICSI?
Summary answer: MACS-preparation as a complement to DGC should be 
used on sperm samples with poor morphology prior to ICSI. This needs how-
ever further investigation before being set as a clinical recommendation.
What is known already: The success of assisted reproduction depends to some 
degree on the quality of the sperm sample. It is known that elevated DNA frag-
mentation can occur in a spermatozoon despite normal morphology and motil-
ity. Using sperm with high DNA fragmentation may have adverse effects on 
the outcome of ART. Current techniques used to isolate the most motile and 
morphological normal sperm cells do not efficiently remove all spermatozoa 
with damaged DNA.
Study design, size, duration: Randomized sibling oocyte study. Seven hundred 
and two oocytes from 105 couples were included in the study under period of 
6 months.
Participants/materials, setting, methods: One hundred and five couples 
undergoing ICSI treatment. The study was performed in a university hospital 
based IVF clinic.
Main results and the role of chance: No significant differences were seen 
between the oocytes injected with DGC-prepared and those injected with 

1Ghent University Hospital, Department for Reproductive Medicine, Ghent, 
Belgium
2Ghent University Hospital, Department of Basic Medical Science - Faculty of 
Medicine and Health Science, Ghent, Belgium
3Ghent University Hospital, Department of Molecular Biotechnology - Faculty 
of Bioscience Engineering, Ghent, Belgium
4Ghent University Hospital, Department of Gynaecology, Ghent, Belgium
5Ghent University Hospital, Department of Endocrinology, Ghent, Belgium
6Ghent University Hospital, Department of Pathology, Ghent, Belgium

Study question: Is it possible to obtain in-vitro matured metaphase-II oocytes 
isolated from remaining medulla tissue at the time of ovarian tissue cryopreser-
vation, and do they show a normal spindle structure? What is the optimal  
in-vitro maturation time to achieve a high yield of healthy metaphase-II oocytes?
Summary answer: Maximum in-vitro maturation (IVM) of cumulus surround-
ed immature oocytes derived from remaining medulla tissue yielded a percent-
age of 30.4% matured metaphase-II (MII) oocytes and 61.3% of these in-vitro 
matured oocytes showed a normal spindle structure.
What is known already: Standard cryopreservation of ovarian tissue consists 
of freezing of ovarian cortical strips or biopsies and discarding the medulla. 
This tissue contains antral follicles and could therefore harbour immature oo-
cytes (Kristensen, et al. 2011). IVM of primordial follicles has not been yet 
successfully achieved in human. If immature oocytes are present in the medulla, 
then IVM could yield mature oocytes to be preserved for future use. Proof of 
principle was recently published (Wilken-Jensen, et al. 2013).
Study design, size, duration: I: Split IVM of sibling cumulus enclosed oocytes 
for 24 hrs (n = 57) and 48 hrs (n = 56). II: Consecutive IVM (n = 157): 24 hrs 
IVM with analysis of the matured MII oocytes, delayed immature oocytes un-
derwent an extra 24 hrs IVM. III: Maximum IVM for 48 hrs (n = 102). Statisti-
cal analysis was performed by Fisher’s exact test.
Participants/materials, setting, methods: 14 female-to-male transgender 
persons were included with a mean age of 25.4 ± 7.4 years. A total of 372 
cumulus enclosed oocytes (CEO) were collected from medulla tissue during 
standard ovarian tissue cryopreservation. After IVM culture, matured MII oo-
cytes were further analysed for spindle structure by immunostaining and confo-
cal  imaging.
Main results and the role of chance: I: Split IVM resulted in 15.8% (9/57) 
matured MII-oocytes after 24 hrs and, 30.4% (17/56) (P = 0.07) in the 48 hrs 
group. Spindle structures were comparable (P = 0.54) in both groups, 88.9% 
(8/9, 24 hrs)) versus 58.8% (10/17, 48 hrs).

II: Consecutive IVM revealed 6.4% (10/157) after 24 hrs IVM, where 
22.3% (30/130) of the remaining immature oocytes reached maturity after 
another 24 hrs. The total IVM rate was 25.5% (40/157). Normal spindle sta-
tus was comparable after 24 hrs or 48 hrs, 50.0% (5/10) versus 51.7% (15/29) 
(P = 1.00)

III: Maximum IVM revealed 30.4% (31/102) of matured MII oocytes after 
48 hrs and 61.3% (19/31) showed normal spindle structures.
Limitations, reason for caution: The results are based on transgender persons 
who donated their ovaries and were treated with androgen hormones. Other 
patient cohorts might have less immature oocytes to start with and pathology or 
treatment could influence the maturation rate.
Wider implications of the findings: Immature oocytes can be collected from 
spare medulla and can reach the MII-stage after 48 hrs of IVM with a normal 
spindle structure.

This approach has wide implications for cancer patients who freeze ovarian 
tissue and where spare medulla is discarded. It is clear that this tissue contains 
potentially healthy oocytes and although even in small numbers, they should be 
preserved for future fertility treatment of patients.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), University Hospital Ghent - University Ghent.
Trial registration number: This research is conducted with the approval of the 
local ethics committee (2012/780).

O-050 Follow-up of child growth regarding new technologies: testicular 
sperm extraction (TESE), in vitro maturation (IVM) and assisted oocyte 
activation (AOA)

H. Hattori1, T. Kyoya1, Y. Nakamura1, N. Matsukawa1, T. Miyagawa1,  
S. Suzuki1, M. Doshida1, M. Toya1, K. Kyono1

1Kyono ART Clinic, Obstetrics and Gynecology, Sendai, Japan
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O-053 Is time now for single frozen embryo transfer? A retrospective 
analysis of 2146 frozen cycles

D. Raick1, S. Demelenne1, A. Larbuisson1, A. Delvigne1

1CHC - Clinique Saint Vincent, Reproductive Medicine, Rocourt, Belgium

Study question: The aim of the present study was to compare pregnancy and 
multiple pregnancy rates after single frozen embryo transfer (SFET) and double 
frozen embryo transfer (DFET) over a period of 5 years in order to establish a 
systematic SFEF policy similar to that used for fresh transfer in Belgium.
Summary answer: Multiple pregnancy rates are higher than 20% with DFET 
of vitrified blastocysts as opposed to less than 2% with SFET. The pregnancy 
rate does not significantly differ between SFET and DFET. These findings led 
us to introduce a SFET policy for all patients younger than 36 who have vitri-
fied blastocysts.
What is known already: Since July 2003, the reimbursement system in Bel-
gium imposes single embryo transfer (SET) for fresh cycles in patients with 
favorable prognosis (younger than 36, first and second IVF attempts). This reg-
ulation is proven to be effective in reducing multiple pregnancy rates without 
affecting the pregnancy/transfer rate particularly when elective single embryo 
transfer is used. In all cases of frozen/thawed embryos, it is legal to transfer two.
Study design, size, duration: We realized a retrospective study including 2146 
FET cycles from January 2008 to October 2013.
Participants/materials, setting, methods: All patients, whatever their age, 
indication or number of attempts were included. We took into account 1608 
cycles with slow frozen embryos (day 2–3) and 538 cycles with vitrified blas-
tocysts (day 5–6) Pregnancy and multiple pregnancy rates per transfer were 
compared between single and double embryo transfers. Statistical analysis was 
obtained by χ2 test.
Main results and the role of chance: For slow frozen embryos, the survival 
rate was 56%. The pregnancy rates/SFET and DFET were respectively 27.8% 
and 39.3% (p < 0.001). The multiple pregnancy rates represented respectively 
3.8% and 9.8% (p < 0.01) of the clinical pregnancies. For vitrified blastocysts, 
the survival rate was significantly higher compared to slow frozen embryos 
90.5% vs. 56% (p < 0.0001). The pregnancy rates/SFET and /DFET were 
35.0% and 43.9% (NS). The multiple pregnancy rates were respectively 1.5% 
and 20.7% (p < 0.01). There was no difference between compared groups for 
patient ages, infertility duration and etiology nor number and rank of trials.
Limitations, reason for caution: This is a retrospective analysis and a selec-
tion bias may exists although the characteristics of the two groups were not 
different. The choice between SFET and DFET was based on the number of 
embryos available, their quality and the couple wishes, aspects which were not 
randomized.
Wider implications of the findings: The benefit of transferring two frozen 
embryos is less significant with vitrified blastocysts than with slow frozen seg-
mented embryos. This is probably due to the fact that we rarely take the risk of 
transferring two top quality blastocysts to young patients. However, multiple 
pregnancy rates doubled with DFET of vitrified blastocysts compared to slow 
frozen segmented embryos. These findings led us to introduce a SFET policy 
for all the patients younger than 36 who have vitrified blastocysts. We share 
information and decision-making in other situations.
Study funding/competing interest(s): Funding by hospital/clinic(s), CHC 
Saint-Vincent, Rocourt, Belgium.
Trial registration number: None.

O-054 Vitrification of germinal vesicle (GV) stage oocytes physically 
disrupts contact with the surrounding cumulus granulosa cells

J. Suzuki1, E. Garcia Cerrudo1, S. El-Hayek1, H. Clarke1, H. Holzer1, W.Y. Son1

1McGill University Health Center, Obstetrics and Gynecology, Montreal, 
Canada

DGC + MACS-prepared sperm in regard to fertilisation, embryo transfer, 
embryo transfer/ cryopreservation frequency, biochemical pregnancy rate and 
clinical pregnancy rate. However, a significant positive correlation was seen 
between sperm morphology and the use of MACS preparation on fertilisation 
rate. In average DFI decreased with 2.9% due to MACS-preparation.
Limitations, reason for caution: Limitations of the study was the sample size.
Wider implications of the findings: MACS preparation can be used as a com-
plement to density gradient centrifugation or swim up with sperm samples with 
poor morphology prior to ICSI.
Study funding/competing interest(s): Funding by hospital/clinic(s), Centre of 
Reproductive Medicine, Skane University Hospital, Sweden.
Trial registration number: Not applicable.

O-052 Morphokinetics of embryos derived from cryopreserved human 
oocytes assessed by time-lapse cinematography (tlc)

C. Shitara1, Y. Nakamura1, H. Hattori1, Y. Nakajo1, Y. Sato1, T. Kyoya1,  
N. Matsukawa1, T. Oyama2, T. Takeuchi2, K. Kyono1

1Kyono ART Clinic, Department of Ob/Gyn, Sendai, Japan
2Kyono ART Clinic Takanawa, Department of Ob/Gyn, Tokyo, Japan

Study question: What should we expect for blastocyst formation in an embryo 
derived from vitrified oocytes, and how does oocyte vitrification affect embry-
onic development?
Summary answer: Cell division time can be a predictor of blastocyst for-
mation in embryos derived from vitrified oocytes. We have observed that 
embryos derived from vitrified oocytes tend to develop more slowly than 
those from fresh oocytes in terms of completing division into 2 or following  
cleavages.
What is known already: As assisted reproductive technology (ART) is rapidly 
becoming more well-known, a larger number of cancer and blood vessel disease 
patients want to cryopreserve their oocytes aiming for fertility preservation. It 
may be expected that more healthy single women are also going to have their 
oocytes cryopreserved for fertility preservation in the near future.
Study design, size, duration: Morphological attribute and assessment study. 
We used 87 vitrified mature oocytes from 12 consenting patients from 1996 
to 2013. Intracytoplasmic sperm injection (ICSI) was performed for 78 
warmed oocytes, 50 embryos at two pronuclear (2PN) were obtained and 
incubated individually in a Promo vision time-lapse embryo monitoring sys-
tem for 144 h.
Participants/materials, setting, methods: We compared cultured embryos 
(scored by Gardner’s classification) in groups A (developed into blastocysts) 
and B (others): times (t) of PN appearance/disappearance, each completing di-
visions (t2–t8), first to subsequent cleavages (cc2) and between divisions to 
3-cell and to 4-cell (s2). We also compared vitrified with fresh oocytes (cultured 
after ICSI).
Main results and the role of chance: Significant differences were found in 
t3, t5, t8, and cc2 between groups A and B: t3 (37.4 ± 5.5 h vs. 31.7 ± 6.8 h), 
t5 (52.6 ± 8.5 h vs. 39.7 ± 9.4 h), t8 (67.9 ± 12.2 h vs. 46.2 ± 15.1 h), cc2 
(10.8 ± 3.6 h vs. 4.9 ± 5.9 h). There was no significant difference between 
vitrified and fresh oocytes when both included blastocysts and non-blastocysts. 
However, there were significant differences in t4, t8 and s2 between vitrified and 
fresh oocytes which included only blastocysts: t4 (41.2 ± 5.2 h vs. 38.9 ± 4.6 h), 
t8 (67.9 ± 12.2 h vs. 59.7 ± 10.8 h), s2 (3.8 ± 4.5 h vs. 1.8 ± 3.1 h, p < 0.05). 
Embryos from vitrified oocytes tend to develop more slowly regarding comple-
tion of division to 2 or following cleavages.
Limitations, reason for caution: Only limited cases were used to produce 
these results; therefore, a larger number of cases are needed to make this result 
a reliable one.
Wider implications of the findings: In vitrified embryos, times of cleavage 
cells are useful to estimate the formation of blastocysts. The appearance, first 
cleavage cells and the subsequent cleavage are slower than fresh oocyte embry-
os among blastocysts, and it may be the effect of cryopreservation. We should 
definitely continue analyzing development of embryos using TLC, and stan-
dardizing the embryo screening for vitrified oocyte embryos.
Study funding/competing interest(s): Funding by hospital/clinic(s), Kyono 
ART Clinic.
Trial registration number: Not applicable.
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What is known already: Although vitrification has been reported to be as-
sociated with significantly increased post-thaw survival rates compared with 
slow freezing, there has been a lack of general consensus over which method 
of cryopreservation (vitrification versus slow freezing) is most appropriate for 
blastocysts.
Study design, size, duration: A population-based cohort of autologous fresh 
and thaw cycles performed between 2009 and 2011 in Australia and New Zea-
land was evaluated retrospectively. A total of 46,890 fresh blastocyst transfer 
cycles, 11,644 slow frozen blastocysts transfers cycles, and 19,978 vitrified 
blastocysts transfers cycles were included in the data analysis.
Participants/materials, setting, methods: Cox regression was used to exam-
ine the pregnancy outcomes (clinical pregnancy rate, miscarriage rate, and live 
delivery rate) and neonatal outcomes (preterm delivery, low birthweight births, 
small for gestational age (SGA) births, large for gestational age (LGA) births, 
and perinatal mortality) following transfer of fresh, slow frozen and vitrified 
blastocysts.
Main results and the role of chance: The 46,890 fresh blastocysts trans-
fers, 11,644 slow frozen blastocysts transfers, and 19,978 vitrified blastocysts 
transfers resulted in 16,845, 2,766, and 6,537 clinical pregnancies, which led 
to 13,049, 2,065 and 4,955 live deliveries, respectively. Compared with slow 
frozen blastocyst transfer cycles, vitrified blastocyst transfer cycles resulted in 
a significantly higher clinical pregnancy rate (Adjusted rate ratio (ARR): 1.47, 
95% confidence intervals (CI): 1.39–1.55) and live delivery rate (ARR: 1.41, 
95% CI: 1.34–1.49). Compared with singletons born after transfer of fresh blas-
tocysts, singletons born after transfer of vitrified blastocysts were at 14% less 
risk of being born preterm (ARR: 0.86, 95% CI: 0.77–0.96), 33% less risk of 
being low birthweight (ARR: 0.67, 95% CI: 0.58–0.78), and 40% less risk of 
being SGA (ARR: 0.60, 95% CI: 0.53–0.68).
Limitations, reason for caution: A limitation of this population-based study 
is the lack of control for factors associated with the cryopreservation processes. 
The protocols and outcomes for slow freezing-thaw and vitrification-warm of 
blastocysts may vary between clinics.
Wider implications of the findings: This study presents the population-based 
evidence on the clinical efficacy and neonatal outcomes after transfer of fresh, 
slow freezing and vitrification of blastocysts. The higher clinical pregnancy rate 
and live delivery rate as well as comparable neonatal outcomes at population 
level suggested that vitrification should be considered as an alternative embryo 
transfer strategy to achieve better clinical outcomes following Assisted Repro-
duction Technology (ART) treatment.
Study funding/competing interest(s): Funding by University(ies), No specific 
funding was obtained. The authors have no conflicts of interest to declare.
Trial registration number: Not applicable.

O-056 Freeze All Embryos: a cycle rescue or a novel strategy

E. Papaleo1, P. Viganò1, D. Delprato1, L. Corti1, V. Vanni1, G. Carminati1,  
P. Giardina1, P. Persico1, S. Vailati1, L. De Santis1, M. Candiani1

1San Raffaele, Gynecology and Obstetrics, Milano, Italy

Study question: Elective cryopreservation of blastocysts followed by frozen-
thawed transfer in a subsequent cycle may be a valuable option to circumvent 
the problem of the various degree of asynchrony observed between the develop-
ment of the embryo and endometrial receptivity following controlled ovarian 
stimulation for ART.
Summary answer: Implantation and pregnancy rates following ART cycles 
may be improved by performing FET (Frozen Embryo Transfer) after “freeze 
all embryos” in all those clinical situations in which fresh embryo transfer is 
contraindicated.
What is known already: In good-responder patients, extended culture to blas-
tocyst stage is associated with higher rates of implantation, clinical pregnancy 
and delivery compared to transfer of embryos on day 3. Cryotop vitrification 
is being applied with increasingly high efficiency to blastocyst-stage embryos. 
The availability of blastocyst culture and vitrification and the growing knowl-
edge on endometrial receptivity suggest that postponing embryo transfer to a 
better “implantation window” might be a novel strategy for optimizing ART 
outcomes.
Study design, size, duration: Retrospective case-control study on 252 IVF/
ICSI cycles was performed from January 2012 to December 2013. The outcome 

Study question: Immediately following oocyte retrieval, what should be done 
first in order to best preserve immature oocytes, vitrification or in vitro matura-
tion (IVM)? Does vitrification of mouse immature (GV-stage) oocytes, or their 
exposure to vitrification solution, alter contact between the oocyte and the cu-
mulus granulosa cells that surround it?
Summary answer: Exposure GV-oocytes to vitrification solution, with or with-
out subsequent vitrification, causes loss of the cumulus cell processes, termed 
transzonal projections (TZPs) that physically link the cumulus cells to the oo-
cyte. This disruption might be the cause of inferior embryonic development 
observed when oocytes are vitrified prior to IVM.
What is known already: It has been well documented that communication 
between the oocyte and surrounding cumulus cells are crucial during the early 
stages of meiotic maturation both in vivo and in vitro. Actin-rich TZPs are the 
contact sites for gap-junctions between oocyte and cumulus cells, and disrup-
tion of this communication drastically compromises oocyte cytoplasmic matu-
ration and embryo development. However, it is unknown whether vitrification 
is able to preserve these communication networks.
Study design, size, duration: (1) IVM prior to vitrification versus vitrification 
prior to IVM was compared, with non-vitrified oocytes matured in vitro as con-
trol; (2) GV-stage oocytes exposed to vitrification solutions versus GV-oocytes 
that were vitrified and then warmed, with non-vitrified immature oocytes as 
control. Three replicates were performed with n = 25 and n = 38, respectively.
Participants/materials, setting, methods: GV-stage oocytes were collected 
from CD1 mice injected with 5IU of equine chorionic gonadotropin 48 h previ-
ously. TZP density was assessed using a fluorescent actin-binding probe and 
confocal microscopy. Maturation, fertilization rate and embryo development 
were recorded. Data was analyzed using one-way ANOVA and p < 0.05 were 
considered statistically significant.
Main results and the role of chance: In experiment 1, there was no difference 
in maturation and fertilization rates when vitrification of GV-stage oocytes was 
performed before IVM (88.8% and 72.6%, respectively) p = 0.341 or after IVM 
(86.8% and 82%, respectively) p = 0.178. However, blastocyst development was 
significantly lower when vitrification was performed before (4%) versus after 
IVM (30%) with p < 0.05. in experiment 2, exposure of GV-stage oocytes to 
vitrification medium significantly reduced TZP density to 40% of control and, 
when vitrification was performed, TZP density was reduced to 14% of control 
(p < 0.0001).
Limitations, reason for caution: The study was done in a mouse model. A 
larger data set, including detailed pre-implantation and post-implantation de-
velopment and clinical trials are needed to validate these initial findings.
Wider implications of the findings: Retrieval and vitrification of GV-stage 
oocytes has significant clinical advantages for fertility preservation, especially 
when stimulation is not recommended. However, GV-stage oocytes require 
IVM and most fail to reach blastocysts. Our results suggest that TZP may par-
tially underlie the poor results obtained using oocytes vitrified at the GV-stage. 
Improving the conditions for cryopreservation and IVM is imperative to make 
this technique attractive for clinical purposes.
Study funding/competing interest(s): Funding by national/international 
organization(s), Canadian Institutes of Health Research (CIHR).
Trial registration number: None.

O-055 Clinical outcomes following cryopreservation of blastocysts by 
vitrification and slow freezing: a population-based cohort study

Z. Li1, Y.A. Wang1, W. Ledger2, D.H. Edgar3, E.A. Sullivan1

1The University of New South Wales, National Perinatal Epidemiology and 
Statistics Unit, Sydney, Australia
2The University of New South Wales, School of Women’s and Children’s Health, 
Sydney, Australia
3Royal Women’s Hospital, Melbourne IVF/Reproductive Services, Melbourne, 
Australia

Study question: What are the clinical efficacy and neonatal outcomes follow-
ing vitrification of blastocysts compared with fresh blastocyst transfer and slow 
freezing methods?
Summary answer: Compared with slow freezing of blastocysts, vitrification 
of blastocysts resulted in a significantly higher clinical pregnancy rate and live 
delivery rate as well as comparable neonatal outcomes at population level.
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shift towards the oxidised state in young oocytes after vitrification. Although it 
was not significant, this same tendency was observed in the aged group.

The mitochondrial activity and pattern of distribution did not reflect differ-
ences between fresh or vitrified oocytes depending on maternal age. Likewise, 
the assessment of general oxidative stress by measuring ROS levels showed 
similar pixel intensity in fresh and thawed oocytes from young and reproduc-
tively aged oocytes.
Limitations, reason for caution: Due to sample availability MII discarded 
oocytes – i) in vitro matured oocytes, ii) unfertilized oocytes 20 h after ICSI – 
were included in the study.
Wider implications of the findings: Despite vitrified oocyte yields compa-
rable clinical outcome compared to fresh ones, lower cleavage and blastocyst 
rates can be observed during in vitro culture. Our data suggest that the redox 
state of human oocytes is affected by vitrification. Therefore, the importance 
of adding protective antioxidant molecules to the vitrification solution and to 
the post-thawed culture medium to improve embryo cleavage should deserve 
some research.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by national/international organization(s), Valencian Government: Val+i+D pro-
gram, PhD grant. INCLIVA: Foundation for health research.
Trial registration number: None.

SELECTED ORAL COMMUNICATION SESSION

SESSION 16: OVARIAN STIMULATION

Monday 30 June 2014 15:15 - 16:30

O-058 Comparison of luteal-phase (LP) versus early-follicular-phase 
(EFP) ovarian stimulation in the same oocyte donor and pregnancy rates 
among corresponding recipients of vitrified oocytes

F. Martinez de San Andres1, E. Clua1, M. Devesa1, G. Arroyo1, M. Solé1,  
I. Rodríguez1, B. Coroleu1, P.N. Barri1

1Hospital Universitario Quiron Dexeus, Servicio de Medicina de la Reproduc-
cion, Barcelona, Spain

Study question: Does starting ovarian stimulation during luteal vs early fol-
licular phase change the characteristics of ovarian response, oocyte yield and 
pregnancy rates among the corresponding recipients of the vitrified oocytes?
Summary answer: No significant differences were observed regarding dura-
tion of stimulation, gonadotropin consumption and number of oocytes retrieved 
(total and MII). Pregnancy rate per embryo transfer in the recipients of the 
vitrified oocytes obtained after LP stimulation was 58.3% and 62.5% after EFP 
stimulation (n.s.)
What is known already: There is an increasing demand for fertility preser-
vation in oncologic patients. To avoid delaying the cancer treatment, ovarian 
stimulation in the LP has been described, yielding similar results than with EFP 
stimulation.

No direct comparison of both types of stimulation has been described in the 
same cohort of women. There are no data evaluating pregnancy rates with these 
cryopreserved oocytes after warming, IVF and embryo transfer in recipients.
Study design, size, duration: Prospective observational comparative study of 
9 oocyte donors, and 20 recipients carried out in a University affiliated fertility 
clinic from 2012 to 2013.

Each donor underwent two consecutive stimulation cycles (one EFP and 
one LP) within 3 months. Mature oocytes were vitrified. Recipients were 
primed with estradiol and progesterone.
Participants/materials, setting, methods: Ovarian stimulation was done with 
rFSH.

In the EFP cycles, GnRH antagonist was added when at least one follicle 
measured 14mm, in the LP cycles it was administered from the beginning of the 
stimulation. Ovulation was triggered with GnRH agonist. Recipients of vitrified 
oocytes were primed with estradiol and progesterone.
Main results and the role of chance: The mean donors’ age was 
26.78 ± 2.95 years, the mean antral follicle count 22.11 ± 12.53 and the mean 
AMH 3.56 ± 2.16 ng/ml.

of 63 postponed FET cycles for clinical contraindications (cases) was compared 
to outcome of 189 fresh ET cycles (controls).

Patients were matched for age, ovarian reserve, cause of infertility, collected 
oocytes. (ratio 1:3).
Participants/materials, setting, methods: The study was performed at the Os-
pedale San Raffaele IVF Unit, Milano. Pregnancy rate was defined as positive 
β-hCG test. Implantation rate is the percentage of embryos which are implanted 
compared to the number of embryos transferred in a given period.
Main results and the role of chance: Mean number of transferred blastocysts 
in fresh and in “freeze all” FET cycles was 1.76 ± 0.44 and 1.57 ± 0.50, respec-
tively (p = 0.004). A pregnancy rate of 55.0% was reported for fresh cycles, 
while “freeze all” FET cycles showed an pregnancy rate of 71.4% (104/189 vs. 
45/63, p = 0.026, Fisher’s Exact Test; OR 2.04, 95% CI 1.10–3.79, Chi Square 
test). Implantation rate was also significantly higher in “freeze all” cycles com-
pared to fresh cycles 45.4% vs 34.2%, respectively, p = 0.044 Fisher’s Exact 
Test; OR 1.63, 95% CI 1.03–2.58, Chi Square test).
Limitations, reason for caution: This is a retrospective, case-control study. 
Prospective RCTs are needed and results should be confirmed in different in-
fertile populations.
Wider implications of the findings: The results of this study suggest that im-
plantation and pregnancy rates may be superior when FET is performed in all 
those clinical situations in which fresh embryo transfer is contraindicated. These 
results may be explained by improved embryo-endometrium synchrony in fro-
zen-thawed transfer. Furthermore, FET could be an elective strategy due to non 
inferior neonatal outcomes in terms of prematurity, low birth weight, stillbirth, 
neonatal death and major malformation, as reported, if compared with fresh ET.
Study funding/competing interest(s): Funding by hospital/clinic(s), San Raf-
faele Scientific Institute.
Trial registration number: Not required.

O-057 Vitrification impact on human oocyte mitochondrial activity and 
redox homeostasis

M. Nohales Córcoles1, G. Sevillano Almerich1, G. Di Emidio2, R. Dumollard3, 
C. Tatone2, A.C. Cobo1, M.J. De los Santos Molina1

1IVI-Valencia, Embryology, Valencia, Spain
2Università degli Studi dell’Aquila, Department of Health Sciences, L´Aquila, 
Italy
3Centre National de la Recherche (CNRS), UPMC University, Villefranche-
sur-Mer, France

Study question: Do the extreme conditions of vitrification differentially affect 
human oocytes depending on maternal age?
Summary answer: Our data show that vitrification seems to shift the intracel-
lular redox potential towards oxidation, especially in those coming from young 
donors; but by contrast did not decrease the mitochondrial activity and did not 
alter the reactive oxygen species production levels, which remained invariable 
after thawing.
What is known already: Recent studies have reflected increased reactive oxy-
gen species (ROS) levels in warmed young oocytes and highlighted the tempo-
rally dynamic loss of mitochondrial potential that could therefore lead to ATP 
production decrease, impairing embryo development.

Mitochondrial function can be evaluated in vivo by NADH/FAD++ autoflu-
orescence ratio, which reflects the respiratory chain activity and it is considered 
as a marker of the intracellular redox state. Vitrification effect on this redox 
state has never been studied.
Study design, size, duration: This control versus treatment study included 550 
oocytes (fresh vs vitrified) recruited between January 2013 and January 2014.
Participants/materials, setting, methods: Discarded MII oocytes donated to 
research from young (<26 years) and reproductively aged (>37 years) women 
were used.

Redox state was assessed by measuring FAD++/NADH autofluorescence 
ratio; reactive oxygen species levels and mitochondrial activity were reported 
by in vivo labelling (with carboxy-H2DCFDA and JC1 respectively).
Main results and the role of chance: We found that young and aged oocytes 
showed similar vitrification survival rates (86.35% vs 89.15%, p-value > 0.05). 
Confocal microscopy revealed that the FAD++/NAD(P)H ratio was higher in 
young vitrified than in young fresh oocytes (52,0% vs 36.8%, p-value 0.01, on a 
scale that runs 100% for full oxidation and 0% for full reduction), suggesting a 
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Methods: Ovarian response parameters, expression of FSH-R, A-R and ste-
roidogenesis enzymes in granulosa cells were compared using flow cytometry 
and RT-PCR.
Main results and the role of chance: Analysis was performed in an intention-
to-treat basis. All intervention groups were comparable regarding demographic 
characteristics. The mean number of follicles >16 mm the day of ovulation 
induction was higher in the E group (E:3.8 ± 2.0; T:2.4 ± 1.0; C:2.3 ± 1.3; 
p = 0.012) although the number of retrieved MII oocytes didn’t differ between 
groups. Pretreatment with estradiol suppressed basal FSH more intensively than 
other priming treatments (E:4.9 ± 4.2; T:10.3 ± 4.1; C:11.1 ± 7.5; p = 0.001) and 
the duration of stimulation was longer in this group (T:9.4 ± 2.1; E:11.1 ± 2.5; 
C:9.4 ± 2.2; p = 0.045). Primed cycles yielded higher numbers of MII oocytes 
retrieved in all groups as compared to previous non-primed cycles, but only 
pretreatment with estradiol reached the significance level (E:2.75 ± 1.69 vs 
1.56 ± 1.21; p = 0.029; T:2.31 ± 2.15 vs 1.81 ± 1.56-n.s.; C: 2.08 ± 1.26 vs 
1.92 ± 1.26-n.s.).

When comparing priming vs non-priming, testosterone treatment increased 
A-R gene expression (T:14.92 ± 2.81; non-T:13.26 ± 2.88; p = 0.047) and prim-
ing with combined estrogens and progestins increased the percentage of granu-
losa cell expressing FSH-R (C:123.4 ± 98.9; non-C:69.6 ± 46.1; p = 0.029) but 
no differences were found between different priming strategies.
Limitations, reason for caution: Despite the increased number of MII oocytes 
retrieved after estradiol priming, caution must be pay since such increase (about 
1 oocyte) seems to be of little clinical relevance. The present study was not 
design to detect pregnancy or live birth rate differences.
Wider implications of the findings: The results of this randomized controlled 
study questions the clinical utility of follicular priming in low responders, re-
gardless of the treatment employed. Only differences of modest clinical rel-
evance could be found when comparing primed vs non-primed groups.
Study funding/competing interest(s): Funding by hospital/clinic(s), This 
study was partially founded by the Valencian Health Board (Grant number:  
AP-199/10).
Trial registration number: ClinicalTrial.gov Identifier: NCT01310647.

O-060 Is the current dosing guidance for corifollitropin alfa, based 
on body weight and age, able to optimize ovarian response to controlled 
ovarian stimulation?

M. Prohn1, A. Zandvliet1, B.J. Stegmann2, K. Gordon2

1MSD Oss B.V., Biostatistics and Research Decision Sciences (BARDS),  
Oss, The Netherlands

2Merck & Co. Inc., Global Medical Affairs Women’s Health and Endocrine, 
Whitehouse Station, NJ, U.S.A.

Study question: Can we confirm that the optimal dosing regimen for corifol-
litropin alfa for different age and body weight groups has been provided, based 
on an evaluation of drug exposure and ovarian response?
Summary answer: The recommended dose of corifollitropin alfa based on 
body weight and age: 100 μg for women weighing ≤60 kg aged ≤36 years; 
150 μg for women weighing >60 kg aged ≤36 years or women ≥50 kg aged 
>36 years, is appropriate. Body weight and age should be considered for dosing.
What is known already: Body weight is the major determinant of corifolli-
tropin alfa exposure. Exposure after a single subcutaneous injection is similar 
after administration of 100 μg and 150 μg to women with body weight ≤60 kg 
and >60 kg, respectively. Clinical data were previously available in women 
aged ≤36 years (phase 3 studies Ensure and Engage). Data from women aged 
35–42 years are now available based on the most recent phase 3 study, Pursue.
Study design, size, duration: Three randomized, active-controlled phase 3 
studies with corifollitropin alfa were conducted: Ensure (100 μg, age ≤36 years, 
body weight ≤60 kg), Engage (150 μg, age ≤36 years, body weight >60 kg), and 
Pursue (150 μg, age 35–42 years, body weight ≥50 kg).
Participants/materials, setting, methods: 1715 subjects were treated with a 
single subcutaneous dose of 100 μg or 150 μg corifollitropin alfa. Serum cori-
follitropin alfa levels, follicular development, and cycle cancellation were as-
sessed to monitor ovarian response and were compared by age and body weight.
Main results and the role of chance: A cross-study evaluation demonstrated 
that subtherapeutic exposure resulted in an increased risk of cycle cancella-
tion due to insufficient ovarian response. The lower boundary of the target 

Comparing LP-cycles with EFP-cycles, no significant differences were ob-
served for: total number of oocytes retrieved (22.56 ± 10.56 vs. 16.67 ± 6.65); 
number of MII oocytes (16.89 ± 7.52 vs. 14 ± 6.96); gonadotropin consumption 
(2147 ± 535 IU vs. 2261 ± 940 IU) and duration of stimulation (9.89 ± 1.26 vs. 
10.44 ± 1.74 days).

The recipients’ age was 44.0.9 ± 4.66 years. Eight recipients received LP-
oocytes and 12 recipients received EFP-oocytes. There were no significant dif-
ferences between both groups in terms of: fertilization rate (76.5% vs. 77.3%); 
number of embryos transferred (1.67 ± 0.65 vs. 1.50 ± 0.53), and embryo qual-
ity. Twelve clinical pregnancies were obtained. When comparing LP-recipients 
vs. EFP-recipients, no significant differences were noted in pregnancy rates 
(58.3% vs. 62.5%) (n.s.).
Limitations, reason for caution: Our results are limited by the small sample 
size.

Findings of this study correspond to a sample of oocyte donors <35 years 
old, with good ovarian reserve, and under this particular stimulation protocol 
and their corresponding recipients.
Wider implications of the findings: Ovarian stimulation with gonadotropins 
and GnRH antagonists yielded, in the same oocyte donor, similar mature oocyte 
numbers regardless of the phase in which the stimulation begun (LP vs. EFP), 
confirming that the LP stimulation is a useful strategy not only for fertility pres-
ervation issues but perhaps also for oocyte donation programs.

Pregnancy rates obtained from vitrified oocytes after LP stimulation in the 
most similar situation to that of cancer patients are encouraging. Further studies 
are needed.
Study funding/competing interest(s): Funding by national/international 
organization(s), Grant from “Merck Serono de Investigación 2012”.
Trial registration number: NCT 01645241.

O-059 Antral follicle priming prior to ICSI in confirmed low 
responders: a randomized clinical trial (FOLLPRIM)

A. Marzal1, M. Monterde1, C. Díaz-García1, R. Gómez2, J.M. Rubio1,  
A. Pellicer1

1Hospital Universitario y Politécnico La Fe, Universidad de Valencia, Unidad 
de Reproducción Humana, Área de Salud de la Mujer, Valencia, Spain
2Instituto Universitario IVI-INCLIVA, Pediatría Obstetricia y Ginecología, 
Valencia, Spain

Study question: Does follicular priming prior to controlled ovarian hyperstim-
ulation (COH) improve the number of mature (MII) oocytes retrieved in low 
responders? Which of the following is the best priming treatment: testosterone, 
estradiol or combined estrogens/progestins? What are the underlying molecular 
mechanisms mediating the effect of priming on the follicles?
Summary answer: Follicular priming with transdermal estradiol increases 
significantly the number of retrieved MII oocytes in previously diagnosed low 
responders but this phenomenon is not associated with increased expression of 
FSH-R and/or A-R in granulose and cumulus cells. No priming strategy was 
significantly superior over the others.
What is known already: Follicular asynchrony has been proposed as one of 
the mechanisms leading to low response after COH. Marked follicular size dis-
crepancies imply that an important number of follicles undergo unsatisfactory 
maturation. Several studies suggest that follicular priming with estradiol, tes-
tosterone or progestins during the luteal phase of the previous cycle may syn-
chronize follicular growth and improve follicular milieu, and hence, increase 
the amount of mature oocytes retrieved. Nevertheless there are no clinical trials 
comparing such approaches.
Study design, size, duration: Unicentric, randomized, parallel, open-label, 
controlled trial, in two phases. Potential low responders (n = 96) underwent 
a first ICSI cycle between 2011–2013. Confirmed low responders in phase1 
(n = 66) were randomized to different priming protocols prior to a new ICSI: 
transdermal testosterone −20 μg/kg/day (T), transdermal estradiol −200 μg/
day (E) or combined oral estradiol −4 mg/day + progestins −150 μg desoges-
trel + 30 μg ethinylestradiol/day (C).
Participants/materials, setting, methods: Setting: University-based IVF Unit.

Patients-phase1: (≥2 criteria) maternal age ≥38, antral follicle count ≤6, 
basal FSH ≥10 mUI/mL and AMH ≤5 pM.

Patients-phase2: (no pregnancy and ≥1 criteria) ≤ 4 follicles >16 mm, E2 
≤500 pg/mL or ≤4 mature oocytes.



i26

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014 

Wider implications of the findings: GnRH agonist trigger is a good strat-
egy for the induction of final oocyte maturation in patients at risk for  ovarian 
 hyperstimulation syndrome and oocyte donors. The LH surge after trigger mim-
ics the endogenous LH peak. A value of LH below 10 mUI/ml at 10 h post-trig-
ger can alert clinicians towards a possible trigger failure. Progesterone levels do 
not seem to be helpful.
Study funding/competing interest(s): Funding by hospital/clinic(s), Centro 
de Asistencia a la Reproducción Humana de Canarias. There are not conflict 
of interest.
Trial registration number: None.

O-062 The predictive accuracy of anti-Müllerian hormone for live birth 
after assisted conception: a systematic review and meta-analysis of the 
literature

S. Iliodromiti1, T.W. Kelsey2, O. Wu3, R.A. Anderson4, S.M. Nelson1

1University of Glasgow, Reproductive and Maternal Medicine, Glasgow, 
United Kingdom
2University of St Andrews, Computer Science, St Andrews, United Kingdom
3Institute of Health and Wellbeing University of Glasgow, Health Economics 
and Health Technology, Glasgow, United Kingdom
4Queens Medical Research Institute University of Edinburgh, Medical 
 Research Council Centre for Reproductive Health, Edinburgh,  
United Kingdom

Study question: Can baseline serum anti-Müllerian hormone (AMH) predict 
live-birth after IVF/ICSI?
Summary answer: AMH, independently of age or assay used, is positively 
 associated with live birth after assisted conception; however, its predictive 
 accuracy is poor.
What is known already: AMH is an established marker of ovarian reserve, 
a good predictor of poor or excessive ovarian response after controlled 
 hyperstimulation but is weakly associated with pregnancy following fertility 
 treatment. However, it is unclear whether it can predict the ultimate outcome of 
assisted conception, live birth.
Study design, size, duration: We undertook a systematic review and meta-
analysis of the literature published until August 2013. PubMed, Embase, 
Medline, Web of Knowledge and the Cochrane trial register and unpublished 
literature were searched. The study was conducted according to the PRISMA 
guidelines.
Participants/materials, setting, methods: Studies fulfilling the eligibility 
 criteria were included. A summary diagnostic odds ratio (DOR) was estimated 
by the random effects model. A hierarchical summary receiver operator charac-
teristic (HSROC) model provided pooled estimates before and after adjusting 
for age and AMH assay.
Main results and the role of chance: Out of 361 non duplicate studies, 47 were 
selected; 17 met the eligibility criteria and 13 had extractable data thus were in-
cluded in the meta-analysis. Three out of the 13 studies included only women 
with expected low ovarian reserve and were analysed individually from the 
remaining 10 to minimise heterogeneity. The DOR for women with  unknown 
ovarian reserve (n = 5,764 women) was 2.39 (95% CI: 1.85–3.08). After 
 adjustment for age the DOR was little changed at 2.48 (95% CI: 1.81–3.22)  
and the DOR adjusted for AMH assay was almost identical at 2.42 (95% CI: 
1.86–3.14). For women with expected low ovarian reserve (n = 542 women) the 
DOR was 4.63 (95% CI: 2.75–7.81).
Limitations, reason for caution: Although the process of systematic litera-
ture review and meta-analysis is a robust way of generating a more powerful 
estimate of true-effect size with less random error than individual studies, it 
does have limitations and the inferences assumed by the data are subject to the 
limitations of the primary studies.
Wider implications of the findings: The diagnostic accuracy of AMH in 
live birth is poor and should not be used to alter clinical decisions; however, 
AMH should be considered as an alternative covariate when developing future 
 prediction models or it may be helpful when counselling couples before under-
going fertility treatment.
Study funding/competing interest(s): Funding by University(ies), No external 
funding received.
Trial registration number: N/A.

AUC range is approximately 350 ng h/mL. Corifollitropin alfa exposure was 
above this lower boundary after treatment with the recommended doses and 
resulted in adequate follicular growth. In women ≤36 years, exposure and 
follicular response were similar in women weighing ≤60 kg (100 μg, AUC 
599 ng h/mL; follicles ≥11 mm, 14.9) or >60 kg (150 μg, AUC 678 ng h/
mL; follicles ≥11 mm, 16.0). In women aged 35–42 years, weighing ≥50 kg, 
150 μg resulted in an adequate follicular response. Mean AUC was 677 ng h/
mL and the mean number of follicles ≥11 mm was 11.9 on the day of hCG 
administration.
Limitations, reason for caution: A lower boundary of the target AUC range 
was defined, but an upper limit of the target AUC range has not been estab-
lished. Therefore, the recommended dose of corifollitropin alfa should be used 
and dose increases are not indicated in case of insufficient ovarian response.
Wider implications of the findings: Presented results slightly modify the basis 
for the recommended dosing regimen of corifollitropin alfa. Prior to the con-
duct of the Pursue trial, the recommended dose for corifollitropin was based on 
body weight only. The results from Pursue support a dosing guidance based on 
body weight as well as age.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Financial support for this study was provided by Merck & Co., 
Inc., Whitehouse Station, NJ, USA.
Trial registration number: NCT00702845, NCT00696800, NCT01144416.

O-061 Measurement of endogenous LH surge after GnRH agonist 
trigger in GnRH antagonist cycles to predict trigger failure

J.P. Rouleau1, C.R. García-Guzmán1, J. Hernandez1, R. García Sánchez1, 
L. González Alemán1, M. Puopolo2, A. Palumbo1

1Centro de Asistencia a la Reproducción Humana de Canarias, La Laguna, 
Spain
2Istituto Superiore di Sanitá, Department of Cell Biology and Neurosciences, 
Rome, Italy

Study question: What is the endogenous LH response to a GnRH agonist 
(GnRHa) trigger in antagonist cycles?
Summary answer: The LH surge obtained in response to GnRH agonist 
 administration in GnRH antagonist cycles mimics the physiological surge 
 observed in natural cycles.
What is known already: We have previously shown that GnRH antagonist 
cycles triggered by a GnRH agonist have a trigger failure rate of 1% in egg 
donors and 3.4% in patients (ESHRE 2013). A correlation between the LH peak 
and the oocyte yield has been reported (Hum Reprod 2013;28:152–159). The 
present study aims to investigate the characteristics of the post-GnRH agonist 
trigger LH surge, the percentage of failed trigger and criteria that may predict 
trigger failure.
Study design, size, duration: Prospective observational study of 207 consecu-
tive oocyte donors and 73 consecutive infertility patients undergoing ovarian 
stimulation with an antagonist protocol and GnRHa trigger in a single private 
IVF program from 11/2012 to 1/2014. The trigger failure rate was determined 
and the role of LH and progesterone values was investigated.
Participants/materials, setting, methods: Two boluses of 4 mg leuprolide 
 acetate were administered 36 and 26 h before egg retrieval. Serum LH and 
 progesterone were measured before and 10 h after GnRHa administration. 
A subgroup of 94 oocyte donors had five LH determinations, before and 1, 10, 
11, and 35 h after trigger.
Main results and the role of chance: There were 2 trigger failures in each 
group (rate 2.7% in patients and 1% in donors). Mean LH levels in subjects 
with trigger failure were significantly lower than in those who responded 
 appropriately [patients: 3.6 (±1.8) vs 52.7 (±21.8), p = 0.0023; donors 4.3 
(±2.5) vs 50.6 (±26.8), p = 0.0158]. For patients, trigger failure occurred with 
LH below 5 mIU/ml and all other values were above 13 mIU/ml. In donors 
some  overlapping of values was observed: failures occurred below 6.2 mIU/
ml, but one case with successful egg retrieval occurred with a 4.9 value one at 
6.4 and one at 8.4, whereas all other values were above 10 mIU/ml. There were 
no trigger failures with LH levels above 10 mIU/ml. There were no significant 
differences for progesterone levels.
Limitations, reason for caution: Due to the small number of trigger failures, 
it was not possible to determine a clear-cut post-trigger LH cutoff level for the 
prediction of failed trigger.
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6National Cancer Institute, Division of Cancer Epidemiology and Genetics, 
Bethesda, MD, U.S.A.
7Stanford University, Department of Obstetrics and Gynecology, Stanford,  
CA, U.S.A.

Study question: Do fertility drugs increase the long-term risk of breast and 
gynecologic cancers?
Summary answer: In a large 30 years follow-up study of infertility patients we 
found little evidence that fertility drug use led to cancer risk increases. How-
ever, higher risks associated with clomiphene use were seen for breast cancer 
among heavily exposed women (12+ cycles) and for ovarian cancer among 
women who remained nulligravid.
What is known already: Fertility drugs stimulate ovulation induction and raise 
estradiol and progesterone levels, however, their effects on breast and gyneco-
logic cancer risk remain unresolved. Most previous studies on fertility drug use 
involved small numbers with relatively short follow-up periods and inability to 
control for other cancer predictors, including indications for drug usage, which 
could independently affect cancer risk (e.g. anovulation, endometriosis).
Study design, size, duration: Retrospective cohort design involving 
12,193 women evaluated and treated for infertility between 1965–1988 at 5 US 
sites, followed-up until 2010 with patient questionnaires and through linkages 
against the National Death Index and cancer registries.
Participants/materials, setting, methods: A total of 9,892 women were 
 successfully followed for cancer outcomes. Cox regression determined hazard 
ratios (HR) and 95% confidence intervals (CI) associated with fertility drug use 
after adjustment for cancer risk factors and causes of infertility.
Main results and the role of chance: During almost 30 years of follow-up, we 
identified 749 breast, 119 endometrial and 85 ovarian cancers. Ever use of clomi-
phene (40% of infertile women) was not associated with breast cancer risk (ad-
justed HR = 1.04, 95% CI 0.90–1.21). However, patients who received 12 or more 
cycles of clomiphene were at increased risk, particularly for medically validated 
invasive breast cancers (1.69, 1.16–2.45). Clomiphene use was not significantly 
associated with either endometrial (1.41, 0.98–2.04) or ovarian (1.34, 0.86–2.07) 
cancers, even when multiple exposure cycles were involved. Clomiphene use was 
associated with higher ovarian cancer risks among women who remained nul-
ligravid compared to those who conceived (respective HRs and 95% CIs = 3.63, 
1.36–9.72 vs. 0.88, 0.47–1.63; p-interaction = 0.001).  Gonadotropin use was un-
related to cancer risk, although relatively few women (10%) were exposed.
Limitations, reason for caution: Limitations of this study include inability to 
follow all women in the cohort and to obtain complete risk factor information, 
including hysterectomy/oophorectomy status. We were also limited by small 
sample sizes in our subgroup analyses.
Wider implications of the findings: Overall, our findings do not support a 
strong relationship between fertility drug use and breast or gynecologic  cancers. 
However, the association between fertility drug use and cancers should continue 
to be monitored due to the relatively young age of our study population and the 
later peak incidence of most of these cancers.
Study funding/competing interest(s): Funding by national/international 
organization(s), This project was supported in part by funds from the intramural 
research program of the National Cancer Institute, National Institutes of Health. 
None of the authors has any conflicting interests to declare.
Trial registration number: Not applicable.

O-065 Ovarian response to stimulation and obstetric outcomes: an 
analysis of 89,202 IVF birth outcomes

S. Seshadri1, S. Sunkara1

1Guys Hospital, Assisted Conception Unit, London, United Kingdom

Study question: Is there a relationship between ovarian reserve, quantified as 
ovarian response to stimulation, and obstetric outcomes of gestational age at 
delivery and birth weight following IVF treatment.
Summary answer: There was a significantly increased incidence of preterm 
and extreme pre-term births (<37 weeks and <32 & 32–36 weeks gestation 
 respectively) and an increased occurrence of low birth weight (<2500 g) 
 neonates among women with a hyper response (≥15 oocytes retrieved) follow-
ing ovarian stimulation.
What is known already: Pregnancies resulting from assisted reproductive tech-
niques are associated with a higher risk of pregnancy complications compared 
to natural conception. Whether ovarian ageing in poor responders is  associated 
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O-063 Funding source and outcomes of clinical trials in reproductive 
medicine

M. Braakhekke1, I. Scholten1, F. Mol1, B.W. Mol2, F. van der Veen1

1Academic Medical Center, Center for Reproductive Medicine, Amsterdam, 
The Netherlands
2University of Adelaide, Department of Obstetrics and Gynaecology, Adelaide, 
Australia

Study question: Does commercial funding influence reported outcome 
 measures and trial results in reproductive medicine?
Summary answer: The funding source is reported in only a minority of RCTs. 
Commercially funded trials report more often on surrogate primary outcomes, 
but do not generate more positive results than non-commercially funded trials.
What is known already: Clinical research is increasingly sponsored by phar-
maceutical companies and companies supplying medical devices. There are 
several potential ways that sponsoring by industry can influence the outcome 
of a study. Results of commercially funded studies in other fields, are known 
to report more often on surrogate outcomes and to report more positive results 
in favor of the product or device of the funding company, when compared with 
studies with other sources of – or no funding.
Study design, size, duration: Until present, the role of funding in RCTs in 
reproductive medicine is unknown. We conducted a systematic sample search. 
The search was restricted to RCTs on IVF/ICSI treatments published in 
1999/2000, 2004/2005 and 2009/2010 in five specialty journals and five high 
impact general medicine journals. We included 208 RCTs.
Participants/materials, setting, methods: Per included RCT data on  funding 
source, primary outcome measure (surrogate or hard), trial result (positive 
or indifferent), treatment topic (stimulation regimens, laboratory techniques, 
transfer protocols) were extracted. We used contingency table analysis and 
 linear-by-linear association to test the association with type of funding.
Main results and the role of chance: Overall, only 31% (64/208) of the 
RCTs reported funding of which 45% (29/64) were commercially funded. 
 Commercially funded RCTs more often used a surrogate primary outcome 
 compared to non-commercially funded RCTs (72% vs 50%, OR 2.6, 95% CI 0.80 
to 8.8). Commercially funded trials did not generate more often positive results 
than non-commercially funded trials (59% vs 63%, OR 0.85, 95% CI 0.26–2.6). 
Commercially funded RCTs reported more on ovarian stimulation regimens, 
compared to non-commercially funded RCTs (OR 3.8, 95% CI 1.0–11.4).  
The reporting on funding did not increase over time (p-value 0.25).
Limitations, reason for caution: Selection bias might be present since we con-
ducted a sample search. Due to the low percentage of trials reporting on their 
funding source, it was difficult to assess the differences in outcome between 
commercially funded trials and non-commercial funded trials accurately.
Wider implications of the findings: Reporting on funding should be obligato-
ry, so that the reader can assess commercial influences and biases. The  consort 
statement on outcome measures should be adapted to better suit the aim in 
reproductive medicine, i.e., the birth of a healthy child.
Study funding/competing interest(s): Funding by University(ies), Academic 
Medical Research Center, Amsterdam.
Trial registration number: None.

O-064 Long-term relationship of ovulation-stimulating drugs to breast 
and gynecologic cancers

B. Scoccia1, K. Moghissi2, C. Westhoff3, S. Niwa4, D. Ruggieri5, B. Trabert6, 
E. Lamb7, L. Brinton6

1University of Illinois at Chicago, Obstetrics and Gynecology, Chicago, IL, U.S.A.
2Wayne State University, Obstetrics and Gynecology, Detroit, MI, U.S.A.
3Columbia University, Obstetrics and Gynecology, New York, NY, U.S.A.
4Westat Inc., Rockville, MD, U.S.A.
5IMS Inc., Rockville, MD, U.S.A.
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Main results and the role of chance: A total of 170,311 children were hospi-
talized for a psychiatric disorder during a median follow-up period of 20 years 
(range 0–41 years). Children born to women with fertility problems had 
 modest, but significantly increased risks of all psychiatric disorders (HR 1.30, 
95%  confidence interval 1.27–1.33), and for a number of specific groups of 
 psychiatric disorders, including schizophrenia and psychoses (1.25, 1.15–1.36), 
affective disorders (1.27, 1.20–1.34), anxiety (1.33, 1.28–1.38), eating disorders 
(1.10, 1.01–1.21), mental retardation (1.26, 1.15–1.38), mental development 
disorders including autism spectrum disorders (1.19, 1.13–1.25), and behav-
ioural and emotional disorders (1.37, 1.31–1.43), compared with naturally  
conceived children. When the analyses were performed separately for psychi-
atric disorders diagnosed during childhood (0–19 years) or in young adulthood 
(≥20 years), the risk estimates were not markedly changed, indicating that the 
increased risks observed for psychiatric disorders persists into adulthood.
Limitations, reason for caution: As only severe psychiatric conditions were 
included, the true incidence of psychiatric disorders is likely to be somewhat 
underestimated. Another limitation was that it could not be determined whether 
the observed increased risks were caused by factors related to the underlying 
maternal infertility or due to fertility treatment procedures.
Wider implications of the findings: Clinicians and other healthcare person-
nel involved in diagnosis and treatment of women with fertility problems 
should be aware of the small, but potentially increased risk of psychiatric 
disorders among the children born to women with fertility problems. Knowl-
edge about potential adverse health effects associated with fertility treatment 
should always be  balanced against the physical and psychological benefits of 
a pregnancy.
Study funding/competing interest(s): Funding by national/international 
organization(s), The study was supported by the Danish Cancer Society.
Trial registration number: None.

O-067 Long-term (18-year) cost-effectiveness of single and double 
embryo transfer strategies

M.M.J. van Heesch1, J.L.H. Evers2, J.C.M. Dumoulin2, M. van der Hoeven3, 
C.E.M. van Beijsterveldt4, G.J. Bonsel5, R.H.M. Dykgraaf6, J.B. van 
Goudoever7, C. Koopman-Esseboom8, W.L.D.M. Nelen9, K. Steiner10, 
P. Tamminga11, N. Tonch12, P. van Zonneveld13, C.D. Dirksen1

1Maastricht University Medical Centre, Department of Clinical Epidemiology 
and Medical Technology Assessment, Maastricht, The Netherlands
2Maastricht University Medical Centre, Department of Obstetrics and 
 Gynecology, Maastricht, The Netherlands
3Maastricht University Medical Centre, Department of Neonatology, 
 Maastricht, The Netherlands
4VU University, Department of Biological Psychology, Amsterdam, The  Netherlands
5Erasmus Medical Center, Department of Obstetrics and Prenatal Medicine, 
Rotterdam, The Netherlands
6Erasmus Medical Center, Department of Obstetrics and Gynecology, 
 Rotterdam, The Netherlands
7VU University Medical Center, Department of Pediatrics, Amsterdam, 
The Netherlands
8Wilhelmina Children’s Hospital, Department of Neonatology, Utrecht, 
The Netherlands
9Radboud University Nijmegen Medical Center, Department of Obstetrics and 
Gynecology, Nijmegen, The Netherlands
10Radboud University Nijmegen Medical Center, Department of Neonatology, 
Nijmegen, The Netherlands
11Emma Children’s Hospital, Department of Neonatology, Amsterdam, 
The Netherlands
12Academic Medical Center, Center of Reproductive Medicine, Amsterdam, 
The Netherlands
13University Medical Center Utrecht, Department of Reproductive Medicine, 
Utrecht, The Netherlands

Study question: What is the short-term (1-year), intermediate-term (5-year) 
and long-term (18-year) cost-effectiveness of single embryo transfer (SET) ver-
sus double embryo transfer (DET) strategies from a societal perspective?
Summary answer: Short-term (1-year) results indicate that it is cost-effective 
to replace double embryo transfer with single embryo transfer. However, when 
intermediate-term (5-year) and long-term (18-years) costs and outcomes are 
incorporated, it is not cost-effective to replace double embryo transfer strategies 
with single embryo strategies.

with an increased risk of adverse obstetric outcomes is debated. It is also un-
clear if ovarian dysfunction has an association with adverse obstetric outcomes.
Study design, size, duration: Observational study using anonymized data on 
all IVF cycles performed in the UK from April 1991 to June 2008. Data from 
402,185 IVF cycles and 89,202 birth outcomes were analysed.
Participants/materials, setting, methods: Data on all women undergoing 
a stimulated fresh IVF cycle with at least one oocyte retrieved between the 
year 1991 to June 2008 were analysed for birth outcomes. Logistic regression 
 analysis of the association between ovarian response and outcomes of gesta-
tional age at delivery and birth weight were performed which was adjusted for 
confounders like multiple pregnancies.
Main results and the role of chance: Live birth rates in poor responders, 
normal responders and hyper responders were 9%, 23% and 30% respectively. 
There were significantly increased risks of adverse outcomes among women 
with hyper response compared to normal responders (OR 1.10; 95% CI: 1.03, 
1.17, p = 0.003) for pre-term birth, (OR 1.28, 95% CI: 1.12, 1.46; p < 0.001) for 
extreme pre-term birth and OR 1.08, 95% CI: 1.02, 1.16; p = 0.01 for low birth 
weight neonates). There was no significant difference in the risk of preterm, 
extreme pre-term births and low birth weight neonates in poor versus normal 
responders (OR 1.12; 95% CI: 0.97, 1.29; p = 0.11, OR 1.03, 95% CI: 0.78, 
1.35; p = 0.85 and OR 1.10, 95% CI: 0.97, 1.25; p = 0.14 respectively).
Limitations, reason for caution: The dataset contained no information on con-
founders such as the medical history of the women to allow adjustment.
Wider implications of the findings: Analysis of this extensive dataset suggests 
that hyper responders have a higher risk pre-term births and low birth weight 
babies. These findings lead to speculation whether ovarian dysfunction and/ or 
an altered endometrial milieu at the time of embryo implantation resulting from 
supraphysiological oestradiol levels underlie the unfavourable outcomes among 
hyperresponders and warrant further research.
Study funding/competing interest(s): Funding by hospital/clinic(s), Not 
 applicable.
Trial registration number: Not applicable.

O-066 Increased risk of psychiatric disorders in children born to women 
with fertility problems: results from a large Danish population-based 
cohort study

A. Jensen1, M. Hargreave1, K.J. Plessen2, M. Svahn1, T.S.S. Nielsen1, S.K. Kjaer3

1Danish Cancer Society Research Center, Virus Lifestyle and Genes, 
 Copenhagen O, Denmark
2Capital Region/University of Copenhagen, Mental Health Centre for Child and 
Adolescent Psychiatry/Department of Clinical Medicine, Copenhagen, Denmark
3Danish Cancer Society Research Center/University of Copenhagen, Virus 
Lifestyle and Genes/Department of Gynaecology The Juliane Marie Centre 
Rigshospitalet, Copenhagen O, Denmark

Study question: To examine whether children born to women with fertility 
problems have a higher risk of psychiatric disorders compared to children born 
to women without fertility problems, i.e. naturally conceived children.
Summary answer: The results suggest that children born to women with 
fertility problems have modest, increased risks for psychiatric disorders. The 
risk  increase was observed both among children aged 0–19 years and among 
children in young adulthood (≥20 years), indicating that the increased risk of 
 psychiatric disorders persist into adulthood.
What is known already: Only a few studies have investigated the risk of psychi-
atric disorders among children born after fertility treatment. Although  results from 
most of these studies do not find an increased risk of psychiatric disorders, the 
results show substantial variation, which may be due to limited size and follow-
up time in most studies. The present study will be the first with an adequate long 
follow-up period that enables assessment of risk patterns also in young adulthood.
Study design, size, duration: This retrospective register-based cohort study 
included all 2,430,827 children born in Denmark between 1969 and 2006. A 
total of 124,384 children (5%) were born to women with fertility problems and 
2,306,443 children (95%) were born to women without fertility problems. All 
children were followed up for psychiatric disorders through 2009.
Participants/materials, setting, methods: Maternal fertility status was 
 obtained by linkage to a Danish infertility cohort including virtually all women 
with fertility problems in Denmark in 1969–2006. Psychiatric disorders were 
identified in the Danish Psychiatric Central Registry. Cox regression  models 
were applied to estimate hazard ratios for overall and specific groups of 
 psychiatric disorders.
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events where gametes or embryos are mixed. The Human Fertilization and 
 Embryology Authority (HFEA) from the UK has published reports on the num-
ber of incidents involving IVF clinics and some studies exist looking at Ovarian 
Hyperstimulation Syndrome (OHSS) cases in particular. This has led to the 
implementation of mandatory witnessing procedures. Although errors occur, no 
baseline metrics exist for the IVF laboratory.
Study design, size, duration: The non-conformances from Andrology and 
 Embryology between March, 2003 and November, 2013 were reviewed. The 
total number of egg retrievals was 25,764 and the number of embryo thaw 
cycles was 5,951. We also estimated the total number of major procedures 
(N = 128,415) during the study period, including: retrievals, cryopreservation, 
ICSI, PGS, etc.
Participants/materials, setting, methods: Reports were graded based on the 
impact on an IVF cycle. Briefly, Minimal: A problem not measurably decreasing 
likelihood of success, Moderate: A problem negatively affecting a cycle but not 
to the extent that it is lost. Significant: Loss of a cycle due to loss/ mishandling 
of gametes or embryos. Major: Systemic problems affecting multiple patients.
Main results and the role of chance: In the reports 293 non-conformances 
for Andrology/Embryology were reported and classified as Minimal (N = 219: 
74.7%), Moderate (N = 58: 19.8%), Significant (N = 16: 5.5%) and Major 
(N = 0:0%). Moderate and significant errors were dominated by human error 
and equipment malfunctions. The most error prone procedure was cryopreser-
vation, representing 31% of the moderate and significant errors. The overall 
error rates of moderate and significant errors per procedure and per cycle were 
0.05% and 0.18%, respectively during the 10.66 years period. Combining mod-
erate and significant errors, resulted in error rates of approximately 1 per 1,735 
procedures and 1 per 429 cycles. Of the significant errors only, the rates were 
1 per 8,026 procedures and 1 per 1,982 cycles. This compares very favorably 
with other areas of medicine where the risk of adverse events due to laboratory 
errors ranges from 2.7 to 12%.
Limitations, reason for caution: A comparison of errors with our results 
is difficult because the different classifications may be subject to individual 
 interpretation. The limited reports examining errors in IVF have also included 
cases of OHSS, whereas ours has largely focused on laboratory procedures. 
This definitely highlights the need to have universal definitions specifically 
 related to IVF cases.
Wider implications of the findings: We propose that all IVF Centers 
 implement a system to define and track their errors no matter how trivial they 
may be, so that we can continually improve laboratory procedures to keep errors 
to the lowest possible frequency. It will never be perfect, but we should strive 
to get as close to perfect as we can. All human endeavors are associated with an 
error rate and IVF laboratories should encourage transparency and honesty with 
regard to collecting and analyzing their errors.
Study funding/competing interest(s): Funding by hospital/clinic(s), Self 
Funded.
Trial registration number: None.

O-069 Epigenetic evaluation on chemical substances contamination 
in IVF culture media

T. Makino1

1Fuji-oyama Hospital, Director Office, Oyama-cho, Japan

Study question: Although more than 50,000,000 chemical substances exist 
in the global environment, the exact levels of exposure to these toxic agents 
and their effects on reproduction, including in vitro fertilization, and other 
 physiological processes remain unknown.
Summary answer: Several environmental chemical substances at doses 
 detectable in fetomaternal specimens and IVF media induced significant 
 alterations in the epigenetic profile using mouse ES cells and human iPS cells 
system.
What is known already: Many studies have reported chemically induced birth 
defects, however little has been discussed concerning the reproductive hazards 
posed by these chemicals with regard to assisted reproductive technology (ART) 
medicine, especially the contamination of culture medium by these chemicals.
Study design, size, duration: Sensitive and specific quantitation methods have 
been developed for the measurements of several candidate chemicals. After 
measurements of the chemical contaminations in fetomaternal and IVF culture 
media specimens, health hazards in the next generation were investigated by 
analysing epigenetic alteration at doses detected using mouse ES and human 
iPS cells.

What is known already: According to (short-term) cost-effectiveness  research 
into embryo transfer strategies, DET is both more expensive and more  effective 
than SET. DET is considered cost-effective if society is willing to pay around 
€20,000 for an extra live birth. However, interpretation of current cost- 
effectiveness studies comparing embryo transfer strategies is complicated, as 
these studies fail to incorporate long-term costs and outcomes in their studies 
and use live-births as outcome measure instead of quality-adjusted life years 
(QALYs).
Study design, size, duration: a Markov model (cycle length: 1-year; time 
 horizon: 18-years) was developed comparing three IVF cycles of: (1) eSET in all 
patients; (2) standard treatment policy (STP), i.e. eSET in women <38 years with 
a good quality embryo, and DET in all other women; and (3) DET in all patients.
Participants/materials, setting, methods: Expected life years, QALYs 
and costs were estimated for all comparators. Input parameters were derived 
from a retrospective cohort study, in which hospital resource data were col-
lected (n = 580) and a parental questionnaire was send out (431 respondents). 
Probabilistic sensitivity analysis (5000 iterations of 5000 couples starting IVF 
 treatment) was performed.
Main results and the role of chance: With a time-horizon of 18-years, 3xDET is 
most effective (0.55 live births of which 19.8% multiples and 80.2%  singletons, 
10.3 life years, 9.9 QALYs) and expensive (€33,745) per couple starting IVF. 
3xeSET is least effective (0.44 live births of which 3.8% multiples and 96.2% 
singletons, 7.2 life years and 6.8 QALYs) and expensive (€23,821). Each 
 multiple child generates significantly less QALYs (?0.17, 95%CI ?0.32–?0.02)  
and higher costs (€37,827, 95%CI 24,024–54,417) than singletons.  
We  assumed that society is willing to pay €20,000 per QALY gained. With 
a time-horizon of 1-year, 3xeSET was the most cost-effective embryo trans-
fer strategy with a probability of being cost-effective of 100%. With a time 
 horizon of 5- or 18-years, 3xDET was most cost-effective, with probabilities 
of being cost-effective of 81.9% and 95.4%.
Limitations, reason for caution: A limitation is that treatment ends when it 
results in live birth and that only child QALYs were considered. Additional 
 sensitivity analyses need to confirm the model’s robustness. Results were robust 
for applying a hospital perspective instead of a societal perspective, and for 
using life years gained instead of QALYs.
Wider implications of the findings: Three-cycle DET is the preferred  strategy 
from a cost-effectiveness point of view when adopting a time horizon of 
18 years. The results were robust for applying a hospital perspective instead 
of a societal perspective, and for using life years gained instead of QALYs as 
measure of effectiveness.
Study funding/competing interest(s): Funding by national/international 
organization(s), The Netherlands Organisation for Health Research and 
 Development.
Trial registration number: Not applicable.
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O-068 To err is human, even in IVF: A review of non-conformances/
errors in 31,715 in vitro fertilization (IVF) treatment cycles

D. Sakkas1, C.B. Barrett1, M. Alper1

1Boston IVF, Waltham, MA, U.S.A.

Study question: Over the last 35 years IVF has grown more complex with the 
adoption of highly complex laboratory procedures. The aim of this paper was to 
interrogate a large non-conformance ISO database spanning over 10 years and 
answer: What types of errors are made, how often and how to minimize errors?
Summary answer: This report presents novel data demonstrating that IVF 
laboratories do well regarding errors compared to other medical laboratories. 
Implementing a quality management system throughout an organization allows 
one to identify and track errors, and have a very tight system to resolve them 
when they occur.
What is known already: Medical errors are not uncommon and are an unfor-
tunate occurrence in medicine. In IVF, the publicized mistakes are the  serious 
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Main results and the role of chance: 65 of 69 VOCs tested in indoor ambient air 
before relocation were below detection limit. Four substances were  significantly 
above detection limit, three alcohols [2-ethyl-1-hexanol, 2- propanol, and 
1- propanol] and one aromatic VOC [m/p-xylene]. Two of these values were, 
 according to relevant guidelines for indoor air quality for workplaces, above per-
mitted levels. Following the relocation of the laboratory to newly built  facilities 
with overpressure ventilation systems, two alcohols [2-propanol and 1-propanol] 
remained detectable above permitted levels. When examining the equipment 
and other appliances, in particular the interior of the incubator, 21 identifiable 
VOCs were present in noticeable concentrations above the ambient indoor 
air, such as alcohols (e.g. 1-butanol), aromatics (e.g. toluene, m/p-xylene),  
terpenes (e.g. alpha-pinene), aldehydes (e.g. n-hexanal), siloxanes (e.g. octa-
methylcyclotetrasiloxane) and esters (e.g. methyl methacrylate).
Limitations, reason for caution: The VOCs composition will differ between 
laboratories depending on equipment/agents, building, location and personnel 
turn-over. As yet, no thresholds have been defined above which a detrimental 
effect of individual VOCs or groups of VOCs can be expected. The present 
analysis serves as a basis for further investigations (embryo culture-systems).
Wider implications of the findings: Alcohols [1-propanol and 2-propanol] 
were identified in noticeable concentrations in all measurements. This could 
mainly be caused by exogenous factors, such as hygiene measures, i.e. traces 
of disinfectants. Since the detected concentrations are already above recom-
mended thresholds for healthy people, it should be tested if these concentrations 
are also of damage for embryonic cells. The ability of alcohols to dissolve and 
permeate water and oil, respectively, may aggravate this problem.
Study funding/competing interest(s): Funding by University(ies), Universität 
zu Lübeck.
Trial registration number: N/A.

O-071 No difference in singleton birth weight according to the type of 
culture medium and according to the duration of in vitro culture

A. De Vos1, P. Haentjens2, M. Bonduelle3, H. Tournaye1, G. Verheyen1

1UZ Brussel, Centrum voor Reproductieve Geneeskunde, Brussels, Belgium
2UZ Brussel, Centre for Outcomes Research and Laboratory for Experimental 
Surgery, Brussels, Belgium
3UZ Brussel, Centrum voor Medische Geneeskunde, Brussels, Belgium

Study question: Does the type of medium for in vitro culture and the duration 
of culture influence singleton birth weight after IVF/ICSI treatment?
Summary answer: The present study did not show any difference in mean 
singleton birth weight according to four different culture media. Day 5 blasto-
cyst transfer resulted in a similar mean singleton birth weight as compared to 
day 3 embryo transfer.
What is known already: Previous studies have indicated that in vitro culture of 
human embryos may affect birth weight of live born singletons. Both the culture 
medium and the duration of culture might be implicated. However, few studies 
have confirmed an effect of culture medium and duration on birth weight and 
reports are conflicting.
Study design, size, duration: A large retrospective analysis was conducted, 
including all singleton live births after transfer of fresh day 3 or day 5  embryos 
 resulting from IVF and ICSI cycles performed between March 2004 and 
 February 2012.
Participants/materials, setting, methods: A total of 3154 singleton live births 
resulting from singleton pregnancies were considered for the analysis. Four 
 different sequential embryo culture media were used: Cook (n = 158), Medicult 
(n = 1388), Sage (n = 898) and Vitrolife (n = 710). Maternal age, maternal 
and paternal BMI, maternal smoking, maternal parity, main cause of infertility, 
method of fertilization (IVF or ICSI), time in culture and number of embryos 
transferred were documented. Embryo transfers were performed either on day 3 
(n = 1855) or on day 5 (n = 1299). Singleton birth weight was the primary 
 outcome parameter. Other outcome parameters included gestational age, mode 
of delivery, and gender of the newborn.
Main results and the role of chance: No significant differences in mean sin-
gleton birth weight (±SE) were observed among the four culture media: Cook 
3259g (±43), Medicult 3222g (±15), Sage 3281g (±19), and Vitrolife 3251g 
(±21) (P = 0.107). The mean singleton birth weight was not different between 
day 3 embryo transfers (3241 ± 13 g) and day 5 blastocyst transfers (3257 ± 16 g; 
P = 0.425). Multiple regression analysis controlling for  maternal, paternal, 
 treatment and newborn potential confounders confirmed the non-significant 

Participants/materials, setting, methods: Three hundreds and fifty fetoma-
ternal samples, including maternal and cord bloods, amniotic fluids and 120 
various IVF culture media were collected for the measurement of phthalates 
(DEHP, MEHP) and polybrominated diphenyl ethers. Possible health hazards 
of these chemicals were investigated by analyzing epigenetic profile alterations.
Main results and the role of chance: The concentrations of these 2 chemical sub-
stances in the fetomaternal environment, as detected using newly  developed and 
highly sensitive and specific chromatographic and spectrometric assay system, 
were in the ranges between 1 and 10 ppb levels. Epigenetic indicators, such as 
DNA methylation, histone modification, and heterochromatin/ euchromatin, could 
real dynamic changes in cellular conditions in embryonic stem cells  established 
from the mouse inner-cell mass. One ppb of MEHP and deca- brominated diphe-
nyl ethers (decaPBDEs) were capable causing  significant  epigenetic changes.

Ten to 100 times higher amounts of MEHP and PBDEs as compared to 
those in the fetomaternal specimens were detected in some of the IVF media.
Limitations, reason for caution: Phthalates, popular plasticizers, have some 
potential reproductive toxicity in both animals and human.

PBDEs are a group of flame retardants and can induce thyroid dysfunction 
and adverse effect on human fertility.
Wider implications of the findings: The Center for devices and Radiologi-
cal Health, a branch of US FDA, has recommended considering alternatives of 
phthalates, when high-risk procedures, such as transfusion and hemodialysis 
are to be performed on pregnant women carrying a male fetus. Several PBDEs, 
because of their various toxicities, have been banned and restricted interna-
tionally as part of the new Persistent Organic Pollutants under the Stockholm 
Convention on Persistent Organic Pollutants (UNEP, 2009).
Study funding/competing interest(s): Funding by national/international 
organization(s), The Ministry of Health, Labour and Welfare, Japan.
Trial registration number: None.

O-070 Volatile organic compounds (VOCs) in the IVF laboratory: 
presence and concentrations in ambient air, sources of emission and 
effects of laboratory relocation to new premises.

B. Brauer1, E.A. Schwanbom2, B. Schöpper1, S. Al-Hasani1, M. Depenbusch1, 
G. Griesinger1

1Universität zu Lübeck, Department of Gynecological Endocrinology and 
Reproductive Medicine, Lübeck, Germany
2University of Applied Sciences Lübeck, Biomedical Engineering, Lübeck, 
Germany

Study question: Which VOCs are detectable in indoor ambient air in a long-
established IVF laboratory? What are the concentrations of VOCs? Is there a 
difference in types and concentrations between indoor ambient air and air inside 
the incubators? Does relocating an IVF laboratory to new facilities affect VOC 
presence and concentrations?
Summary answer: In ambient air a limited number of VOC was  detected, 
 mostly alcohols. In a new facility with same laboratory equipment but 
 overpressure system the total VOC load was reduced, but the alcohol concen-
trations were increased. Remarkably, inside incubators more VOCs and higher 
concentrations were detected than in indoor ambient air.
What is known already: VOCs may be emitted from various sources in the 
IVF-laboratory setting. Some VOCs have been identified as potentially geno-
toxic or mutagenic in contexts other than in vitro fertilization. Exposure of 
human embryos in vitro to VOCs may have harmful consequences on both 
 reproductive potential of the embryo as well as long term child health.  However, 
as yet little is known about concentrations and sources of VOCs commonly 
detected in IVF laboratories.
Study design, size, duration: Prospective observational study with  systematic 
VOC assessment before and after relocation of the IVF-laboratory of a 
 University Infertility Center in Germany. Short-term measurements during 
 laboratory operation with samples of five liters in compliance with international 
standards. Relocation with same equipment into new premises (new furniture, 
flooring, air conditioning etc.).
Participants/materials, setting, methods: VOCs in indoor ambient air were 
determined with Tenax® (Dräger-Germany) thermal desorption tubes using 
standard gas chromatography and mass spectrometry methods with lower  limits 
of detection between 2 to 10 μg/m³. 69 different VOCs could simultaneously 
be determined. VOC-sources were investigated with a VOC specific probe 
(GrayWolf®-USA).
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centres as they may have a negative impact on the outcome of the fertility 
 treatment. This study revealed that mouse sperm has the same sensitivity as 
human sperm to toxic agents, and can be considered as a good alternative to 
human sperm in bioassays for toxicity screening.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by commercial/corporate company(ies), Centre for Reproductive Medicine, UZ 
Brussel, Brussel, Belgium, EggCentris BVBA, Anderlecht, Belgium.
Trial registration number: N/A.

SELECTED ORAL COMMUNICATION SESSION

SESSION 19: NEW EVIDENCE IN EARLY PREGNANCY OUTCOME

Monday 30 June 2014 15:15 - 16:30

O-073 A randomised double-blind placebo-controlled trial of 
intravenous immunoglobulin in the treatment of secondary recurrent 
miscarriage

O.B. Christiansen1, H.S. Nielsen1, L. Lunoe1, L. Egestad1, E.C. Larsen1

1Copenhagen University Hospital Rigshospitalet, Fertility Clinic 4071, 
 Copenhagen, Denmark

Study question: Do infusions of intravenous immunoglobulin (IvIg) during 
the first trimester of pregnancy increase the chance of live birth in women with 
secondary recurrent miscarriage (RM)?
Summary answer: Results regarding the efficacy of IvIg treatment of women 
with secondary RM will be given in June 2014 after breakage of the trial 
 randomisation code.
What is known already: The protocols of the 8 randomised placebo-controlled 
of IvIg for the treatment of RM published so far have been very heteroge-
neous and the results very divergent. Two meta-analyses of all the published 
randomised trials suggest that IvIg may be efficient in secondary but not in 
primary RM.
Study design, size, duration: The trial was randomised, placebo-controlled and 
double-blinded. Fourty-one patients received up to 8 infusions of IvIg (24–36 g  
immunoglobulin CSL Behring® or Privigen®) and 41 patients placebo (human 
albumin) from gestational week 4 to the time of miscarriage or week 15. 
 Infusions were given between 2008 and October 2013.
Participants/materials, setting, methods: Participants were women 
with  secondary RM with ≥3 miscarriages after a live birth and a total of 
≥4 miscarriages with normal uterine anatomy, normal parental chromo-
somes and  negative for antiphospholipid antibodies referred to a tertiary RM 
 centre. The mean number of previous first trimester miscarriages was 5.0 
(range 4–10)
Main results and the role of chance: The main outcome measure is the 
 difference between the frequency of live births with surviving offspring in 
the IvIg and placebo groups, the relative risk reduction of new miscarriage 
and the number needed to treat. Comparisons will be done by the χ2-test. 
Results will be presented in June 2014 after breakage of the randomisa-
tion code in April when the last participant is expected to give birth. Ultimo 
January 2014, 43 (52.4%) of all 82 participants have given birth or are still 
pregnant in the third trimester, 38 (46.3%) have had a further miscarriage 
and one (1.2%) an ectopic pregnancy. No serious adverse events have been 
registered.
Limitations, reason for caution: Although this is the largest randomised trial 
of IvIg in RM conducted so far, the numbers of participants are limited and 
the true therapeutic effect (if any) may be over- or underestimated. Some of 
the miscarriages in the trial are due to embryonal aneuploidies, which are not 
treatable by IvIg.
Wider implications of the findings: If a significant treatment effect of IvIg 
can be demonstrated, IvIg may be offered to patients with secondary RM and 
≥4 miscarriages. The results cannot be extrapolated to patients with fewer mis-
carriages, who are expected to exhibit a favourable spontaneous prognosis or 
patients with primary RM.
Study funding/competing interest(s): Funding by national/international 
organization(s), The Danish Council for Independent Research.
Trial registration number: ClinicalTrials.gov identifier NCT 00722475.

 differences in mean singleton birth weight among the four culture media. Like-
wise, the adjusted mean singleton birth weight was not different according to the 
culture duration (P = 0.805).
Limitations, reason for caution: Our study is limited by its retrospective 
 design and the fact that the four different sequential culture systems were used 
in different time periods. However, no other significant changes were introduced 
in the laboratory procedures during the whole study period. One of the four 
culture media groups represents a rather small group. Pregnancy- associated 
factors possibly influencing birth weight (such as diabetes, hypertension, pre-
eclampsia) were not included in the analysis.
Wider implications of the findings: The present large retrospective study 
does not confirm earlier concern that both the type of culture medium (smaller 
studies) and the duration of embryo culture could influence singleton birth 
weight. However, a continuous surveillance of human embryo culture pro-
cedures (medium type, culture duration and other culture conditions) seems 
warranted.
Study funding/competing interest(s): Funding by hospital/clinic(s), UZ Brussel.
Trial registration number: Not applicable.

O-072 Toxicity testing of decontaminating agents and cleaning products 
used in human IVF laboratories

G. Verheyen1, S. ‘T Sas2, R. Souffreau1, R. Janssens1, R. Cortvrindt2

1UZ Brussel, Centre for Reproductive Medicine, Brussel, Belgium
2EggCentris, ART Screening - Quality Control, Anderlecht, Belgium

Study question: This study aimed to determine the safety of commonly used 
decontamination products used in an IVF centre by determining the release of 
volatile organic compounds (VOC) upon use and the biological effect upon 
clinically relevant indirect exposure to human sperm, mouse sperm and mouse 
embryos.
Summary answer: VOC release from commercially available cleaning and 
 decontamination products are minimal compared to plain alcohol or ether. 
However, three out of the nine tested products reduced human and mouse sperm 
quality and one had a negative impact on embryo development.
What is known already: According to EU regulations, embryology  laboratories 
should operate in a GMP grade A air quality (laminar flow cabinet) and D 
background. GMP classification is based on particle counts and microbiologi-
cal load of the laboratory air and surfaces so stringent disinfection protocols 
are required. Disinfectants can generate VOCs who may harm gamete and 
embryo quality during handling, so they should be tested in a bioassay before 
 application in an IVF clinic.
Study design, size, duration: Sixteen detergents and decontaminants were 
 tested for VOC release. From these, nine where tested in three bioassays: 
human sperm survival test (SST) in two independent laboratories, mouse sperm 
 motility assay (SMA), and mouse embryo assay (MEA).
Designs: 1. Inter-laboratory SST comparison; 2. Inter-species comparison of 
SMA/SST; 3. Comparison of SMA and MEA.
Participants/materials, setting, methods: VOCs were measured with a 
mini RAE 2000. Prepared sperm of human semen donors n = (13) and mice 
(B6CbF1, n = 59), and zygotes of 26-day old mice (B6CbaF1, n = 24) were used 
for the bioassays. Motility was microscopically determined according to WHO 
criteria (laboratory1) and with the Autosperm analyser (laboratory 2).
Main results and the role of chance: High VOC values were measured from 
alcohols (1360–350 ppm), ether (5000 ppm) and an alcohol containing agent 
(432 ppm), while alcohol-free products showed low VOC release (3.5–0.1 ppm).

In both labs, the sperm tests revealed that 3 out of 9 tested products reduced 
human sperm motility below the respective test acceptance criteria upon in-
direct clinically relevant exposures. Mouse sperm exposure yielded the same 
results as human sperm in two independent test runs. As both labs and both 
species demonstrated comparable test results, the three positive products should 
be considered toxic for sperm and avoided in an IVF environment. In the mouse 
embryo assay, only 1 out of 9 products revealed toxicity, manifested in a de-
crease or complete absence of blastocyst formation on day 5.
Limitations, reason for caution: Sperm and embryos show a different sen-
sitivity to (cleaning) products, indicating that a single assay for reprotoxicity 
determination is unreliable. Correct test assay selection is critical and should be 
directed to the application domain of the test product.
Wider implications of the findings: Considerations should be taken when 
 selecting cleaning products and decontaminating agents for use in human IVF 
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Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by the Dutch Cancer Society (grant no. 
VU 2006-3622) and by Foundation Children Cancer Free. None of the authors 
report a conflict of interest.
Trial registration number: NTR2922 http://www.trialregister.nl/trialreg/
admin/rctview.asp?TC=2922.

O-075 Association between embryonic genotype for a leukemia 
inhibitory factor (LIF) gene polymorphism and pregnancy outcomes  
after ART

J.G. Franco Jr.1, C.G. Petersen1, L.D. Vagnini2, A. Renzi2,  
G.R. Oliveira-Pelegrin2, A.L. Mauri1, J. Ricci1, F.C. Massaro1, M. Cavagna3, 
R.L.R. Baruffi1, J.B.A. Oliveira1

1Centre for Human Reproduction Prof. Franco Jr/Paulista Center for 
 Diagnosis Research and Training, Research, Ribeirao Preto, Brazil
2Paulista Center for Diagnosis Research and Training, Research, Ribeirao 
Preto, Brazil
3Centre for Human Reproduction Prof. Franco Jr/Paulista Center for 
 Diagnosis Research and Training/Women’s Health Reference Center Perola 
Byington Hospital, Research, Ribeirao Preto, Brazil

Study question: Is there an association between embryonic genotype for the 
leukemia inhibitory factor (LIF) T/G (rs929271) gene polymorphism and preg-
nancy outcomes after IVF/ICSI?
Summary answer: Couples with embryos carrying only the T/T LIF genotype 
exhibited decreased implantation and pregnancy rates after IVF/ICSI.
What is known already: LIF plays a role in both the adhesive and the inva-
sive phases of implantation through its anchoring effect on the trophoblast and 
its regulation of trophoblast differentiation. LIF has been shown to modulate 
trophoblast invasiveness and affect immune tolerance. The literature provides 
evidence that the LIF T/G gene polymorphism (rs929271) is associated with 
female fertility. However, no previous studies have considered the genotype of 
the male parent or the embryo.
Study design, size, duration: A prospective cohort study was performed on 
353 couples (706 individuals) undergoing IVF/ICSI who were recruited from 
03/2012 to 07/2013. The couples were divided into two groups according to 
their LIF genotype combinations: T/T × T/T and all of the other possible geno-
types combined.
Participants/materials, setting, methods: DNA was extracted from peripheral 
blood samples taken from each participant. The LIF single nucleotide poly-
morphism (SNP) T/G was genotyped by real-time PCR. Cumulative results 
(including fresh and frozen cycles) were analyzed. Hardy-Weinberg genotype 
distributions of the entire sample indicated concordance between the observed 
and expected frequencies.
Main results and the role of chance: Couples with embryos carrying only the 
T/T LIF genotype presented decreased implantation and pregnancy rates com-
pared with couples with embryos with other genotypes (Table 1).

Table 1: Results.

General features and  
clinical outcomes

Couples’ genotypes combinations

T/T × T/T
G/G × G/G, T/G × G/G, 
T/T × G/G, T/G × T/G, 

T/T × T/G
P

N 61 292
Embryo genotype Only T/T All genotypes
Maternal age (years) 36.2 ± 4.4 35.4 ± 4.2 0.18
Paternal age (years) 40.2 ± 7.2 38.1 ± 6.2 0.09
Transfers (n): total 1.5 ± 0.8 1.4 ± 0.8 0.16
Transfers (n): fresh/frozen 1.2 ± 0.6/0.3 ± 0.6 1.2 ± 0.6/0.2 ± 0.5 0.77/0.46
Embryos transferred (n): total 3.3 ± 2.0 3.0 ± 2.0 0.14
Embryos transferred (n): fresh/frozen 2.7 ± 1.9/0.6 ± 1.2 2.5 ± 1.60.5 ± 1.1 0.35/0.53
Implantation rate 10.5% (21/200) 20.6% (178/865) 0.0008
Clinical pregnancy rate/patient 32.8% (20/61) 47.6% (139/292) 0.04
Clinical pregnancy rate/transfer 21.7% (20/92) 34.0% (139/409) 0.02
Miscarriage rate 45.0% (9/20) 26.6% (37/139) 0.11
Ongoing pregnancy rate/patient 18.0% (11/61) 34.9% (102/292) 0.01
Ongoing pregnancy rate/transfer 12.0% (11/92) 24.9%(102/409) 0.005

Limitations, reason for caution: Additional validation of the analyzed SNP 
(increasing the number of cases) will be important to provide more information 

O-074 Radiotherapy and its impact on pregnancy outcomes: results 
from a nationwide study among female childhood cancer survivors 
(the DCOG LATER-VEVO study)

L. Damen1, M.H. van den Berg2, A. Overbeek3, G.J.L. Kaspers2,  
F.E. van Leeuwen4, L.C.M. Kremer5, M.M. van den Heuvel-Eibrink6, 
W.J.E. Tissing7, J.J. Loonen8, A.B. Versluys9, D. Bresters10, C.B. Lambalk3, 
E. van Dulmen-den Broeder1

1VU University Medical Center, Pediatrics, Amsterdam, The Netherlands
2VU University Medical Center, Paediatrics, Amsterdam, The Netherlands
3VU University Medical Center, Obstetrics and Gynaecology, Amsterdam, 
The Netherlands
4Netherlands Cancer Institute, Epidemiology, Amsterdam, The Netherlands
5Emma Childrens’ Hospital/Amsterdam Medical Center, Paediatric Oncology, 
Amsterdam, The Netherlands
6Sophia Childrens’ Hospital/Erasmus MC University Medical Center, 
 Paediatric Oncology, Rotterdam, The Netherlands
7Beatrix Children’s Hospital/University Medical Center Groningen, 
 Paediatric Oncology, Groningen, The Netherlands
8Radboud University Nijmegen Medical Center, Paediatric Oncology, 
 Nijmegen, The Netherlands
9University Medical Center/Wilhelmina Childrens Hospital, Paediatric 
 Oncology, Utrecht, The Netherlands
10Willem-Alexander Children’s Hospital Leiden University Medical Center, 
Pediatric Stem Cell Transplantation, Leiden, The Netherlands

Study question: Do female childhood cancer survivors (CCSs), treated with 
radiotherapy, have an increased risk of miscarriage, preterm delivery or low 
birth weight offspring and how does field, dose, and timing (before or after 
menarche) of radiotherapy influence this risk?
Summary answer: Overall, female CCSs are at increased risk of preterm 
 delivery and low birth weight offspring. This risk was particularly increased 
for survivors treated with high dose radiotherapy to the abdomen (≥30 Gy) and 
those treated with radiotherapy to the uterus before menarche. No increased risk 
of miscarriage was found.
What is known already: Radiotherapy involving the uterus can reduce uterine 
volume, decrease myometrial elasticity and damage uterine vascularity. These 
 alterations can impair uterine function and thereby restrict fetal growth and 
the ability to carry the foetus to term. Cranial irradiation may impair the func-
tion of the hypothalamic-pituitary-ovarian axis, thereby increasing the risk of 
miscarriage.
Study design, size, duration: The study, part of a nationwide multi-cen-
ter  retrospective cohort study on female fertility in CCSs (the DCOG 
LATER- VEVO-study) in the Netherlands, included 1045 survivors and 
796 controls. Data on pregnancy outcomes were assessed by means of a  
questionnaire.  Complete treatment data were retrieved from the DCOG 
LATER database.
Participants/materials, setting, methods: The study population consisted of 
adult female 5-year CCSs, born <1-1-1993, treated between 1963 and 2002, and 
who reported to have been pregnant at least once. The control group  consisted of 
sisters of survivors and randomly selected females from the general  population. 
Logistic regression was used to calculate odds ratios.
Main results and the role of chance: Overall, treatment with radiotherapy 
was associated with an increased risk of preterm delivery preterm and low 
birth weight offspring, but not miscarriage, in CCS compared with controls 
(OR = 2.81, 95% CI 1.53–5.16 and OR = 4.13, 95% CI 2.00–8.54,  respectively). 
The highest OR’s were found for females treated with high-dose radiotherapy 
(≥30 Gy) to the abdomen (OR = 7.05, 95% CI 1.22–40.85 and OR = 12.08, 
95% CI 2.01–72.58, for preterm delivery and low birth weight offspring respec-
tively). Radiotherapy involving the uterus given before menarche (OR = 2.44, 
95% CI 1.00–5.92) was associated with preterm delivery.
Limitations, reason for caution: Precise estimates regarding the radiotherapy 
doses to the uterus are lacking, as dosimetric calculations have not yet been 
performed. This will be done, however, in the near future. Pregnancy outcomes 
were based solely on self-reported data and were not validated.
Wider implications of the findings: This study shows an increased risk of 
preterm delivery and offspring with low birth weight for female survivors of 
childhood cancer treated with radiotherapy, especially after high dose radiation 
to the abdomen (≥30 Gy) and when radiotherapy is given to an area involv-
ing the uterus prior to menarche. Careful management and monitoring of these 
women during pregnancy is warranted.
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O-077 Assisted reproduction technology treatment does not increase the 
total chromosome abnormality rate but increases the incidence of trisomy 
and decrease the incidence of polyploidy

C. Dehua1, D. Yi1, Y. Di1, F. Gong2, C. Lu2, G. Lu2, Y. Tan1

1Reproductive and Genetic Hospital of Citic-Xiangya Changsha Hunan P.R. 
China, Genetic Center, Changsha, China
2Reproductive and Genetic Hospital of Citic-Xiangya Changsha Hunan P.R. 
China, Reproductive Center, Changsha, China

Study question: Is the incidence rate of chromosomal abnormalities in early 
miscarriages increased after assisted reproductive technology (ART) treatment?
Summary answer: The total incidence rate of chromosomal abnormalities 
in early miscarriages is not increased after ART treatment compared with 
NC. However, a statistically difference exists in the incidence of trisomy and 
 polyploidy. ART treatment increases the incidence of trisomic miscarriages 
and  decreases the incidence the polyploidy miscarriages.
What is known already: ART is the primary means of treating infertility. 
Chromosomal abnormality is the major cause of early miscarriages in both 
natural conceptions (NC) and ART conception.
Study design, size, duration: A retrospective analysis of 2606 early spontane-
ous miscarriages in our hospital from January 2006 to December 2013 was 
performed by our cytogenetic laboratory. Among them 1897 samples were from 
patients after ART treatment and 709 samples were from couples through NC.
Participants/materials, setting, methods: Genomic DNA was extracted from 
the chorionic villus of early miscarriages. Reference DNA was prepared from 
peripheral blood lymphocytes of healthy male donors. Comparative  genomic 
 hybridization (CGH) was used to analyze the chromosome copy number  variants, 
and fluorescent in situ hybridization (FISH) was applied to detect the polyploidy.
Main results and the role of chance: The frequency of chromosomal 
 abnormalities in the NC group (52.61%, 373/709) and the ART group (51.98%, 
986/1897) was not statistically different. The major chromosome  abnormality 
was aneuploidy, and the frequency of chromosomally abnormal abortions 
 increased with maternal age in both groups. Trisomy 16, 22 and monosomy X 
were the most frequent anomalies, followed by trisomy 21, 15 and 13. There 
were no trisomy 1 found in two groups. However, the type of chromosomal 
abnormalities was significantly different between the two groups. The rate of 
autosomal trisomies in the NC group and the ART group was 67.56% (252/373) 
vs 79.21% (781/1897), and the rate of polyploidies in the NC group and the 
ART group was 11.53% (43/373) vs 2.82% (22/986), respectively.
Limitations, reason for caution: CGH can only detect chromosome segment 
abnormality with above than 5 Mb, therefore the microduplication or micro-
deletion which leads to early miscarriages maybe omitted. Due to the different 
genetic background between ART patients and normal population, the analysis 
of chromosome abnormality rate in this study might exist in biases.
Wider implications of the findings: ART is a safe technique in early 
 miscarriages resulted from chromosome abnormality. It has an advantage in 
 decreasing the incidence of polyploidy. However, our study showed that ART 
has an increasing trend of trisomic pregnancy.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by a grant from the Major State Basic 
Research Development Program of China (No. 2012CB944901).
Trial registration number: Not applicable.

SELECTED ORAL COMMUNICATION SESSION

SESSION 20: PSYCHOSOCIAL ISSUES AND CARE IN INFERTILITY

Monday 30 June 2014 15:15 - 16:30

O-078 ESHRE guideline: Psychosocial care in infertility and medically 
assisted reproduction

S. Gameiro1, J. Boivin1, E. Dancet2, C. de Klerk3, M. Emery4, C. Lewis-Jones5, 
P. Thorn6, U. Van den Broeck7, C. Verhaak8, C. Venetis9, T. Wischmann10, 
N. Vermeulen11

1Cardiff University, School of Psychology, Cardiff Wales, United Kingdom
2U.Z. Leuven, Fertility Centre, Leuven, Belgium
3Erasmus MC, Erasmus MC, Rotterdam, The Netherlands

about the potential use of this polymorphism. Differences in the genetic back-
grounds of various ethnic populations should also be considered.
Wider implications of the findings: This SNP could be used as a  susceptibility 
marker capable of predicting implantation efficiency. The ability to predict 
 ongoing pregnancy rates using genetic markers during IVF/ICSI treatment can 
encourage patients to undergo additional cycles of ART and increase their suc-
cess rates. Due to the ethical constraints of working with human embryos, this 
prospective, non-invasive investigation was conducted using genotype assess-
ments of potential parents and should encourage new research based on similar 
principles.
Study funding/competing interest(s): Funding by hospital/clinic(s),  Centre 
for Human Reproduction Prof. Franco Jr, Paulista Center for Diagnosis 
 Research and Training.
Trial registration number: Not applicable. The study was authorized by the 
local ethics committee.

O-076 An evaluation of biochemical pregnancy rates (BPR) as a 
functional of age in women 21 to 42-years old, who underwent single 
embryo transfer (SET)

A. Zeadna1, W.Y. Son1, M. Hartman1, H. Holzer1, S.L. Tan1, M.H. Dahan1

1McGill University Health Centre, Department of Obstetrics and Gynecology 
Royal Victoria Hospital, Montreal, QC, Canada

Study question: Does age affect the biochemical pregnancy rate (BPR) in 
women who underwent in vitro fertilization (IVF)?
Summary answer: Among IVF subjects who underwent single embryo 
 transfer (SET), advancing age up until the completion of the 40th year had no 
effect on the BPR. However the BPR did increase in 41–42 year olds compared 
to younger women.
What is known already: Clinical miscarriage rates increase as women age. 
This is associated with an increased likelihood of aneuploidy in the embryo. 
It would be anticipated that biochemical pregnancy rates would also rise with 
maternal age. However, no study has previously evaluated the effect of maternal 
age on biochemical pregnancy rates in women who underwent IVF or spontane-
ous conception. Single embryo transfer permits the evaluation of the effect of 
age on the BPR for the first time.
Study design, size, duration: This is a retrospective study, approved by the 
Human Subjects Committee. Subjects (N = 1824) who underwent single 
 embryo transfer (SET) as part of a fresh or thawed IVF cycle were recruited 
from August 2008 through December 2012. Each subject is represented only 
once. Data was compared using chi-squared and multivariate analysis.
Participants/materials, setting, methods: A pregnancy was defined as a serum 
b-hCG level of >10 mIU/ml at 16 days embryo age. The BPR was absence of 
ultrasonographic evidence of pregnancy as a percentage of all non-ectopic preg-
nancies. Clinical miscarriage was pregnancy loss before 20-weeks gestational 
age after ultrasonographic evidence of an intrauterine pregnancy.
Main results and the role of chance: 1636 fresh and 188 frozen SET were ana-
lyzed, and the pregnancy rate per transfer were 39% and 40%  respectively. The age 
range was 21–42 years. The BPR per pregnancy for fresh and  frozen IVF cycles 
were 14%, and were therefore combined for analysis. As  expected the pregnancy 
rate decreased significantly as the subject aged (p < 0.001). Age also had a signifi-
cant effect on clinical pregnancy rates (Age 21–30 years: 41.6%, Age 31–35 years: 
40.7%, Age 36–40 years: 27.0%, Age 41–42 years: 12.1%) (p < 0.001). The like-
lihood of a clinical miscarriage also increased with age (p = 0.001). Surprisingly, 
advancing age had no effect on BPR until age 40 (p = 0.35) (Age 21–30 years: 
13.5%, Age 31–35 years: 11.6, Age 36–40 years:15.9%). However, 41–42 year 
olds were more likely to have  biochemical pregnancies than women aged 21–40 
( p = 0.05) (BPR 41–42 years; 25.8%).
Limitations, reason for caution: This was a retrospective study.
Wider implications of the findings: This is the first evaluation of age on 
BPR in the literature. Findings imply that genetic anomalies that cause BPR 
are  unaffected by age between 21–40 years. As aneuploidy becomes more 
 prevalent at 41 and 42 years, the BPR does increase. We previously demon-
strated that compared to spontaneous pregnancies, IVF does not increase the 
BPR (ESHRE 2013). Therefore, it is likely this surprising result was not caused 
by IVF,  masking an age effect on BPR.
Study funding/competing interest(s): Funding by hospital/clinic(s), McGill 
University Health Centre.
Trial registration number: Retrospective, not applicable.
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What is known already: Evidence of the psychological impact of infertility 
has been documented. A diagnosis of infertility is associated with increased 
stress and anxiety. Treatment is a source of emotional distress and risk of 
 depression is higher after ART cycle failure. Lack of psychological support 
has been reported among the reasons to discontinue ART-treatments. As such, 
assessing the patients’ psychological state and addressing their psychological 
needs should be integrated early in the care of infertile patient.
Study design, size, duration: A mixed-methods framework, that integrates 
semi-structured qualitative telephone interviews and a quantitative online 
 survey, was used. An independent Review Board provided ethics approval. The 
study was deployed in China, Japan, Turkey, Russia, India, the United States 
and in the Middle East (United Arab Emirates, Saudi Arabia, and Iran).
Participants/materials, setting, methods: Reproductive physicians treating 
five or more patients per month using ART were included. Data were collected 
through qualitative interviews and quantitative surveys. Questions related to 
challenges experienced by healthcare providers in their practice and addressed 
knowledge, skills, confidence and relevance of skills for different aspects of care.
Main results and the role of chance: The final sample consisted of 174 
physicians, of which 76% self-identified as Reproductive Endocrinologists. 
Respondents reported needing improvement (72%) in their skills to perform 
a psychological assessment. Participants’ mean rating of confidence in their 
skill to perform this assessment was 2.25 (SD 0.71; Likert-type scale 1 = low 
confidence; 5 = optimal confidence). Participants reported needing improve-
ment (71 %) in assessing patients’ parenting skills. Mean confidence was 2.23 
(SD 0.81)). Sixty-nine percent (69 %) reported needing improvement in their 
skills to identify patients’ psychological and emotional support needs. Mean 
confidence was 2.36 (SD 0.80). These three skills were not considered  essential 
in practice by 60%, 74% and 57% of participants, respectively. Significant 
 differences between countries were observed. Data from the qualitative inter-
views support those findings.
Limitations, reason for caution: Assessment and management of  psychological 
needs may be performed by other health care providers from the clinical team 
(e.g. nurses, psychologists), which could explain the gaps and why these skills 
are not considered essential by participants. Large variability was  observed 
 between countries, which may limit the generalization of these findings.
Wider implications of the findings: This study highlights the perceived 
 challenges and gaps of reproductive physicians regarding their own ability and 
confidence at addressing patient’s psychological needs in infertility treatments. 
Closing this gap could contribute to reduction in patients’ anxiety and stress and 
maximization of ART treatment outcomes. Further studies could investigate the 
presence of those clinical gaps with other members of the clinical team
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Merck Serono, Darmstadt, Germany.
Trial registration number: Not applicable.

O-080 Psychological stress and moderate/severe depression are highly 
prevalent among women with recurrent pregnancy loss

A.M. Kolte1, E.M. Mikkelsen2, L.K. Egestad3, H.S. Nielsen1, 
O.B. Christiansen1

1Copenhagen University Hospital Rigshospitalet, Fertility Clinic Section 4071, 
Copenhagen, Denmark
2Aarhus University, Department of Clinical Epidemiology, Aarhus, Denmark
3Hillerød Hospital, Department of Oncology, Hillerød, Denmark

Study question: Is the prevalence of self-reported psychological stress and mod-
erate/severe depression higher for women with recurrent pregnancy loss (RPL) 
compared with pregnancy planners without known reproductive problems?
Summary answer: Both psychological stress and major depression were 
significantly more common among women with RPL than in the comparison 
group.
What is known already: Psychological support in the form of ‘tender loving 
care’ is probably the most universally used treatment of RPL. However, few 
studies of the psychological consequences of RPL have been published and the 
conclusions are diverse, as some describe significant psychological impact and 
others do not.
Study design, size, duration: In this cross-sectional study, we gathered data on 
292 women with RPL between 2010 and 2013. We defined RPL as three or more 
pregnancy losses before 12 weeks’ gestation. Data on 2011 women attempting 
pregnancy without known sub/infertility were gathered from 2011 to 2013.

4Centre for Medically Assisted Procreation, Lausanne, Switzerland
5Infertility Network UK, London, United Kingdom
6Frankfurt, Germany
7University Hospital Leuven, Leuven University Fertility Centre, Leuven, 
Belgium
8Department of Medical Psychology, Radboud University Nijmegen,  Nijmegen, 
The Netherlands
9Aristotle University of Thessaloniki, Department of Obstetrics and 
 Gynecology I, Thessaloniki, Greece
10Centre for Psychosocial Medicine, University of Heidelberg, Heidelberg, 
Germany
11ESHRE, Brussels, Belgium

Introduction: A guideline development group, composed of psychologists, a 
nurse, a gynaecologist, a patient representative and a search specialist, have 
been working on writing a guideline on psychosocial care in infertility and 
medically assisted reproduction. Psychosocial care is all care provided as part 
of routine services in the clinic, by any health care professional who comes in 
contact with the patient before, during, or after fertility treatment.
Methodology: This guideline was written according to the 12-step process 
 described in the ESHRE manual for guideline development. After scoping 
the guideline, and listing a set of 12 key questions in PICO format, evidence 
was collected and analysed. A summary of evidence was written in a reply 
to each of the key questions, and used as the base of recommendations for 
clinical  practice and future research. In writing these recommendations, the 
evidence, but also the opinion of infertile patients, as reported by the patient 
 representative,  benefits versus harms analysis, and the opinion of the guideline 
group  members was taken in consideration. Psychosocial interventions were 
only included when they could be implemented by any health care professional 
and not dependent on support from mental health professionals.
Results: The ESHRE guideline on psychosocial care in infertility and  medically 
assisted reproduction aims at raising awareness of psychosocial health in 
 infertility and assist health professionals in providing optimal evidence-based 
psychosocial care to patients dealing with infertility and medically assisted 
 reproduction. The guideline is written in 2 sections. The first section describes 
which characteristics of fertility staff and clinic, and psychosocial care com-
ponents (e.g., information provision) are important to patients, and which of 
these characteristics are associated with their wellbeing. The second section 
of the guideline focusses on describing the needs patients experience across 
the  different stages of fertility treatment and on providing advice about how to 
assess and address these. Needs can be behavioural (e.g., compliance with treat-
ment), relational (e.g., relationship with partner when there is one), emotional 
(e.g., anxiety) and cognitive (e.g., treatment concerns).
Conclusion: The final draft of the ESHRE guideline on psychosocial care in in-
fertility and medically assisted reproduction will be presented. The next step in 
the process of guideline development is an extensive review by stakeholders and 
future users of the guideline. All infertility health care professionals are encour-
aged to submit comments to the guideline during the review phase. The final 
guideline, incorporating all comments, should be finished by the end of 2014.

O-079 Addressing psychological needs of patients treated for infertility: 
an international study of practice challenges reported by reproductive 
physicians

S. Murray1, K. Awartani2, S. Peloquin3

1AXDEV Group, Performance Improvement and Research Division, Brossard, 
Canada
2King Faisal Specialist Hospital & Research Center, Obstetrics & Gynecology 
Section of Reproductive Medicine, Riyadh, Saudi Arabia
3AXDEV Group Inc., Performance Improvement and Research Division, 
 Brossard, Canada

Study question: What are the challenges reported by physicians who treat 
and manage patients with fertility issues-from differential diagnosis, to test-
ing, to recommended treatment, to managing and addressing the patients’ 
 psychological needs?
Summary answer: This abstract focuses on reported challenges pertaining to 
addressing patients’ psychological needs. Skills and confidence gaps were iden-
tified in: 1) assessing the patient’s psychological status, 2) assessing the patients’ 
parenting skills and 3) identifying the patient’s needs for psychological and 
emotional support. Significant differences were observed between countries.
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outcome indicator and exposure in the reverse. All of the studies evaluated vari-
ous forms of violence against women, including physical and sexual violence. 
Ten studies indicate that the infertility/subfertility is a risk factor for intimate 
partner violence; and three high-quality studies find a significant correlation 
between the exposure and outcomes of physical and sexual violence.
Limitations, reason for caution: Terminology for both infertility/ subfertility; 
Terminology describing violence against women; Few quantitative  prospective 
studies identified; Most studies cross-sectional; and, “Selection bias” from fer-
tility clinic-based versus poor capture in population-based studies, all present 
limitations/caution. Proving causality of infertility/subfertility as a definitive 
risk factor and lack of direct comparisons between studies present limitations.
Wider implications of the findings: Gender-based violence is inextricably 
linked to women’s lower status in many societies as compared to men. In these 
same settings, Infertility/subfertility can often be inappropriately assigned as 
fault of the woman, since fertility manifests itself through pregnancy. Assess-
ment tools addressing risk of harm are needed when diagnosis of infertility/
subfertility occurs within settings identified through this review. Quantitative 
prospective studies are needed in diverse global settings, in order to assess 
 differing effects of male/female infertility/subfertility diagnosis.
Study funding/competing interest(s): Funding by national/international 
organization(s), Unspecified core funds from HRP: The UNDP, UNICEF, 
UNFPA, WHO and World Bank Special Programme of Research, Development 
and Research Training in Human Reproduction.
Trial registration number: Not applicable.

O-082 Male psychological adaptation to infertility: a systematic review 
of longitudinal studies

M.V. Martins1, M. Pereira1, J. Pedro1, L. Schmidt2, M.E. Costa1

1University of Porto, Faculty of Psychology and Education Sciences, Porto, 
Portugal
2University of Copenhagen, Department of Social Medicine, Copenhagen, 
Denmark

Study question: What are the psychological symptoms associated with the 
 experience of infertility in men, how do they vary over time, and which act as 
risk or protective factors?
Summary answer: The psychological well-being of men facing infertility 
seems to deteriorate significantly 1 year after the first fertility  appointment. 
This review identified three predominant risk factors for psychological 
 maladjustment - active-avoidance coping, catastrophizing and difficulty in 
 partner communication – and one main protective factor - the use of meaning-
based coping strategies.
What is known already: Biological, cultural and social aspects differentiate 
the medical and psychological circumstances related to the experience of in-
fertility between men and women. Previous studies have suggested that facing 
infertility might be in its essence a different experience for men and women. 
Even though there is vast evidence on the emotional adjustment of women to 
infertility, there are no systematic reviews focusing on the male psychological 
adaptation to infertility.
Study design, size, duration: A systematic review aiming to identify studies 
on male psychological adaptation to infertility was performed by  conducting a 
 literature search from inception to August 2013 on ISI Web of Science,  Medline, 
PsycArticles, Scielo and Scopus. Guidelines of Cochrane  Collaboration and 
Preferred Reporting Items were followed.
Participants/materials, setting, methods: A search was conducted using 
 combinations of MeSH terms (e.g. ‘male, infertility’) and keywords (e.g. 
‘ emotional adjustment’; ‘distress’; ‘depression’). Studies in English, French 
and Spanish were considered, and had to present longitudinal data to be eligible. 
A narrative synthesis approach was used to conduct the review.
Main results and the role of chance: Ten studies from 3 continents were 
 eligible from 1435 records identified in the search. Results revealed that 
 psychological symptoms of maladjustment significantly increased in men 
1 year after the first fertility appointment. Excepting for the desire to have a 
child, which  significantly decreased, no significant differences were found two 
or more years after the initial consult. Evidence was found for active- avoidance 
 coping,  secrecy, difficulty in partner communication,  catastrophizing, 
 importance of a  biological family, unsuccessful treatments and duration of 
treatment as risk factors for psychological maladjustment. Using meaning-
based and active- confronting coping strategies before entering treatment were 

Participants/materials, setting, methods: RPL patients completed an online 
questionnaire before first consultation at the Danish RPL clinic. Eligible con-
trols were retrieved from the Internet based cohort study ‘snartforældre.dk’. 
Cohen’s Perceived Stress Scale was used to assess self-reported stress and the 
Major Depression Index assessed symptoms of depression. Comparisons were 
made by Chi2 testing.
Main results and the role of chance: We invited 438 women with RPL to 
participate in the study and 292 (67%) completed the questionnaire. Of these, 
25 (9%) had symptoms corresponding to the ICD-10 diagnosis of “moderate-
severe depression” - in DSM-IV terms “major depression”. A high stress level, 
defined as a score of >16 on the perceived stress scale, was reported by 153 
(52%) patients.

Among controls, 46 (2%) had symptoms of major depression and 675 
(34%) had high stress levels. The differences between patients and controls 
were highly significant for both stress and depression, p < 0.0001 in both cases.
Limitations, reason for caution: There may be a bias in who chooses to com-
plete both the patient questionnaire and the online survey. Furthermore, no 
 information was available whether any of the women in the comparison group 
actually had RPL, but the diagnosis is seen in <1% of women in the background 
population.
Wider implications of the findings: We have shown that symptoms of stress 
and major depression are significantly more prevalent among women referred 
for RPL than among women without known fertility problems. Both stress and 
major depression have high personal and socio-economic costs and therefore 
need to be considered in the management of this patient group. How stress and 
depression and their treatment impact pregnancy prognosis are to be investi-
gated in future studies.
Study funding/competing interest(s): Funding by University(ies), University 
of Copenhagen has given a PhD grant to A.M. Kolte. No specific funding was 
sought for this study.
Trial registration number: N/A.

O-081 Increased risk of intimate partner violence associated with 
infertility or subfertility: a systematic review

S. van der Poel1, C.S. Carmen Stellar1

1World Health Organisation, HRP/RHR, Geneva, Switzerland

Study question: The purpose of this systematic review was to assess the 
available evidence on the effect that a diagnosis of infertility or an inability 
to become pregnant (subfertility) in women of reproductive age results in an 
increased risk for experiencing intimate partner violence (IPV).
Summary answer: The diagnosis of infertility/presentation of subfertility have 
been identified as a risk factor for intimate partner violence in specific settings 
and countries. The potential drivers for risk of intimate partner violence as-
sociated with this disease/disability appear to be distinct from other forms of 
violence against women.
What is known already: A United Nations report on global and regional esti-
mates of violence against women, documented “not only how widespread this 
problem is, but also how deeply women’s health is affected when they experi-
ence violence.” Consequences of violence against women can result in serious 
injury and death, as well as emotional, verbal, psychological, and economic 
negative outcomes. Additionally, having fewer children than desired or expect-
ed is not only a medical concern but a socially constructed problem.
Study design, size, duration: A systematic review of literature following PRIS-
MA guidelines was completed on articles published between and inclusive of 
years 2000 and 2013. Multiple preliminary searches prior to 2000 did not identi-
fy quantitative studies meeting the criteria. Seven electronic global databases and 
experts were contacted and criteria applied independently by two investigators.
Participants/materials, setting, methods: Studies were searched /assessed 
to address the following question: The effect that a diagnosis of infertility or 
subfertility (intervention exposure) in comparison to those without a fertility 
problem (comparator) women of reproductive age (population) that results in 
an increased risk for experiencing intimate partner violence (IPV) - outcome.
Main results and the role of chance: Out of 409 studies initially identified, 
314 abstracts and 63 articles were assessed. Eighteen studies analysing the 
 relationship between infertility/subfertility (as the exposure) and intimate part-
ner violence (as the outcome) in a quantitative manner met the final  inclusion 
criteria, however, qualitative studies mentioning a correlation  without providing 
quantitative data were excluded, as were three studies which investigated the 
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differing in chromatin affinity, which may be involved in the regulation of his-
tone-bound paternal genes after fertilization. The differential proteomic results 
also suggest that alterations in the proteins involved in chromatin assembly and  
metabolism may originate epigenetic errors during spermatogenesis,  resulting 
in inaccurate sperm epigenetic signatures, which could ultimately prevent 
 embryonic development. Funded by a Marie Curie Initial Training Network 
(FP7-PEOPLE-2011-ITN-289880).

O-084 Is the promise of sperm transcriptomics being kept?

D. Miller1

1University of Leeds General Infirmary, Institute of Genetics Health and 
Therapeutics, Leeds, United Kingdom

Is the promise of sperm transcriptomics being kept?
Since the initial reports of transcription (RNA) in sperm appeared in the early 
1960s, controversy over its purpose has existed ever since. A renewed interest 
in the field from the mid 1990s onward has led to many reports on the presence, 
characterisation and role of sperm RNA in a variety of species (including some 
plants). Because it can serve as a proxy for the testis, sperm transcriptomics 
promises to provide valuable, non-invasive insights into the health of the testis 
in general and individual fertility in particular. The key to wider acceptance is 
threefold. Firstly, there must be some clinical demonstration of the utility of 
sperm RNA in a truly diagnostic setting. Secondly, the diagnostic technology 
must be relatively inexpensive and thirdly, the technology (and its accompa-
nying bioinformatics) must be more readily accessible (end-user friendly). To 
date, considerable progress with the first and second requirements has been 
made, but there is still some way to go before the third requirement is met. 
Recent publications of array-based approaches capable of identifying semen 
samples whose partners went on to achieve a pregnancy are very encouraging. 
Next generation sequencing is going to greatly improve our understanding of 
functional aspects of sperm RNA that will no doubt help inform the choice of a 
good panel of markers for a cheap diagnostic assay. Reprotrain is funding one 
such comparative transcriptomic study examining a range of animal species 
including human, bovine, porcine and ovine that seeks to define and hopefully 
refine the RNA profile of mammalian sperm in relation to its function, both in 
the spermatozoon and possibly the early embryo.
References:
Abraham KA, Bhargava PM: Nucleic acid metabolism of mammalian spermatozoa. 

 Biochem J 1963, 86:298–307.
Bonache S, Mata A, Ramos MD, Bassas L, Larriba S: Sperm gene expression profile 

is related to pregnancy rate after insemination and is predictive of low fecundity in 
 normozoospermic men. Human Reproduction 2012, 27(6):1556–1567.

Garcia-Herrero S, Meseguer M, Martinez-Conejero JA, Remohi J, Pellicer A, Garrido 
N: The transcriptome of spermatozoa used in homologous intrauterine insemination 
 varies considerably between samples that achieve pregnancy and those that do not. 
Fertil Steril, 94(4):1360–1373.

Kumar G, Patel D, Naz RK: C-Myc messenger-RNA is present in human sperm cells. 
 Cellular & Molecular Biology Research 1993, 39(2):111–117.

MacLaughlin J, Terner C: Ribonucleic acid synthesis by spermatozoa from the rat and 
hamster. Biochemical Journal 1973, 133:635–639.

Miller D. Sperm RNA: reading the hidden message. In Epigenetics and Human 
 Reproduction; Epigenetics and Human Health 2011, Eds, Sophie Rousseaux and Saadi 
Khochbin pp 329–353, 2011.

Sendler E, Johnson GD, Mao S, Goodrich RJ, Diamond MP, Hauser R, Krawetz SA: 
 Stability, delivery and functions of human sperm RNAs at fertilization. Nucleic Acids 
Research 2013, 41(7): 4104–4117.

SELECTED ORAL COMMUNICATION SESSION

SESSION 22: REPRODUCTIVE SURGERY

Monday 30 June 2014 17:00 - 18:00

O-085 A multicentre randomised study of pre-IVF outpatient 
hysteroscopy in women with recurrent IVF-et failure – the trophy trial

T. El-Toukhy1, Y. Khalaf1, A. Coomarasamy2, C. Tabanelli3, S.S. Gordts4, 
S. Gordts4, G. Mestdagh5, T. Mardesic6, G.L. Marchino7, T. Al-Shawaf8, 
M. Gergolet9, R. Campo5

significant protective factors against distress. Active-avoidance coping was also 
found to be a risk factor for marital adjustment, while meaning based coping 
was found to be a protective factor.
Limitations, reason for caution: The number of follow-up studies  testing 
 significant differences or predictors was limited. Because most samples 
were from Europe and the United States, there is a high risk of cultural and 
 demographic bias. Although these studies constitute the best available evidence, 
a cautious approach to data interpretation is required.
Wider implications of the findings: This is the first systematic review on male 
psychological adaptation to infertility overtime. Our findings suggest that coun-
seling infertile men should include interventions with coping skills  training 
in order to promote adaptive coping strategies to deal with the challenge of 
 infertility. Further prospective large studies with good quality design and power 
are warranted to perform a subsequent meta-analysis and compare results con-
cerning diagnosis and treatment options.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work is supported by European Union Funds (FEDER/
COMPETE - Operational Competitiveness Programme) and by national funds 
(FCT - Portuguese Foundation for Science and Technology) under the projects 
PTDC/MHC-PSC/4195/2012 and SFRH/BPD/85789/2012.
Trial registration number: N/A.

INVITED SESSION

SESSION 21: THE LATEST FINDINGS FROM THE REPROTRAIN CONSORTIA

Monday 30 June 2014 17:00 - 18:00

O-083 From mouse to human via flies; the latest interdisciplinary 
andrology research

R. Oliva1

1University of Barcelona, Institut d’Investigacions Biomèdiques August Pi 
i Sunyer (IDIBAPS), Hospital Clínic, Human Genetics Research Group, 
Genetics Unit, Faculty of Medicine and Biochemistry and Molecular Genetics 
Service, Barcelona, Spain

An ongoing interdisciplinary andrology research initiative in Europe is the 
“Reproductive Biology Early Research Training” network (Reprotrain); a UE 
funded project involving seven different research laboratories and two compa-
nies (www.reprotrain.eu). The overall objectives of Reprotrain are 1) to provide 
a comprehensive interdisciplinary training programme for early stage research-
ers in state-of-the-art male Reproductive Biology and Andrology, 2) to over-
come historical fragmentation in the field of spermatogenesis and Andrology 
research by integrating and implementing different disciplines in male Repro-
ductive Biology and Medicine, 3) to develop and implement systems biology 
based approaches (genomic, proteomic, transcriptomic,  epigenetic and metabo-
lomic), and 4) to develop novel clinical and industrial applications. Ten Early 
Stage Researchers and four Experienced Researchers are performing studies 
in genetics and epigenetics, molecular male reproductive medicine, molecular 
and structural biology, and biotechnology with hands-on training in cutting-
edge technologies relevant to current molecular-genetic and medical research. 
The training network integrates individual  research projects based on clinical 
samples and key selected model organisms (mouse and flies).

As an example of the development of two of the Reprotrain projects, the 
research lines developed on the proteomics and epigenetics of the sperm 
cell is presented. Previous knowledge established that the mammalian sperm 
cell DNA is packaged by protamines while a small fraction remains associ-
ated with nucleosomes enriched at loci of developmental importance. But 
the distribution of other proteins, in addition to protamines and histones, in 
the different sperm chromatin fractions had not yet been explored. There-
fore we initiated a detailed proteomic and genomic characterization of the 
sperm chromatin in order to increase the epigenetic knowledge of the male 
germ cell and  determined whether quantitative alterations in chromatin pro-
teins were  present in infertile patients. Dissected sperm chromatin fractions 
were subjected to shotgun protein identification using mass spectrometry and 
deep genome sequencing of the DNA. Our results indicate that the sperm cell 
chromatin delivers to the offspring a rich combination of histone variants, 
transcription factors, chromatin-associated and chromatin-modifying proteins 
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influence in the design, conduct or reporting of the trial. The authors have no 
competing interests to declare.
Trial registration number: ISRCTN 35859078.

O-086 Perfusion of whole ovine ovaries: effect of perfusion speed and 
time elapsed after extraction

E. Isachenko1, G. Rahimi1, V. Isachenko2, B. Morgenstern2, B. Hanstein2, 
P. Mallmann3

1University Maternal Hospital, IVF-Labor, Cologne, Germany
2University Maternal Hospital, Research Group for Reproductive Medicine, 
Cologne, Germany
3University Maternal Hospital, Department of Oncology, Cologne, Germany

Study question: The aim of this research was to study the effectiveness of 
 perfusion of intact ovine ovaries with different rates of perfusion and time- 
period elapsed between extraction of these ovaries and the beginning of 
 perfusion.
Summary answer: Effective perfusion of ovine intact ovaries with vascular 
pedicle by freezing medium at room temperature includes the rate of perfusion 
25 ml/h or 50 ml/h. The ovaries must be perfused no later than 3 h after the 
death of animals.
What is known already: Ischemia is the serious problem accompanying the 
process of extraction, cryopreservation and re-transplantation of ovarian tissue. 
To date, no data about successful transplantation of human intact ovary with its 
vascular pedicle after cryopreservation. However, cryopreservation of whole 
ovaries with vascular anastomosis with post-thawing re-transplantation can be 
considered as a promising strategy for cancer patients.
Study design, size, duration: Ovaries were perfused for 60 min just after ex-
traction with different rates of perfusion (first cycle of experiments) as well as 
after their storage by room temperature for the certain time-periods (second 
cycle of experiments).
Participants/materials, setting, methods: Ovaries (n = 96) were perfused for 
60 min just after extraction with the rate of perfusion 150, 100, 75, 50, 25, 
12.5, and 6.3 ml/h. Also ovaries (n = 26) were perfused with rate 25 ml/h for 
60 min after extraction of ovaries and their storage by room temperature: 2 h, 
3 h, 4 h, 5 h.
Main results and the role of chance: After successful perfusion, the approxi-
mately 100% of ovarian tissue and its vascular pedicle obtained blue colour. The 
ovarian tissue can show unstained areas that evidence about incomplete perfu-
sion of freezing medium. The optimal perfusion rate was established for ovaries 
of Group 4 and Group 5 (50 ml/h and 25 ml/h, respectively). In the second cycle 
of experiments, good perfusion of the ovaries with the perfusion rate 25 ml/h 
was established for ovaries of Groups 1 only (3 h after extraction). The effec-
tiveness of perfusion in Group 2 (4 h after extraction) was sharply decreased: 
the current of perfusion medium through capillaries of ovaries was blocked by 
coagulated blood cells in these capillaries.
Limitations, reason for caution: No limitation
Wider implications of the findings: Vascular leakage and tissue damage as 
a result of high pressure of perfusion (freezing) medium with the rates strong 
(+++), lack (++) and weak (+) was observed with a rate of perfusion 150 ml/h, 
100 ml/h, and 75 ml/h (groups 1, 2 and 3, respectively).
Study funding/competing interest(s): Funding by University(ies), Cologne 
University.
Trial registration number: No trial registration number.

O-087 Feasibility of MRgFUS treatment in uterine adenomyosis: clinical 
results and technical approach

F. Ferrari1, F. Arrigoni1, A. Miccoli1, S. Mascaretti2, G. Mascaretti2, 
E. Fascetti1, C. Masciocchi1

1University of L’Aquila, Diagnostic Radiology Department, L’Aquila, Italy
2University of L’Aquila, Discab University Pathophysiology of Reproduction, 
L’Aquila, Italy

Study question: Can MRgFUS treatment allow a resolution of 
 symptomatology and represent a valid alternative to hysterectomy, in women 
with adenomyosis?
Summary answer: This study demonstrates the efficacy of the technique in 
uterine adenomyosis treatment, shown by a complete resolution of symptom-
atology and uterine conservation, without applying hysterectomy.

1Guy’s Hospital Great Maze Pond, Assisted Conception Unit 11th floor, 
 London, United Kingdom
2Birmingham Women’s Hospital, Assisted Conception Unit, Birmingham, 
United Kingdom
3SISMER, Assisted Conception Unit, Bologna, Italy
4LIFE, Assisted Conception Unit, Leuven, Belgium
5Ziekenhuis Oost Limburg, Assisted Conception Unit, Genk, Belgium
6The Sanatorium Pronatal, Assisted Conception Unit, Prague,  
Czech Republic
7University of Turin, Obstetrics and Gynaecology, Torino, Italy
8Barts Health NHS Trust, Centre for Reproductive Medicine, London,  
United Kingdom
9ESHRE, Reproductive Surgery SIG, Brussels, Belgium

Study question: Does outpatient hysteroscopy performed prior to starting 
IVF treatment improve treatment outcome in women with recurrent IVF-ET  
failure?
Summary answer: Outpatient hysteroscopy performed prior to starting IVF 
treatment appeared not to significantly improve IVF outcome in the study 
 population.
What is known already: Current literature suggests that hysteroscopy 
 performed before starting IVF treatment could increase the treatment success 
rate. Data from high quality randomised study is required.
Study design, size, duration: The TROPHY trial was a multicentre, allocation-
concealed, single-blind randomised study completed across 8 European IVF 
centres between 2010 - 2013. In total, 760 women were recruited and 719 were 
randomised. Third party, internet-based independent randomisation method 
was used. “Minimisation” using a computer-based algorithm was used to avoid 
chance imbalances in important stratification variables.
Participants/materials, setting, methods: Patients recruited were younger than 
38 years, had 2–4 failed IVF-ET cycles and planned a further IVF/ ICSI cycle. 
Exclusion criteria were BMI above 35, uterine fibroid(s)  distorting the cavity 
or untreated hydrosalpinx. Patients in the intervention group had an  outpatient 
hysteroscopy using a 3.7 mm continuous-flow hysteroscope  (Trophyscope) 
without sedation before starting the IVF cycle. In the control group, patients 
started the IVF cycle without prior hysteroscopy.
Main results and the role of chance: In all, 367 were randomised to the 
 outpatient hysteroscopy group, while 352 were randomised to the control 
group. At hysteroscopy, 12% of patients had an abnormality detected. There 
was no significant difference between the hysteroscopy and control groups with 
regard to mean age at recruitment (32.7 ± 3.1 vs 32.6 ± 3.5 years), duration of 
infertility (4.3 ± 3.5 vs 4.2 ± 2.8 years), number of previous failed IVF cycles 
(2.7 ±  0.9 vs 2.7 ± 1.0), BMI (23.4 ± 3.5 vs 23.3 ± 3.4 kg/m2), basal FSH level 
(6.1 ± 2.4 vs 6.3 ± 2.5 IU/L) and antral follicle count (15 ± 7 vs 16 ± 8). The 
total gonadotrophin dose used (2416 ± 1359 vs 2254 ± 1261 IU), mean number 
of oocytes retrieved (11 ± 6 vs 11 ± 6) and oocytes normally fertilised (6 ± 4 vs 
6 ± 4) and mean number of embryos transferred (1.8 ± 0.5 vs 1.8 ± 0.5) were 
comparable between the two groups, respectively. Per randomised patient, the 
pregnancy rate (37% vs 37%, P = 0.94) and clinical pregnancy rate (34% vs 
32%, P = 0.63) were not different between the hysteroscopy and control groups. 
The implantation rate was also comparable between the 2 groups (28% vs 29%, 
P = 0.69).
Limitations, reason for caution: Results of 25 randomised patients are not 
available yet. All study results, including live birth data, will be presented in 
the conference. The study did not include patients who had less than 2 or more 
than 4 IVF-ET cycles and, therefore, our results may not apply to these patient 
populations.
Wider implications of the findings: Data from this study suggest that routine 
outpatient hysteroscopy prior to IVF treatment in women who have experienced 
2–4 failed IVF-ET attempts may not significantly improve the subsequent IVF 
outcome. It is possible that endometrial scratching rather than routine outpa-
tient hysteroscopy could be responsible for the previously reported improve-
ment in IVF outcome. Further studies should establish the subgroup of patients 
who could benefit from such interventions.
Study funding/competing interest(s): Funding by hospital/clinic(s),  Funding 
by national/international organization(s), Funding by commercial/ corporate 
company(ies), All participating clinics contributed to the funding of the 
trial. The study was supported by the ESHRE and European Academy for 
 Gynaecological Surgery for trial coordination and meetings and the hysteros-
copy equipment were provided by Karl Stroz Company. The company had no 
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(67/204) vs 29.7% (68/229), p = 0.189], clinical pregnancy rate [34.0% (51/150) 
vs 38.0 (57/150), p = 0.548], miscarriage rate [28.6% (16/56) vs 18.6% (11/59), 
p = 0.272] and multiple pregnancy rate [28.6% (16/56) vs 18.6% (11/59), 
p = 0.272] were all comparable. Subgroup analysis in women having first em-
bryo transfer (n = 209) also demonstrated no significant difference in ongoing 
pregnancy rate, while that in women undergoing repeated cycles (n = 91) were 
significantly lower in the EA group.
Limitations, reasons for caution: The study aimed at assessing an unselected 
population of subfertile women by recruiting consecutive women attending our 
fertility clinic. However, majority of the recruited women (69.7%) were having 
their first IVF treatments. The results may not be generalizable to all women 
undergoing IVF.
Wider implications of the findings: Previous RCTs had suggested improved 
pregnancy rates after pre-treatment endometrial injury in women with repeat-
ed implantation failure. A recent RCT also showed increased pregnancy rates 
in unselected subfertile women after endometrial injury, although that study 
was terminated early and thus underpowered. Our study showed with adequate 
power that no significant improvement in pregnancy rates has been observed 
after endometrial injury in unselected women undergoing IVF treatment, in 
particular treatment naïve patients. 
Study funding/competing interest(s): The study is supported by the Commit-
tee on Research and Conference Grants, University of Hong Kong. The authors 
have nothing to disclose.
Trial registration number: HKCTR-1646 and NCT 01977976.
Keywords: Endometrial injury, endometrium, in-vitro fertilization, embryo 
transfer, pregnancy rate.

INVITED SESSION

SESSION 23: PROGRESS IN OVARIAN STIMULATION FOR IVF

Tuesday 1 July 2014 8:30 - 9:30

O-089 The genetics of ovarian capacity

F. Vialard1, R. Boudjenah1, F. Boitrelle1, A. Torre1, D. Molina Gomes1, J. Selva1

1Centre Hospitalier Poissy - St. Germain, Laboratoire Biologie de la 
 Reproduction, Poissy, France

Assisted reproduction technology (ART) has solved many problems of infertil-
ity. The success of in vitro fertilization depends largely on the effectiveness of 
ovarian stimulation. Obtaining an adequate number of high-quality oocytes is a 
major challenge in controlled ovarian hyperstimulation (COH).

To date, a range of hormonal and clinical parameters have been used to 
optimize COH but none have significant predictive value. The search for new 
factors is then still valid.

Pharmacogenetics has shown the role of genetic factors in the prediction of 
ovarian response and patient variability could be due to the genetic predisposi-
tions of single-nucleotide polymorphisms (SNPs). Of these SNPs, the FSHR 
Asn680Ser polymorphism has been largely studied, and even if results were 
sometimes contradictive, 680Ser allele seems to be associated with lower ovarian 
response to COH than 680Asn allele. But, explaining this variability, taking into 
account only one SNP seems to be limited and many SNPs have been further 
reported to have a potential impact.

Currently, few questions could be explored:

 1. Why only consider one SNP. Can SNPs’ associations permitted to better 
define group of patients?

 2. Are SNPs the sole genetic variants that could be studied?
 3. Is candidate gene approach the best way for pharmacogenetics studies?
 4. Is ovarian capacity the sole IVF parameter that could be influenced by 

genetic variants?

First, a multiple gene polymorphisms multiplex PCR assay, using the candi-
date gene approach, has been designed to genotype women undergoing ICSI pro-
gram. To minimize population bias, an analysis was done both for an overall study 
population and for a subgroup with homogeneous characteristics.  Individual and 
combined impacts of SNPs have been reported to influence the  outcome of in 
vitro fertilisation (IVF) on the ovarian response to rFSH stimulation for patients 

What is known already: Actually MRgFUS is a well-known technique in 
 medical literature, used to treat gynaecological disorders like uterine fibroids, 
so successfull in terms of symptoms resolution and possibility for fertile women 
to get pregnant. In the last years there was a growing interest in adenomyosis 
treatment, using MRgFUS.
Study design, size, duration: This is a prospective study. From October 2011 to 
March 2013, we treated 18 patients affected only by adenomyosis using MRgFUS. 
All patients were treated once and the longest treatment lasted about 120 min.
Participants/materials, setting, methods: Symptomatology was assessed 
through the symptoms severity score questionnaire before and after treatment. 
The technical plan was characterized by the use of a high-energy-grid-sonica-
tion. The mean energy delivered was of 3450 J. This allowed us to reach the 
therapeutic temperature also in more vascularized parts of the lesion.
Main results and the role of chance: We made a clinical and diagnostic evalu-
ation. From a diagnostic point of view we evaluated “pre-treatment volume” 
measured in the T2-weighted sequences using an informatic method on single 
slice; “treated volume” obtained from the Exablate measurement system 2100; 
“Non Perfused Volume”(NPV), evaluated on the c.e. T1-weighted sequences 
made immediately after treatment. Results showed a “treated volume” mean 
value of 72.5% of the volume drawn by the operator. The NPV was meanly 14% 
greater than the “treated volume”. Comparing the three different parameters we 
can demonstrate that we treated a mean of 86.5% of the lesion. From the clini-
cal point of view, after 12 weeks, the symptomatic score showed a reduction of 
about 90% if compared to the pre-treatment one.
Limitations, reason for caution: This is a preliminary study performed in a 
single center and it was carried out in a small number of patients with a shorter 
follow-up time.
Wider implications of the findings: MRgFUS is a mini-invasive treatment for 
adenomyosis. It permits to maintain the integrity of the uterus, a good extension 
of NPV, a shorter hospitalization with significant reduction of the symptoms. In 
conclusion, it is a valid and conservative treatment in a pathology which had a 
limited therapeutic perspectives.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), DIAGNOSTIC RADIOLOGY DEPARTMENT OF SAN 
SALVATORE HOSPITAL-UNIVERSITY OF L’AQUILA.
Trial registration number: No trial registration number.

O-088 The effect of endometrial injury on ongoing pregnancy rate in 
unselected subfertile women undergoing in-vitro fertilization:  
A randomized controlled trial

T.W.Y. Yeung1, J. Chai1, R.H.W. Li1, V.C.Y. Lee1, P.C. Ho1, E.H.Y. Ng1

1University of Hong Kong, Obstetrics and Gynaecology, Hong Kong, China

Study question: Does endometrial injury in the cycle preceding ovarian stimu-
lation for IVF improve ongoing pregnancy rate in unselected subfertile women?
Summary answer: Endometrial injury induced by endometrial aspiration in 
the preceding cycle does not improve ongoing pregnancy rate in unselected 
subfertile women undergoing IVF
What is known already: Implantation failure remains one of the major limiting 
factors for IVF success. Mechanical endometrial injury in the cycle preceding 
ovarian stimulation of IVF treatment has been shown to improve implantation 
and pregnancy rates in women with repeated implantation failures. There is 
limited data on unselected subfertile women, especially those undergoing their 
first IVF treatment 
Study design, size, duration: This randomized-controlled trial recruited 300 
unselected women scheduled for IVF/ICSI treatment between March 2011 
and August 2013. Subjects were randomized into endometrial aspirate (EA) 
(n = 150) and non-EA (n = 150) groups according to a computer-generated 
randomization list. 
Participants/materials, setting, methods: Subjects were recruited and ran-
domized in the assisted reproductive unit at the University of Hong Kong. In the 
preceding cycle, women in EA group underwent endometrial aspiration using 
Pipelle in mid luteal phase. All women were treated with a cycle of IVF/ICSI. 
Pregnancy outcomes were compared.
Main results and the role of chance: There were no significant differences 
in baseline or cycle characteristics between the groups. 209 subjects (69.7%) 
underwent their first IVF cycles and 91 (30.3%) had repeated cycles. There 
was no significant difference in ongoing pregnancy rates [26.7% (40/150) vs 
32% (48/150)] in EA and non-EA group (p = 0.370). Implantation rate [32.8% 
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consequent potential long term health implications which may merit surveil-
lance. Given the challenges, patient centred management should be prioritised 
in dealing with POR. Patients should be empowered with reliable information 
and adequately counselled in making decisions regarding their fertility treat-
ments and future implications.

INVITED SESSION

SESSION 24: OOCYTE ACTIVATION

Tuesday 1 July 2014 8:30 - 9:30

O-091 Mechanisms of oocyte activation

J. Parrington1

1University of Oxford, Department of Pharmacology, Oxford, United Kingdom

Changes in intracellular calcium (Ca2+) play a central role in the activation of 
the egg or oocyte at fertilization. In echinoderms, amphibians, and fish, fertil-
ization is accompanied by a single Ca2+ wave, whereas in mammals distinctive 
Ca2+ oscillations trigger oocyte activation. The mechanism by which the sperm 
induces Ca2+ release in the egg or oocyte has been the subject of much debate.

Studies of egg activation in echinoderms have identified a role for an egg 
PLCγ, which triggers Ca2+ release via the generation of IP

3
. However, two other 

Ca2+ mobilizing messengers, cADPR and NAADP, also play an important role 
during egg activation in echinoderms. The sea urchin egg has proved to be very 
valuable for studying the mechanism of action of these two intracellular mes-
sengers. Recently we have used this system to gain important insights into the 
mechanisms whereby cADPR and NAADP are generated in response to physi-
ological stimuli, and the molecular identity of the NAADP receptor.

Studies by my colleagues and I first showed that the mammalian oocyte 
activation factor appears to be a sperm-specific phospholipase C, PLCζ. We 
have also shown that PLCζ appears to play a similar role in the chicken, and 
we and others have identified PLCζ orthologues in fish, suggesting that PLCζ 
may play a universal role in vertebrates. Surprisingly, pufferfish PLCζ appears 
to be expressed in the egg, not the sperm, and may itself need to be activated by 
a stimulus from the sperm.

PLCζ is believed to be the physiological agent of oocyte activation in 
mammals because injection of recombinant PLCζ RNA or protein into the 
oocyte triggers a pattern of Ca2+ oscillations very similar to those seen at 
 fertilization and depletion of endogenous PLCζ protein from sperm extracts 
removes their ability to induce Ca2+ oscillations in the mouse oocyte. Moreover, 
 immunofluorescence studies performed by ourselves and others have shown 
that PLCζ is  localized in the post-acrosomal or equatorial regions of the sperm 
head in rodent, pig and human sperm, the expected location for the oocyte 
 activation factor.

Recently we provided the first evidence for a link between mutations in 
PLCζ and human infertility. We identified an infertile human male patient 
whose sperm were defective in the capacity to activate the oocyte and who had 
a mutation, H398P, in one of his PLCζ alleles passed down from the patient’s 
fertile father, despite him carrying this mutant form of PLCζ, while a mutation 
on the other PLCζ allele, H223L, was inherited from the patient’s mother. This, 
then, is a typical case of an autosomal recessive disorder, and the first recorded 
case, as far as we know, in which an autosomal point mutation resulting in a 
deficit of sperm function and male infertility, has been shown to have been 
passed from a mother to her son.

Treatment of oocyte activation defects is currently being performed in clini-
cal IVF by inducing oocyte activation with a variety of stimuli such as Ca2+ 
ionophore, ethanol, strontium chloride, or electrical stimuli. We and others have 
recently shown that we can generate recombinant human PLCζ protein that trig-
gers Ca2+ oscillations in mouse and human oocytes, opening up the possibility 
of using this approach therapeutically.

Despite the evidence in favour of PLCζ being the physiological agent of 
 oocyte activation in mammals, an issue still to be fully resolved is whether 
PLCζ is both necessary and sufficient for activating the oocyte at fertilization. 
Studies of mouse models of infertility modelled on human patients with muta-
tions in PLCζ will be important for resolving this issue and also provide a way 
to assess the efficacy and safety of clinically used artificial oocyte stimuli.

undergoing intracytoplasmic sperm injection program (ICSI). For example, 
FSHR Asn680Ser polymorphism impacts seems to be modulated by AMH-Ile49Ser 
one, and permits to define different subgroups of patients. These results support 
an adjusted gonadotropin administration on the basis of the genetic component 
of each patient.

SNPs aren’t the sole genetic variants that could influence ART results. Cur-
rently, copy number polymorphism (CNPs) or variants (CNVs) are supposed 
to predispose to mental retardation or autism or else. Could these variants have 
an impact on ART result, and how to design whole genome studies to identify 
variants or genes?

As it has also been postulated that genetic polymorphism, like TNF-308 
polymorphism, could influence embryo implantation, it seems that IVF taking 
in charge needs to be individualized according to pharmacogenetics results. 
Further results are necessary and in particular large prospective study.

O-090 Diagnosis, treatment and significance of poor ovarian response

S.K. Sunkara1

1King’s Healthcare Partners Guy’s and St Thomas’ NHS Trust, Royal Marsden 
Hospital, London, United Kingdom

Poor ovarian response (POR) was first described in 1983 soon after the intro-
duction of ovarian stimulation into IVF. It was recognised that poor responders 
have a worse prognosis and extensive research has been carried out since to im-
prove the outcome of poor responders undergoing IVF. However, little has been 
translated to actual benefit mainly due to clinical heterogeneity among studies 
in their definition of POR. The recent (2011) ESHRE consensus on the defini-
tion of POR was aimed to overcome this hindrance and streamline research. 
Advances in the understanding and assessment of ovarian reserve have certainly 
contributed to the management of the challenging poor responder. To date, antral 
follicle count (AFC) and anti-Mullerian hormone (AMH) are the most sensitive 
predictors of ovarian response and use of either is valuable in planning personal-
ized controlled ovarian stimulation (COS) regimens to  maximise IVF outcomes.

Number of oocytes retrieved following COS is an important  prognostic 
variable with an initial linear association between number of oocytes and 
live birth following IVF. Several therapeutic strategies at the various stages 
of COS have been advocated to improve oocyte yield and IVF outcome for 
poor  responders. The long GnRH agonist and GnRH antagonist regimens are 
the more effective pituitary suppression regimens for poor responders over the 
short agonist regimen. Although there is a trend to using high gonadotrophin 
doses for  ovarian stimulation in poor responders, there is doubtful benefit from 
high doses (gonadotrophin dose >300 IU/day) and COS regimens should aim 
to optimise costs. The role of natural cycle IVF, mild stimulation and double 
stimulation for POR need evaluation with robust studies.

Numerous adjuvant therapies with theoretical rationale have been proposed 
in the pursuit of an ideal regimen for poor responders. Adjuvant androgens and 
androgen modulating agents are advocated based on the biological plausibility 
of increased intra ovarian androgen levels in enhancing folliculogenesis. Growth 
hormone (GH) supplementation is centred on evidence of a stimulatory effect of 
GH on ovarian follicle growth and steroidogenesis thus anticipating a potential 
benefit from GH addition to COS regimens in poor responders. The underlying 
principle for use of luteal oestradiol (E

2
) priming in COS regimens is to synchro-

nise the stimulated cohort of follicles and thereby increase yield of mature oo-
cytes. Current evidence from limited studies suggests a possible role for transder-
mal testosterone pre-treatment. There is inconsistent data on the role of DHEA, 
letrozole, r-LH or hCG supplementation generally compounded by heterogeneity 
among studies in their characterisation of POR. Although data on the use of GH 
supplementation and E

2
 priming for poor responders seem  favourable, the find-

ings are restricted by the widely acknowledged limitations of lack of a concrete 
definition and small sample sizes involving existing studies of poor responders.

Poor responders have low live birth rates following IVF across all age 
groups compared to normal responders. POR is associated with a higher risk of 
miscarriage even among younger women suggesting a parallel decline in oocyte 
quality and quantity among poor responders. However, young poor responders 
have better prognosis compared to older poor responders. Live birth rates for 
poor responders range between ∼1% to ∼21% influenced mainly by age and 
number of oocytes. From an economic perspective, POR is associated with con-
siderably increased costs per live birth.

POR is a continuum of events leading form ovarian senescence to ovar-
ian failure and early menopause. Poor responders are therefore likely to have  
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 genomics (genes), transcriptomics (RNA), proteomics (RNA) and metabolo-
mics  (metabolites). A biomarker is a distinct biological or biologically derived 
indicator of a process, event or condition that can be objectively measured, eval-
uated and compared. The goal is to find unique markers associated with specific 
male reproductive phenotypes to improve diagnosis at an early stage of disease. 
A non-invasive, sensitive and specific biomarker might eliminate the need for 
invasive testing and expand the current, limited diagnostic categories that are 
largely descriptive to classify these patients. Despite the challenges involved 
with bringing the biomarkers from the “bench-to-the-bedside, biomarkers have 
the potential to reinvent the diagnosis and treatment of the infertile male.

INVITED SESSION

SESSION 26: PARAMEDICAL INVITED SESSION

Tuesday 1 July 2014 8:30 - 9:30

O-095 Qualitative nursing research in fertility and reproduction: 
Methods and findings

V.L. Peddie1

1University of Aberdeen, Aberdeen Fertility Centre, Aberdeen, United Kingdom

The statistical association between individual and contextual characteristics of 
people living with infertility, and their related behaviour reveals little about 
what motivates individuals to consider, delay, or renounce pregnancy and par-
enthood. Information about individual attitudes, values, norms, identity, and 
expectations are difficult to obtain - and interpret - in quantitative form. There-
fore, qualitative and or mixed methods studies are appropriate in the context of 
providing insight into how individuals perceive personal experience and rela-
tionships – and whether these change, or are maintained – and how they conduct 
themselves. Well executed qualitative studies capture individual perceptions of 
events, and in the process, yield rich biographical data in this context. Theoreti-
cal and practical aspects of in-depth interviewing in fertility and reproduction 
research; its application and findings will be discussed in the context of two 
qualitative studies; (1) ‘Factors affecting decision making about fertility preser-
vation after cancer diagnosis: A qualitative study’ and (2) ‘A qualitative study 
of women’s decision-making at the end of IVF treatment’. Particular attention 
will be given to the interaction involved in the interview setting, the manage-
ment of the gathered evidence, as well as data analysis and reporting of the 
qualitative material.

Finally, this session will examine the role of qualitative research, in reveal-
ing the components of women’s personal, social and cultural existences that 
ultimately determine the evidence base and define clinical practice.

O-096 The young ones – extending endometrioses care to teenage girls

T. D’Hooghe1

1Leuven University Hospitals, Reproductive Medicine and Leuven University 
Fertility Center Department of OB GYN, Leuven, Belgium

Endometriosis associated with pain symptoms in adolescents has been reported, 
but the exact prevalence is unclear because pain symptoms may be atypical and 
endometriosis can only be diagnosed by laparoscopy. The laparoscopic appear-
ance of adolescent endometriosis may vary between superficial active inflam-
matory highly vascularized peritoneal lesions to cystic ovarian endometriosis 
and associated adhesions, but deep endometriosis infiltrating 5 mm or more 
beneath the peritoneum is rare.

Dysmenorrhea at an early age is a risk factor for adult endometriosis 
 (Treloar et al., 2010). Symptomatic adolescents with severe dysmenorrhea, 
nonmenstrual pelvic pain, and chronic pelvic pain (CPP) are usually prescribed 
nonsteroidal anti-inflammatory drugs (NSAIDs) and/or monophasic contracep-
tive pills. However, both incidence and duration of oral contraceptive use for 
severe primary dysmenorrhea during adolescence is higher in women who later 
develop deep endometriosis than in women without deep endometriosis (Chap-
ron et al., 2010).

According to current evidence (Janssen et al., 2013), the overall prevalence 
of endometriosis in adolescents with pelvic pain is 62%, but varies between 

O-092 Induced oocyte activation in the lab – principles and practice

T. Ebner1, O. Shebl1, P. Oppelt1, R.B. Mayer1

1Landes- Frauen- und Kinderklinik, Department of Endocrinological 
 Gynecology and Kinderwunsch Zentrum, Linz, Austria

Embryologists who face a particular problem in the laboratory for the first time 
are in a dilemma. Not only that a solution has to be found it also has to be an 
approach that is ethically acceptable and follows internal and external quality 
guidelines. In terms of fertilization failure or problems after ICSI in  earlier 
years the only way to overcome oocyte- or sperm-derived problems was to mod-
ify the injection technique. These rather invasive procedures helped to deplete 
internal calcium storages and, thus, raised the chance to activate the female 
gametes. A mechanically less invasive mode of artificially activating  oocytes 
is the usage of a wide range of various chemical agents. The most popular 
 artificial activating substances for human oocytes are Ca2+-ionophores, such as 
ionomycin or A23187. However, it must be considered that in-house mixing of 
ionophore solutions is a technical challenge and in times of the European Tissue 
Directive compounding of agents could be a potential source of contamination 
and/or controversy. This scenario led to the implementation of the first ready-to-
use Ca2+-ionophore (CultActive) into ART labs. Meanwhile studies have shown 
that apart from the original indications “fertilization failure after ICSI” and 
“severe male factor infertility”, respectively, other indications are conceivable 
that might benefit from ionophore treatment (e.g., low fertilization rate after 
ICSI, developmental problems of embryos).

INVITED SESSION

SESSION 25: ASRM EXCHANGE SESSION - “OMICS OF INFERTILITY”

Tuesday 1 July 2014 8:30 - 9:30

O-093 Environment, epigenetics and reproduction

L. Giudice1

1University of California San Francisco, Obstetrics Gynecology & 
 Reproductive Sciences, San Francisco CA, U.S.A.

There is increasing evidence that environmental chemicals and air pollution have 
adverse effects on one or more of the components leading to normal reproduction. 
These observations derive primarily from studies on wild-life, laboratory animals, 
and high dose exposures of women and their fetuses to specific, individual chemi-
cals (e.g., diethylstilbestrol). Given that there are more than 85,000 synthetic 
chemicals registered for use, the question arises as to how these chemicals, indi-
vidually or in combination, even at low levels, may compromise normal reproduc-
tion in humans. Exposure to some chemicals, e.g., bisphenol A and dioxin, during 
vulnerable developmental periods in utero and across the lifespan, demonstrate 
compromise of reproductive function and pregnancy outcomes, with epigenetic 
modifications (e.g., DNA methylation) occurring in gametes, endometrium, and 
placenta. This lecture will focus on representative examples of environmentally-
based reproductive compromise and experimental evidence for epigenetic and 
trans-generational persistence of some modifications and phenotypes.

O-094 Omics of male infertility

D.J. Lamb1, A. Pastuszak2, J. Kovac2

1Baylor College of Medicine, Center for Reproductive Medicine Scott 
 Department of Urology Department of Molecular and Cellular Biology, 
Houston, TX, U.S.A.
2Baylor College of Medicine, Center for Reproductive Medicine Scott 
 Department of Urology, Houston, TX, U.S.A.

The molecular defects that underlie the vast majority of all male infertility are 
currently unknown. Clinicians primarily rely on the routine semen  analysis 
to predict male fertility potential, although a semen analysis cannot usually 
 distinguish a fertile from an infertile male, unless azoospermia is present. 
The development of new technologies has lead to innovative research aimed 
at  defining novel male infertility biomarkers through the analysis of genes, 
RNA, proteins or metabolites. These molecular approaches are referred to as 



i41

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014 

Main results and the role of chance: FF samples from individual preovulatory 
follicles do contain measurable amounts of cell-free DNA (mean = 1.62 ng/
μl). Cell-free DNA levels in small follicles (8–12 mm) were significantly 
 higher than in large follicles (>18 mm) (2.54 ± 0.78 ng/μl vs 0.71 ± 0.44 ng/
μl,  respectively, p = 0.007). Likewise, cell-free DNA concentrations were sig-
nificantly and negatively correlated with follicle size (r = −0.24; p = 0.017) and 
this correlation was strengthened in follicles containing an oocyte (r = −0.34; 
p = 0.003). Very interestingly, cell-free DNA level was significantly lower in FF 
related to low fragmentation rate embryo (≤25%) compared to those with high 
fragmentation rate (>25%) (p = 0.03). We also found a significant decrease of 
cell-free DNA from FF corresponding to top quality embryos comparing with 
no top ( p = 0.022).
Limitations, reason for caution: A larger study will be conducted to investi-
gate if cell-free DNA levels could be correlated with embryo implantation and 
pregnancy rates.
Wider implications of the findings: This study identified and quantified for 
the first time, cell-free DNA in human individual FF samples. The correlation 
between cell-free DNA levels and follicle size should reflect the functional state 
of each preovulatory follicle. High cell-free DNA amount in the follicle could 
have negative effects on oocyte and thus embryo health. Cell-free DNA mea-
surement in follicles is easily performed and could be used as a supplemental 
non-invasive tool to predict embryo quality for IVF process.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Funding by commercial/corporate company(ies), This study 
was supported by the University-Hospital of Montpellier and Ferring pharma-
ceutical company. The authors of the study have no competing interests to  report.
Trial registration number: Not applicable.

O-098 The metabolic profile of the human embryo as revealed by 
screening for >100 metabolites by HILIC-MS/MS and its association with 
development and chromosomal abnormalities

K. Chatzimeletiou1, E. Kolibianakis1, C. Virgiliou2, I. Sampsonidis2, 
G. Theodoridis2, N. Raikos3, H. Gika2, A. Sioga4, L. Oikonomou4, I. Georgiou5, 
K.H. Nicolaides6, B.C. Tarlatzis1

1Aristotle University Medical School, IVF Unit 1st Department of Obstetrics 
and Gynaecology Papageorgiou Hospital, Thessaloniki, Greece
2Aristotle University, Chemistry, Thessaloniki, Greece
3Aristotle University, Toxicology, Thessaloniki, Greece
4Aristotle University Medical School, Histology/ Embryology, Thessaloniki, 
Greece
5University of Ioannina, Genetics and IVF Unit Department of Obstetrics and 
Gynaecology, Ioannina, Greece
6King’s College Hospital University of London, Harris Birthright Centre for 
Foetal Medicine, London, United Kingdom

Study question: Are there any differences in the levels of metabolites found in 
spent culture media of normal human embryos and embryos with chromosomal 
abnormalities?
Summary answer: Different metabolic profiles are observed between embryos 
with and those without chromosomal abnormalities.
What is known already: Metabolic profiling has been proposed as a tool to dis-
tinguish between human embryos with the potential to develop to the blastocyst 
stage and implant and those that arrest. Differential expression of metabolites 
has been observed in Down’s syndrome embryos and Monosomy 21 embryos 
compared to normal embryos. Limited studies have however, investigated in 
detail the metabolic profiling of embryos with other aneuploidies in comparison 
to normal embryos.
Study design, size, duration: This an ongoing study, initiated in May 2012. 
320 embryos were subjected to day 3 biopsy and processed for PGD/S by 
array-CGH or FISH. Culture media prior to biopsy (day 1–3) and following 
biopsy (day 3–5) were collected and analysed by hydrophilic interaction liquid 
 chromatography tandem mass spectrometry (HILIC-MS/MS).
Participants/materials, setting, methods: PGD/S was conducted in an aca-
demic hospital with IVF/PGD laboratory and 2 IVF units. Metabolic analysis 
was conducted in a Forensic Toxicology Laboratory by HILIC-MS/MS which 
was developed to provide the quantitation of circa 100 metabolites in an UPLC 
system with a triple quadrupole spectrometer.
Main results and the role of chance: This is the first study to screen for >100 
primary metabolites (aminoacids, sugars, amines etc) by a HILIC-MS/MS 

75% in girls with chronic pelvic pain (CPP) resistant to treatment with oral con-
traceptive pills (OCPs), 70% in girls with dysmenorrhea and 49% in girls with 
CPP only. The overall prevalence of ASRM classified moderate-severe endome-
triosis is 32%, and varies between 16% in girls with CPP resistant to treatment 
with OCPs/NSAIDs, 29% in those with dysmenorrhea and 57% in the subgroup 
with CPP. These data suggest that about two third of adolescents with CPP or 
dysmenorrhea have laparoscopic evidence of endometriosis, and that about one 
third of adolescents with endometriosis have moderate-severe disease. Due to 
the lack of a noninvasive diagnostic test, the diagnosis of adolescent endometri-
osis is made with significant delay, sometimes after the disease has progressed 
to a stage with significant impact on future fertility and CPP.

During this lecture, we will further discuss the prevalence of menstrual 
cycle related pain problems in adolescents and the value of ultrasound and 
CA-125 in the diagnosis of endometriosis. We will also address the question 
how we can improve timely referral to endometriosis centers of expertise for 
 adolescents with menstrual cycle related pain problems, resistant to medical 
management. Finally, we will discuss if early treatment of adolescent endome-
triosis can prevent the development and/or progression of adult endometriosis.
References:
Chapron C, Lafay-Pillet MC, Monceau E, Borghese B, Ngo C, Souza C, de Ziegler D. 

Questioning patients about their adolescent history can identify markers associated 
with deep infiltrating endometriosis. Fertil Steril 2011:95;877–881

Janssen EB, Rijkers ACM, Hoppenbrouwers K, Meuleman C, D’Hooghe T. Prevalence 
of Endometriosis diagnosed by Laparoscopy in Adolescents with dysmenorrhea or 
chronic pelvic pain: A Systematic Review. Hum Reprod Update 2013:19(5):570–582.
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O-097 Cell-free DNA levels in human follicular fluid as a non-invasive 
biomarker of in vitro fertilization outcomes

E. Scalici1, S. Traver1, S. Assou1, A. Ferrière2, M. Monforte3, H. Déchaud3, 
S. Hamamah2

1Institute of Research in Biotherapy, INSERM U1040, Montpellier, France
2CHU Montpellier Arnaud de Villeneuve Hospital, ART-PGD Department, 
Montpellier, France
3CHU Montpellier Arnaud de Villeneuve Hospital, Gynecology Department, 
Montpellier, France

Study question: Is there any cell-free DNA in follicular fluid (FF) from pre-
ovulatory individual follicles and if so, is it correlated with in vitro fertilization 
(IVF) outcomes?
Summary answer: We detected cell-free DNA in human FF and observed 
that its level varies significantly according to the follicle size. Cell-free DNA 
 levels in FF are significantly correlated with embryo quality in patients under-
going IVF process and could provide an innovative non-invasive IVF outcome 
 biomarker.
What is known already: DNA fragments resulting from inflammatory, apop-
totic or necrotic events, are present in blood circulation and their quantification 
are currently used for the detection of gynecological and pregnancy disorders. 
Furthermore, FF which constitutes oocyte micro-environment, contains both 
plasma components and secreted elements from granulosa cells. The presence 
of cell-free DNA in FF has never been investigated, nor its potential to be used 
as IVF outcome biomarker.
Study design, size, duration: A prospective collection of 100 individual FF 
from 44 patients undergoing conventional IVF (n = 26) or Intracytoplasmic 
Sperm Injection (ICSI) (n = 18) was conducted.
Participants/materials, setting, methods: The preovulatory follicles were as-
pired individually. Only blood-free FF samples were included. Follicle size has 
been calculated according to the volume of FF. Each corresponding  cumulus 
oocyte-complex was isolated for IVF or ICSI. Cell-free DNA was quantified by 
ALU qPCR. Means ± SEM, correlations and linear regressions are presented.
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significantly more abundant in the media suggesting an active secretion mecha-
nism. Functional bioinformatics analysis revealed that 35,6% of the miRNAs 
found in the media have been already validated as circulating miRNAs, 13.7% 
were associated with endometrium receptivity, 12.9% with angiogenesis, 10.5% 
with placental function and 10.5% with stem cells regulation.
Limitations, reason for caution: To fully exploit the clinical translational rel-
evance of these findings, further prospective studies are undergoing to identify 
key secreted miRNAs that can be used to predict developmental competence 
of preimplantation embryos based on quantification of secreted miRNAs from 
spent culture media.
Wider implications of the findings: In this study the population of miRNAs 
secreted by human blastocysts in spent culture media has been characterized 
for the first time in the IVF context. This knowledge will be used to develop a 
customized assay based on key secreted miRNAs for the non-invasive assess-
ment of embryonic developmental potential. From a basic research perspective, 
this project is the first step towards outlining the role of microRNA dialogue at 
implantation.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), This project was funded by Merck Serono (Grant for Fertility 
Innovation 2013). The sponsor had no role in study design, data collection, data 
analysis, data interpretation. Authors declare no conflicts of interest.
Trial registration number: None.

O-100 Cell-free nucleic acids and IVF outcome: comparison between 
embryo on day 3 and blastocyst stage

S. Hamamah1, S. Assou2, S. Traver2, E. Scalici2, A. Ferrière1, A. Gala1, 
A. Thierry R3

1Université Montpellier1 Institute For Research In Biotherapy INSERM 
U1040, Art-Pgd Department Chu Montpellier, Montpellier, France
2Institute For Research In Biotherapy Chu Montpellier, Université Montpel-
lier1 INSERM U1040, Montpellier, France
3Institut De Recherche En Cancérologie De Montpellier, INSERM U896, 
Montpellier, France

Study question: Is the detection of nucleic acids, including microRNAs (MiR) 
and cell free DNAs (cfDNA), released by human embryos into culture medium 
associated with embryo quality and IVF outcome?
Summary answer: Under in vitro conditions for IVF, changes in the nucleic 
acids levels in the embryo culture medium on day 3 and day 5/6 predict embryo 
quality and may be used as a new potential biomarker for selecting top quality 
embryos.
What is known already: The choice of the best embryos to transfer is based on 
subjective morphological parameters. The use of nucleic acids profile of culture 
medium as an objective approach to select the best embryo would clearly be 
more appropriate and reliable.
Study design, size, duration: Human fertilized oocytes were individually cul-
tured from zygote to blastocyst satge. A total of 60 spent culture media were 
collected on day 3 (6–8 cells) and day 5/6 blastocyst stage.
Participants/materials, setting, methods: MicroRNAs were extracted 
from drops with the QIAamp kit and quantified by RT-qPCR using TaqMan 
 technology. Cell-free DNA was quantified using Bio-Rad Supermix SYBR 
Green. Statistical analyses defined relationship between nucleic acid contents 
and embryo quality.
Main results and the role of chance: We demonstrate that the embryo culture 
medium samples, during in vitro embryo development, contained embryonic 
free nucleic acids, particularly MiR-21 that acts as an anti-apoptotic factor. The 
concentration values of cell free DNA are lower in the culture medium in which 
emerge top quality embryo compared to no top (p < 0.05). The embryos that 
reached good blastocyst quality and leading to pregnancy, the variation in the 
cell free DNA concentration between day 3 and day 5/6 is significantly very 
 decreased ( p < 0.05). Conversely, this variation is very low from blastocyst 
which did not implant (5 ng/ml and 16.9 ng/ml respectively).
Limitations, reason for caution: It is necessary to establish the pregnancy 
prediction value of these nucleic acids in a large number of patients include in 
vitro fertilization program.
Wider implications of the findings: The analysis of cell-free nucleic acids 
 released in the culture medium by embryos open the possibility to develop a 
new quick and low-cost test for the selection of the embryos viable with the 
highest implantation potential.

method developed specifically for profiling and quantitation of metabolites in 
spent culture media. UPLC conditions were optimized in order to reach maxi-
mum peak capacity and retention for all hydrophilic metabolites in a single run 
of 40 min and the developed method was validated and proved to be reliable, 
robust and sensitive. Characteristic patient specific metabolic profiles were ob-
served in day 3 and day 5 spent media which differed between aneuploid and 
chaotic embryos that arrested in culture and normal embryos that had devel-
oped to the blastocyst stage on day 5 and had resulted in a viable pregnancy.
Limitations, reason for caution: Although all abnormal embryos were meta-
analysed on day 5 to confirm initial single cell diagnosis and their uniform 
or mosaic status was established, normal embryos transferred on the basis of 
single cell analysis but not resulting in a pregnancy could not obviously be 
tested for mosaicism.
Wider implications of the findings: This study provides unique biomarkers 
found in spent media from embryos identified as abnormal following PGS and 
reconfirmed as uniformy aneuploid, major mosaics or chaotics following meta-
analysis of all the nuclei of the rejected embryos on day 5. Comparison of these 
metabolic profiles with those of chromosomally normal embryos by multivari-
ate analysis (PCA, PLS-DA) showed distinct differences, which in the future 
could serve as non-invasive markers for the detection of aneuploidies before 
embryo transfer.
Study funding/competing interest(s): Funding by University(ies), Funding 
by national/international organization(s), This study was co-financed by the 
EU Social Fund (ESF) and the Operational Program “Education and Lifelong 
Learning” of the National Strategic Reference Framework (NSRF) - Program: 
Thales.
Trial registration number: A9850.

O-099 Secreted miRNAs can be profiled with high accuracy and 
reproducibility from blastocyst spent culture media: a new potential 
biomarker for non-invasive embryo selection

A. Capalbo1, L. Noli2, D. Ilic2, D. Cimadomo1, Y. Khalaf2, F.M. Ubaldi1, 
L. Rienzi1

1Genera c/o Clinica Valle Giulia, Reproductive Medicine, Rome, Italy
2King’s College London School of Medicine, Assisted Conception Unit, 
 London, United Kingdom

Study question: Do human embryos secrete miRNAs in the extracellular envi-
ronment and if so, can these miRNAs be profiled from spent culture media of 
expanded human blastocyst?
Summary answer: miRNAs are secreted from human blastocysts in culture 
media in an appropriate concentration to be profiled with high accuracy and 
reproducibility.
What is known already: In the last decade it has been hypothesized that miR-
NAs could be extracellularly stable. The resulting evidence was that miRNAs 
secreted by donor cells can be taken up by recipient cells and exert a gene 
 regulatory effect upon them. Accordingly, human embryos could secrete 
 specific miRNAs as a part of the blastocyst – endometrial dialogue aiming at 
implantation success. Profiling the miRNA repertoire in easily collectable spent 
culture media holds the potential to identify non-invasive biomarkers of embryo 
quality.
Study design, size, duration: Ten good quality expanded human blastocysts 
donated for research between January and October 2013 underwent inner cell 
mass (ICM) isolation using a previously validated method. Trophectoderms 
(TE) samples (free of ICM cells) and their relative spent culture media (25 μl 
at 120 h post fertilization) were individually processed for miRNA analysis.
Participants/materials, setting, methods: MicroRNA expression was 
 evaluated using TLDA MicroRNA Cards (Applied Biosystems) containing 
primer sets for 736 human miRNA sequences. Ct values at a level ≥38 cycles 
and miRNAs expressed in less than 75% biological replicates were excluded 
from analysis. The mean expression level of expressed miRNAs was used for 
normalization.
Main results and the role of chance: 73 different miRNAs were  consistently 
detected in blastocyst spent culture media. Comparative analysis with TE 
 samples revealed that 95.8% (70/73) of those miRNAs were indeed expressed 
also in TE. The normalized Ct values of miRNAs detected in the media were 
also directly correlated with expression levels in the embryo (Spearman’s cor-
relation 0.68, p < 0.001). 11 miRNAs were found to be differentially expressed 
between TE and spent culture media. Interestingly, 4 of these miRNAs were 
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O-102 Altered levels of mitochondrial DNA are associated with female 
age, aneuploidy, and reveal the implantation potential of chromosomally 
normal embryos

E. Fragouli1, S. Alfarawati2, K. Spath1, P. Colls3, J. Cohen3, S. Munne3, 
D. Wells1

1University of Oxford/Reprogenetics UK, Nuffield Department of Obstetrics 
and Gynaecology, Oxford, United Kingdom
2Reprogenetics UK, Institute of Reproductive Sciences, Oxford 
, United Kingdom
3Reprogenetics LLC, N/A, Livingston, U.S.A.

Study question: Can differences in the quantity of mitochondrial DNA 
(mtDNA) or in the sequence of the mitochondrial genome affect embryo 
 viability and aspects of embryo biology such as aneuploidy? Can measurement 
of mtDNA quantity provide information about the potential of an embryo to 
produce a viable pregnancy?
Summary answer: Elevated levels of mtDNA in human blastocysts were shown 
to be associated with advancing maternal age, aneuploidy and  implantation 
failure. Not only does this have implications for our understanding of female 
reproductive aging and the origin of aneuploidy, but it also provides a clinically 
valuable new embryo viability biomarker.
What is known already: Mitochondria play a vital role in  preimplantation 
 development. They are the principal site of energy production and have vari-
ous other critical cellular functions. The initial stages of preimplantation 
 development are thought to be supported entirely by mitochondria derived 
from the oocyte. Despite the importance of this organelle, little is known 
about the extent of variation in mtDNA (quantity and sequence) between in-
dividual  embryos or what the biological and clinical impacts of such variation 
might be.
Study design, size, duration: Quantification of mtDNA and detection of 
 aneuploidy in 360 blastocysts and 21 cleavage stage embryos generated by 
162 couples from seven clinics. Analysis of associations between mtDNA quan-
tity and female age, embryo morphology, chromosome status and implantation 
success/failure.
Participants/materials, setting, methods: Embryos were biopsied at the 
 cleavage or blastocyst stages. The samples were subjected to comprehensive 
chromosome analysis using a highly validated microarray method. These 
 embryos were also tested using quantitative PCR and next generation sequenc-
ing (NGS), allowing highly accurate mtDNA quantification and detection of 
mutations of the mitochondrial genome.
Main results and the role of chance: A highly significant increase in em-
bryo mtDNA quantity was observed with advancing female age (P < 0.003). 
Amounts of mtDNA were also significantly elevated in aneuploid embryos, 
independent of age (P < 0.005). The amount of mtDNA did not affect embryo 
morphology. Correlation with clinical outcome revealed that euploid embryos 
capable of implantation tended to contain lower mtDNA quantities (P < 0.02) 
than those failing to implant. This allowed establishment of a threshold mtDNA 
quantity above which implantation was never observed. 30% of chromosom-
ally normal embryos that failed to implant had quantities of mtDNA above 
the threshold. 100% of euploid embryos that formed a viable pregnancy had 
mtDNA levels below the threshold. Sequencing of the entire mitochondrial 
genome using NGS revealed mutations in several blastocysts with abnormal 
levels of mtDNA.
Limitations, reason for caution: Further analyses of mitochondrial copy num-
ber and function should be undertaken in aneuploid and non-implanting euploid 
blastocysts in order to reveal whether organelle performance is altered in em-
bryos with abnormal mtDNA levels and/or mtDNA mutations.
Wider implications of the findings: Our data suggests that elevated mtDNA 
amounts arise during oogenesis and may represent a compensatory mecha-
nism, in response to defective organelles with mitochondrial genome muta-
tions. The findings indicate that mitochondrial abnormalities may contribute 
to aneuploidy risk and female reproductive aging. Of clinical importance, an 
mtDNA content threshold was established, above which implantation never 
occurs. This threshold is independent of morphology, age and aneuploidy and 
implicates excessive mtDNA in approximately one-third of failed blastocyst 
implantations.
Study funding/competing interest(s): Funding by University(ies), University 
of Oxford.
Trial registration number: Not applicable.

Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Funding by commercial/corporate company(ies), This work 
was supported by the University-Hospital of Montpellier and by a grant from 
the Ferring Pharmaceutical Company. The authors of the study have no compet-
ing interests to report.
Trial registration number: Not applicable.

O-101 Prokineticin 1 (PROK1) is a new non-invasive biomarker of 
embryo implantation in in vitro fertilization (IVF)

S. Brouillet1, C. Thomas-Cadi1, U. Bergues1, J.J. Feige2, N. Alfaidy2, 
P. Hoffmann1, S. Hennebicq1

1Centre Hospitalier Universitaire, Reproductive Medicine Department 
Grenoble University, Grenoble Cedex 09, France
2CEA/INSERM/iRTSV, Laboratoire BCI, Grenoble Cedex 09, France

Study question: To investigate the correlation of PROK1 concentrations 
in follicular fluid (FF) and fertilization culture media (FCM) with the corre-
sponding reproductive outcome in patients who received conventional in vitro 
 fertilization embryo transfer (cIVF-ET).
Summary answer: High concentrations of PROK1 in FF and FCM are both 
correlated with embryo implantation in cIVF-ET. PROK1 levels in FF and 
FCM are independent of transferred embryos morphokinetic parameters.
What is known already: Assessing the embryo implantation potential is cru-
cial for increasing the success rates of cIVF. PROK1 is a well established actor 
in endometrial receptivity, trophoblast physiology and reproductive organs an-
giogenesis. In Assisted Reproductive Technology (ART), the rates of circulating 
PROK1 were recently reported as significantly linked to the rates of pregnancy. 
On the basis of these observations, it was intriguing to investigate the value of 
its measurement in FF and FCM in cIVF cycles.
Study design, size, duration: A prospective study was performed between 
 January–November 2013 in the Assisted Reproduction Unit, Department 
of  Obstetrics and Gynecology, University of Grenoble, France. A total of 
67  infertile couples receiving first cIVF were recruited. Clinical pregnancy rate 
was use as endpoint with 15 cases/group for sample size calculation.
Participants/materials, setting, methods: Samples were collected through 
the CRB Germetheque. Signed informed consent was obtained from all 
 patients who participated in the study. FF was collected immediately after 
oocyte  retrieval and FCM after oocyte denudation steps. PROK1 concentra-
tions in FF and FCM were measured by enzyme-linked immunosorbent assay 
(ELISA).
Main results and the role of chance: PROK1 was detected in all FF and FCM 
samples. The mean value of PROK1 concentrations in FF was 722 ± 306 pg/ml, 
ranging from 57 to 56,558 pg/ml. Follicular fluid PROK1 levels were signifi-
cantly different between embryos which led to implantation (n = 15) versus no 
implantation (n = 15), with 19,279 pg/oocyte and 7,879 pg/oocyte respectively 
(p value = 0.0015, Mann Whitney test; RR = 5 for PROK1 ≥15,000 pg/oocyte). 
In FCM, the mean value of PROK1 concentrations was 114 ± 89 pg/ml, ranging 
from 3 to 274 pg/ml. PROK1 concentrations in FCM were significantly differ-
ent between embryos which led to implantation versus no implantation, with 
74 pg/oocyte and 40 pg/oocyte respectively (p value = 0.006, Mann Whitney 
test; RR = 6.8 for PROK1 ≥50 pg/oocyte).
Limitations, reason for caution: In non-pregnant women, PROK1 circulat-
ing levels were around 50 pg/ml. Extensive bleeding during transvaginal oo-
cyte  retrieval could reduce PROK1 concentrations in FF samples. PROK1 is 
up- regulated in ovarian hyperstimulation syndrome (OHSS) and recurrent 
 miscarriage. These conditions constitute two non-inclusion/exclusion criteria 
in our study.
Wider implications of the findings: PROK1 concentrations assessment in FF 
and FCM by ELISA constitute a quick, non-invasive and non expensive test, 
which displays an appropriate sensitivity and specificity for cIVF cycles routine 
application. The long term objective is to evaluate the impact of including FF 
and/or FCM PROK1 quantification in the embryo transfer decisions. PROK1 
levels determination in FF/FCM might improve the effectiveness of cIVF by 
reducing the time and cost required for obtaining a pregnancy.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Funding by national/international organization(s), Université 
Joseph Fourier (UJF), Centre Hospitalier Universitaire (CHU), Institut national 
de la santé et de la recherche médicale (INSERM).
Trial registration number: None.
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Study funding/competing interest(s): Funding by hospital/clinic(s),  Funding 
by national/international organization(s), Study funded by Chief Scientist  Office 
[Scotland], Infertility Research Trust, NHS Tayside, Wellcome Trust and MRC.
References
1. Alasmari W, et al., (2013) Hum Reprod. 2013 28:866-76.
2. Mannowetz N, et al., (2013) Elife. 2013 Oct 8;2:e01009.
3. Mansell SA, et al., (2014) Mol Hum Reprod. Jan 16. [Epub ahead of print]
4. Smith JF, et al (2013) PNAS 110(17): 6823-8.

Trial registration number: Ethical approval granted by East of Scotland 
 Research Ethics Service (EoSRES) REC 1: 12/ES/0091.

O-104 A modified protocol of sperm vitrification shows less cryodamage 
and enhanced sperm viability than classical slow freezing techniques

L. Medrano1, M.J. Gomez-Torres2, M. Guijarro1, M. Fernandez1, S. Rogel3, 
J. Aizpurua3

1IVFspain, Laboratory, Alicante, Spain
2University of Alicante, Biotechnology, Alicante, Spain
3IVFspain, Gynecology, Alicante, Spain

Study question: Is a modified and improved vitrification technique of sperm 
able to reduce the cellular cryodamage produced by slow freezing? Is vitrifica-
tion comparable to slow freezing in terms of sperm viability?
Summary answer: Using cellular damage parameters and redistribution of tu-
bulin as biomarkers, we evaluated the cryodamage in two sperm cryopreservation 
techniques: classical slow freezing-thawing and modified vitrification-warming. 
The results obtained demonstrate that our vitrification technique is less harmful 
than conventional freezing in terms of cell viability and vitality survival.
What is known already: Previous studies have shown that slow freezing 
not only damages sperm membranes, but also cytoskeleton, mitochondrial 
 function and DNA integrity suggesting sperm vitrification as an alternative. 
 Results obtained in vitrification without cryoprotectant showed equivalence and 
two  babies were born in 2012. Sucrose used as cryoprotectant in  vitrification 
achieves better survival results. As other works have shown that the adding 
of HSA during the warming process may improve biological parameters, we 
 performed preliminarily a dilution assay.
Study design, size, duration: Prospective randomized study, 20 normozoo-
spermic samples divided into 3 aliquots: fresh (control), slow-freezing-thawing 
(group-A) and vitrification-warming (group-B). Protocols used: a) for  freezing: 
Kit-Sperm-Cryoprotect-II (Nidacon), b) for vitrification: Sucrose 0.5 mol as cryo-
protectant and HSA 0.5% as warming stabilisator. Preliminary tests  performed 
with different Sucrose and HSA concentrations showed these as the best.
Participants/materials, setting, methods: Sperm samples collected after 
 informed consent of 20 participants. After seminogram according to WHO-2010 
and vitality testing, each one was tested for three different seminal parameters: 
spontaneous acrosome reaction (SAR) by Pisum sativum-FICT, DNA damage/
fragmentation by SCD+TUNEL, and immunocytochemistry assay for cytoskel-
eton evaluation by α-tubulin antimouse and 488DYL anti-mouse antibodies.
Main results and the role of chance: We found no difference between study 
groups in classical spermiogram parameters. Vitality testing showed cell sur-
vival of 55.13 ± 20.33% in group-A vs 76.38 ± 6.50% in group-B, (p < 0.01).

DNA damage was 2.62 ± 5.11% (control) and 27.4 ± 8.37% vs 20.0 ± 6.1% 
in the study groups respectively (p < 0.01). Levels of SAR showed 26.6 ± 14.7% 
(control) and 58.2 ± 14.5% vs 44.3 ± 14.5% respectively, being differences 
 statistical significant between study groups (p < 0.001). The tubulin assay 
 distinguished three different patterns: continuous (P1), discontinuous (P2) and 
final pattern (P3). In the control and study groups the results showed equivalent 
patterns P2 and P3 only between fresh and vitrified.

P1: 58.18 ± 18.95%, 63.95 ± 15.98% and 59.96 ± 17.65%, respectively 
(p > 0.5); P2: 39.71 ± 19.07%a, 3.55 ± 2.53%a,b and 37.99 ± 17.89%b,  respectively 
(pa,b < 0.001); P3: 2.07 ± 1.80%a, 32.04 ± 13.57%a,b and 1.65 ± 1.61%b, 
 respectively (pa,b < 0.001).
Limitations, reason for caution: This assay has been undertaken only on 
 normal sperm samples. It would be interesting to contrast these results in 
 pathological samples and correlate results with clinical outcome parameters. A 
prospective study in this sense is ongoing.
Wider implications of the findings: Our sperm vitrification protocol shows 
improved recovery parameters and cellular viability after thawing than con-
ventional freezing, as measured by TUNEL, SAR, tubuline assay and vitality 
testing. We observed that cellular damage after vitrification is even less, encour-
aging us to test results in clinical practice. The handling of the vitrification is 
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O-103 Can a patch fix it – electrophysiological studies of sperm and 
potential impact on clinical practice

S.J. Martins da Silva1, S.A. Mansell1, H.L. Williams1, S.G. Brown2, 
S.J. Publicover3, S. Wilson4, C. Barrett1

1University of Dundee, Medical Research Institute Ninewells Hospital and 
Medical School, Dundee, United Kingdom
2Abertay University, School of Life Sciences, Dundee, United Kingdom
3University of Birmingham, School of Biosciences, Birmingham, United Kingdom
4University of Durham, Wolfson Research Institute, Stockton-on-Tees,  
United Kingdom

Study question: Can electrophysiology patch clamp interrogation of sperm 
cells from patients with total failed fertilisation diagnose underlying physi-
ological defects?
Summary answer: Patch clamp studies of clearly defined subfertile men pro-
vide a fundamental insight into the functional role of CatSper and Slo1/3 in 
human spermatozoa.
What is known already: Patch clamping is revolutionising the understanding 
of human sperm function. CatSper and Slo1/3 are proposed to be involved in 
calcium entry and regulation of membrane potential respectively, but the syn-
chrony of events and interplay between these channels is unclear (2; 3). Mouse 
knockout studies show they are both vital for fertilisation competence but there 
is no data on abnormalities in men and their effect on fertility (cf. 4).
Study design, size, duration: A series of functional assays on motility and [Ca2+]

i
 signalling on spermatozoa from subfertile men attending for ART over 12 month 
period (125 patients, 40 controls) identified those with phenotypic abnormalities 
(1). Patch clamping was instigated in patients with specified abnormalities and 
those with apparently unexplained total fertilisation failure  following IVF/ICSI.
Participants/materials, setting, methods: Participants were men undergoing 
IVF/ICSI at Ninewells Assisted Conception Unit, Dundee specifically including 
those affected by failed fertilisation. Surplus semen samples at time of treat-
ment, or produced specifically for research purposes, were subjected to analysis 
including patch clamping under quasiphysiological conditions (1; 3).
Main results and the role of chance: By studying a subpopulation with IVF/ICSI 
treatment complicated by total failed fertilisation we have identified 2 individu-
als affected by unique deficiencies. (1) Patient 1: Almost absent  potassium con-
ductance (current @68 mV ∼3pApF-1 vs 42pApF-1 in fertile and ICSI  controls; 
p = 0.001). This was not rescued by increasing internal Ca2+  demonstrating loss 
of function. Membrane potential was significantly different to controls (+5 mV 
vs. −22 mV p = 0.001) yet there was normal motility, CatSper (Cs+) current and 
expression of Slo3 (2) Patient 2: no effective CatSper current /rapidly inactivat-
ing cation conductance (I

Tail
). Spermatozoa also showed repeated absent [Ca2+]

i
 response (FLUOStar) to progesterone (1/88 IVF patients). Abnormal CatSper, 
I

Tail
 was not a general phenomenon as a voltage activated potassium current was 

present and had similar magnitude compared to controls.
Limitations, reason for caution: The analysis is based on a limited numbers 
of patients but multiple samples from each one show robust defects. Proteomic 
and genetic data are not yet available (January 2014) but will be presented.
Wider implications of the findings: Identification of these individuals  provides 
potential loss of function data to clearly determine the impact of these two key 
channels on human sperm function. Wider implications include the possibility 
to identify targets for therapeutic manipulation, either to fix the problem, or 
 indeed, to aid development of non-hormonal male contraception, and without 
the need to generate knock-out mice models or to conduct animal studies.
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What is known already: Moderate to severe damage to sperm DNA has been 
confirmed in over 60% of men visiting IVF centers and in 80% of couples 
diagnosed with idiopathic infertility. Numerous studies in animals and human 
document the adverse effect of SDD on fertilization rate, embryo quality, 
 miscarriage rates and the transfer of higher rates of mutations in the offspring. 
Semen samples of infertile men are also known to be deficient in a number of 
key antioxidants relative to fertile counterparts. Antioxidants alone or in com-
bination have consistently demonstrated a measure of efficacy against sperm 
oxidative stress or DNA damage in numerous human clinical trials.
Study design, size, duration: Two well-established mouse models of sperm 
oxidative stress from 2 independent laboratories were utilized to evaluate the 
efficacy of Fertilix. In both models 12 male mice were provided with Fertilix in 
their drinking water for 2 weeks (SHS) or 4 weeks (GPX-5) and compared with 
control groups for SDD and pregnancy rates.
Participants/materials, setting, methods: In the study performed on SHS mice, 
male fertility was tested by partnering three females with each male for 5 days, 
and the percentage of pregnant females, number of vaginal plugs, resorptions per 
litter, and litter size were recorded. For the GPX-5 model, sperm DNA oxidative 
damage was evaluated by the immunocytochemical detection of 8-OHdG residues.
Main results and the role of chance: The 8-Hydroxy-deoxy Guanosine (8-OHdG) 
is a biomarker of DNA oxidation. The average background levels of 8-OHdG in 
WT mice is around 30%. This level doubles up to about 60% in transgenic mice 
deficient in the antioxidant enzyme GPX-5. Our results indicate that A 4 week 
treatment of GPx5 KO mice diminishes DNA oxidative damage to WT levels.

In mouse models of SHS, only 35% (19/54) female mice got pregnant result-
ing in 169 fetuses. This is contrast to the Fertilix pretreated group where 74% 
(42/57) female mice got pregnant resulting in 427 fetuses. The role of chance in 
obtaining supporting results for the efficacy of Fertilix in both models is minimal.
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Limitations, reason for caution: It was not possible to make sure that every mouse 
took 100% of the product for the treatment period, despite careful  monitoring.
Wider implications of the findings: SDD reduces fertilization rate, the main-
tenance of a healthy pregnancy and increases DNA mutational load passed onto 
the next generations. These results, if confirmed in humans, will impact the 
normal practice at ART centers as follow. Diagnosis of SDD in male partner 
of infertile couples followed by a simple course of antioxidant therapy will be 
considered routine prior to couples undertaking IUI or IVF treatments. This 
practice, if followed correctly, will lead to higher IVF success rates with lower 
sporadic mutational rates passed onto the children.
Study funding/competing interest(s): Funding by University(ies), University 
of Clermont-Ferrand. The corresponding author P.G. is the Managing Director 
of CellOxess LLC, which has a commercial interest in the detection and resolu-
tion of oxidative stress.
Trial registration number: Not applicable. The local ethics committee 
 authorized this study.

O-107 In vitro fertilization versus in vitro fertilization-intracytoplasmic 
sperm injection in patients who previously failed intrauterine 
insemination

M. Hartman1, I. Roux2, B. Herrero1, S. Saliem1, P. Monnier1

1McGill University, Department of Obstetrics and Gynecology, Montreal, 
Canada
2Centre Hospitalier Universitaire du Bocage, Department of Obstetrics and 
Gynecology, Dijon, France

also easy and the procedure times shorter. Thus, vitrification has high  potential 
to become a viable alternative as cryopreservation technique compared to 
 current slow freezing.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVFspain.
Trial registration number: A trial registration number is only required for 
clinical trials.

O-105 Sperm selection using MACS technology does not improve 
live-birth delivery rates when ICSI was performed in ovum donation. 
Prospective and randomized trial in unselected males

L. Romany1, N. Garrido2, Y. Motato3, B. Aparicio3, A. Pellicer4, M. Meseguer3

1Institut Unviersitari- IVI Valencia, IVF Laboratory, Valencia, Spain
2Institut Universitari- IVI Valencia, Andrology Laboratory, Valencia, Spain
3Institut Universitari- IVI Valencia, IVF Laboratory, Valencia, Spain
4Institut Universitari- IVI Valencia, Reproductive Gynecology Department, 
Valencia, Spain

Study question: does MACS increase live-birth delivery rates in ICSI 
 procedures of ovum program?
Summary answer: MACS does not increase live-birth delivery rates in ICSI 
cycles of ovum donation in unselected male patients.
What is known already: There is still little clinical information available about 
the wide employment of these selection techniques in in vitro fertilization and 
their impact in final ART outcomes although it has been suggested as a potential 
way to improve results in male infertile couples.
Study design, size, duration: Two arms, unicentric, prospective,  randomized 
and triple-blinded trial, a total of 237 infertile couples, October 2010 and 
 December 2012.
Participants/materials, setting, methods: IVI-Valencia. Couples were  divided 
into two groups: MACS (n = 125) and control (n = 114). Semen samples were 
both prepared by the swim-up method, apoptotic sperm in MACS-group 
were removed by annexin-V-MicroBeads and deposited into filtration columns 
under a magnetic field. The primary outcome was to determine if removing 
apoptotic sperm improves live-birth delivery rates.
Main results and the role of chance: Similar results were obtained in all the 
parameters studied compared between groups and the same occurs in live-birth 
delivery rates which slightly decreased 48.4% (CI95%39.6–57.1) vs. 56.4% 
(CI95% 47.3–65.5) in MACS group compared with control group with a relative 
risk reduction of 0.8 (0.6–1.2), but none of them reaching statistical significance.
Limitations, reason for caution: We did not include as a selection criteria an 
altered apoptotic profile on sperm samples, or increased DNA fragmentation. 
On the contrary we used unselected patients.
Wider implications of the findings: The absence of differences between two 
groups, indicates the need to design new strategies for MACS protocols in order 
to develop alternative sperm selection strategies, or clearly defined indications 
able to improve the outcome in ART.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Universitario IVI.
Trial registration number: Given that the main intervention was conducted on 
sperm samples and not human beings, Clinical Trial registration is not needed.

O-106 Fertilix™, a novel antioxidant formulation designed to treat male 
infertility emanating from sperm oxidative DNA damage: promising 
preclinical evidence from mouse models

P. Gharagozloo1, A. Kocer2, A. Calle3, E. Pericuesta3, A. Gutierrez-Adan3, 
J.R. Drevet2

1CellOxess LLC, Na, Pennington, U.S.A.
2UMR6293-INSERM University of Clermont-Ferrand, GReD Laboratory 
CNRS, Clermont-Ferrand, France
3INIA, Animal Reproduction, Madrid, Spain

Study question: Does Fertilix™, a novel antioxidant formulation designed for 
the male reproductive tract, reduce Sperm DNA Damage (SDD) and increase 
pregnancy rates in mouse models of sperm oxidative stress?
Summary answer: Oral administration of Fertilix™ for a period of 2 weeks 
significantly reduces SDD in Glutathione Peroxidase 5 (GPX-5) knockout mice 
and restores normal pregnancy rates back almost to the normal levels in mice 
subjected to Scrotal Heat Shock (SHS).
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sperm recovery and reducing invasivity of conventional TESE. However, some 
concern has recently been raised on the risk of hormonal impairment after 
micro-TESE.
Study design, size, duration: We performed testicular sperm retrieval on 64 
NOA patients (March 2007–April 2013). The presence of spermatozoa was 
 examined with a three-steps biopsy: i) single superficial TESE in the first testis; 
ii) micro-TESE on the same testis; iii) conventional TESE on the contralateral 
testis; SRR from the three steps were compared.
Participants/materials, setting, methods: At histological evaluation of the 
64 patients, 37 had SCOS, 15 MA, 6 Leydig-cells hyperplasia and 6 sclera- 
hyalinosis; 37/64 patients with azoospermia had previously undergone 
 testicular surgery: 12 for cryptorchidism, 2 for seminoma and 23 for previous 
fertility treatment with negative sperm retrieval. No pre-operative hormonal 
treatment was planned.
Main results and the role of chance: In all 64 procedures the outcome of 
the first single TESE and that of micro-TESE were overlapping, with a SRR 
of 28.1%. The contralateral biopsy was always negative for sperm retrieval. 
Levels of FSH, LH, inhibin B and testicular volume were not predictive of 
sperm retrieval. The mean age of 18/64 men with positive sperm retrieval was 
34.2 ± 7.16; levels of FSH was 25.9 ± 15.10 mIU/ml, LH was 12.5 ± 9.40 mIU/
ml and inhibin B was 14.9 ± 5 pg/ml. The histological diagnosis of these patients 
were: 10 MA, 1 sclera-hyalinosis and 7 SCOS. In 46/64 patients with negative 
sperm retrieval, male mean age was 35.9 ± 3.94; levels of FSH, LH and in-
hibin B were 25.7 ± 11.60 mIU/ml, 9.7 ± 4.88 mIU/ml and 20.0 ± 18.86 pg/ml,  
respectively. The histological diagnosis were: 10 MA, 5 sclera-hyalinosis, 
6 Leydig-cell hyperplasia and 30 SCOS.
Limitations, reason for caution: During surgery, a prompt response from the 
laboratory on sperm recovery is needed to decide whether proceeding to the next 
step or not. If no sperm is immediately found (very severe cases), it is possible 
that the surgeon proceeds and only later sperm are found in the initial sample.
Wider implications of the findings: Data obtained suggest that in the majority 
of poor prognosis NOA patients (N = 46) even micro-TESE does not allow a 
successful sperm retrieval; in 18 patients with successful sperm recovery, the 
initial, less invasive single biopsy would have been enough to obtain sperm. 
Due to the priority given to organ preservation, stepwise micro-TESE could 
be an ideal approach in all azoospermic men. Micro-TESE can be offered only 
when no sperm is found in the initial incision.
Study funding/competing interest(s): Funding by hospital/clinic(s), No ex-
ternal funding was obtained for the present study; no conflict of interest has to 
be declared with any financial organization regarding the material discussed in 
the manuscript.
Trial registration number: Not applicable.
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O-109 microRNA miR-142-3p regulates endometriotic cell invasiveness 
by targeting integrin-related molecular pathways

M. Götte1, D. Ludwig1, C.M. Stock2

1Universitätsklinik Münster, Gynecology and Obstetrics, Münster/Westf., 
Germany

2Universitätsklinik Münster, Physiology II, Münster/Westf., Germany

Study question: Could miR-142-3p, a microRNA dysregulated in endometrio-
sis, be mechanistically involved in the pathogenetic process?
Summary answer: miR-142-3p affects endometriotic cell motility and inva-
siveness via targeting of several target mRNAs implicated in integrin-mediated 
processes.
What is known already: microRNAs are potent posttranscriptional regulators 
of gene expression which are dysregulated in endometriotic tissue and sera of 
endometriosis patients compared to controls. miR-145 and miR-10b were previ-
ously show to affect endometriotic cell invasiveness (Adammek et al. Fertil Steril 
2013, Schneider et al. Fertil Steril 2013), but the role of miR-142-3p is unclear.

Study question: In patients who have previously attempted and failed intra-
uterine insemination (IUI), is in-vitro fertilization (IVF) or in vitro fertilization 
with intracytoplasmic sperm injection (ICSI) more effective in a subsequent 
ART cycle?
Summary answer: ICSI has a higher clinical pregnancy rate than IVF alone 
for patients who have previously failed IUI. This was statistically significant, 
and continued to be so when excluding male factor as the indication for treat-
ment. When stratified by age, this was only significant in women aged 35 and 
under.
What is known already: IUI with or without ovarian stimulation is a common 
first-line fertility treatment for certain etiologies of infertility. Further treat-
ments such as IVF and/or ICSI increase the pregnancy rate but are more costly 
and invasive. The indication for ICSI was initially severe male infertility but its 
indications have since been extended to the management of infertility in various 
other contexts.
Study design, size, duration: A single centre retrospective cohort study was 
performed on 449 patients who had their first IVF or ICSI treatment following 
IUI failure. The inclusion period was between January 2009 and May 2012.
Participants/materials, setting, methods: Patients who failed IUI and under-
went their first IVF or ICSI after controlled ovarian stimulation were studied. 
Cycles using donor gametes and cycles canceled before the use of any method 
of fertilization were excluded. The main outcome was clinical pregnancy as 
defined by a gestational sac seen on ultrasound.
Main results and the role of chance: 180 patients had IVF and 269 had ICSI. 
117 patients had male factor as the treatment indication. Fertilization rate was 
significantly lower in the IVF group (65.1%) than the ICSI group (74.3%, 
p < 0.001). The clinical pregnancy rate was 30.8% (n = 55) and 38.3% (n = 103) 
in the IVF and ICSI groups, respectively. This was statistically significant when 
adjusting for age and indication for treatment with an odds ratio of 1.96 (95% CI 
1.20–3.20, p = .008). After removing patients with male factor as an  indication 
for IVF, the clinical pregnancy rate remained significantly higher in the ICSI 
group (p = 0.021), with an adjusted odds ratio of 1.86 (95% CI 1.10–3.16).
Limitations, reason for caution: The study was limited to a single public 
 centre, so caution should be used prior to extrapolating our findings to a wider 
population. The results were only significant in females under age 35 when 
stratified by age.
Wider implications of the findings: Clinical pregnancy rate in patients who 
pursue ART after IUI failure tends to be better with ICSI whether or not male 
factor is included in the analysis. It also agrees with the current state of the 
literature in that the fertilization rate is higher with ICSI. Although some stud-
ies have not found a higher clinical pregnancy rate with ICSI, our study clearly 
showed a benefit under 35 years of age.
Study funding/competing interest(s): Funding by hospital/clinic(s), McGill 
Reproductive Centre, Royal Victoria Hospital, McGill University Health Centre.
Trial registration number: Not an RCT.

O-108 A novel stepwise micro-TESE approach in non-obstructive 
azoospermia

G. Franco1, F. Scarselli2, D. Dente1, V. Casciani2, F. De Luca1, M. Terribile2, 
M.G. Minasi2, E. Greco2

1La Sapienza University, Urology, Rome, Italy
2European Hospital, Medicina della Riproduzione, Rome, Italy

Study question: In the present prospective study we applied a conservative 
three-steps surgical approach with attention to organ preservation. We refer to 
this as to step-wise micro-TESE (Microsurgical Testicular Sperm Extraction). 
We report our results of stepwise micro-TESE on azoospermic NOA patients in 
terms of sperm retrieval rate (SRR).
Summary answer: Our proposed stepwise micro-TESE approach in NOA 
 patients can optimize sperm retrieval reducing the invasiveness of the surgery 
procedure. Patients who benefit from stepwise micro-TESE include previous 
unsuccessful TESE, unfavorable diagnosis (maturation arrest, MA; Sertoli-cell-
only syndrome, SCOS), and Klinefelter syndrome.
What is known already: Conventional TESE consists in a few superficial 
 testicular incisions. This procedure can cause irreversible damage to the sub-
tunical vessels and scar formation. On the other hand, micro-TESE consists in 
an deep equatorial incision of the whole testicle for selectively pick up single 
seminiferous tubules. Micro-TESE was introduced with the aim of  improving 
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stromal cells (p < 0.0004 and 0.0004 at days 3 and 6, respectively). Furthermore, 
polymerized collagen significantly increased caspase 3/7 activity in  endometrial 
stromal cells compared with endometriotic stromal cells (p < 0.004). The levels 
of phosphorylated Akt, S6K1 and PTEN were suppressed on polymerized col-
lagen in endometrial stromal cells. In contrast, the levels of phosphorylated 
Akt, S6K1 and PTEN were maintained in endometriotic stromal cells. Few 
endometrial stromal cells were positive for phospho-Akt expression compared 
to  endometriotic tissues. However, phospho-Akt positive stromal cells were 
 already present on day 3 after endometrial tissue implantation in a nude mouse 
model of endometriosis.
Limitations, reason for caution: The precise mechanisms of aberrant activa-
tion of the Akt–S6K1 signal pathway in a fibrotic microenvironment need to 
be elucidated. In addition, the present study investigated only stromal cells. 
Further studies are necessary to investigate extracellular matrix- epithelial 
cell-stromal cell interactions in a three-dimensional multicellular culture 
model.
Wider implications of the findings: Aberrant activation of Akt appears 
to play a critical role in drug resistance. Deep endometriosis usually does 
not respond well to hormonal suppressive therapy, although endometrio-
sis is an estrogen-dependent disease. Aberrant activation of the Akt–S6K1  
signal pathway may cause drug resistance in deep endometriosis and 
targeting this mechanism may be exploited for the treatment of deep 
 endometriosis.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Karl Storz Endoscopy & GmbH (Tuttlingen, Germany).
Trial registration number: Not applicable.

O-111 Endometrial telomerase activity is limited to human epithelial 
cells, plays a fundamental role in glandular formation and might have 
therapeutic implications in endometrial proliferative diseases

N. Tempest1, A.J. Valentijn1, C. Martin-Ruiz2, T. Von Zglinicki2, J.A. Drury1, 
D. Jurk1, C.E. Gargett3, G. Saretzki2, R. Campbell1, D.K. Hapangama1

1Liverpool Women’s Hospital, University Department of OB/GYN, Liverpool, 
United Kingdom
2Institute of Ageing and Health, Newcastle University, Newcastle,  
United Kingdom
34The Ritchie Centre Monash Institute of Medical Research, Department of 
Obstetrics and Gynaecology Monash University, Melbourne, Australia

Study question: Does endometrial telomerase activity (TA) and telomere 
lengths (TL) play a role in human endometrial glandular epithelial cell 
 proliferation and gland-formation?
Summary answer: Endometrial TLs and TA change according to the men-
strual cycle. TA is higher in the endometrial epithelial population, proliferating 
epithelial cells in short term culture and inhibition of TA appears to attenuate 
 glandular formation in 3D culture, therefore epithelial cell proliferation is likely 
to be regulated by telomerase.
What is known already: The Human Endometrium  expresses the enzyme 
telomerase and TA changes according to the menstrual cycle. Endometriosis is 
associated with high endometrial TA and longer TLs. The effect of menstrual 
cycle on endometrial TLs and if TLs are different in discrete endometrial- 
cellular compartments is not known. We hypothesised that endometrial  epithelial 
cell proliferation may be regulated by the telomere  maintenance  function of 
telomerase and that inhibition of TA may have a function in  endometrial gland 
 formation.
Study design, size, duration: A prospective-observational study included 125 
healthy-women without endometrial pathology. Matched endometrial and blood 
samples collected (n = 60). Sorted primary endometrial-epithelial and stromal 
cells in short-term culture (3 days, n = 5/group). Epithelial cells, freshly-sorted 
from healthy-women in proliferative, secretory phases of the cycle, women 
treated with synthetic-progestogens or combined-contraceptive pill (COCP, 
n = 3/group, total 12).
Participants/materials, setting, methods: TL (by qPCR) and TA (by TRAP-
assay). Mean relative TLs of paraffin-embedded full-thickness endometrial 
biopsies (proliferative n = 3 and secretory n = 8, postmenopausal (PM) = 5) 
were also examined in vivo by Quantitative fluorescence-in-situ-hybridization 
(qFISH). The effect of telomerase-inhibition on endometrial gland-formation 
was assessed in 3D-culture using a spheroid-forming assay of primary human 
endometrial-epithelial cells (n = 6).

Study design, size, duration: In this cross-sectional in vitro study, the endo-
metriotic cell line 12Z (Zeitvogel et al. 2001) was transiently transfected with 
control reagents or miR-142-3p precursors. 72 h after transfection, changes in 
cell motility and invasiveness, as well as changes in target gene expression were 
monitored. All measurements were performed in triplicates on three indepen-
dent biological replicates.
Participants/materials, setting, methods: miRNA-dependent cell motil-
ity was monitored by video microscopic analysis. Cellular invasiveness was 
investigated by matrigel invasion chamber assays. Alterations in cytoskeletal 
structure were investigated by confocal laser microscopy using fluorescently la-
belled phalloidin and antibodies against vinculin and integrin alpha V. Changes 
in predicted target gene expression were monitored by qPCR, Western blotting 
and 3′-UTR luciferase reporter assays.
Main results and the role of chance: Upregulation of miR-142-3p results 
in increased 12Z cell motility and invasiveness (p < 0.05, n = 3). Altered 
 motility correlates with a more rounded cell shape of miR-142-3p-transfect-
ed cells on laminin, but not on fibronectin substrates. Integrin alpha V, the 
integrin-associated small GTPase Rac1, the kinase ROCK2 and additional 
cytoskeletal elements are downregulated upon miR-142-3p upregulation as 
determined by qPCR (p < 0.05, n = 3). Integrin downregulation was con-
firmed at the protein level by Western blotting, and by 3′UTR luciferase 
 assays (p < 0.01, n = 3).
Limitations, reason for caution: The use of an immortalized cell line is a limi-
tation of this study. Furthermore, transient transfection of miRNA precursors 
may not reflect physiological miRNA levels. As miRNAs have several predicted 
targets, changes in other mRNAs may additionally contribute to the observed 
changes in cell behaviour.
Wider implications of the findings: Our in vitro data indicate a novel role 
for miR-142-3p in regulating endometriotic cell invasiveness. An extracellular 
matrix-dependent regulation of integrins and integrin-associated cytoskeletal 
modulation by miR-142-3p are mechanistic elements of the phenotype. A tar-
geting of miR-142-3p, e.g. by locked nucleic acid antimirs, may be a future 
experimental approach for reducing endometriotic cell invasiveness. However, 
more details on the molecular mechanisms, targets and potential side effects 
need to be elucidated in the near future.
Study funding/competing interest(s): Funding by University(ies), Funded by 
a grant of the Medical Faculty of the University of Münster to M.G.
Trial registration number: Not applicable.

O-110 Aberrant activation of the Akt–S6K1 signal pathway in a fibrotic 
microenvironment in deep endometriosis

S. Matsuzaki1, C. Darcha2, R. Botchorishvili1, J.L. Pouly1, M. Canis1

1CHU Clermont-Ferrand, Department of Gynecology, Clermont-Ferrand, 
France
2CHU Clermont-Ferrand, Department of Pathology, Clermont-Ferrand, 
France

Study question: Why deep endometriotic stromal cells can proliferate and 
persist in a fibrotic environment where normal fibroblasts display the tightly 
regulated proliferation essential for physiological repair?
Summary answer: Aberrant activation of the Akt–S6K1 signal pathway in a 
fibrotic microenvironment might support growth of deep endometriotic lesions 
by enhancing endometriotic stromal cells persistence and survival.
What is known already: Histologically, endometriosis is characterized by 
dense fibrous tissue surrounding the endometrial glands and stroma. The for-
mation of endometriosis lesions shares characteristics with pathological wound 
healing.
Study design, size, duration: A laboratory study. Seventy patients (40 with and 
30 without endometriosis) of reproductive age with normal menstrual cycles 
were recruited. A total of 25 nude mice received a single injection of 10 prolif-
erative endometrial fragments.
Participants/materials, setting, methods: In vitro studies using a three- 
dimensional type I collagen gel culture system were performed to evaluate 
cell proliferation, apoptosis, the activation status of the Akt signaling pathway 
in endometrial and endometriotic stromal cells. Immunohistochemistry for 
phospho-Akt expression was performed in endometriosis and endometriotic 
implants in a mouse model of endometriosis.
Main results and the role of chance: Polymerized collagen significantly in-
hibited proliferation of endometrial stromal cells compared with endometriotic 
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 edometriosis-induced mice with rPEDF reduced the weight of the endo-
metrial transplants significantly (p < 0.001). A concentration of 2 mg/kg  
rPEDF was chosen as the preferable treatment dose. After cessation of treat-
ment there was no  recurrence of endometrial lesions under a continuous 
2-weeks estrogenic treatment.  Treating OHSS-induced mice with rPEDF 
 alleviated OHSS symptoms,  including edema (p < 0.001) and vascular leak-
age (p < 0.001). We found that the preferable treatment dose of PEDF needed 
for alleviating OHSS symptoms either as a preventive or therapeutic treat-
ment was also 2 mg/kg. Administration of rPEDF had no effect on ovulation 
and pregnancy rates.
Limitations, reason for caution: The experiments were performed in a mice 
model.
Wider implications of the findings: The therapeutic properties of PEDF and 
the fact that it does not affect reproductive parameters, offer a rationale for 
using PEDF as a treatment for endometriosis with a potential of treating other 
angiogenic-related reproductive pathologies.
Study funding/competing interest(s): Funding by University(ies), Tel-Aviv 
University.
Trial registration number: N/A.

O-113 Comparison of the anti-inflammatory effect of resveratrol and 
leuprolide acetate in an experimental endometriosis model

Y. Bayoglu Tekin1, S. Guven2, A. Kirbas3, Y. Kalkan4, L. Tümkaya4, 
E.S. Guvendag Guven4

1Recep Tayyip Erdogan University, Gynecology and Obstetrics, Rize, Turkey
2Black Sea Technical University, Gynecology and Obstetrics, Trabzon, Turkey
3Recep Tayyip Erdogan University, Biochemistry, Rize, Turkey
4Recep Tayyip Erdogan University, Histology, Rize, Turkey

Study question: Can resveratrol inhibit the growth of endometriotic-like le-
sions in an experimental model of endometriosis, and is this effect comparable 
with leuprolide acetate?
Summary answer: Resveratrol is comparably effective on reduction of endo-
metriotic lesions and suppression of inflammatory response.
What is known already: resveratrol is a novel treatment agent that has an anti-
inflammatory effect by inhibition of cytokines. It is known that endometriosis 
is a chronic inflammatory disease and related with increase of inflammatory 
markers.
Study design, size, duration: This was a randomized study in a rat model of 
endometriosis. Twenty one female Sprague-Dawley rats with surgically induced 
endometriosis were treated with resveratrol (10 mg/kg/day intramuscular for 
14 days, n = 7), leuprolide acetate (1 mg/kg subcutaneous depot, n = 7) or 
vehicle (n = 7).
Participants/materials, setting, methods: Endometriosis was surgically 
induced in 21 female rats during estrus by implantation of an autologous 
fragment of the endometrium to the anterior wall of the abdominal cavity. 
After 4 weeks, repeat laparotomies were performed to check the implants and 
the animals were randomized into three groups: Group I, resveratrol group; 
Group II, leuprolide acetate group and group III, no medication. The resve-
ratrol administration was continued for 2 weeks after the surgery. Two weeks 
later rats were sacrified and the implants were evaluated morphologically and 
histopathologically, and plasma and peritoneal fluid interleukin (IL)-6, IL-8, 
TNF-α levels were assayed.
Main results and the role of chance: In this experimental rat model, both 
treatment modalities significantly reduced the volume of the endometriotic le-
sions (P < 0.05 versus control). IL-6 levels in plasma and peritoneal fluid, and 
TNF-α plasma levels significantly decreased in group I and II (P < 0.05 versus 
control). No statistical significance was observed in IL-8 plasma and peritoneal 
fluid levels, and TNF-α peritoneal fluid levels (P > 0.05).
Limitations, reason for caution: Experimental models were induced by im-
plantation of autologous rat endometrial tissue. Confirmation of the results with 
the human tissues would be required in the future.
Wider implications of the findings: Our results are proved that resveratrol is 
a potential agent for treatment of endometriosis and an alternative of leuprolide 
acetate.
Study funding/competing interest(s): Funding by University(ies), Recep 
Tayyip Erdogan University, Scientific Research Project Unit.
Trial registration number: Project number: 2012.106.02.3.

Main results and the role of chance: Blood and endometrial TLs did not 
correlate suggesting a local-regulation. Endometrial TLs changed with 
cycle phase shortest TL in mid-secretory phase (p = 0.04). TA was higher in 
 cultured primary-epithelial cells than the stromal population (0.42 vs. 1.59, 
p = 0.004). Freshly-sorted epithelial-cells from progestogen-treated group had 
low TA when compared to proliferative-phase or COCP samples (0.3vs.1.7, 
p = 0.007). In-vivo examination of relative TL with qFISH of full-thickness 
pre- menopausal endometrium showed that epithelial TLs in the functionalis 
was significantly longer than functionalis stroma (p = 0.0006), but this differ-
ence was not  apparent in the basalis compartment. In proliferative basalis and 
postmenopausal samples stroma had significantly longer TL than epithelium 
(p = 0.01). Treatment of epithelial cells with telomerase inhibitor for 5 days in 
3D-culture disrupted the primary human endometrial epithelial cells forming 
spheroids in 3D culture (p < 0.01).
Limitations, reason for caution: The in vitro telomerase inhibition data is 
tested in a mono-cellular system for a short-term. Further confirmation of the 
results in an in vivo model will be necessary.
Wider implications of the findings: Telomerase activity has shown to regulate 
cell proliferation in many tissue types. Progestogens may exert their inhibitory 
effect on endometrial proliferation via inhibiting telomerase. Direct inhibition 
of telomerase may have a potential therapeutic effect on many endometrial pro-
liferative diseases including endometriosis.
Study funding/competing interest(s): Funding by University(ies), Funding 
by national/international organization(s), The study was funded by Wellbeing 
of Women project grant RG1073 and University of Liverpool Department of 
Women’s and Children’s Health.
Trial registration number: Collection of human samples was approved by 
Liverpool Adult Ethics committee (REC references; 09/H1005/55 and 11/
H1005/4).

O-112 PEDF based therapy for angiogenesis-related reproductive 
disorders

D. Chuderland1, I. Ben-Ami2, H. Grossman3, H. Bar-Joseph3, R. Shalgi3

1Tel-Aviv University, Cell and Developmental Biology, Tel Aviv, Israel
2Assaf Harofeh Medical Center, Obstetrics and Gynecology, Zerifin, Israel
3Tel-Aviv University, Cell and Developmental Biology, Tel-Aviv, Israel

Study question: Can administration of a physiologic intra-ovarian anti- 
angiogenic factor as Pigment epithelium-derived factor (PEDF) treat 
 angiogenesis-related reproductive disorders?
Summary answer: Reco recombinant PEDF (rPEDF) exerts its potent ther-
apeutic properties on several angiogenesis-related reproductive disorders 
 including endometriosis and ovarian hyperstimulation syndrome (OHSS), with-
out adversely affecting ovulation, implantation and pregnancy rates
What is known already: PEDF is a non-inhibitory member of the serine  protease 
inhibitors (serpin) superfamily, possessing potent physiologic anti-angiogenic 
and anti-inflammatory activities; we have extensively investigated PEDF/VEGF 
counter regulation in the reproductive system demonstrated PEDF’s anti-angio-
genic activity. Evidence targets VEGF as the main effector in the pathogenesis 
of angiogenesis-related gynecological disorders as endometriosis and OHSS. 
Utilizing our comprehensive knowledge of PEDF’s role in the reproductive sys-
tem makes it a promising therapeutic agent for angiogenesis-related reproductive 
pathologies.
Study design, size, duration: We established mouse models for both endome-
triosis and OHSS.
Endometriosis: We plotted treatment concentration-curve evaluating rPEDF 
regimen given on 4 or 2 administration times, and tested for endometrial lesions 
recurrence following treatment cessation.
OHSS: We plotted treatment concentration-curve evaluating rPEDF regimen 
comparing between preventive and acute treatment.
Participants/materials, setting, methods: Endometriosis: Uterine pieces were 
transplanted onto the abdominal wall of estrogen-treated ICR mice. Treatment 
with rPEDF started 10 days later. OHSS: ICR mice were treated with PMSG 
(3*20 IU/day)/hCG (7 IU). Control mice administered with PMSG (1*5 IU)/ 
hCG (7 IU). Changes in body weight, ovarian weight and vascular permeability 
were recorded.
Main results and the role of chance: PEDF and VEGF are counter 
 regulated both in-vivo and in-vitro in reproductive model systems.  Treating 
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was supported by a research grant by MSD Belgium. Shari Mackens is 
 supported by FWO as a doctoral fellow.
Trial registration number: This study was performed on samples from an 
RCT with EudraCT number 2009-009429-26, protocol number 997 (P06034).

SELECTED ORAL COMMUNICATION SESSION

SESSION 31: CLINICAL TRIALS IN OVARIAN STIMULATION

Tuesday 1 July 2014 10:00 - 11:30

O-115 Does extending the time interval between human chorionic 
gonadotrophin administration and oocyte pick-up by two hours affect 
oocyte retrieval rate – a randomized clinical trial

J.K. Bosdou1, E.M. Kolibianakis1, C.A. Venetis1, A. Makedos1, T.B. Tarlatzi1, 
K. Chatzimeletiou1, L. Zepiridis1, A. Mitsoli1, B.C. Tarlatzis1

1Aristotle University of Thessaloniki, Unit for Human Reproduction – 1st 
Department of Obstetrics and Gynecology, Thessaloniki, Greece

Study question: Does extending the time interval between human chorionic 
gonadotrophin (hCG) administration and oocyte pick-up (OPU) by 2 h affect 
oocyte retrieval rate (ORR) in women undergoing in-vitro fertilization (IVF)/ 
intracytoplasmic sperm injection (ICSI) with gonadotrophins and gonadotro-
phin releasing hormone (GnRH) antagonists?
Summary answer: Extending the time interval between hCG  administration 
and oocyte pick-up by 2 h does not seem to have an impact on the oocyte 
 retrieval rate.
What is known already: The time interval between hCG administration and 
OPU varies among IVF centres, although an interval of 32–36 h is the most 
widely adopted. However, no data have been published to date regarding the 
optimal time interval in cycles in which GnRH antagonists are used.
Study design, size, duration: The study was carried out between 11/2009 
and 12/2013. Patients underwent oocyte retrieval either 36 h or 38 h following 
hCG administration according to a computer-generated randomization list. The 
 primary outcome measure, oocyte retrieval rate, was defined as cumulus-oocyte 
complexes (COCs) retrieved/ follicles >11 mm on the day of hCG administration.
Participants/materials, setting, methods: According to sample size estimation 
(aiming to detect a difference of 10% in ORR), 156 normo-ovulatory women 
<45 years of age, without polycystic ovarian syndrome, endometriosis stage III–IV  
or history of previous ovarian surgery were included in this study. Stimulation 
was performed using recombinant gonadotrophins and GnRH antagonists.
Main results and the role of chance: No significant differences were observed 
regarding the baseline characteristics of patients in the two groups compared. 
Moreover, no statistically significant differences were observed between the 
36 h (n = 78) and the 38 h (n = 78) groups regarding the oocyte retrieval rate 
(63.3 ± 24.2% vs. 59.1 ± 26.1%, p = 0.29), the number of COCs retrieved 
(6.12 ± 3.8 vs. 6.19 ± 4.0, p = 0.90), the number of mature oocytes (4.85 ± 2.8 
vs. 4.77 ± 3.1, p = 0.87) and fertilization rates (54.4 ± 29.6% vs. 49.7 ± 28.7%, 
p = 0.33), respectively. The proportion of patients with embryo transfer was 
similar between the 36 h and the 38 h groups [87.2% vs. 82.1%, rate differ-
ence (RD): +5.1%, 95% confidence interval (CI): −6.3 to +16.5, respectively] 
as were clinical pregnancy rates per randomized patient (29.5% vs. 21.8%, RD: 
+7.7%, 95% CI: −6.2 to +21.5, respectively).
Limitations, reason for caution: Sample size estimation was based on a differ-
ence of 10% in the oocyte retrieval rate between the two groups compared and 
thus smaller differences cannot be excluded. Moreover, due to sample size re-
strictions, no conclusions can be drawn regarding the probability of pregnancy.
Wider implications of the findings: Based on the results of the current study, 
prolongation of the time interval between hCG administration and oocyte pick-
up by 2 h does not seem to be associated with a decreased oocyte retrieval rate 
and thus clinicians may be more flexible regarding the timing of oocyte pick-up. 
On the other hand, no benefit in terms of oocyte maturity should be expected by 
following this approach.
Study funding/competing interest(s): Funding by University(ies), Aristotle 
University of Thessaloniki, Greece.
Trial registration number: ClinicalTrials.govID: NCT02044445.

O-114 Influence of different oocyte maturation triggering and luteal 
phase support protocols on dendritic cell and metalloproteinase 
endometrial protein expression

I. Van Vaerenbergh1, S. Mackens1, P. In’t Veld2, H. Van de Velde1, 
H.M. Fatemi3, P. Humaidan4, C. Bourgain1

1Vrije Universiteit Brussel, Reproductive Immunology and Implantation 
(REIM), Jette Brussels, Belgium
2Vrije Universiteit Brussel, Experimental Pathology (EXPA), Jette Brussels, 
Belgium
3UZ Brussel, Center for Reproductive Medicine, Jette Brussels, Belgium
4Faculty of Health Aarhus University, The Fertility Clinic Skive Regional 
Hospital,, Denmark

Study question: Do immunological endometrial factors, like MMP expression, 
NK and dendritic cell number, differ between different modes of oocyte matura-
tion triggering and luteal support?
Summary answer: MMP-14 protein and dendritic cells (CD1a protein) show 
a trend towards a differential endometrial expression in different oocyte matu-
ration triggering and luteal support protocols and may be further explored as 
 potential immunological markers in IVF. CD56 cell counts are in line with 
known high inter-patient and -cycle variability.
What is known already: Natural killer (uNK) cells count for the majority of 
the immune cells in luteal phase endometrium. However, several mice stud-
ies also pointed out an orchestrating role for uterine dendritic cells (uDCs) by 
contributing to the decidualization of the endometrium and to tolerance induc-
tion towards the implanting embryo. In human endometria however, uDCs have 
only been studied a few times. Metalloproteinases play a role in endometrial 
receptivity. Earlier studies showed variable gene expression according to the 
IVF protocol.
Study design, size, duration: A prospective randomized study was per-
formed in four oocyte donors recruited from an oocyte donation program 
during the period 2010–2011. The endometrial biopsies from these donors 
(n = 16) were used for gene expression analysis and further protein analysis by 
 immunohistochemistry.
Participants/materials, setting, methods: Four oocyte donors each prospec-
tively underwent four consecutive stimulation protocols, with different modes 
of triggering final oocyte maturation and a different luteal phase support (A) 
10.000 IU hCG and standard luteal phase support, (B) Triptorelin 0.2 mg 
(GnRH agonist trigger) and 1500 IU hCG with standard luteal phase support, 
(C) Triptorelin 0.2 mg and standard luteal phase support and (D) Triptorelin 
0.2 mg – without luteal phase support), followed by endometrial biopsy on Day 
5 after oocyte retrieval. The endometrial biopsies were analyzed for gene ex-
pression with microarrays and histologically dated according to Noyes. IHC 
was performed, based on differentially expressed gene data, for MMP proteins 
(MMP1 and MMP14), and dendritic cell and NK cell surface markers (CD1a 
and CD56).
Main results and the role of chance: All 16 biopsies were dated to be in the se-
cretory phase, except in protocol D where the endometrium had a consistent pre-
menstrual appearance. Absolute CD1a+ DC counts showed a large inter- patient 
variation with the highest amount in the luminal epithelium and the lowest in 
the stroma. A trend was observed towards lower luminal CD1a+ DC numbers in 
protocols B, C and D, the lowest being in protocol D, associated with a histologi-
cal premenstrual appearance. CD56+ counts for NK cells showed no differen-
tial expression between the different stimulation protocols. Low MMP1 protein 
expression was found, mainly in the glands, without differential expression be-
tween the protocols. MMP14 proteins were strongly expressed in all endometrial 
biopsies. In the biopsies with a premenstrual histology, MMP14 showed a trend 
towards a high expression in the stroma and a lower expression in the glands.
Limitations, reason for caution: The study was performed in four stimu-
lated oocyte donors only; however, it is a strength of the study that the same 
donor underwent four consecutive stimulation protocols within 1 year to avoid 
 inter-individual variations. A non-quantitative descriptive approach was used to 
 analyze different proteins.
Wider implications of the findings: The present findings will be useful not 
only in the study of recurrent implantation failure but also in the study of endo-
metrial receptivity and implantation and the influence of different stimulation 
protocols hereon.
Study funding/competing interest(s): Funding by national/international 
organization(s), Funding by commercial/corporate company(ies), This study 
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Summary answer: We demonstrate for the first time that a subcutaneous bolus 
injection of kisspeptin can be used therapeutically to induce oocyte maturation 
in women following a standard FSH/GnRH antagonist superovulation protocol. 
This study provides proof of concept that kisspeptin can effectively induce oo-
cyte maturation in IVF treatment.
What is known already: IVF is an effective treatment for infertility. However, 
it can cause life-threatening complications such as ovarian hyperstimulation 
syndrome (OHSS) due to the pharmacological use of hCG to stimulate oocyte 
maturation during IVF. Developing a more physiological stimulus for oocyte 
maturation would prevent OHSS. We have shown that subcutaneous injection 
of kisspeptin to healthy women increases endogenous LH secretion potently 
during the pre-ovulatory phase of menstrual cycle.
Study design, size, duration: This was a single-centre prospective clinical 
trial. Fifty three women underwent an FSH/GnRH antagonist protocol using 
kisspeptin (1.6–3.2 nmol/kg, n = 5; 6.4 nmol/kg, n = 24; 12.8 nmol/kg, n = 24) 
to trigger oocyte maturation (instead of hCG). Oocyte retrieval was performed 
36 h after kisspeptin injection. Following intracytoplasmic sperm injection 
(ICSI) one or two embryos were transferred to the patient.
Participants/materials, setting, methods: All IVF cycles were performed 
at Hammersmith Hospital, London. Inclusion criteria were as follows: age 
<35 years; body mass index <30 kg/m2; serum anti-Mullerian hormone 
>10 pmol/L or good response during previous IVF cycle. The primary outcome 
was number of mature oocytes (defined as MII oocytes) following egg collection.
Main results and the role of chance: No adverse events were noted at any time 
during the study. Serum LH was increased 9.0-fold at 12 h following kisspeptin 
injection, when compared with serum LH immediately prior to kisspeptin injec-
tion. Oocyte maturation (defined as at least one mature oocyte) was observed at 
all doses of kisspeptin: 96% (51/53) of patients, with a mean of 7.9 ± 3.9 MII 
oocytes/cycle. Fertilisation occurred in 92% (49/53) of cases, with a mean of 
5.6 ± 3.5 zygotes/cycle. Biochemical and clinical pregnancy rates were 40% 
(21/53) and 23% (12/53), respectively. Eight women have already given birth to 
healthy babies including two sets of twins.
Limitations, reason for caution: This study suggests that injection of 
 kisspeptin is sufficient to stimulate oocyte maturation in women following 
 superovulation. Further work is required to directly compare the efficacy of 
kisspeptin with other currently used triggers of oocyte maturation such as hCG 
and GnRH agonists.
Wider implications of the findings: We suggest for the first time that 
 kisspeptin can effectively induce oocyte maturation in women undergoing IVF 
treatment. Kisspeptin may therefore offer an entirely novel trigger for oocyte 
maturation during IVF treatment. Further studies are warranted to investigate 
whether kisspeptin-induced oocyte maturation is associated with lower rates of 
OHSS when compared with hCG.
Study funding/competing interest(s): Funding by national/international 
organization(s), Medical Research Council UK, National Institute for Health 
Research, Wellcome Trust. The authors have no competing interests.
Trial registration number: ClinicalTrials.gov Identifier: NCT01667406.

O-118 Mild versus standard ovarian stimulation in poor responder 
women undergoing ivf and icsi (prima) – multicenter randomised 
controlled study

M. Youssef1, M. van Wely2, H. Al-inany1, T. Madani3, N. Jahangiri3, 
S. Khodabakhshi3, A.Y. Rizk4, M. Alhalabi5, M. Almohamady1, E. Shaeer1, 
I. Aboulfoutouh6, S. Khattab6, M.H. Mochtar2, F. Van der Veen2

1Cairo University, Obstetrics and Gynecology, Cairo, Egypt
2University of Amsterdam (UVA), Center for Reproductive Medicine (CVV), 
Amsterdam, Neth. Antilles
3Royan Institute for Reproductive Biomedicine, Department of Endocrinology 
and female infertility, Tehran, Iran
4Banha University, Obstetrics and Gynecology, Banha, Egypt
5Damascus University, Obstetrics and Gynecology, Damascus, Syria
6Egyptian International Fertility IVF-ET center, Center for Reproductive 
Medicine, Cairo, Egypt

Study question: How does – in couples with poor response or women with 
 advanced age undergoing IVF or ICSI- one cycle of mild ovarian  stimulation 
IVF followed by cryo-cycles compare with one cycle of standard  ovarian 
 hyperstimulation IVF- plus subsequent cryo-cyclesin terms of ongoing 
 pregnancy rate?

O-116 Endocrine effects of rhCG or rLH supplementation to rFSH 
stimulation in a GnRHa long down-regulation protocol – a randomized 
controlled study

B. Alsbjerg1, B.B. Povlsen1, R.J. Laursen1, H.O. Elbeak1, C.Y. Andersen2, 
P. Humaidan1

1Viborg Regional Hospital, The Fertility Clinic Skive Regional Hospital, Skive, 
Denmark
2University Hospital of Copenhagen University of Copenhagen, Laboratory 
of Reproductive Biology, The Juliane Marie Centre for Women Children and 
Reproduction, Copenhagen, Denmark

Study question: Do significant differences exist in follicular steroidogenesis 
depending on the type of LH-activity used during ovarian stimulation for IVF.
Summary answer: RLH and rhCG are equally effective for controlled ovar-
ian stimulation when tested in a 1:1 bioactivity ratio in a GnRHa long down 
regulation protocol.
What is known already: During follicular growth and steroidogenesis both 
LH and FSH are required for normal function. FSH is the principal regulator, 
and the precise requirements of LH are unclear. LH receptors in the theca cell 
stimulate the synthesis of androgens, which act as a substrate for the oestrogen 
(E2) synthesis. Therefore, circulating levels of E2 reflect the combined effects 
of FSH and LH on follicular steroidogenesis.
Study design, size, duration: A randomized controlled study enrolling a total 
of 100 normogonadotropic IVF/ICSI patients in a public IVF setting. The pri-
mary endpoint of the study was the E2 level on the day of triggering final oocyte 
maturation.
Participants/materials, setting, methods: IVF patients down-regulated with 
GnRHa using a fixed dose of 150 IU rFSH combined with either 25 IU rhCG 
(Group A) or 150 IU rLH (Group B) daily from day 1 of stimulation. The 
 gonadotropin dose was modified according to ovarian response, keeping the 
rFSH/LH bio-activity level constantly at 1:1.
Main results and the role of chance: There were no significant differences 
regarding the demographic characteristics between the two groups and the 
 majority of participants were Caucasians. No differences in rFSH and total 
LH-activity consumption, the number of follicles at the time of ovulation 
induction, and the distribution in follicular sizes were seen. The endocrine 
levels on day of hCG trigger were similar between groups, in particular the 
E2 level was 11482 (±8210 pmol/l) in group A versus 12262 (±8116 pmol/l) 
in group B (NS).

The study was not powered to detect differences in reproductive outcome; 
however, similar clinical pregnancy rates were seen between groups.
Limitations, reason for caution: The present study is the first to explore pos-
sible endocrinological and clinical differences between use of hCG or LH in a 
1:1 bio-activity ratio for ovarian stimulation from day 1. To draw firm conclu-
sions, a larger trial is needed.
Wider implications of the findings: When used in a 1:1 bio-activity ratio the 
actions of rLH and rhCG are similar, and both compounds secure the develop-
ment of good quality oocytes.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), The study was supported by an unrestricted research grant from 
Serono, Denmark.
Trial registration number: EUdraCT: 2009-009375-35; number: 2612-3960.

O-117 Kisspeptin – a novel physiological trigger for oocyte maturation 
in IVF treatment

A. Abbara1, C.N. Jayasena1, A.N. Comninos1, G.M.K. Nijher1, 
G. Christopoulos2, S. Narayanaswamy1, C. Izzi-Engbeaya1, A. Mason3, 
J. Warwick3, D. Ashby3, M.A. Ghatei1, S.R. Bloom1, A. Carby2, G. Trew2, 
W.S. Dhillo2

1Imperial College London, Section of Investigative Medicine, London,  
United Kingdom
2Imperial College NHS Trust, Hammersmith IVF Unit, London, United Kingdom
3Imperial College London, Clinical Trials Unit, London, United Kingdom

Study question: Kisspeptin is a recently identified naturally occurring hor-
mone, which potently increases endogenous luteinising hormone (LH)  secretion 
in women without adverse effects. Kisspeptin has been shown to trigger the LH 
surge and ovulation in rodents and sheep. It is not known whether administra-
tion of kisspeptin can induce oocyte maturation in women.
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Main results and the role of chance: No differences in the patient baseline 
characteristics were observed between the corifollitropin-alfa and the rFSH 
group. Duration of stimulation was comparable between the two groups 
(10.6 ± 2.6 vs. 10.2 ± 2.3 days, p = 0.43) as were estradiol levels on the day of 
hCG administration (1105 ± 490 vs. 1163 ± 597 pg/ml, p = 0.64), the  number 
of COCs retrieved (3.10 ± 2.6 vs. 2.79 ± 2.4, p = 0.59), the number of  mature 
oocytes (2.65 ± 2.4 vs. 2.46 ± 2.3,p = 0.72), the number of 2-pronuclei  oocytes 
(1.98 ± 2.0 vs. 1.77 ± 1.9, p = 0.64), fertilization rates (59.7 ± 32.9% vs. 
57.4 ± 30.2%,p = 0.77) and the number of embryos transferred (2.17 ± 0.9 vs. 
1.96 ± 1.2, p = 0.45), respectively. Pregnancy rates were not statistically differ-
ent between the corifollitropin-alfa and the rFSH groups (17.2% vs. 7.1%, Rate 
Difference: +10.1%, 95% CI: −7.4 to +27.6) as were the proportions of patients 
with embryo transfer (72.5% vs. 71.8%, p = 0.94), respectively.
Limitations, reason for caution: Although the pregnancy rates in the 
 corifollitropin-alfa group are higher than the rFSH group, this study was not 
powered to detect a difference in pregnancy rates, and thus no conclusions can 
be drawn regarding this finding.
Wider implications of the findings: The results of this randomized  clinical 
trial indicate that corifollitropin-alfa is at least as effective as daily rFSH 
for the ovarian stimulation of poor responders. Considering that the use of 
 corifollitropin-alfa simplifies treatment by reducing the burden of multiple 
daily injections, it appears to be an advantageous alternative to daily rFSH for 
the treatment of poor responders undergoing ICSI.
Study funding/competing interest(s): Funding by University(ies), Aristotle 
University of Thessaloniki.
Trial registration number: ClinicalTrials.govID: NCT02046655.

O-120 Fully human glycooptimized recombinant FSH: a randomized, 
assessor-blind, multi-center, multi-national phase II trial to investigate the 
efficacy and safety of FSH-GEX in women undergoing ART

A. Tandler-Schneider1, G. Griesinger2, A. Török3, P. Kovacs4, P. Sydow5, 
P. Ebert6, M. Depenbusch7, S. Kissler8, B. Toth9, B. Dietrich10, K. Eckert10, 
L. Stöckl11, S. Goletz10

1Fertility Center Berlin, Reproductive Care, Berlin, Germany
2University of Lübeck, Gynaecologic Endocrinology and Reproductive 
 Medicine, Lübeck, Germany
3PANNON, Reproduction Institute, Tapolca, Hungary
4Kaali Institute, Reproduction Institute, Budapest, Hungary
5Praxisklinik, Reproduction Institute, Berlin, Germany
6Bielefeld Fertility Center, Private Reproduction Institute, Bielefeld, Germany
7University of Lübeck, Reproductive Care Unit, Lübeck, Germany
8Interdisziplinäres Kinderwunschzentrum, Private Reproductive Care Unit, 
Düsseldorf, Germany
9University Hospital Heidelberg, Gynaecologic Endocrinology and Fertility 
Disorders, Heidelberg, Germany
10Glycotope GmbH, Clinical Development, Berlin, Germany
11Glycotope GmbH, Preclinical Development, Berlin, Germany

Study question: The aim of the current study was the determination of the 
recommended standard treatment dose of FSH-GEX, a fully human glycoopti-
mized recombinant FSH molecule, in women undergoing ICSI treatment in a 
long GnRH agonist protocol as assessed by follicle growth.
Summary answer: Compared with follitropin-alfa 150 IU, the lower dose of 
112.5 IU FSH-GEX exhibits a statistically higher activity with respect to num-
ber of COCs and MII oocytes retrieved, whereas 75 IU FSH-GEX is at least as 
active. FSH-GEX shows a good safety profile with a low incidence of ovarian 
hyperstimulation syndrome.
What is known already: Recombinant FSH products on the market  comprise 
a non-human glycosylation pattern expressed in Chinese Hamster Ovary 
(CHO) cells. FSH-GEX is a fully human molecule with optimized glycosyl-
ation  produced in human glycoengineered GlycoExpress™ cells. Single dose 
and multiple dose studies in healthy volunteers demonstrated a dose dependent 
increase in follicle size and numbers which were explicitly higher as compared 
with equivalent doses of follitropin alfa (Gonal-f) or urofollitropin (Bravelle).
Study design, size, duration: Phase II, randomised, assessor-blind, 
 comparator-controlled study in women undergoing ICSI treatment. Patients 
were randomized to 5 treatment groups receiving fixed doses of FSH-GEX 
(52.5, 75, 112.5, 150 IU daily; 150 IU every other day) compared with a group 
receiving 150 IU Gonal-f daily. Study period: January to September 2013.

Summary answer: Mild ovarian stimulation is comparable to the standard 
ovarian stimulation in women with poor ovarian response or advanced age un-
dergoing IVF/ICSI treatment cycles.
What is known already: Poor responders are estimated to comprise approxi-
mately 9–24% of IVF/ICSI patients. Various stimulation protocols have been 
tried to improve pregnancy outcomes in poor responder women. Since most 
studies included small numbers of patients and used different definitions of 
poor response, the best stimulation protocol is still unknown. Most treatment 
comparisons include high doses of gonadotropins and only vary in their means 
of ovarian suppression. High doses of gonadotropins did not result in higher 
pregnancy rates. The mild stimulation using a GnRH antagonist and a low dose 
of gonadotrophins may present a good alternative
Study design, size, duration: This open-label, multicentre randomized 
 controlled trial was conducted between March 2011 and January 2014. A web-
based program was used for randomization and 394 IVF/ICSI patients were 
included.
Participants/materials, setting, methods: The study group (mild stimulation 
group, n = 197) was pretreated with oral contraceptive pills (OCP) started on 
cycle day 2–3 of the preceding cycle, then a fixed dose of 150 IU/day HP/
rec FSH, s.c was initiated on day 5 after the last OCP. GnRH antagonist was 
commenced on stimulation day 6 (Fixed protocol). The control group (standard 
stimulation, n = 197) was treated with the GnRH agonist triptoreline starting 
1 week before the expected menses. After down-regulation is achieved, ovarian 
stimulation was commenced with a fixed daily dose of 450 IU/day HMG. After 
establishing ovarian and uterine quiescence using vaginal ultrasound.
Main results and the role of chance: There were no significant differences in 
ongoing pregnancy rate between the two groups (OPR: 16.0% (18/111) versus 
22.6% (26/115), P = 0.12).
Limitations, reason for caution: None.
Wider implications of the findings: The present study shows that the mild 
ovarian stimulation with GnRH antagonist protocol could be an optimal 
 alternative to standard ovarian stimulation with mid luteal long GnRH agonist 
protocol.
Study funding/competing interest(s): Funding by national/international 
organization(s), This study was partially supported by a grant from NUFFIC, 
STDF.
Trial registration number: NTR2788.

O-119 Corifollitropin-alfa compared to daily rFSH in poor responders 
undergoing ICSI: a randomized clinical trial

E.M. Kolibianakis1, J.K. Bosdou1, C.A. Venetis1, A. Makedos1, T.B. Tarlatzi1, 
L. Zepiridis1, K. Chatzimeletiou1, A. Mitsoli1, B.C. Tarlatzis1

1Aristotle University of Thessaloniki, 1st Department of Obstetrics and 
 Gynaecology, Thessaloniki, Greece

Study question: Is corifollitropin-alfa treatment equally effective compared to 
daily recombinant follicle stimulating hormone (rFSH) in terms of cumulus- 
oocyte complexes retrieved (COCs) in poor responders undergoing intracy-
toplasmic sperm injection (ICSI) using gonadotrophin releasing hormone 
(GnRH) antagonists?
Summary answer: Corifollitropin-alfa appears to be at least as effective as 
daily rFSH for ovarian stimulation regarding the number of COCs retrieved in 
poor responders treated by ICSI.
What is known already: The effectiveness of substituting the first seven daily 
injections of rFSH with a single injection of corifollitropin-alfa in women 
undergoing ovarian stimulation for ICSI has been demonstrated in previous 
 studies, which showed similar ongoing pregnancy rates. However, no data exist 
regarding the effectiveness of corifollitropin-alfa treatment compared to daily 
rFSH in poor responders.
Study design, size, duration: This was a non-inferiority trial performed from 
1/2011 to 12/2013 on poor responders (<5 COCs in a previous attempt with a 
starting dose of at least 450 IU/d). Following sample size estimation, patients 
were randomized to receive either corifollitropin-alfa (n = 40) or rFSH (n = 39), 
using a computer-generated randomization list.
Participants/materials, setting, methods: On day 2 of the cycle patients 
 received either a fixed dose of 450 IU/d of rFSH or a single dose of 150 mg 
corifollitropin-alfa. In the corifollitropin-alfa group 450 IU of rFSH were used 
from day 8 of stimulation until the day of human chorionic gonadotrophin 
(hCG), if necessary.
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Study design, size, duration: We used publicly available samples from the 
1000 Genomes project and Complete Genomics, together with 42 samples from 
in-house research samples of parents from trios to investigate the presence of 
loss of function mutations in healthy individuals.
Participants/materials, setting, methods: To assess for clinical and 
 analytical validity of WGS/WG for embryo selection, we looked for muta-
tions in genes that are associated with a selection of severe Mendelian dis-
orders with a known molecular basis. We looked for mutations predicted to 
be damaging by  PolyPhen and SIFT and for mutations annotated as disease 
causing in HGMD.
Main results and the role of chance: More than 40% of individuals who can 
be considered healthy have mutations that are predicted to be damaging in 
genes associated with severe Mendelian disorders or are annotated as disease 
causing. This has an impact on the clinical and analytical validity of WGS/
WGA for embryo selection, and therefore on its clinical utility for embryo 
selection, as it would lead to discarding embryos that may well develop into 
healthy children. At present, the drawbacks of WGS-based embryo screening 
appear to outweigh the possible benefits for prospective parents, making the 
introduction of such screening in clinical practice unwarranted and at best 
premature.
Limitations, reason for caution: The analysis relies on current knowledge 
and databases are continuously updated to reflect our increasing knowledge 
about the genome. In the process of our analysis several updates were already 
made.
Wider implications of the findings: At this moment it is not advisable to use 
whole-genome sequencing as a tool to set up health profiles to select embryos 
for transfer. We also raise some ethical questions that have to be addressed 
before this technology can be used for embryo selection.
Study funding/competing interest(s): Funding by University(ies), Funding 
by national/international organization(s), Raf Winand is supported by Research 
Council KU Leuven: GOA/10/09 MaNet, KUL PFV/10/016 SymBioSys; IWT 
O&O ExaScience Life; Hercules Stichting: Hercules III PacBio RS; iMinds; 
Art&D Instance; VSC Tier 1: exome sequencing; COST: Action BM1006: 
NGS Data analysis network. Kristien Hens was supported by the Dutch Centre 
for Society and Life Sciences (CSG, non-profit organization) (project number: 
70.1.074).
Trial registration number: N/A.

O-122 Maybe we shouldn’t give infertile patients what they want, but 
what they need

H. Mertes1, G. Pennings1

1Bioethics Institute Ghent (BIG), Department of Philosophy and Moral 
 Sciences, Gent, Belgium

Study question: The ever-expanding options in medically assisted  reproduction 
illustrate that we are willing to go to great lengths to establish genetic parent-
hood. To what extent should we defend an alternative, paternalistic approach, 
in which a greater emphasis is put on helping patients to cope with infertility, 
rather than remedying it?
Summary answer: As reproductive autonomy is highly valued in our soci-
ety, assisting people in their reproductive endeavors is a duty of the  medical 
community. However, sometimes restricting patients’ options, rather than 
enlarging them, will benefit them, despite going against their reproductive 
autonomy.
What is known already: An infertility diagnosis often leads to  psychological 
problems such as depression. However, follow-up shows that long-term  quality 
of life is as high for involuntarily childless couples as for parents. Thus, 
 although accepting childlessness is psychologically very difficult, the percep-
tion that having children will bring about a degree of happiness that cannot be 
achieved otherwise is at least partially flawed.
Study design, size, duration: In this study the prevailing arguments in 
 theoretical normative ethics on ‘real interests’ versus ‘perceived interests’ are 
applied to the clinical ART-setting. A literature search was performed on short-
term and long-term effects of parenthood and childlessness on wellbeing.
Participants/materials, setting, methods: The model that is used to bring 
 empirical data (as found in literature research) and normative ethics together is 
the Wide Reflective Equilibrium. This is essentially a coherence theory, where 
the justification of the components (moral judgments, moral principles and 
background theories) is achieved by their coherence.

Participants/materials, setting, methods: A total of 247 female patients aged 
18–37 underwent controlled ovarian stimulation by using the long  agonist 
 protocol. After down-regulation with triptorelin (100 μg/day) patients were 
stimulated with fixed doses of FSH until at least one follicle reached a diameter 
of ≥20 mm. Number of follicles >12 mm were assessed.
Main results and the role of chance: FSH-GEX displayed a dose dependent 
effect on follicle growth and oocyte numbers. In comparison with a standard 
dose of Gonal-f (150 IU) the pharmacodynamic effects of 112.5 IU FSH-GEX 
were stronger resulting in higher numbers of follicles >12 mm [FSH-GEX: least 
square mean = 13.7 (95% CI = 12.3–15.0); Gonal-f: 12.2 (10.8–13.6), n.s.]; 
COCs [FSH-GEX: 14.3 (12.6–15.9), Gonal-f :10.9 (9.2–12.6), p < 0.01]; MII 
oocytes [FSH-GEX: 10.4 (9.2–11.7), Gonal-f: 8.4 (7.1–9.7), p < 0.05]; and 2PN  
oocytes [FSH-GEX: 7.4 (6.2–8.7), Gonal-f: 6.1 (4.9–7.3), n.s.]. Pharmaco-
dynamic effects of 150 IU Gonal-f ranged between the dosages of 52.5 and 
75 IU FSH-GEX. Every other day administration of 150 IU FSH-GEX™ re-
sulted in pharmacodynamic parameters comparable to 75 IU every day. OHSS 
occurred after FSH-GEX treatment in 2.9% and after Gonal-f treatment in 
7.7% of patients.
Limitations, reason for caution: The study was powered to detect differences 
of 3 follicles between treatment groups (β = 0.80; α = 0.05). Secondary out-
come parameters were analyzed by descriptive statistics. Additional analyses of 
subgroups were hampered by small sample sizes.
Wider implications of the findings: FSH-GEX displays strong activity on fol-
licle growth and, subsequently, the development of oocytes for fertilization. In 
comparison with a standard dose of recombinant CHO derived FSH the  activity 
ratio is estimated to be at least 2:1. The equipotent dose of FSH-GEX in com-
parison with 150 IU of CHO derived FSH is estimated at between 52.5 and 
75 IU. Even a low dose of 52.5 IU FSH-GEX leads to sufficient numbers of 
oocytes in most cases.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Glycotope GmbH, Germany.
Trial registration number: ClinicalTrials.gov identifier: NCT01794208.

SELECTED ORAL COMMUNICATION SESSION

SESSION 32: PATIENTS’ NEEDS AND WISHES: WHERE TO DRAW THE LINE?

Tuesday 1 July 2014 10:00 - 11:30

O-121 In vitro screening and selection of embryos by whole-genome 
sequencing and analysis – assessment of its usefulness and ethical 
implications

K. Hens1, R. Winand2, W. Dondorp1, G. de Wert1, Y. Moreau2, J.R. Vermeesch3, 
I. Liebaers4, J. Aerts5

1University of Maastricht, Health Ethics & Society, Maastricht,  
The Netherlands
2Katholieke Universiteit Leuven, Department of Electrical Engineering, 
Leuven, Belgium
3Katholieke Universiteit Leuven, Laboratory of Cytogenetics and Genome 
Research, Leuven, Belgium
4Vrije Universiteit Brussel, University Hospital Brussels, Brussel, Belgium
5Katholieke Universiteit Leuven, Department of Electrical Engineering, 
 Brussel, Belgium

Study question: What is the analytical and clinical validity and the clinical 
utility of in vitro screening of embryos by whole-genome sequencing? What are 
the associated ethical questions?
Summary answer: At present there are still many limitations in terms of 
analytical and clinical validity and utility. In addition many ethical questions 
remain. Therefore, using whole genome sequencing and analysis for embryo 
selection is not advised.
What is known already: With the advent of single-cell whole genome 
 sequencing and analysis, whole genome sequencing of IVF/ICSI f embryos 
for selection purposes is technically possible. However, many loss of  function 
 mutations exist in the general population without serious effects on the phe-
notype of the individual. Moreover, annotations of genes and the reference 
 genome are still not 100% correct.
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O-124 Low ovarian stimulation using tamoxifen/fsh compared to 
conventional IVF: a cohort comparative study from Kazakhsztan

M. Nitzschke1, S. Baikoshkarova2, A. Ibragimov2, B. Abdilmanova2, 
G. Murzagaliyeva3

1Instituto Canario de Infertilidad, Private IVF Clinic, Las Palmas de Gran 
Canaria, Spain
2Ecomed, Private IVF Clinic, Astana, Kazakhstan
3Ecomed, Private IVF Clinic, Almaty, Kazakhstan

Study question: Is it possible that a low stimulation protocol based on 
 Tamoxifen and FSH may be as efficient as a conventional IVF program in a 
routine IVF clinic in Kazakhstan?
Summary answer: The clinical pregnancy rate was found to be NOT signifi-
cantly different between the Tamoxifen treated group and the Conventional IVF 
group (24.7% vs. 21.2%), however we found lower numbers of visits, lower 
costs for medication, less side effects and better acceptance for treatment in the 
Tamoxifen group
What is known already: Old types of medicine such as Tamoxifen and 
 Clomiphene have been introduced in the market again for several reasons, such 
as lower costs, safety, less stress for the patient and convenience. The wide 
spread use of single embryo transfer makes is unnecessary to harvest more 
than a few eggs in an IVF cycle. It has been demonstrated that the health of off-
springs from mild stimulation is comparable to conventional IVF.
Study design, size, duration: A total of 85 regular short antagonist IVF cycles 
were retrospectively compared to 97 Tamoxifen low stimulation IVF cycles. All 
patients were recruited in the same time period and allocated to the different 
treatments on their own request. The study took place in our clinic ‘Ecomed’ 
(Astana) from 06/2011–04/2013.
Participants/materials, setting, methods: In a cohort study including all pa-
tients admitted to IVF for unexplained infertility, male factor or tubal factor, 
the patients decided on their own to go for regular IVF using a short antagonist 
protocol with daily 225 IU HMG or low stimulation using daily Tamoxifen 
40 mg +150 IU HMG.
Main results and the role of chance: No differences in age and number of 
 previous cycles were found in between the groups. The pregnancy rate per 
transfer and started cycle, as well as the implantation rate was equal between 
the protocols. The mean number of HMG units used in conventional IVF was 
significantly higher than for low stimulation. The mean number of visits  during 
the conventional stimulation was 3 before oocyte collection versus 1 visit for 
the Tamoxifen protocol. The costs for medication and the time spent in the 
clinic were found to be significantly lower in the low stimulation group as well 
as patients’ distress during treatment. The clinical pregnancy rate was found to 
be NOT significantly different between the Tamoxifen treated group and the 
conventional stimulation group (24.7% vs. 21.2%).
Limitations, reason for caution: The relatively small size of the study groups may 
not have the statistical power to show significant differences between the groups.
Wider implications of the findings: Low stimulation using Tamoxifen, 
 without any other agonist or antagonist, is an efficient treatment regime and 
fully comparable to conventional IVF. These data are among the first to present 
the benefits of Tamoxifen in IVF stimulation. Therefore we are convinced that 
the low stimulation will be the preferred treatment by patients in the future, due 
to excellent pregnancy rates following oocyte collection, less stress, fewer drop-
outs and a reduced economic burden.
Study funding/competing interest(s): Funding by hospital/clinic(s), Ecomed –  
Clinic For Human Reproduction, Almaty, Katakhstan.
Trial registration number: None.

O-125 Amazing low cost IVF/ICSI induction protocol in developing 
countries

S. Shah Nawaz1, A. Azhar2

1Sakina Memorial Hospital, Ob/Gyn, Sargodha Punjab, Pakistan
2Pakistan Institute of Andrology & Genetics, Embryology, Sargodha Punjab, 
Pakistan

Study question: No questionair given. Only clinical study of follicular moni-
toring by transvaginal ultrasonography & serum estradiol levels.

total 140 patients were randomly selected under 37 year of age. group 1 
was stimulated with standard GnRh analogues, group 2 was stimulated with 
aromatase inhibitors, indomethacine and gonadotrophins.

Main results and the role of chance: The fact that many people find it difficult 
to cope with an infertility diagnosis while research shows that having children 
does not significantly contribute to overall wellbeing leads to a discrepancy 
between perceived interests and real interests. Whereas going to great lengths 
to enable an infertile couple, same-sex couple or single to conceive a child 
 appears to be in their best interest, helping them develop coping mechanisms 
and convincing them that not having children will not preclude future wellbe-
ing may serve their interest even more. Just as offering a tenth or fifteenth cycle 
after multiple failures is not always in the patients’ best interest, we may also 
do them a disservice by constantly expanding their options and thus hindering 
the grieving process.
Limitations, reason for caution: The social stigmatization that accompanies 
infertility in certain developing countries has not been taken into consideration. 
Our findings mainly apply to the Western world.
Wider implications of the findings: Fertility clinics may want to rethink their 
measure of success. In light of our analysis, patient drop-out can oftentimes be 
considered as a positive outcome, specifically when patients choose to discon-
tinue treatment because they have accepted the prospect of remaining childless.
Study funding/competing interest(s): Funding by national/international 
organization(s), Research Foundation Flanders.
Trial registration number: N/A.

O-123 Donor conception disclosure: directive or non-directive 
counselling

I. Raes1, A. Ravelingien1, G. Pennings1

1Universiteit Gent, Department of Philosophy and Moral Sciences,  
Gent, Belgium

Study question: Which counselling approach is most in accordance with the 
counsellor’s general deontology with regard to the topic of donor conception 
disclosure: a directive or a non-directive approach?
Summary answer: A directive counselling approach in favour of both disclo-
sure and secrecy cannot be justified on the basis of probability and severity of 
harm to a third person.
What is known already: It is widely agreed among health professionals 
and governmental organizations that couples using Assisted Reproductive 
Techniques (ART) should be offered counselling (before, during and after 
 treatment). It differs from country and legislation whether this is mandatory or 
not. Specifically with regard to the topic of DC disclosure: for a long time, a 
directive approach pro secrecy was used. Nowadays, both a directive or a non-
directive approach are defended by counselors organisations, but the directive 
approach now favours disclosure.
Study design, size, duration: This analysis is based on a literature research 
 focusing on genetic counselling and counselling of donor conception disclosure.
Participants/materials, setting, methods: We made an analysis of the 
 arguments used in favour of both counselling approaches (directive and non- 
directive). A comparison between the context of donor conception disclosure 
and the genetic context was made.
Main results and the role of chance: In the genetic context, counselling is 
generally non-directive. However, directive counselling is accepted in some 
cases, for instance, where sharing information with relatives is important. 
We compared donor conception disclosure to such an ‘exception to the rule’: 
the case of BRCA. The basis of our comparison is the probability and severity 
of harm to a third person. The analysis shows that the risks for the child due to 
non-disclosure of donor conception are much less severe and much less likely 
than the risks for the at-risk relatives in the case of non-disclosure of BRCA. 
It is therefore not possible to present directive counselling in the case of donor 
conception as an exception to the rule.
Limitations, reason for caution: We hold a strict dichotomy between non-
directive and directive counselling for the sake of the argument. In practice, this 
distinction is often not so clear.
Wider implications of the findings: Counsellors should aim to counsel ‘as 
neutrally as possible’, paying equal attention to the possible (psychological and 
medical) harms of secrecy as well as of disclosure. Also, the broader social 
environment should be taken into account during counselling sessions as this is 
an important factor in deciding whether or not it is best to disclose.
Study funding/competing interest(s): Funding by University(ies), University 
Ghent.
Trial registration number: None.
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menstrual cycle for detection of MTB by PCR. Out of these, 126 patients hav-
ing a positive NTMB PCR and abnormal endoscopic findings were prospec-
tively randomised into Anti-Tuberculosis treatment and non-treatment groups 
by a computer generated list, before undergoing IVF-ICSI cycles.
Participants/materials, setting, methods: This was an intervention study done 
on 126 NTMB PCR positive women who were randomized into two groups, one 
receiving standard anti-tubercular treatment and the other receiving no treat-
ment before IVF/ICSI cycles. Out of 126 patients, 18 were excluded from the 
study either because of failure to comply to drug therapy, or other reasons. 
The primary outcome measured was the clinical pregnancy rate following IVF-
ICSI, and the secondary outcome was the miscarriage rate.
Main results and the role of chance: There was a statistically significant dif-
ference between the two groups, the clinical pregnancy rate being higher fol-
lowing IVF-ICSI in the group who took prior anti tubercular treatment (34.9% 
versus 21.2%).

Although the abortion rate was higher in the non-treatment group, it was not 
statistically significant (4.2% versus 3.1%).
Limitations, reason for caution: NTMB diseases are seen worldwide.-How-
ever, surveillance data are limited and NTMB infections are noncommunicable 
and therefore not reportable. As such, the true prevalence is not fully appreciat-
ed. Regardless, NTMB infections have increased by 8% to 10% per year. There 
are more than 120 identified mycobacteria species known to cause disease in 
humans. By far, Mycobacterium avium complex (MAC) and M. kansasii are the 
most common NTMB species causing disease in humans. NTMB is commonly 
isolated in both natural and indoor water sources, which are the primary reser-
voir for most human infections. As such, not all NTMB isolates represent true 
infections and may be colonization or contamination.

Genitourinary involvement account for less than 10% of all NTMB infec-
tions, therefore accounting for the paucity of literature.
Wider implications of the findings: Indication for the treatment of tuberculous 
mycobacterial infections is not easy to define due to difficulty in obtaining appro-
priate tissue samples for mycobacterial smear and culture positivity. In resource 
poor developing countries where IVF-ICSI cycles are self-funded and difficult to 
afford, prior treatment of positive NTMB cases improves the IVF-ICSI results.
Study funding/competing interest(s): Funding by hospital/clinic(s), BTTB 
CENTRE.
Trial registration number: BTTB /2006/12.

INVITED SESSION

SESSION 33: EUROPEAN AND GLOBAL ART MONITORING

Tuesday 1 July 2014 11:45 - 12:45

ICMART World Report 2010

D. Adamson1

1Fertility Physicians of Northern California, Saratoga, U.S.A.

How the Latin American ART Registry transitioned from summary to 
individualized data

F. Zegers1

1Clinica Las Condes, Santiago, Chile

O-127 Assisted reproductive technology in Europe, 2011: results 
generated from European registers by ESHRE. Preliminary results

M. Kupka1, C. Calhaz-Jorge2, J.A. Castilla Alcala3, C. De Geyter4,  
J. de Mouzon5, T. D’Hooghe6, K. Erb7, A.P. Ferraretti8, V. Goossens9

1Kinderwunschzentrum Altonaer Strasse, Gynaecology and Obstetrics, 
 Hamburg, Germany
2CNPMA, Lisboa, Portugal
3University Hospital Virgen de las Nieves Granada, MasVida Reproducción, 
Granada, Spain
4UniversityWomen’s Hospital of Basel, Basel, Switzerland
5CHU Cochin-Saint-Vincent De Paul and Université Paris Descartes Faculté 
de Médecine, Service de Gynécologie Obstétrique II et de Médecine de la 
reproduction, Paris, France

Summary answer: Dose of gonadotrophins was adjusted according to results 
of follicular size & serum estradiol level.
What is known already: Since avoidance of premature LH surge remained 
the main issue of IVF/ICSI. It is proven fact that estrogen peak comes before 
LH surge. A concept behind this regime was that if we suppress this estrogen 
peak, we can also control this LH surge. For poor patients, we used low dose 
antiestrogen along with flexible dose of gonadotropins. Since ovulation is basi-
cally inflammatory event, we used anti-inflammatory agents to stop ovulation 
before ovum pick up.
Study design, size, duration: RCT study conducted on 140 patients under 
37 years of age (2011 to 2012). Group 1monitored according to standard  protocol. 
Second group observed estradiol levels by transvaginal  ultrasonography on day 
second & eighth, then serial monitoring until LH surge was given & oocyte 
retrival done after 36 h of LH surge.
Participants/materials, setting, methods: Total 140 patients below 37 years of 
age were studied. They were divided into two equal groups. The agonist group 
underwent long GnRH analogue protocol. Other group received  aromatase 
inhibitors with gonadotropins & anti-inflammatory agent indomethacin 
 (indomethacinate) added 8 hourly intra muscular till the day of ovum pick up.
Main results and the role of chance: In group 1

In 20 patients (10–14) M2 oocytes retrieved with 4–6 embryos at morula 
stage.6 patients conceived. 5 ended in full term.

In 40 patients (6–9) M2 oocytes retrieved with 3–5 embryos at morula 
stage, 8 patients conceived, 6 ended in full term.

In 10 patients (2–6) M2 oocytes retrieved with 0–3 embryos at morula 
stage, 2 patients conceived & ended in full term.

In group 2
In 30 patients (6–8) M2 oocytes retrieved with 2–4 embryos at morula 

stage, 7 patients conceived, 6 ended in full term.
In 40 patients (3–6) M2 oocytes retrieved with 1–4 embryos at morula 

stage, 9 patients conceived, 7 ended in full term.
In group 1 pregnancy rate 22.8% & take home baby 18.5%.
In group 2 pregnancy rate 22.8% & take home pregnancy 18.5%.

Limitations, reason for caution: Significantly difference in gonadotropins 
usage in both groups, leading to marked economical saving for poor patients. 
According to results although mean number of oocytes retrieved were higher in 
group 1, but clinical pregnancy rate remained similar. Limitations are there as 
regarding sample size & random selection of patients.
Wider implications of the findings: Since people of Pakistan are suffering from 
population explosion. Government is only giving attention to restrict  population 
but the poor 20%population who is facing infertility is not having funds & resourc-
es. Our center ‘Pakistan institute of andrology’ is offering low cost ICSI & even 
free of cost IVF in some cases. This forum will give us opportunity to explore the 
genius minds of expertise to find some solution for ART in developing countries.
Study funding/competing interest(s): Funding by national/international 
organization(s), Women friendly association.
Trial registration number: Applied for trial registration number.

O-126 A prospective randomized controlled study (RCT) depicting 
favourable IVF-ICSI outcomes following anti-tubercular treatment in 
cases with positive PCR test for endometrial non tuberculous mycobateria

M. Singh1, R. Singh2

1Bhopal Test Tube Baby Centre, Gynaecology and Obstetrics, Bhopal, India
2Bhopal Test Tube Baby Centre, Infertility, Bhopal, India

Study question: Does anti-tubercular treatment (ATT) for positive  endometrial 
TB-PCR test for non tuberculous mycobacteria (NTMB) yield better IVF- 
ICSI outcome in developing countries like India with very high prevalence of 
 Tuberculosis disease?
Summary answer: Infertile women prior given anti-tubercular treatment (ATT) 
for non tuberculous mycobacterial infection had improved IVF-ICSI outcome.
What is known already: Genital Tuberculosis is a major cause of infertility in 
developing countries like India. Prompt ATT can dramatically improve female 
reproductive function. Non-tuberculous mycobacteria (NTMB) are environ-
mental organisms capable of causing chronic disease in humans. The preva-
lence of NTMB disease is steadily increasing and has emerged in previously 
unrecognized populations. The diagnosis is often difficult or unconvincing.
Study design, size, duration: 612 infertile patients below 42 years of age were 
evaluated by laparoscopy and hysteroscopy between January 2006 and Decem-
ber 2013. Each patient underwent endometrial aspiration biopsy on day-1 of 
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of aortic dissection is high. Due to cardiovascular complications and other 
health problems women with Turner syndrome have reduced life expectancy 
and increased mortality compared to the general population.

Most women with Turner syndrome are infertile and they report infertility 
to be one of the greatest challenges they have to face affecting quality of life. To 
date, for the majority of patients with Turner syndrome, oocyte donation is the 
only way to achieve a viable pregnancy.

Clinical pregnancy rate in oocyte recipients with Turner syndrome has 
 reported to be similar to other recipients of donated oocytes. Increased miscar-
riage rate noted in early studies may be due to insufficient hormonal support 
before and in the treatment cycle.

In 1997, the first reports on serious cardiac complications and deaths in 
pregnant women with Turner syndrome were published. Later there have been 
at least six more reports on aortic dissections related to pregnancy. Most, but 
not all of these women had had some cardiac abnormality in the background. 
In a study from 2003 the estimated risk of maternal death during pregnancy 
was 2%. However, only 49% of these women had any cardiac evaluation before 
embryo transfer.

A high risk of several obstetric and perinatal complications has also 
been noted in OD pregnancies in patients with Turner syndrome. In published 
studies, the incidence of hypertensive complications and pre-eclampsia has 
been 36%–63%, the risk of preterm birth 20–50% and Cesarean section rate 
82–100%. The largest of these reports is a Nordic cohort study including 106 
women with Turner syndrome giving birth after OD treatment in 1992–2011. 
These women had altogether 122 deliveries and the multiple delivery rate was 
7.4%. In this cohort, the karyotype was 45X in 44% of the Turner recipients. Ten 
women had a known cardiac defect before pregnancy, 64% had a pre-pregnancy 
cardiac examination and only 29% had had an echocardiogram or MRI during 
pregnancy. In total, 35% of the pregnancies were associated with a hypertensive 
disorder including pre-eclampsia in 20.5%. Potentially life-threatening compli-
cations occurred in four patients (3.3%). No maternal deaths were reported. The 
mean birth weight of the singletons was 3150 g and among the twins 2200 g. In 
singletons the incidence of low birth weight was 12% and of prematurity 9%.

In a Swedish registry study published in 2013 maternal mortality was zero 
during pregnancy and during an average of a 10 year’s follow-up after  childbirth 
in 124 women with Turner karyotype, but a higher rate of circulatory and 
 endocrine diseases and a high risk of aortic aneurysm was confirmed.
Conclusion: Pregnancies among women with Turner syndrome carry a sub-
stantial risk, especially for hypertensive disorders. General health and cardiac 
pre-pregnancy evaluation is of utmost importance in these women. A history 
of aortic surgery or aortic dissection, coarctation of the aorta, aortic size index 
>2.5 cm/m2 and uncontrolled hypertension are contraindications for oocyte 
donation in women with Turner syndrome. However, the presence of normal 
cardiac anatomy and normal aortic dimensions does not exclude the risk of 
a sudden aortic dissection. Elective single embryo transfer is mandatory, as 
multiple pregnancies increase the obstetric and perinatal risks many times over. 
Close collaboration with the cardiologist is necessary during the whole preg-
nancy and the postpartum period.

O-129 Optimizing health care for adult women with Turner syndrome

C.H. Gravholt1

1Aarhus University Hospital, Department of Endocrinology and Internal 
Medicine MEA and Department of Molecular Medicine (MOMA), Aarhus N, 
Denmark

Treatment with growth hormone (GH) during childhood and adolescence al-
lows a considerable gain in adult height. SHOX deficiency explains some of 
the phenotypic characteristics in TS, principally short stature. Puberty has to 
be induced in most cases, and female sex hormone replacement therapy should 
continue during adult years. These issues are normally dealt with by the pae-
diatrician, but once a TS female enters adulthood it is less clear who should 
be the primary care giver. Morbidity and mortality is increased, especially due 
to the risk of dissection of the aorta and other cardiovascular diseases, as well 
as the risk of type 2 diabetes, hypertension, osteoporosis, thyroid disease and 
other diseases.

The proper dose of hormone replacement therapy (HRT) with female sex 
steroids has not been established, and, likewise, benefits and/or drawbacks from 
HRT have not been thoroughly evaluated. In most countries it seems that the 
transition period from paediatric to adult care is especially vulnerable and the prop-
er framework for transition has not been established. Likewise, no framework is 

6Leuven University Fertility Center, Leuven, Belgium
7Odense University Hospital, Fertility Clinic, Odense, Denmark
8SISMER, Bologna, Italy
9ESHRE, Central Office, Grimbergen, Belgium

Introduction: This is the fifteenth report of the European IVF-monitoring 
(EIM), the ESHRE register on assisted reproductive techniques (ART) orga-
nization. This report deals with the results of treatments initiated during 2011.
Methods: Data were collected from existing national registries in 29 coun-
tries (data sent in at the time of abstract deadline) and directly entered by each 
national coordinator into the EIM database through software developed by 
ESHRE. Data were analysed at ESHRE headquarters.
Results: In total, 997 IVF clinics participated (80.0% of registered clinics in the 
participating countries. Next to these also 825 IUI units reported their data. The 
IVF clinics reported 582 423 treatment cycles: IVF (132 610), ICSI (288 563), 
frozen embryo replacement (FER, 118 933), egg donation (ED, 29 631), preim-
plantation genetic diagnosis/screening (PGD/PGS, 6 926), in-vitro maturation 
(IVM, 511) and frozen oocytes replacements (FOR, 5 249). This preliminary data 
setting shows that the number of cycles compared to 2010 is somewhat stable. 
However since a number of countries still need to send in their data, the total 
number of ART cycles will still increase. Data on intrauterine insemination using 
husband/partner’s (IUI-H) and donor (IUI-D) semen were reported from 20 coun-
tries (data sent in at the time of abstract deadline). A total of 171 934 IUI-H and 
40 337 IUI-D cycles were included. When interpreting the results, it is important 
to note that delivery rates may be underestimated due to lack of  follow-up and in-
complete reporting. For IVF, the clinical pregnancy rates (PR) per aspiration and 
per transfer were 28.8% and 33.0%, respectively and comparable to 2010. For 
IVF the delivery rate (DR) per aspiration was at 21.5%. For ICSI, the correspond-
ing rates were 26.8%, 31.6%, and 19.0%. For frozen embryos replacements, PR 
was 21.2% per thawing and 23.4% per transfer. The corresponding delivery rates 
were 14.2% and 15.7%. In oocyte donation cycles, PR and DR were 45.7% and 
28.6% per transfer, respectively in the fresh cycles and 33.6% and 19.5% in the 
frozen cycles. For the ED cycles with FOR, the numbers are as follows: PR was 
42.7% and DR was 25.1% per transfer. For PGD/PGS, in the fresh cycles the PR 
was 35.2% per transfer. In the frozen cycles this was 37.9%. For in vitro matura-
tion, PR and DR were 29.1% and 19.9% per transfer respectively. Finally, 4377 
replacements after oocyte freezing were reported, mainly from Italy and Spain. 
They resulted in 27.0% PR and 16.2% DR per thawing, respectively. Following 
IUI-H the pregnancy rate and delivery rate was 11.7% and 8.2%, while it was 
16.9% and 12.1% respectively in IUI-D. The transfer of 1, 2, 3 and 4 or more 
embryos following IVF or ICSI occurred in 27.8%, 56.6%, 14.3% and 1.3% of 
cycles respectively. There were significant national differences in practice. The 
proportions of singleton, twin and triplet deliveries after IVF and ICSI showed 
only marginal differences compared to those in 2010, at 82.9%, 19.0%, and 0.7% 
respectively. The proportion of very preterm deliveries (≤33 weeks) increased 
from 4.8% for singleton pregnancies to 14.4% for twin pregnancies and 41.3% 
for triplet pregnancies, justifying a transfer policy aimed at decreasing the risk of 
multiples. IUI-H in women below 40 years of age  resulted in 9.0% twin and 0.7% 
triplet pregnancies, thus not higher than in IVF-ICSI.
Conclusions: In comparison with previous years, 2011 will show an increase in 
the number of reported ART cycles in Europe. The numbers of embryos trans-
ferred remain relatively stable, as does the delivery rate. No significant change 
in the multiple birth rate was observed in these preliminary data.

INVITED SESSION

SESSION 34: LONG-TERM HEALTH IN TURNER SYNDROME WOMEN

Tuesday 1 July 2014 11:45 - 12:45

O-128 Pregnancy outcome after oocyte donation in women with Turner 
syndrome – what are the risks?

V. Söderström-Anttila1

1Family Federation of Finland, Infertility Clinic, Helsinki, Finland

Turner syndrome affects 1 in 2500 live born females and is characterized by 
complete or partial loss of one X chromosome causing reduced adult height, 
ovarian insufficiency, and several endocrine disorders. Cardiac malformations, 
such as bicuspid aortic valves and aortic coarctation, are common and the risk 
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Main results and the role of chance: Solo mothers were significantly older 
than cohabitating women (mean age 36.3 years versus 33.0 years, p < 0.001). 
There were no differences between solo mothers and cohabitating women in in-
tension of and expectations to motherhood or in family background. Solo moth-
ers’ educational level was distributed similarly to cohabitating women. Overall 
70.6% of solo mothers preferred to have a child compared to having a partner 
if they had to choose, but 85.2% desired a relationship with a man in the future. 
Among these, 55.8% preferred a future partner to have parental responsibilities 
for the child. Solo mothers considered it in general more important to, have a 
sufficient network and a career that could be combined with raising a child, 
compared to women in heterosexual couples.
Limitations, reason for caution: The study included only women treated at 
public fertility clinics, where treatment is free of charge for the patients and 
limited to women below 40 years of age. This could influence the results, as 
women treated at private clinics and women above 40 could differ in their 
responses.
Wider implications of the findings: This study adds to our limited knowledge 
about the growing number of solo mothers using semen donation. Data may 
be used by health professionals and social workers in their efforts to improve 
the well-being of this new type of families. The study also provides up-to-date 
information to pass on to the next generations. Due to the multicentre design the 
results are generalisable to public fertility treatment in Denmark
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by commercial/corporate company(ies), This study received financial support 
from Ferring, MSD and Nordic Cryo Bank who had no influence on data collec-
tion or analysis. The authors have no conflict of interest to declare.
Trial registration number: No trial registration number.

O-131 Family decision making: a qualitative study in lesbian couples 
after donor conception

S. Somers1, H. Van Parys2, V. Provoost3, A. Ravelingien3, E. Wyverkens2, 
I. Raes3, I. Stuyver4, A. Buysse2, G. Pennings3, P. De Sutter4

1Ghent University Hospital, Ghent University, Department of Reproductive 
Medicine, Bioethics Institute Ghent (BIG) Department of Philosophy and 
Moral Sciences, Ghent, Belgium
2Ghent University, Department of Experimental-Clinical and Health 
 Psychology, Ghent, Belgium
3Ghent University, Bioethics Institute Ghent (BIG) Department of Philosophy 
and Moral Sciences, Ghent, Belgium
4Ghent University Hospital, Department of Reproductive Medicine, Ghent, 
Belgium

Study question: We describe what decisions lesbian couples made while 
 building their family via donor insemination [DI] 8–10 years ago and how they 
organise(d) family life post treatment.
Summary answer: Family decision making was clearly influenced by the fact 
that one mother was genetically related to the child while the other was not. 
Decisions were also made to protect the social mother both within and outside 
the family.
What is known already: It is known that lesbian couples commit to equality 
in their relationships. While preparing for parenthood, they are confronted with 
unique decisions in addition to the ones that all parents encounter. Previous 
research has shed light on the decisions about the conception, family narratives, 
the division of tasks and roles, social support, and legal arrangements. However, 
most studies mainly focused on the time of the transition to parenthood.
Study design, size, duration: We included 18 lesbian parents (9 biological & 9 
social mothers). Data from the in-depth semi-structured couple interviews were 
analysed through step-by-step inductive thematic analysis. A continuous audit-
ing process by the co-authors resulted in themes that were grounded in the data. 
The study was approved by the appropriate Ethics Committee.
Participants/materials, setting, methods: Lesbian couples with at least one 
child (7–10 years old) conceived through anonymous DI were recruited at the 
Department of Reproductive Medicine of the Ghent University Hospital. The 
interviews were performed at their homes (8) or at the department (1) between 
October and December 2012.
Main results and the role of chance: For most couples it seemed as self- 
evident that Mother’s day was a celebration of the biological mother. Social 
mothers who were celebrated on Father’s day saw this as a favour, not a right. 
The choice for anonymous sperm donation was made to protect the social 

in place for continuous follow-up during adult years in many countries. Today, 
most treatment recommendations are based on expert opinion and are unfor-
tunately not evidence based, although more areas, such as GH treatment for 
increasing height, are well founded.

Osteoporosis, diabetes, both type 1 and 2, hypothyroidism, obesity and a 
host of other endocrinological diseases and conditions are seen more frequently 
in Turner syndrome. Prevention, intervention and proper treatment is only just 
being recognized. Hypertension is frequent and can be a forerunner of cardio-
vascular disease.

The description of adult life with Turner syndrome has been broadened and 
medical, social and psychological aspects are being added at a compelling pace.

Proper care during adulthood should be studied and a framework for care 
should be in place, since most morbidity potentially is amenable to intervention.

Many women turn up and present a wish for fertility and oocyte donation is now 
an option in many countries in Europe. However, before embarking on an oocyte 
donation program, it is vital to perform a thorough examination of every woman, 
including MR of the heart and great vessels, 24 h blood  pressure measurement and 
a comprehensive biochemical profile. During pregnancy, we follow every woman 
with repeat echocardiography and MR if indicated.  Pregnancy in females with 
Turner syndrome is to be viewed as a high-risk  endeavour. We treat even slightly 
elevated blood pressure vigorously. More  research is needed in order to provide the 
most optimal condition during oocyte donation and ensuing pregnancy.

In summary, Turner syndrome is a condition associated with a number of 
diseases and conditions which need the attention of a multi-disciplinary team 
during adulthood.

SELECTED ORAL COMMUNICATION SESSION

SESSION 35: THE VOICE OF DONOR SPERM RECIPIENTS

Tuesday 1 July 2014 11:45 - 12:45

O-130 Solo mothers and women with a partner seeking donor 
insemination – attitudes towards motherhood and socio-demographic 
characteristics – a national study from public Danish fertility clinics

M. Salomon1, R. Sylvest2, E. Carlsen3, A. Nyboe Andersen3, H. Hansson4, 
L. Schmidt2

1Copenhagen University Hospital, Fertility Clinic, Copenhagen, Denmark
2Copenhagen University, Department of Public Health, Copenhagen, Denmark
3Copenhagen University Hospital, Fertility Clinic Rigshospitalet, 
 Copenhagen, Denmark
4Copenhagen University Hospital, Department of Research Juliane Marie 
Center, Copenhagen, Denmark

Study question: To compare intentions and attitudes towards motherhood 
and family background and socio-demographic characteristics among single 
women seeking treatment with donor sperm versus cohabitating women.
Summary answer: Solo mothers were similar in intentions and attitudes 
 towards motherhood as well as in socio-demographic background when com-
pared with cohabitating women. Both groups had in their early 20s identical 
intentions of motherhood and sharing their life with a partner. Solo mothers 
generally hoped to have a partner in the future.
What is known already: In Denmark 1.3% of all births are children born by solo 
mothers or lesbians after fertility-treatment using donor sperm. There is a lack 
of Danish studies, but previous international studies found the majority of solo 
mothers to be 35–40 years old and from mid-high social classes. Solo mothers 
seeking treatment due to concern that their reproductive period would otherwise 
run out and the majority would have preferred having a child within a relationship.
Study design, size, duration: Prospective cohort multi centre study involving 
all nine public fertility clinics in Denmark. All single women and all cohabitat-
ing women (heterosexual or lesbian) initiating donor insemination during Feb-
ruary 2012 and July 2013. In all 360 were invited, 339 accepted, and n = 315 
(93%) returned the questionnaire.
Participants/materials, setting, methods: A total of n = 182 single women were 
compared to a group of n = 133 women cohabitating with a partner (67 heterosex-
ual; 66 lesbian). The response rate was 93% (315/339). Study participants received 
a questionnaire at initiation of their first donor insemination treatment cycle.
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donor conception. Our findings serve as a rich exploration of this dialogical 
process between parents and children.
Wider implications of the findings: Both parents and professionals can benefit 
from the insights offered by this study. Our study illustrates the complexity 
of this dialogical process and the various meanings that lesbian parents and 
their children can attribute to disclosure. Moreover, it shows that parents and 
 children can have different needs or wishes with regard to the disclosure.
Study funding/competing interest(s): Funding by University(ies), Special 
 Research Fund of Ghent University.
Trial registration number: None.

O-133 Handing over control: lesbian couples’ views on and experiences 
with limited input in sperm donor selection

A. Ravelingien1, V. Provoost1, E. Wyverkens2, H. Van Parys2, S. Somers3, 
I. Raes1, I. Stuyver3, A. Buysse2, P. De Sutter3, G. Pennings1

1Ghent University, Bioethics Institute Ghent (BIG) Department of Philosophy 
and Moral Sciences, Gent, Belgium
2Ghent University, Department of Experimental-Clinical and Health 
 Psychology, Gent, Belgium
3Ghent University Hospital, Department of Reproductive Medicine,  
Gent, Belgium

Study question: In Belgium, gamete donor screening and selection follows a 
‘law-dominated’ policy that grants the recipients very little input or personal 
choice. This qualitative study explores how Belgian lesbian (candidate) recipi-
ents view and experience the selection and screening of their donor.
Summary answer: The participants felt they did not have (or need) a right to 
further control over the donor selection. Important decisions, initiatives and 
responsibilities were left to the hospital. Most of the participants described their 
experiences from a compromising, accommodating attitude and were foremost 
relieved they could obtain treatment.
What is known already: Various studies have shown that recipients of donor 
gametes want greater control and input in the donor selection (Heinemann-Kus-
chinksy et al., 1995; Adair & Purdie, 1996). The main reasons for this appears 
to be the need for reassurance about the quality of the donated gametes and an 
interest in the donor as a person.
Study design, size, duration: As part of a larger qualitative research project, 20 
lesbian couples were recruited via the Department of Reproductive Medicine of 
the Ghent University Hospital. Couple interviews were performed between Oc-
tober and December 2012. These were semi-structured and lasted 90–120 min. 
Approval of the Ghent University Hospital EC was obtained.
Participants/materials, setting, methods: Of the 20 couples recruited, 10 al-
ready had a child conceived after successful donor conception treatment and 10 
were in treatment at the time of data collection. Inductive thematic analysis was 
performed on data where couples referred to the selection of their donor and 
their expectations towards the hospital.
Main results and the role of chance: Many respondents did not express a de-
sire for more input in the donor selection process. Those who did, were very nu-
anced and careful about their motivations: they focused on benefits for the child 
or for family coherence. They acknowledged their lack of control on the selec-
tion outcome and negotiated this as part of an anonymous donation policy which 
provides an opportunity to have a child. They actively and passively downplayed 
(initial) concerns about the donor selection procedure. They appeared to take on 
the view that the chance of having a child is a gift that should not be scrutinized. 
In adopting this ‘subordinate’ position, they felt they must trust the hospital and 
hoped that the hospital fulfilled (rather high) screening standards.
Limitations, reason for caution: This was a qualitative explorative study and 
did not intend to produce generalizable findings. An inherent risk is that the 
respondents at times produced socially desirable responses. However, the in-
terviewers emphasized their neutrality and the fact that they were not affiliated 
to the clinic.
Wider implications of the findings: Given their high reliance on the hospital, 
it is important that candidate recipients are well informed about how donors are 
screened. They should also feel welcome to ask questions and not be fearful of 
being too critical. These findings bring to light an opportunity for enhancing 
informed consent.
Study funding/competing interest(s): Funding by University(ies), Ghent 
 University.
Trial registration number: N/A.

 mother: the parents feared that a known donor could get involved and pull rank 
on the social mother because of his genetic link to the child.

Most couples complained about the lack of societal recognition of social 
mothers. They stated that, without adoption, Belgian non-biological mothers 
cannot sign legal documents and have no rights but still have to perform their 
duties. For them, this emphasized that for society, the social mother was not 
equal to the biological one.
Limitations, reason for caution: A consequence of the semi-structured inter-
view guide was that there were differences between the couples in the decisions 
they mentioned. Advantages of this interview structure were that participants 
could talk about topics that they considered important and that it allowed for 
decisions new to the literature to be raised.
Wider implications of the findings: These findings offer important insights for 
professionals involved in counselling lesbian couples. The study also shows the 
importance of social acceptance of same sex couples and of legal arrangements 
that safeguard the status of the social parent.
Study funding/competing interest(s): Funding by University(ies), The project 
is funded by the Special Research Fund of Ghent University.
Trial registration number: N/A.

O-132 How do lesbian parents and their children experience family 
communication about the donor conception – a multi-perspective 
qualitative study

H. Van Parys1, E. Wyverkens1, V. Provoost2, S. Somers3, A. Ravelingien2, 
I. Raes2, I. Stuyver3, P. De Sutter3, G. Pennings2, A. Buysse1

1Ghent University, Psychology and Educational Sciences, Gent, Belgium
2Ghent University, Philosophy and Moral Sciences, Gent, Belgium
3Ghent University, Reproductive Medicine, Gent, Belgium

Study question: How do lesbian parents and their school-age children describe 
and experience family communication about the donor conception? The child’s 
conception narrative is explored in detail and related to parents’ accounts of 
how they discuss the donor conception with their children.
Summary answer: Analysis revealed that both parents and children situated 
the initiative for talking about the donor conception mostly with the child. 
 Family members can have different needs/wishes with regard to the disclosure: 
in some families children expressed a need for dialogical space and further 
reflection whereas the parents leaned towards ‘closure’.
What is known already: Literature considers disclosure of donor conception 
in lesbian families as obvious and straightforward. Studies focus mainly on 
the meaning of donor anonymity and what information children want about 
the donor. The ways in which this donor conception is discussed and family 
members’ individual experiences of the disclosure process do not receive much 
research attention. Even more lacking are studies including both children’s and 
parents’ voices offering a comprehensible perspective on family  communication 
within families.
Study design, size, duration: As part of a larger qualitative research project on 
family members’ perspectives on social and genetic parenthood, lesbian  couples 
and their children were interviewed between October 2012 and May 2013 using 
semi-structured interviews. Approval by the Medical Ethics Committee of 
 University Hospital Ghent has been obtained.
Participants/materials, setting, methods: Lesbian couples treated at the 
Ghent University Hospital were contacted by their counselor seven to 10 years 
post treatment. Six couples and seven of their children were  interviewed 
 separately at their homes. Interviews were analysed using Interpretative 
 Phenomenological Analysis, followed by an analysis within families and a 
 comparison across families.
Main results and the role of chance: Analysis revealed that both parents and 
children situated the initiative for talking about the donor conception mostly 
with the child. Children were sensitive in picking the moment when such a 
conversation was possible and welcomed. In some families both parents and 
children alike expressed no need for further reflection on or conversation about 
the donor conception. In other families preferences and expectations differed 
among family members: parents wanted to disclose essential information to the 
child without too much elaboration, while for children this seemed to be only 
the starting point of further reflection about the donor conception.
Limitations, reason for caution: This qualitative explorative study does 
not have the intention to generate generalizable findings. Our study mainly 
 elaborates on parents’ and children’s views on family conversations about the 



i58

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014 

INVITED SESSION

SESSION 37: ASSISTED REPRODUCTION AND HUMAN RIGHTS (JOINT 
 SESSION ESHRE SIG ETHICS AND LAW AND FIGO’S ETHICS COMMITTEE)

Tuesday 1 July 2014 14:00 - 15:00

O-136 Access to assisted reproduction as a human right

B. Dickens1

1University of Toronto, Faculty of Law, Toronto, Canada

The European Court of Human Rights has issued judgments that the compa-
rable Inter-American Court of Human Rights drew upon, in November, 2012, to 
identify human rights that support access to assisted reproduction. Costa Rica 
had banned IVF by claiming that religious values in embryonic human life pro-
hibit the wastage of human embryos that IVF risks. The Inter-American Court 
applied the equivalent of Article 9(2) of the European Convention on Human 
Rights, which states that “Freedom to manifest one’s religion or beliefs shall 
be subject only to such limitations as are…necessary… for the protection of 
the rights and freedoms of others”, and ruled that the ban on IVF violated the 
human rights of infertile individuals and couples.

The Court ruled that human embryos are not “human beings” in law, and 
do not possess legally recognized human rights. The Court further ruled that 
no human right can prevail absolutely over other human rights, but that each 
right must be balanced against others. The principal human rights that the Court 
ruled protect access to assisted reproduction are:

 1. Rights to private and family life;
 2. Rights to found a family; and
 3. Rights to equality with others and to non-discrimination.

Private and Family Life: Article 8 of the European Convention on Human 
Rights provides that “Everyone has the right to respect for his private and  family 
life…” Public authorities are not able to interfere with exercise of this right, ex-
cept in the interests of national security, public safety, or the economic well-being 
of the country, or for prevention of disorder or crime, or for  protection of health 
or morals, or of the rights and freedoms of others. The Court ruled that access to 
IVF, and by implication to other forms of medically assisted  reproduction, do not 
endanger any of these interests, and that  accordingly the state  cannot interfere 
with people’s private decisions for development of their families.
Founding Families: Article 12 of the European Convention provides that “Men 
and women of marriageable age have the right to marry and to found a fam-
ily…” This leaves unanswered the question whether marriage is a necessary 
prior legal condition of founding a family, because the claimants before the 
Inter-American Court were all married couples. Laws may prohibit for instance 
incestuous marriage and bigamy, but not prevent otherwise capable individuals 
from resort to medically assisted reproduction.
Equality and Non-Discrimination: Article 14 of the European Convention 
provides that the rights it establishes “shall be secured without discrimination 
on any ground such as sex, race, colour, language, religion, political or other 
opinion, national or social origin, association with a national minority, property, 
birth or other status”. The Court found that the ban on IVF constituted unlawful 
discrimination:

 i) Against those who are infertile, because fertile people are not generally 
banned from reproduction;

 ii) Against women, because women are generally more prejudiced in their 
families and communities by childlessness than men; and

 iii) Against those who lack financial or other means to travel to other coun-
tries where assisted reproduction is not legally banned.

The European Convention on Human Rights may be applied to address 
additional issues of assisted reproduction, such as by partners in same-sex re-
lationships, those with sexually transmissible infections or with transmissible 
adverse genetic conditions, and long-term prisoners. Decisions of the European 
and Inter-American Courts of Human Rights on access to medically assisted re-
production provide guidance on which acceptable future practices may be built.

INVITED SESSION

SESSION 36: ADVANCES IN GENETIC TESTING

Tuesday 1 July 2014 14:00 - 15:00

O-134 Non invasive prenatal diagnosis by genome sequencing

R. Chiu1

1The Chinese University of Hong Kong, Department of Chemical Pathology, 
Hong Kong, China

The presence of cell-free fetal DNA in the plasma of pregnant women was 
first reported in 1997. After just over a decade of research, tests based on 
 massively parallel sequencing of maternal plasma DNA achieve fetal chro-
mosomal  aneuploidy detection at 99% accuracy. Since 2011, such non-
invasive tests have been introduced clinically as part of prenatal screening 
programmes in many parts of the world. Chromosomal aneuploidies covered 
by these tests include trisomy 21, 18 and 13 as well as the sex chromosome 
aneuploidies. Methods that  assess the fetal molecular karyotype have sub-
sequently been developed. In fact,  sequencing analysis of maternal plasma 
DNA allow the  entire fetal  genome to be decoded in the prenatal period non-
invasively. Thus, non- invasive scanning of the fetal genome for the prenatal 
detection of genetic  variants  associated with single gene diseases was pos-
sible. In addition, methylation profile of the placenta could be deduced using 
whole genome bisulfite sequencing of maternal plasma DNA. This develop-
ment offers a non-invasive means to  monitor placental function. Non- invasive 
prenatal diagnosis has therefore  become a clinical reality and resulted in 
shifts in prenatal practices.
Acknowledgement: Supported by the University Grants Committee of the 
Government of the Hong Kong Special Administrative Region, China, under the 
Areas of Excellence Scheme (AoE/M-04/06) and Innovation and  Technology 
Fund (ITS/095/13FP).

O-135 Direct to consumer genetic testing

P. Borry1

1KU Leuven, Department of Public Health & Primary Care, Leuven, Belgium

In recent years various companies have started to advertise and sell ge-
netic tests through the internet. Many different types of tests are offered and 
 include, among others, testing for monogenetic disorders, (preconceptional) 
carrier  testing, susceptibility testing for common complex disorders, nutrig-
enomic testing, paternity testing, ancestry testing and, pharmacogenomic 
 testing.  Supporters of DTC genetic testing claim that the benefits of such 
services include, among others, increased access for consumers, increased 
genetics and genomics education, added support for consumer autonomy 
and individual empowerment. With respect to health-related genetic tests, 
some companies also suggest that knowing their disease risk (based on ge-
netic and genomic information) will encourage individuals to modify their 
behaviour in order to achieve better health. Concerns about DTC genetic 
testing, include, among other issues, the lack of clinical validity and clini-
cal utility of tests, especially for complex traits. Concerns have also been 
raised regarding the lack of pre and post-test counselling as well as the lack 
of individualized medical supervision, the inappropriate testing of minors, 
and the potential burden on public health resources. The advent of DTC 
genetic testing companies is challenging frameworks previously set up to 
address issues of single gene or multi gene testing in a clinical context and 
questions which regulatory frameworks should be in place to deal with this 
development. Next to health-related issues, genetic and genomic services 
for genealogical or ancestry purposes is new development that can under-
mine the privacy and confidentiality of the participating customers and their 
relatives. Anecdotes report individuals being able to identify close relatives, 
including gamete donors. This development could have an impact on (i) the 
disclosure of donor conception to donor-conceived offspring (ii) the ano-
nymity debate in donor conception, and (iii) the information available to 
donor-conceived offspring.
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In Judaism the Mishnah emphasizes that only prohibitive, strict decisions 
require juridical substantiation while permissibility or leniency needs no 
 supportive precedent.

Rome, as it puts absolute value on an unbreakable nexus between coitus 
and conception, forbids to its members all practices which bypass the sexual 
union of man and woman. In the Protestant Churches, moral reasoning is the 
 perennial task: to establish the ethical permissions and prohibitions attaching 
to new developments in science and technology, including ART. The Church of 
Alexandria, in the Middle East and Africa, encourages the use of ART for infer-
tile married couples. It forbids sperm donation, egg donation, embryo donation 
and surrogacy. The basic guidelines for ART in the Sunni sector in Islam: if 
ART is indicated in a couple (husband & wife) with no third party participation 
as a necessary line of treatment it is permitted. Shi’aa Guidelines has allowed 
egg donation, sperm donation and surrogacy.

However, when religious guidelines were restrictive patients crossed bor-
ders to fulfill their reproductive choices. This implied discrimination against 
and exploitation of the needy and disadvantaged women. Furthermore it created 
socioeconomic and health problems, burdening health systems of countries of 
origin with the complications of unregulated practices in ART.

In conclusion, not uncommonly there are conflicts between Human 
Rights principles and religious authorities on contemporary issues in Human 
 Reproduction. Health care providers should ensure women’s access to ethically 
acceptable quality health services in Human Reproduction in a patient’s friendly 
facility which ensures patient’s confidentiality, satisfaction and non stigmatiza-
tion based on Human Rights. If the physician has conscientious objections to 
provide various ART practices to his/her patient, it is an ethical obligation to 
refer the patient to where such treatment is available.

O-139 Limits of reproductive autonomy

G. De Wert1

1University of Maastricht, Faculty of Health Medicine & Life Sciences, 
 Maastricht, The Netherlands

Respect for autonomy in general and reproductive autonomy in particular is a 
core ethical principle. It is, however, not absolute. This lecture regards some 
possible (moral) limits of reproductive autonomy in the context of medically 
assisted reproduction.

Professionals involved have the responsibility to take into account the inter-
ests of both applicants (prospective parents) and possible future children thus 
conceived. There seems to be a strong consensus that if there is a ‘high risk 
of serious harm’ to the child, professionals should not assist in  reproduction. 
 Obviously, this implies limits to applicants’ reproductive autonomy – and 
raises further questions about how to make this professional responsibility 
 operational, as will be illustrated by means of two cases.

The first case regards an infertile couple at high risk of having a child 
 affected with a serious genetic disease, like beta thalassemia. The couple 
 applies for IVF, but states that it is willing to accept the genetic risk – ‘the child 
is welcome, whatever its condition’. In the case of serious non-genetic risks for 
the welfare of the future child, the question is usually: ‘will we give access to 
fertility treatment: yes or no?’. In the case of genetic risk, however, there is a 
third option: to give access on the condition that the couple consents in preim-
plantation genetic diagnosis (PGD), in order to transfer ‘unaffected’ embryos 
only. This strategy is in fact a so-called ‘coerve offer’. Would this be  morally 
 acceptable? In traditional genetic counseling, especially in the context of 
 prenatal diagnosis, non-directive counseling, aimed at facilitating reproductive 
choice, is the professional standard. But in view of the specific  responsibility of 
professionals involved in assisted reproduction, this normative framework can-
not be simply extrapolated to the current context. Offering PGD as a condition 
for access to IVF (or any other type of medically assisted reproduction) may, 
then, be morally justified – if not morally obliged.

The second case regards the request of PGD in order to conceive an 
 affected child. Prospective parents affected with a particular handicap may 
prefer to have a child with the same handicap. Think of e.g. (hereditary, non- 
syndromic) deafness. Applicants may argue that their ‘handicap’ is just a 
variant on the  spectrum of normalcy, and that both they themselves and any 
future children will benefit if they share the same phenotype. How, then, to 
handle such  requests?  Assuming that (outside the Deaf subculture) deafness is 

O-137 Cross-border reproductive care and global justice

G. Pennings1

1Ghent University, Bioethics Institute Ghent, Korbeek-Lo, Belgium

The issue of global justice in health care is clearly separated from the issue 
of global justice in medically assisted reproduction. Infertility treatment in 
developed countries does not generate much enthusiasm and is only partially 
 reimbursed. In developing countries, it encounters even fierce opposition. There 
are several reasons for the negative reception but the status of infertility as a 
disease is certainly part of the explanation.

We will focus on cross-border reproductive care (CBRC) and global  justice. 
Two broad categories of concerns can be distinguished in this context: the 
 exploitation of poor women in both rich and poor countries; and the effects on 
access to ART in general due to the inflow of patients.

Four theories on the just distribution of scarce resources can be 
 distinguished: utilitarianism, egalitarianism, prioritarianism and sufficientari-
anism. In the  discussion on general medical tourism, the main concern is a pri-
oritarian one: medical travelling should not make the poor worse off than they 
are now. This rule defends the most minimalistic condition. We will scrutinize 
whether the same question applies to CBRC. To consider this question, we will 
separate developing from developed countries. In the developing countries, we 
will look more closely at two examples: 1) the introduction of fertility clinics 
in developing countries and the effect on access for the local population, and 
2) the brain drain of qualified personnel. In developed countries, we will look 
at the effects of CBRC on the situation of the local patients in terms of costs 
and waiting time. Still, also positive effects of CBRC on justice should be 
mentioned such as the possibility of some groups to access treatment denied 
to them at home.

No definite conclusions can be drawn at the moment regarding the effects of 
CBRC on global justice for infertility care due to lack of data.

O-138 Reproductive ethics: human rights or religious authority

G. Serour1

1The Egyptian IVF – ET Center, OB/GYN, Cairo, Egypt

WHO defined bioethics as a field of ethical enquiry that examines ethical issues 
and dilemmas arising from health, health care and research involving humans. 
Bioethics is closely interrelated with Human Rights. It is therefore not surpris-
ing that UNESCO combined Bioethics and Human Rights in its recently pub-
lished document “Universal Declaration of Bioethics and Human Rights”. This 
included 15 ethical and human rights principles including autonomy, justice, 
beneficence and non malficence, pleural diversity and solidarity.

Women have the right to the highest attainable standard of health care for 
all aspects of their reproductive health. The principle of autonomy implies that 
women themselves should be able to choose when to reproduce, how often, 
how many and what method they would use and protection of those incapable 
of autonomy.

Human reproduction is an essential component of human rights. They should 
never be transferred, renounced or denied for any reason based on race, age, 
language, religion, national origin, political opinion or economic conditions. 
However disparities in Reproductive and Sexual Health are so huge between 
North and South and in country between different sectors of the community. 
In this regards Assisted Reproductive Technology (ART) is not an exception.

The principle of Justice implies that all be treated with equal standard ir-
respective of their socioeconomic status and have equal access to quality re-
productive health services and information without discrimination or coercion.

Religions play a major role in shaping cultural diversity, norms, regulations 
and laws in many societies. Respect for cultural diversity and pluralism has to 
be given due course without infringing on basic human rights. Many reproduc-
tive practices as ART were not mentioned in the original texts of practically all 
religions. The birth of Luis Brown, the first IVF baby in 1978 initiated intense 
ethical and religious debate all over the world. Various religious bodies, authori-
ties and leaders issued their recommendations on IVF and continued to do so 
on the emerging new practices in ART as gamete donation, cryopreservation, 
PGD, and surrogacy. Then guidelines varied between too restrictive and very 
permissive.
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remain untouched, and ultimately deepen any psychological suffering the pa-
tient may already be in. As a result, we are facing psychopathology, and such 
which is supported by medicalization.

The baby is no longer deemed a value per se, but is downgraded to an instru-
ment for satisfying needs. The paradox is seen when during the course of the IVF 
procedure, the desired pregnancy becomes a goal to be achieved by all means, 
whatever it takes. In our Clinic we call this The “I Want” Syndrome. Sadly, that 
syndrome further deepens during and after pregnancy and is demonstrated through 
various symtomps, including anxiety peak, and, later, attachment disorders. Last, 
but not least, attachment disorders accompany post-social freezing parenting.

The main goal of psychological counseling is to relieve suffering; the road 
to relief, however, requires work (transformation) on patient motivation. And 
how do we provide psychological support to somebody who needs it but does 
not ask for it? The answer lies in introducing psychological counselling as rou-
tine practice - an integral part of an IVF procedure. Only in a setting which 
allows a close, day-to-day collaboration between the IVF team and the psy-
chologists, it will be possible to achieve a perfect orchestration of their efforts, 
and their different points of view will not clash but together contribute to the 
ultimate wellbeing of the patient.

O-142 Social freezing, unlimited access and open identity - A rainmaker?

H. Konecna1, C. Menzies2, M. Zeman1

1University of South Bohemia, Faculty of Health and Social Studies, 
Ceske Budejovice, Czech Republic
2Adam Czech Republic, patient organization, Ceske Budejovice, Czech Republic

Hope is the most important thing in life. In certain situations it is more important 
and of greater value than the reality, the truth. Technological progress in medicine 
brings hope and is often capable of fulfilling it. The current emphasis on democ-
ratisation, human rights, especially equality and autonomy regardless of sex, race, 
education, ethnicity, gender, and so forth have all led to a situation where soci-
ety seeks to treat all those who wish treatment. This is also true of reproductive 
medicine – medically assisted reproduction brings enormous hope not only to those 
who long for a child but have been unable to conceive, but also to those who have 
delayed parenthood. This brings with it new ethical, psychological, social, medical, 
political and legal challenges. The challenges currently attracting most attention 
are parenthood at a ‘physically’ post-reproductive age, freezing gametes for social 
reasons, reproduction by single individuals and gay and lesbian couples, surrogacy, 
pre-implantation genetical screening for social reasons, and so forth.

This talk will look at the role hope plays in reproductive medicine. Taking as 
our metaphor a film about hope, Rainmaker (1956) directed by Joseph Anthony, 
we will analyse how hope plays out in social freezing, unlimited access and 
open identity. What is it that gives people hope and what is it that takes away 
hope? What is the relationship between truth and hope? Should we pay more 
attention to hope in reproductive medicine? What are the ethics of hope?

O-143 Medicalizing and socializing infertility in the 21st century

F. Oliveira1

1Coimbra, Portugal
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O-144 “The de jure stateless children”: The dilemma of cross-border 
surrogacy

H. Sol Olafsdottir1

1Landspitali University Hospital Women’s Clinic, Department of Obstetrics 
and Gynecology, Reykjavik, Iceland

Surrogacy is an age-old method of dealing with infertility. What is new today is 
that society and the health care system is involved in the process through  assisted 
reproduction treatments (ART). Surrogacy’s legal situation in Europe is far from 
unanimous and there are known cases were children conceived by  surrogacy are 

a real  disability, and that prospective parents and professionals involved have 
the  responsibility to ensure that future children will have more rather then less 
health and well-being, one should, if one engages in PGD, opt for the selective 
transfer of hearing embryos.

That said, it might, paradoxically, be justified to transfer a deaf embryo if 
an infertile, deaf couple, preferring a hearing child, would engage in PGD, but, 
unfortunately no hearing embryo is available for transfer. Conditions include 
that the couple will also be happy with a child with the handicap that they first 
intended to avoid, and that such transfer is not at odds with the responsibility to 
avoid serious suffering for future children.

Even if we agree that professionals should not assist in reproduction in 
case of a ‘high risk of serious harm’, and that they should ensure, as far as 
is  reasonably possible, that future children will have more rather then less 
health and well-being, reasonable people may well disagree about how to make 
this operational in individual cases. In view of the importance of respect for 
 reproductive autonomy and in order to avoid arbitrary decisions, procedural 
safeguards and regular clinical ethics deliberations are of utmost importance.
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O-140 Social egg freezing- the clinician point of view: information, 
indications and expectations

R. Vassena1

1Clinica Eugin, Barcelona, Spain

O-141 The conflict between psychology and medicine - Social freezing 
motivation and consequences

V. Savova1

1Medical Center Nadejda Reproductive Sofia, IVF, Sofia, Bulgaria

The world is not the same as it was back in 1978, when the first test-tube baby was 
born; and IVF today does treat many more cases than tubal factor infertility. IVF 
has come to be one of the ways for humans to reproduce. Besides patients with 
physiological infertility problems, today’s IVF clinics welcome also people with 
no medical pathology. These come in not for fertility treatment proper, but rather 
for a reproductive ‘service’ – for a multitude of social reasons. One particularly 
interesting case is the social freezing patient, who eventually might reveal deeper 
social problems. The clinical psychologist will treat this person as normal, with 
seemingly no deviations. When, however, the time comes for them to return for 
IVF service, they tend to reveal certain psychological issues of social origin.

Apart from the oncofertility group, more and more women are tempted to 
cryopreserve oocytes and delay pregnancy for years with different motives: 
these could be severed partners; people in search of the right partner; people 
abstaining from sexual intercourse; such that are pursuing a career; or ones that 
desperately want to save an otherwise malfunctioning relationship. Too often a 
hypertrophic social individualism is opposing biological fertility.

Two pivotal questions arise for the clinical counsellor: to what extent IVF 
as a medical procedure is a therapeutic one in such cases, and to what extent 
medical-supporting practices are therapeutic, in view of the definition of health 
as a unity of physiological, psychological and social wellbeing, and not just as 
the absence of disease.

While the social freezing patient, often pressed by ageing anxiety, insists on 
medical treatment, medical ethics and psychological ethics might not always sup-
port this. Such cases include patients with clinical psychological symptoms, and 
with family issues. The very motivation of the social freezing patient might lead 
to psychopathology symptoms during the IVF procedure; and this is not because 
their wish for a child itself is pathological, but because the social etiology of this 
wish as a background, and the IVF procedure as a consequence, are affecting it.

The essence of the conflict between the points of view of psychology and 
IVF in such cases is actually a conflict between the social and medical aspects. 
If the IVF treatment is clear and well defined, the underlying social issues  
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Summary answer: We did not confirm the predictive interest for implantation 
of Meseguer’s model in our database, neither in blastocyst nor in cleavage stage 
transfer strategy. Each ART centre should learn from Meseguer’s model and 
build a centre-specific predictive model fitted to its patients and practice.
What is known already: Several recent studies have addressed the relevance 
of time-lapse technology in the selection of embryos with good developmental 
competence. Meseguer’s model, published in 2011, is the first and only published 
hierarchical model using early morphokinetic parameters. However, no external 
validation has been undertaken to our knowledge up to now in order to confirm 
its accuracy in a different setting and in various embryo transfer policies.
Study design, size, duration: This retrospective observational study was 
conducted in a public IVF centre, on all ICSI cycles performed with the 
 Embryoscope between February 2011 and December 2013.
Participants/materials, setting, methods: Our population consisted in 
450 couples undergoing ICSI cycle, with 2240 fertilized embryos, and 528 trans-
ferred embryos, among which 169 were blastocysts. We used  Meseguer’s 
 hierarchical model and calculated the implantation rates (IR)  corresponding to 
each  category. We then performed the same analysis in subgroups according to 
embryo transfer strategy.
Main results and the role of chance: Overall implantation rate was 22.7%. 
IR in subgroups defined by Meseguer’s model were: A+ 33.9%, A− 28.8%, B+ 
31.4%, B− 15.8%, C+ 32.4%, C− 22.2%, D+ 37.4%, D− 10.5%, E 8.2%. When 
only cleavage stage transfers were considered, IR were: A+ 26.5%, A− 19.4%, 
B+ 44.4%, B− 7.1%, C+ 36.6%, C− 14.3%, D+ 28.6%, D− 3.8%, E 8.8%. 
When blastocyst transfers were considered, IR were: A+ 45.5%, A− 40%, B+ 
17.7%, B− 40%, C+ 26.7%, C− 39.1%, D+ 46.2%, D− 25%, E 5%. Although 
A category had higher IR than D and E categories, we did not find a continuous 
trend towards lower IR from A to E category. The model’s accuracy seems to be 
different according to embryo transfer policy.
Limitations, reason for caution: This study was retrospective and monocentric, 
preventing from generalizing our results to other ART centres. However, our aim 
was exactly to evaluate the performance of the prediction model in a local setting.
Wider implications of the findings: Hierarchical prediction models based on 
morphokinetics should apparently not be universally used in any IVF unit. Each 
team using time-lapse technology should take inspiration from Meseguer’s 
model in order to build a centre-specific prediction model fitted to its data. 
Specific prediction models could be built for each embryo transfer strategy in 
order to have improved accuracy.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), University hospital of Nantes.
Trial registration number: None.

O-147 A prospective randomised controlled trial of the efficacy of using 
a closed time-lapse system for embryo culture

U. Selleskog1, H. Park1, C. Bergh1, K. Lundin1

1Sahlgrenska University Hospital, Reproductive Medicine, Göteborg, Sweden

Study question: To evaluate the effect of culture in a closed system in terms of 
number of high quality embryos and implantation rate compared to culture in a 
conventional incubator system.
Summary answer: Incubation during 2 days in a closed time-lapse system re-
sulted in a similar number of good quality embryos per patient compared with 
incubation in a conventional incubator system.
What is known already: The EmbryoScope is both an incubator and a system 
for monitoring morphological events taking place during culture. The Embryo-
Scope does not have to be opened during embryo assessment, thereby ensuring 
more stable culture conditions. There have been a few studies conducted which 
have compared the outcome of closed time-lapse incubators with culture in a 
standard incubator, however no large prospective controlled randomized trials.
Study design, size, duration: The study was performed between May 2010 
and January 2014. Randomization was carried out after oocyte retrieval and the 
patients’ oocytes were allocated to culture in either a conventional incubator or 
the EmbryoScope in proportion 1:2. The primary endpoint was the number of 
good quality embryos in the two groups.
Participants/materials, setting, methods: Patients (n = 357) undergoing their 
first IVF cycle using ICSI, where at least one oocyte was retrieved, were  included. 
All observations were made at the same time points for the  embryos cultured 
in the EmbryoScope and those cultured in standard incubators.  Morphological 
assessment was based on the exact same criteria in the two groups.

in fact de jure stateless, that is have no citizenship and are formally orphans. The 
legislation and courts are lacking behind, and the need of the child and media 
discussion may force countries to act quickly and from case to case.

In September 2013 the Directorate general for internal policies policy de-
partment C: Citizens’ rights and constitutional affairs – Legal affairs presented 
a rapport regarding surrogacy in EU states, A Comparative Study on the Regime 
of Surrogacy in EU Member States. It presented the current legislative situation 
in the EU states and court cases.

Irrespective of whether the countries allow surrogacy, are thinking of allow-
ing it or surrogacy is forbidden, their main concern is the wellbeing the actors; 
surrogate mother/family, intended parent/s and the child. Another concern is 
the control and surveillance of domestic surrogacy contra cross-border surro-
gacy. Even in UK, were it has been possible to have surrogacy for many years, 
residents have nevertheless sought help abroad where they may pay less for the 
procedures, meaning the domestic family court system still has to deal with 
cases where evidence can be hard to find.

The families, surrogacy mothers/families and especially the children are 
in a vulnerable situation when the legislation is unclear or not being used as 
intended. Nevertheless, a surrogacy agreement is much more than a legal con-
tract, there has to be a consensus built on trust from all actors to make surrogacy 
work. Counselling is a crucial part of helping people to understand the conse-
quences of their actions in the long run.

O-145 The pivotal role of the nurse in a fertility clinic

H. Kendrew1

1Bath Fertility Centre, Nursing, Bath, United Kingdom

Nurses and midwives working in assisted conception centres undertake tasks 
and procedures which vary widely from country to country. Decisions about 
who performs certain procedures have historically always been made by doc-
tors. Where it is seen to be beneficial to allow other personnel in a clinic to be 
able take on some procedures, this allocation, to nurses, again is made by the 
medical team and evolved from what is allowed legally within a country and 
culturally within a clinic.

I believe that nurses occupy a central position within the multidisciplinary 
fertility team and have a clear overview of the clinic day to day activities. They 
are the individuals with possibly the most patient contact and are aware of the 
practical issues that patients have to manage whist going through treatment, 
juggling work and hospital attendances.

Patients attending clinic appointments throughout their IVF treatment 
cycle, for example for follicular tracking of the ovaries, value a decision at the 
time of the scan and a clear plan of what to do next. It is extremely helpful if 
nurses can make these clinical decisions rather than wait for a doctor to review 
the scan findings and for the patient to be contacted by phone at a later time.

Providing access to appropriate training and promoting the development 
of nurses into experts and specialists improves their decision making abilities. 
Coupled with a clear understanding of how the specific clinic “ticks” the patient 
experience of the clinic improves.

Nurses in the UK have long experience of working in this way and I hope to 
demonstrate in my talk that embracing educational development and practical 
training of nurses, leads to a more efficient clinic and provides a highly satisfac-
tory service for patients.
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O-146 External validation of meseguer’s prediction model according to 
embryo transfer policy (cleavage stage or blastocyst)

N. Le Fleuter1, T. Freour1, J. Lammers1, C. Splingart1, P. Barriere1

1Chu Nantes, Service De Médecine Et Biologie De La Reproduction, Nantes, France

Study question: In 2011, Meseguer et al proposed a hierarchical predictive 
model of implantation based on morphokinetics. The purpose of this study was 
to compare the accuracy of this model in predicting implantation according to 
embryo transfer strategy, i.e. cleavage stage or blastocyst, in an external setting.



i62

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014 

Wider implications of the findings: When applied to the same cohort of 
known implantation embryos derived within the same laboratory system, all 
six of the published embryo selection algorithms examined appeared to be rela-
tively inefficient at predicting implantation with some being less efficient than 
others. These data suggest that embryology laboratories should proceed with 
caution when implementing embryo selection criteria derived from published 
sources and consider thorough in-house derivation and validation of such crite-
ria before clinical use.
Study funding/competing interest(s): Funding by hospital/clinic(s), The 
Hewitt Fertility Centre.
Trial registration number: Not applicable.

O-149 Computer-automated time-lapse analysis test results correlate 
to clinical pregnancy and embryo implantation: a prospective, blinded, 
multi-center study

M.D. Vermilyea1, L. Tan2, J. Conaghan3, M. Gvakharia4, K. Ivani5, 
C. Coutifaris1, P.E. Chenette6, S.p. Willman7, J. Anthony1, M. Mainigi1, 
V. Suraj2, A.A. Chen2, S. Shen2

1University of Pennsylvania Medical Centre, Penn Fertility Care, Philadelphia 
Pennsylvania, U.S.A.
2Auxogyn Inc., Medical and Scientific Affairs, Menlo Park, U.S.A.
3Pacific Fertility Center, IVF Laboratory, San Franscisco, U.S.A.
4Fertility and Reproductive Health Institute, Reproductive Laboratories, 
San Jose, U.S.A.
5Reproductive Science Center of the SF Bay Area, IVF Laboratory, 
San Ramon, U.S.A.
6Pacific Fertility Center, Reproductive Endocrinology and Infertility,  
San Franscisco, U.S.A.
7Reproductive Science Center of the SF Bay Area, Pre-implantation Genetic 
Testing, San Ramon, U.S.A.

Study question: Do computer-automated time-lapse analysis results correlate 
with pregnancy outcome and/or embryo implantation?
Summary answer: Quantitative time-lapse analysis results generated by state-
of-the-art computer vision software programs correlated well with clinical 
pregnancy rates and embryo implantation in a prospective, blinded, multi-center 
study. Automated time-lapse analysis provides objective, quantitative informa-
tion that could be used by embryologists to improve embryo selection.
What is known already: Previous studies (Conaghan et al., 2013) have shown 
that computer-automated time-lapse analysis together with traditional morphol-
ogy could help embryologists identify Day 3 embryos with higher  potential of 
becoming a usable blastocyst. As computer-automated time-lapse analysis may 
help increase embryologists’ efficiency in embryo assessment, it is valuable to 
examine the correlation between computer-derived test results and patient preg-
nancy/embryo implantation in a large sample-sized, multi-center study.
Study design, size, duration: Prospective, blinded, multi-center study 
(Jun.2011-Oct.2013). 177 patients from 6 clinics consented to have embryos 
imaged using Eeva™, a platform that integrates time-lapse imaging and 
 automated analysis of P2 (time between first and second mitosis) and P3 (time 
 between second and third mitosis) to categorize embryos into three groups 
(High/Medium/Low) based on developmental potential.
Participants/materials, setting, methods: Time-lapse analysis results 
(High: 9.33 ≤ P2 ≤ 11.45 h and 0 ≤ P3 ≤ 1.73 h; Medium: if not High and 
9.33 ≤ P2 ≤ 12.65 h and 0 ≤ P3 ≤ 4 h; Low: if not High or Medium) were blinded 
to embryologists. Embryos were selected for transfer using morphology assess-
ment. Pregnancy was confirmed by ultrasound at 6–7 weeks. χ2-test was used 
for statistical analysis; data analyzed using SAS9.3.
Main results and the role of chance: Patients with at least one computer-
rated High embryo transferred had significantly higher clinical pregnancy rates 
than those with only Low embryos transferred (54%, 48/89, vs. 34%, 14/41, 
p = 0.02). The clinical characteristics of these two populations were  comparable. 
Further analysis of 286 transferred embryos with known implantation data re-
vealed that computer-generated time-lapse results also correlated to embryo 
implantation: High embryos had statistically significantly higher implantation 
rates than Low embryos (38%, 35/91, vs.15%, 18/121, p < 0.0001). A trend 
was observed that showed implantation rates decreased as time-lapse grading 
transitioned from High to Medium to Low (38%, 34%, 15%). This correlation 
between computer-generated time-lapse results and implantation was observed 
for Day 3 and Day 5 transferred  embryos, and in different IVF centers each 
using their own laboratory  protocols.

Main results and the role of chance: The mean number of aspirated oocytes 
were 9.6 for the study group vs. 9.4 for the control group. The mean number 
of good quality embryos per patient were 2.6 ± 2.2 vs. 2.2 ± 1.8 (p = 0.20). 
Embryo transfer was performed on day 2, and a mean of 1.06 vs. 1.04 embryos 
were transferred. The pregnancy rate was 29.5% vs. 30.4% per OPU and 32.7 
vs. 33.3 per ET. The clinical implantation rate (ultrasound) was 26.2% for the 
study group and 28.6% for the control (p = 0.12)
Limitations, reason for caution: This study has focused on the concept of 
 culturing in two different systems. Culture media, temperature etc. have been 
kept similar, but different culture dishes were used in the different systems, 
which could influence the culture conditions and possibly embryo quality.
Wider implications of the findings: The EmbryoScope has been introduced 
into a large number of clinics without showing improvement in embryo devel-
opment or pregnancy rates in well designed controlled trials. Further studies 
need to be performed to investigate if this system has other advantages i.e. for 
selection of embryos for transfer.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Funding by commercial/corporate company(ies), Sahlg-
renska Academy and Reproductive Medicine, Sahlgrenska University Hospital, 
Ferring Research Infertility and Gynecology Grant, Unisense, Fertilitech.
Trial registration number: ISRCTN 13118173.

O-148 An examination of the ability of six published, time-lapse imaging 
embryo selection algorithms to predict implantation when applied to the 
same cohort of implanted embryos

A. Barrie1, K. Schnauffer1, C. Kingsland1, S. Troup1

1Liverpool Women’s NHS Foundation Trust, The Hewitt Fertility Centre, 
 Liverpool, United Kingdom

Study question: The literature currently provides several differing sets of mor-
phokinetic embryo selection algorithms (ESAs). This investigation seeks to 
determine the efficiency of six different ESAs at predicting implantation when 
applied to an exclusive set of embryos known to implant, derived within the 
same laboratory system.
Summary answer: The data suggest that previously published ESAs are inef-
ficient and vary in their ability to predict embryo implantation when applied to 
a cohort of exclusive implanted embryos derived within the same laboratory 
system. Therefore, published ESAs may not be readily transferrable to centres 
other than those in which the criteria were defined.
What is known already: Since the introduction of time-lapse imaging into 
clinical practice, many have sought to utilise the information these systems can 
offer by developing ESAs and identifying embryo selection criteria. The useful-
ness of these criteria can be determined by examining their positive predictive 
value (PPV); the ESAs capability to predict an embryo’s ability to either form 
a good quality blastocyst, to implant or produce a live birth, specificity; true 
negative rate, and sensitivity; true positive rate.
Study design, size, duration: 97 known implantation embryos derived between 
December 2012 and December 2013 were included. Six published ESAs were 
retrospectively applied to the embryos’ morphokinetic data to derive the PPV, sen-
sitivity and specificity of each ESA in terms of its ability to predict implantation.
Participants/materials, setting, methods: Embryos from patients undergoing 
treatment by ICSI were included. Embryos were cultured using Vitrolife™ G5 
series medium in an atmosphere of 5% O

2
, 6% CO

2
 at 37°C in EmbryoScope® 

instruments throughout. Morphokinetic data were derived retrospectively by 
manually annotating the captured images.
Main results and the role of chance: Each published ESA specified time  ranges 
into which embryos must fall to be identified as having the highest  potential for 
the stated end point. The ESAs included a differing variety of  observable events 
including time to 2, 3, 4, 5, 6, 7 and 8 cell, cell cycle durations and time to blas-
tulation. Although some of the ESAs use blastocyst formation rate and live birth 
rate as an end-point, this investigation used implantation rate as the end-point of 
interest. When applied to the exclusive cohort of embryos, the PPV for the six 
ESAs was 50.8%, 50.0%, 43.8%, 43.3%, 54.5%, and 50.8%, respectively. The 
specificity was 3%, 95.5%, 35.7%, 10.5%, 0% and 40%,  respectively. Finally, 
the sensitivity was 91.7%, 12.5%, 87.5%, 72.2%, 85.7% and 66%, respectively.
Limitations, reason for caution: This preliminary investigation was per-
formed on a relatively small cohort of embryos of known implantation status 
and further investigation including more embryos is prudent. Morphokinetic 
annotations are, by their nature, subjective, and culture conditions and patient 
management varied for each ESA’s development.
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O-151 Predictive value of serum and follicular fluid levels of 25-OH 
vitamin D, osteopontin and sclerostin on the outcome of assisted 
reproductive treatment

S. Roesner1, A. Seydel1, A. Germeyer1, C. Thoene2, D. Seehaus2, T. Strowitzki1, 
B. Toth1

1Universitäts-Frauenklinik, Gyn. Endokrinologie und Reproduktionsmed, 
Heidelberg, Germany
2Kinderwunschzentrum, Reproduktionsmedizin, Heidelberg, Germany

Study question: Do 25-OH vitamin D (25(OH)D), osteopontin (OPN) and 
sclerostin (SOST) serve as predictive markers for outcome of IVF/ICSI?
Summary answer: Only 25(OH)D-levels in serum the day of oocyte retrieval 
and 25(OH)D-levels in follicular fluid showed a significant difference between 
pregnant and non-pregnant women undergoing IVF/ICSI.
What is known already: There are several studies indicating that levels of 
G-CSF, vitamin D, glycodelin, leptin and anti-Mullerian hormone in follicular 
fluid might be predictive for oocyte maturation and possible outcome of IVF/
ICSI. Furthermore, there is ongoing evidence the ART patients do have low 
levels of 25(OH)D in peripheral blood.
Study design, size, duration: This retrospective case control study was performed 
between February 2011 and August 2013 with a total of 58 women undergoing ART 
for in vitro fertilization (IVF) or intracytoplasmatic sperm  injection (ICSI) and 17 
healthy controls without hormonal stimulation during the follicular and luteal phase.
Participants/materials, setting, methods: Blood samples were taken at oocyte 
pick up [+ follicular fluid (FF)] and 14 days later. 25(OH)D, OPN and SOST 
were analyzed by chemiluminescence immunoassay and ELISA in patients and 
controls and compared to outcome of ART. Statistical analysis was performed 
using SPSS for windows (22.0), p < 0.05 significant.
Main results and the role of chance: The clinical pregnancy rate was 50% 
(n = 29), miscarriage rate 31% (n = 9). So far 18 patients delivered and 2 preg-
nancies are ongoing. Levels of 25(OH)D, OPN and SOST did not differ sig-
nificantly during menstrual cycle nor between patients and controls. However, 
there were significant differences in levels of 25(OH)D at oocyte pick up in 
peripheral blood as well as follicular fluid between pregnant and non-pregnant 
patients (p = 0.003 peripheral blood, p = 0.018 follicular fluid).
Limitations, reason for caution: The study population is small, but the study 
is ongoing.
Wider implications of the findings: The measurement of 25(OH)D) in periph-
eral blood and follicular fluid might serve as predictive marker in ART.
Study funding/competing interest(s): Funding by hospital/clinic(s), Womens’ 
University hospital Heidelberg.
Trial registration number: A trial registration number was not required due to 
the retrospective study design.

O-152 Circulating microRNAs and cell-free DNA in infertile patient 
bloodstream as innovative non-invasive diagnostic biomarkers for assisted 
reproductive technology

S. Traver1, S. Assou1, E. Scalici1, M. Monfort2, S. Belloc3, A. Dalleac3, 
S. Hamamah2

1Institut de Recherche en Biothérapie, Inserm, Montpellier, France
2Arnaud de Villeneuve Hospital, ART-PGD Department, Montpellier, France
3Eylau-Unilabs Laboratory, Eylau-Unilabs Laboratory, Paris, France

Study question: We identified the microRNAs present in oocytes and cumulus 
cells. Some of them are detected in the bloodstream, as well as small amounts 
of cell-free DNA. Could circulating nucleic acids be related to ovarian reserve 
and thus, be used as non-invasive biomarkers for infertile patients included in 
IVF/ICSI program?
Summary answer: Several circulating microRNA expression was significantly 
up-regulated or down-regulated in serum samples from infertile patients either 
with low ovarian reserve or with hormonal or metabolic disorders, respectively. 
Furthermore, cell-free DNA was significantly related to patient age.

Limitations, reason for caution: Only embryos with a known implantation 
outcome were included in this analysis, and therefore, non-implanted embryos 
were overrepresented in the dataset.
Wider implications of the findings: In this study we have demonstrated that 
computer-automated time-lapse analyses show strong correlation to  clinical 
pregnancy and embryo implantation. These data, together with previous 
 research and clinical studies (Wong et al., 2010; Meseguer et al., 2011; Chavez 
et al., 2012), confirm that Eeva provides valuable information regarding embryo 
developmental potential. Therefore, selecting an Eeva High embryo to transfer 
may improve the clinical outcome of IVF procedures and ultimately provide an 
improvement in single embryo selection.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), This work was supported by Auxogyn, Inc., M.D. VerMilyea has 
provided technical consultation to Auxogyn, Inc.
Trial registration number: ClinicalTrials.gov # NCT01369446.

O-150 The relationship between early cleavage morphokinetic time 
points is more predictive of implantation and live birth than single time 
points alone

S. Montgomery1, A. Campbell2, M. Laegdsmand3, R. Smith4, S. Duffy1, 
L. Best1, D. Hulme2, D. Sivanantham5, L. Jenner2, L. Nice5, S. Fishel6

1CARE Fertility, Embryology, Manchester, United Kingdom
2CARE Fertility, Embryology, Nottingham, United Kingdom
3Fertilitech, Department of Scientific Communication and Collaboration, 
Aarhus, Denmark
4CARE Fertility, Embryology, Sheffield, United Kingdom
5CARE Fertility, Embryology, Northampton, United Kingdom
6CARE Fertility, Corporate, Nottingham, United Kingdom

Study question: Can the way in which morphokinetic variables at the cleavage 
stage relate to each other impact on implantation and live birth and can this 
approach be used to develop models to recognise cleavage patterns that can 
maximise implantation potential when selecting embryos from a cohort?
Summary answer: The classification power of a selection model was improved 
by comparing two variables CC2 (time to 3 cell minus time to 2 cell) and CC3 
(time to 5 cell minus time to 3 cell) as proportions relative to each other, in a 
new variable, RELCC2 (t3–t2)/(t5–t3)*100.
What is known already: We have previously shown using Known Implantation 
Data (KID) that time to reach 2 cell (t2), time to reach 4 cell (t4), CC2 (t3–t2) 
and CC3 (t5–t3) are morphokinetic variables which can be used to aid embryo 
selection. A new variable, relCC2, considered the proportion of time that CC2 
occupies from the duration of CC2+CC3 and therefore describes the regularity 
with which cleavage is occurring.
Study design, size, duration: Morphokinetic variables were assessed for 600 
ICSI embryos with known implantation outcome (KID), using EmbryoScope™ 
 (Fertilitech, Denmark). A new algorithm was derived using recursive partitioning 
which ranked embryos by implantation potential calculated using the KID outcome.
Participants/materials, setting, methods: Morphokinetic data from 4 clinics was 
collected (May 2011–August 2013). CC2, CC3 and relCC2 differed significantly 
between KID positive (implanted) and negative (not implanted) embryos. The new 
algorithm was compared to previous in house derived algorithms and compared 
using AUC of the ROC curve to establish their comparative classification power.
Main results and the role of chance: The first in house algorithms showed 
deselecting embryos by CC2 (<5 h) significantly increased the implantation 
rate (p = 0.04). The second model gave an area under the ROC curve of 0.77 for 
live birth when using t2 <30 h, CC2 >2 h and t4 <38.4 h. The new model has 
improved the area under the ROC curve to 0.8 for live birth, when t2 < 27.1, 
CC2 > 2 and CC3 > 5 and relCC2 is 0.44–0.47.
Limitations, reason for caution: KID embryo data will continue to be col-
lected and analysed, to increase the live birth data set. Models may not be 
 transferrable between clinics and prospective studies are required to confirm 
the efficacy of such morphokinetic selection algorithms.
Wider implications of the findings: This work is identifying early cleavage 
patterns that are more likely to give rise to live births, the ultimate outcome 
measure. It highlights the potential importance of the regularity of early cleav-
age divisions in relation to each other, aiding the selection of embryos from a 
cohort with the best chance of live birth.
Study funding/competing interest(s): Funding by hospital/clinic(s), Clinic – 
CARE Fertility.
Trial registration number: None.
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Participants/materials, setting, methods: Oral mucosal tissues resected from 
neonatal rats, and oral mucosal epithelial cells were collected with enzymatic 
treatment. Isolated cell suspension was seeded on a temperature-responsive-
cell-culture-insert and incubated. After being detached from the insert, a cell 
sheet was transplanted into the defect of endometrium. After surgery, uteri were 
resected and examined.
Main results and the role of chance: Histological examination of the non-
treated specimens at 1, 2, and 8 days after surgery showed the absence of uter-
ine cavity caused by endometrial adhesion. In contrast, the histology of uterus 
transplanted with OMECS immediately after endometrial damage showed the 
presence of uterine cavity and, furthermore, the exist of stratified squamous 
epithelial cells on the luminal surface (n = 3).
Limitations, reason for caution: Because the structure and function of rat uteri 
are different from those of human, the results of this study were unable to be 
extrapolated to the human.
Wider implications of the findings: Transplantation OMECS can have a high 
possibility to prevent not only intrauterine re-adhesion after synechiotomy for 
endometrial adhesions (Asherman’s syndrome) or uterine lumen adhesion, and 
degeneration in female infertility, but also adhesion after other intrauterine 
 surgeries in clinical case.
Study funding/competing interest(s): Funding by national/international 
organization(s), Formation of Innovation Center for Fusion of Advanced 
 Technologies in the Special Coordination Funds for Promoting Science and 
Technology “Cell Sheet Tissue Engineering Center (CSTEC)” from the  Ministry 
of Education, Culture, Sports Science, and Technology (MEXST), Japan.
Trial registration number: No applicable.

O-154 Urine hormones in relation to ultrasound observed ovulation 
and serum hormones in cycles from women with reportedly normal 
menstrual cycles

S. Johnson1, S. Weddell1, S. Godbert2, G. Freundl3, J. Roos4, C. Gnoth4

1SPD Development Company Ltd., Scientific and Medical Affairs, Bedford, 
United Kingdom
2SPD Development Company Ltd., Statistics and Data Management, Bedford, 
United Kingdom
3University of Dusseldorf, Obstetrics and Gynecology, Dusseldorf, Germany
4Green-IVF, Endokrinologie and Reproduktionsmedizin, Grevenbroich, Germany

Study question: To examine the precise relationships and inter-individual vari-
ation, in urinary hormone levels in relation to ultrasound observed ovulation 
and serum hormone levels in menstrual cycles of apparently normal women.
Summary answer: There was surprising variety in cycle characteristics  within 
normal women, including anovulatory cycles. Surge in urinary  luteinising 
hormone (LH) was an excellent predictor of ovulation and rise of urinary 
pregnanediol-3-glucuronide (P3G) above baseline was a consistent maker of 
luteinization.
What is known already: Several recent studies examining urinary hormone 
profiles, have demonstrated that normal women can exhibit considerable inter-
individual variation in their menstrual cycle characteristics. This can make it 
difficult to predict the fertile period using calendar methods alone and  therefore 
objective methods for fertile phase identification, such as urinary hormone 
monitoring can be useful both for conception and contraception purposes. How-
ever, these studies had no independent reference method for ovulation. Older 
studies have compared urine hormones to ultrasound, but ultrasound methods 
have since improved, and population demographics altered, and therefore a 
 current study on this topic is important.
Study design, size, duration: Prospective study of 42 women who collected 
daily urine samples for one complete menstrual cycle and recorded menses in 
a daily diary. Serum samples and trans-vaginal ultrasonography to examine 
 ovaries/endometrium were taken every 2 days (daily from follicle size >16 mm 
until post ovulation). Study design was approved by University of Cologna 
 ethics committee.
Participants/materials, setting, methods: Women were aged 18–40 with 
a minimum of 2 natural cycles prior to study start, and no known infertility. 
Serum LH, Progesterone, estradiol were measured by ADVIA Centaur XP. 
Urine LH, P3G, E3G (estrone-3-glucuronide) were measured by Auto DELFIA 
using validated, in-house assays. Ultrasound was conducted by two clinicians 
and all images stored for central review.
Main results and the role of chance: Ultrasound revealed 2 women had an 
anovulatory cycle (cycle lengths 26 and 28 days). For one, follicle growth, but 

What is known already: MicroRNAs are small non-coding RNA molecules 
that regulate specifically messenger RNAs. They play important physiological 
roles and their deregulations lead to pathologies. Cell-free DNA results from 
apoptotic/necrotic cells. Both are intensively studied and used as diagnostic/
prognostic biomarkers of many diseases. Several microRNAs are present in the 
oocyte-cumulus complex and constitute crucial regulators of folliculogenesis 
process. The potential use of circulating nucleic acids as potential non-invasive 
biomarkers of infertility and IVF/ICSI outcomes has never been investigated.
Study design, size, duration: This study includes 60 serum samples from natu-
ral cycle day 3 of 60 patients, included in IVF/ICSI program. Ovarian reserve 
biomarkers such as FSH, LH, AMH and Estradiol in serum were measured and 
compared with microRNAs levels and cell-free DNA amounts.
Participants/materials, setting, methods: MicroRNAs were extracted from 
serum samples with the QIAamp kit from QIAGEN and quantified by RT-qPCR, 
using TaqMan technology. Serum cell-free DNA was prepared in Proteinase K 
buffer and quantified by ALU sequence qPCR. Means ± SEM are presented. The 
p-values were calculated by using the unpaired t-test, on GraphPad software.
Main results and the role of chance: Circulating Let-7b was significantly in-
creased (p = 0.05) in serum samples from patients with a low ovarian reserve 
(AMH <2 ng/ml). Moreover, miR-30d and miR-320a were drastically reduced 
(p = 0.02; p = 0.01, respectively) in serum samples from patients with high LH 
rates (>5 UI/l), suggesting a role of these both microRNAs in folliculogenesis. 
Furthermore, miR-125a and miR-191 were both also significantly decreased 
in serum samples from patients with a BMI >25 compared to those with a 
BMI ≤25 (p = 0.001) and serum cell-free DNA is significantly higher in aged 
patients, >37-years-old (p = 0.02). This is interesting since obesity or aging 
are bad prognosis for ART success. All together, our results suggest that the 
profiling of circulating nucleic acids opens new perspectives for the diagnosis/
prognosis of ovarian disorders and maybe for the prediction of ART outcomes.
Limitations, reason for caution: Further investigations with large number of 
patients and their attempt outcomes are will be done to confirm these results 
and to highlight new circulating nucleic acids related to ART outcomes.
Wider implications of the findings: Using this approach, we identified new 
biomarkers of ovarian disorders and ART outcome and we will establish diag-
nostic tests based on the quantification of these nucleic acids in blood. Such 
results could give new clinical biomarkers for a rapid and easy diagnosis of 
infertile patients to individualized IVF/ICSI cycles.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Funding by commercial/corporate company(ies), This 
work was supported by the University-Hospital of Montpellier and by a grant 
from the Ferring Pharmaceutical Company. The authors of the study have no 
 competing interests to report.
Trial registration number: Not applicable.

O-153 Preventive effect of oral mucosal epithelial cell-sheets on the 
endometrial adhesion

G. Kuramoto1, S. Takagi2, K. Ishitani3, T. Shimizu2, T. Okano2, H. Matsui3

1Tokyo Women’s Medical University, Department of Obstetrics and  Gynecology 
Institute of Advanced Biomedical Engineering and Science, Tokyo, Japan
2Tokyo Women’s Medical University, Institute of Advanced Biomedical 
 Engineering and Science, Tokyo, Japan
3Tokyo Women’s Medical University, Department of Obstetrics and 
 Gynecology, Tokyo, Japan

Study question: Can regenerative-medicine technique with cell sheets become 
a new treatment method for intrauterine adhesion causing female infertility?
Summary answer: Oral mucosal epithelial cell sheet (OMECS) transplantation 
was confirmed to be effective to prevent intrauterine adhesions from endome-
trial damage in rats.
What is known already: Uterine disorder such as endometrial adhesion, 
 Asherman’s syndrome, is one of the infertility factors. Therapy for this  disease is 
the prevention of re-adhesion by surgical synechiotomy, hormonal  administration 
after operation, and the use of intrauterine device. Recently, a new approach 
called “cell-sheet engineering,” which can harvest confluent culture cells as a 
contiguous cell sheet having intact cell-cell junctions and  extracellular matrix 
without enzymatic treatment, has been developed for tissue regeneration.
Study design, size, duration: OMECS was prepared from rat oral mucosal  tissues. 
An endometrial adhesion model was made in rat uteri, and OMECS were transplanted 
to the model. Uteri transplanted with OMECS were  compared to the non- transplanted 
control uteri by histological analysis at 1, 2, and 8 days after surgery (n = 3).
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(79/152) had infertility and 8% (12/152) recurrent miscarriage, whereas the 
now 174 patients with normal uterus showed 36% (62) of infertility and 18% 
(31) of recurrent miscarriage.
Limitations, reason for caution: Minor uterine anomalies, essentially the 
arcuate uterus, with the 3D TVS diagnosis and the new ESHRE/ESGE clas-
sification, arise several diagnostic and clinical implications and may result in 
difficulties in counselling and in the treatment options in women who experi-
ence miscarriage and subfertility.
Wider implications of the findings: The diagnosis of arcuate or septate uterus 
on the basis of relative ESHRE/ESGE criteria is not supported by retrospec-
tive results and prospective studies of corrective surgery. The only way to 
 overcome these limitations is to perform prospective randomized studies with 
3D TVS  diagnosis and ESHRE/ESGE classification followed by metroplasty 
and  fertility outcomes. This could help to refine selection criteria for surgery, 
resulting in improved long-term outcomes in women with uterine anomalies.
Study funding/competing interest(s): Funding by University(ies), Depart-
ment of Obstetrics and Gynecology, University of Rome Tor Vergata, Rome, 
Italy, Department of Obstetrics and Gynecology, University of Bari, Bari, Italy, 
Department of Obstetrics and Gynecology, University of Siena, Siena, Italy.
Trial registration number: None.

SELECTED ORAL COMMUNICATION SESSION

SESSION 42: SPERM DNA INTEGRITY

Tuesday 1 July 2014 15:15 - 16:30

O-156 Revisiting DNA integrity in function of sperm motility

A. Zanko1, T. Cozzubbo1, Q.V. Neri1, Z. Rosenwaks1, G.D. Palermo1

1Weill Cornell Medical College, Reproductive Medicine, New York, NY, U.S.A.

Study question: Sperm chromatin fragmentation does not always correlate 
with ICSI outcome. Therefore, we revisited the role of DNA fragmentation 
index (DFI) by measuring the DFI of exclusively motile spermatozoa in rela-
tion to clinical outcome.
Summary answer: Increasing DFI had a positive correlation with paternal age 
and lengthening of abstinence period. There was an inverse correlation between 
sperm DFI and motility. DFI above and below thresholds did not affect ICSI 
fertilization and pregnancies. Once DFI was corrected for motile spermatozoa, 
men above threshold yielded higher embryo implantation.
What is known already: During the later stages of spermiogenesis DNA 
breakages are physiologically induced to allow tight chromatin compaction and 
only those spermatozoa with repaired chromatin reach the ejaculate. Through-
out the male genital tract, oxygen-free radicals mostly from decaying sperma-
tozoa and other cells are the main cause of DNA damage and responsible for 
the compromised ART outcome. Therefore, tests for sperm DNA integrity are 
gaining popularity to assess gamete competence as a supplemental assay to 
traditional semen analysis.
Study design, size, duration: Couples with previous ART failure were 
screened for sperm DNA fragmentation and inseminated by ICSI. DFI was plot-
ted against abstinence period and semen parameters. We then correlated DFI 
and normalized DFI (mDFI) according to clinical outcome.
Participants/materials, setting, methods: A total of 253 couples with 568 
ICSI cycles were analyzed and compared. DFI was assessed by TUNEL and 
SCSA tests. An mDFI for TUNEL and SCSA was calculated by taking the ini-
tial DFI × a constant × motility and was correlated with clinical outcome.
Main results and the role of chance: A total 253 couples were included with 
a male age of 40.2 ± 9 years (range 21–69 years) and female of 36.4 ± 7 years. 
The abstinence period ranged from 1 to 18 days, with a  concentration of 
51.1 ± 14 million/ml, motility of 49.5 ± 11%, and morphology of 3.2 ± 2%. 
When DFI was plotted against sperm concentration and morphology no differ-
ence was observed. DFI positively correlated with paternal age and abstinence 
period (p < 0.001). Higher sperm motility had the lowest incidence of DNA 
fragmentation (p < 0.001). No correlation was observed between the mDFI 
below/above threshold with fertilization 73.7/73.6%, clinical pregnancies 
32.9/29.7% or losses 3.9/5.4%. However, when we looked at the implantation 
ability of embryos generated through ICSI, we saw that the abnormal mDFI had 
a compromised implantation (15.9 vs. 10.6%; p = 0.02).

not rupture was seen and there was luteinisation of the unruptured follicle. 
Serum and urine hormones matched ultrasound findings with no LH surge, but 
 elevated luteal progesterone.

Cycle length varied from 22 to 37 days (median 27). Ovulation by  ultrasound 
ranged from days 8 to 26 (median 15). Correlation between urinary  hormones 
and their serum equivalents was good, and for LH was excellent.

Urinary LH surge preceded ovulation for most women (mean time from 
surge to ovulation 0.81 days, SD 0.89), but LH peak could be post-ovulatory 
(mean time from LH peak to ovulation 0.42 days, SD 0.87). Urinary P3G rise 
from baseline occurred after ovulation for all volunteers. Assays conducted in 
duplicate, and image review was done to reduce error.
Limitations, reason for caution: Daily ultrasound prior to ovulation was not 
possible for all volunteers and therefore for some volunteers, day of ovulation 
was estimated, introducing an error ±1 day. Volunteer recruitment targeted 
women who reported normal menstrual cycles, so study could under-represent 
the extent of population variability and frequency of anovulation.
Wider implications of the findings: Having a normal length cycle, does not 
guarantee the cycle is ovular, and, very short or long cycles can be fertile. In 
addition, we found considerable inter-individual variation in day of ovulation, 
therefore a prospective method should be used for identification of the fertile 
period, for women wishing to time intercourse either to avoid or achieve preg-
nancy. Our study has found that urinary hormone monitoring can be used to 
predict and confirm ovulation, with P3G rise providing an excellent marker 
of the end of the fertile period. As urinary LH peak did not always precede 
 ovulation, LH surge appears a more effective prospective marker. Most im-
portantly, urinary hormone monitoring provides an accurate, and individual, 
 reflection of the fertile phase for a woman.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), SPD Development Company Ltd., a fully owned subsidiary of SPD 
Swiss Precision Diagnostics GmbH, the manufacturers of Clearblue™ products.
Trial registration number: NCT01802060.

O-155 Arcuate uterus: is a normal or septate uterus

I. Cobuzzi1, C. Exacoustos2, V. Romeo2, E. Valli2, F. Baiocco2, C. Tosti3, 
E. Zupi3

1University of Bari, Department of Obstetrics and Gynecology, Bari, Italy
2University of Rome Tor Vergata, Department of Obstetrics and Gynecology, 
Rome, Italy
3University of Siena, Department of Obstetrics and Gynecology, Siena, Italy

Study question: What is now the clinical approach to arcuate uterus after the 
introduction of the new ESHRE/ESGE classification system of female genital 
anomalies in 2013?
Summary answer: The arcuate uteri previously diagnosed with ultrasound 
Salim classification (2003) on 3D coronal section are now, according the new 
ESHRE/ESGE classification, normal uteri (U0) or septate uteri (U2) with 
 important consequences in the prognosis for the patients.
What is known already: Congenital uterine anomalies are associated with 
adverse reproductive outcomes such as infertility, recurrent miscarriages and 
early preterm labor. A 3D transvaginal ultrasound scan is performed when a 
uterine anomaly is suspected but the classification systems proposed for their 
categorization are associated with some limitations.
Study design, size, duration: We assessed a retrospective study in which we 
re-evaluated and reclassified the stored 3D ultrasound uterine volume of the all 
women who underwent in our Unit between January 2012 and January 2014 a 
3D transvaginal ultrasound scan with diagnosis of arcuate uterus according to 
Salim classification.
Participants/materials, setting, methods: 327 women were included in the 
study. The assessment of uterine morphology was performed in a coronal plane 
with the interstitial portions of the Fallopian tubes used as reference points. 
Three measurements were taken: uterine cavity width (W), fundal distortion or 
septal length (F) and length of unaffected myometrium (M).
Main results and the role of chance: According to ESHRE/ESHE classifica-
tion of the 327 uteri classified previously as arcuate, 152 (46.5%) uteri were 
septati because the length of F exceeded the 50% of the uterine wall thickness 
(F + M) while 174 (53.2%) were considered normal. The mean length of F and 
M were in the now normal uteri significantly different compared to the now 
septate uteri (3.9 ± 0.7 vs. 7.1 ± 1.5 mm and 11.0 ± 2.1 mm vs. 8.5 ± 1.5 mm, 
respectively) while the mean width of W was not significantly different. In the 
reclassified patients who had according to ESHRE/ESGE septate uterus, 52% 
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O-158 Seminal plasma round cell as an indicator of spermatogenic 
integrity

T. Cozzubbo1, Q.V. Neri1, S. Cheung1, Z. Rosenwaks1, G.D. Palermo1

1Weill Cornell Medical College, Reproductive Medicine, New York, NY, U.S.A.

Study question: To characterize the origin and meaning of round cells (RC) 
in human ejaculates and its relationship to spermatogenesis. The role of RC on 
clinical outcome was assessed in specimens used for ART.
Summary answer: The large majority germ cells are not exclusively WBC 
in the ejaculate. These RCs are immature germ cells (IGC) confirmed by their 
ploidy status, chromatin fragmentation, protamine, and their encasement in ser-
toli-cell cytoplasm. Seminal round cells indicate suboptimal gamete production 
as confirmed by ART outcome.
What is known already: The source of round cells in the ejaculate has always 
been puzzling and enigmatic. White blood cells may represent infection rais-
ing concerns on their impact of in vitro culture contamination and the possible 
effects of peroxidase on the sperm cell genome. These round cells can also be 
immature germ cells therefore raising doubts on the spermatogenic conditions 
of the individual.
Study design, size, duration: In a prospective fashion, a total of 3152 men 
undergoing male infertility screening in a period of 24 months were included 
in the study. Semen parameters were assessed according to the WHO criteria 
2010. Cases displaying ≥2 million RC were screened for bacterial presence and 
LeucoScreen® to determine WBC proportion.
Participants/materials, setting, methods: Men with ≥2 million RC represent-
ed the study group. After identification of immature germ cells, specific stains 
were utilized to identify sertoli-cell cytoplasmic remnants as well as protamine 
to assess their spermiogenic stage. Sperm DNA fragmentation and aneuploidy 
(9 chromosome FISH) was also performed. Maternal age, fertilization, and 
pregnancy outcomes were recorded.
Main results and the role of chance: Male age was 44.1 ± 10 years and female 
36.6 ± 4 years. Prevalence of RC was 1.1% (n = 35) with a concentration of 
29.9 ± 27 × 106/ml, motility of 34.9 ± 20%, and morphology of 1.7 ± 1%. The 
actual proportion of WBC was 29.7% with the remainder being IGC (range 
0.79–17.2 million). All specimens screened were negative for uropathogens. 
The IGC were characterized by single/multiple nuclei as proven by their ploidy 
content. Ejaculates with IGC had higher incidence of aneuploidy in their sper-
matozoa (p = 0.0001). There was a concordant presence of DNA fragmentation 
between IGC and spermatozoa. Interestingly, IGC stained for vimentin indicat-
ing their encasement in sertoli-cell. A subgroup of men (n = 13) underwent 
37 cycles with 61.5% fertilization, 27.0% clinical pregnancy and a pregnancy 
loss of 16.2%. Presence of RC clearly impaired fertilization (p = 0.0001), clini-
cal pregnancies, and accompanied by higher pregnancy losses (p = 0.001).
Limitations, reason for caution: These exciting findings related to the seminal 
round cells on the integrity of spermatogenesis and ART outcome need to be 
validated in a larger number of cases.
Wider implications of the findings: The traditional perception of the seminal 
round cell has ranged from an infection marker to a “good Samaritan” cell. 
However, genetic and epigenetic assessments of these cells carried out in this 
study evidenced that they are largely abnormal spermiogenic products engulfed 
in sloughed sertoli-cell cytoplasm. This suggests that the presence of round 
cells in the ejaculate may serve as an indicator of an acute spermatogenic insult 
and may yield knowledge on compromised gamete competence.
Study funding/competing interest(s): Funding by University(ies), 
 Reproductive Medicine, Weill Cornell Medical College.
Trial registration number: N/A.

O-159 Topographic mapping of sperm DNA fragmentation within the 
male genital tract

L. Johanesen1, T. Cozzubbo1, Q.V. Neri1, M. Goldstein2, P.N. Schlegel2, 
Z. Rosenwaks1, G.D. Palermo1

1Weill Cornell Medical College, Reproductive Medicine, New York, NY, U.S.A.
2Weill Cornell Medical College, Urology, New York, NY, U.S.A.

Study question: Site of sperm DNA damage within the male genital tract re-
mains puzzling. A recent tendency to suggest testicular biopsy to men with 
high DNA fragmentation in their ejaculate has resulted in an enhanced clinical 
outcome. This finding has called for DFI testing in spermatozoa retrieved at 
different surgical exploration sites.

Limitations, reason for caution: While it is clear that fragmented sperm DNA 
may limit embryo developmental competence, this should take into account 
only the motile portion of spermatozoa particularly with ICSI.
Wider implications of the findings: This finding theorizes that DNA 
 fragmentation originates from aggressors in the male genital tract. In men with 
ART failure or recurrent pregnancy loss the proportion of high sperm DNA 
fragmentation in the ejaculate may provide guidance towards the utilization of 
testicular sperm. A relative DFI as a function of the proportion of motile sper-
matozoa more appropriately depicts the ability of a sperm genome to generate 
a healthier embryo.
Study funding/competing interest(s): Funding by University(ies),  Reproductive  
Medicine, Weill Cornell Medical College.
Trial registration number: N/A.

O-157 Age of the sperm donor: does it really matter - an analysis of 
1,048,576 assisted reproduction treatment cycles

N.K. Ghuman1, M. Choudhary1

1Newcastle Fertility Centre at Life, fertility Centre, Newcastle Upon Tyne, 
United Kingdom

Study question: Does the age of sperm donor affect the chances of success in 
women undergoing assisted reproduction for the first time?
Summary answer: Age of the sperm donor does not significantly alter the 
live birth rate in females undergoing assisted reproduction. Older females 
(>37 years) might have a slightly better chance of success with sperm donors 
of increasing age.
What is known already: Although it is well known that advanced maternal 
age has a negative effect on fertility and pregnancy outcome, the influence of 
paternal age or sperm donor age on these outcomes is less well researched. 
In UK, Human Fertilization and Embryology Authority (HFEA) recommends 
that sperm donors should be aged between 18 and 41 years while in Australia, 
Human Reproduction Act quotes 21–45 years but substantial evidence of repro-
ductive outcome based on male donor age is lacking.
Study design, size, duration: Retrospective analysis of anonymised HFEA 
long term data registry from year 1991 to 2012 correlating live birth rate with 
sperm donor age was performed for first sperm donor assisted reproduction 
treatment cycles.
Participants/materials, setting, methods: Out of 1,048,576 cycles, 237,853 
were in-vitro fertilization (IVF) and Donor Insemination (DI) cycles using 
donor sperm. Binary logistic regression analysis was performed on first treat-
ment cycles for women aged 18–34 or >37 years based on impact of sperm 
donor age on live birth rate.
Main results and the role of chance: Of the 237,853 donor sperm cycles, 
first treatment cycles with recorded sperm donor age (n = 39,282) were ana-
lysed in two female age groups (18–34 and >37 years). Of the 30,097 cycles 
in 18–34 years female group, 25,925 were DI and 4172 IVF/ICSI cycles. In 
>37 years female group, 6490 and 2695 were DI and IVF cycles respectively. 
The sperm donor age was collated in 6 different subgroups (<20, 21–25, 26–30, 
31–35, 36–40 and 41–45 years).

In this study impact of sperm donor age on live birth failed to reach sta-
tistical significance in any of the groups. However the study showed a trend 
of  increased likelihood of live birth with rising sperm donor age with lowest 
chance in <20 years sperm donor subgroup.
Limitations, reason for caution: As the study is based on available data 
 registry, potential confounders such as smoking, body mass index were not 
 accounted. Grouped donor age rather than continuous age data can impact on 
the accuracy of the prediction model. Transcription errors were likely for infor-
mation returned to the HFEA on paper forms.
Wider implications of the findings: This is probably the first study to conduct 
an analysis of impact of sperm donor age on live birth using a large national 
IVF database. Although female age is a key predictor of outcome in assisted 
reproduction and sperm donor age has lesser impact on outcome especially 
in optimum reproductive age group females (18–34 year), donors between 26 
and 30 years might be considered to give older female age group (>37 years) 
 maximum chances of success.
Study funding/competing interest(s): Funding by hospital/clinic(s), Authors 
have no funding or support to report. The authors have declared that no compet-
ing interests exist.
Trial registration number: Not applicable.
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tegrity and competence of these spermatozoa are of concern. The ability of the 
ootid to repair sperm epigenetic damage has been postulated. We tried to assess 
to what extent the oocyte DNA polymerase repair mechanism can overcome 
male genomic dysfunction.
Study design, size, duration: In a retrospective cohort analysis, ICSI outcomes 
were reviewed as a function of the length of microscopic sperm search carried 
out in ejaculated (n = 2197) and testicular specimens (n = 1180). Fertilization, 
pregnancies, deliveries, and child health in relation to increasing search time 
were compared to controls with a large selection of spermatozoa.
Participants/materials, setting, methods: An extended sperm quest of ejacu-
lated and TESE samples was performed with an inverted microscope in droplets 
under oil for up to >6 h and carried out by several embryologists that identi-
fied the spermatozoa utilized in this study. Sperm genome were screened by 
TUNEL, FISH, and protamine assay.
Main results and the role of chance: The maternal and paternal ages were compa-
rable for ejaculated and TESE couples as well as the number of oocytes retrieved. 
The fertilization rates for both ejaculated and TESE progressively decreased with 
abating sperm quality (p < 0.0001). The ability of testicular spermatozoa to acti-
vate the oocyte remain clearly inferior to ejaculated counterparts independent of 
the quality of the spermatozoa injected (p < 0.01). Clinical pregnancy rates for 
both ejaculated and testicular spermatozoa were independent of the diminishing 
quality of spermatozoa used in comparison to their respective control groups (Ejac 
39 vs. 43%; TESE 36 vs. 41%). While implantation decreased with the worsening 
of the ejaculated sperm cell injected (p = 0.028) this was not true for the testicular 
sperm. Offspring health was unaffected from sperm origin and quality.
Limitations, reason for caution: It remains difficult to standardize the 
 consistency of the quality of spermatozoa that are retrieved following extensive 
microscopic search carried out by several embryologists. In fact, the quest for 
these spermatozoa are dictated by the number of oocytes retrieved or by exhaus-
tion of the sperm specimen.
Wider implications of the findings: From this study, we learned that through 
ICSI the ability to achieve a pregnancy is virtually unaffected by the  abating 
quality and scarcity of spermatozoa retrieved, particularly when they are 
 retrieved directly from the seminiferous tubule. The ability of dysmorphic, ki-
netically impaired spermatozoa  – with possibly compromised chromatin – to 
establish a pregnancy and live offspring remain puzzling. It may only be ex-
plained by a well functioning oocyte DNA polymerase repair mechanism.
Study funding/competing interest(s): Funding by University(ies), Reproduc-
tive Medicine, Weill Cornell Medical College.
Trial registration number: N/A.

SELECTED ORAL COMMUNICATION SESSION

SESSION 43: SAFETY ISSUES FOR MOTHER AND CHILD

Tuesday 1 July 2014 15:15 - 16:30

O-161 Cervical conisation and risk of preterm delivery in assisted 
reproductive technology (ART) singleton and twin pregnancies - Danish 
national cohort study

A. Pinborg1, G.O. Lykkegaard2, A. Loft3, S.C. Rasmussen4, H.J. Ingerslev5

1Copenhagen University Hospital Hvidovre, Department of Obstetrics and 
Gynecology, Copenhagen, Denmark
2Skejby Hospital Aarhus University, Department of Obstetrics and 
 Gynecology, Aarhus, Denmark
3Rigshospitalet Copenhagen University Hospital, Fertility Clinic, 
 Copenhagen, Denmark
4Copenhagen University Hospital Hvidovre, Department of Clinical 
 Microbiology, Copenhagen, Denmark
5Skejby Hospital Aarhus University, Fertility Clinic, Aarhus, Denmark

Study question: Does cervical conisation add an additional risk of preterm 
birth in singleton and twin pregnancies conceived by ART?
Which embryo transfer strategy should be recommended to women with previ-
ous cervical conisation?
Summary answer: The prevalence of conisation is higher in ART vs. sponta-
neously conceived (SC) singleton pregnancies but similar in ART vs. SC twin 

Summary answer: It is clear that DNA fragmentation has its source within the 
seminiferous tubules, however, progression through the genital tract towards the 
ejaculate dynamically increases DFI. This finding may justify offering testicular 
biopsy to men with very high sperm DNA fragmentation in their ejaculate aim-
ing at better embryo development and implantation.
What is known already: During the later stages of spermiogenesis DNA 
breakages are physiologically induced to allow tight chromatin compaction and 
only those spermatozoa with intact chromatin reach the ejaculate. Throughout 
the male genital tract, oxygen-free radicals mostly from decaying spermatozoa 
and other cells are the main cause of DNA damage and responsible for the com-
promised ART outcome. Therefore, testing for sperm DNA integrity is gaining 
popularity to assess gamete competence.
Study design, size, duration: Men with extremely high DFI in their ejaculates 
(n = 20) were counseled to undergo surgical sampling. DFI analysis was car-
ried out on ejaculate, vasal fluid, epididymis, and testis. To determine whether a 
testicular biopsy would yield spermatozoa with healthier chromatin and superior 
embryo developmental competence, men underwent ICSI with these specimens.
Participants/materials, setting, methods: We identified infertile men (n = 20) 
with high DNA fragmentation in their ejaculates that agreed to undergo surgical 
sampling for this indication. Chromatin fragmentation index was assessed by 
SCSA and/or TUNEL on specimens isolated from all sites. ICSI outcomes with 
ejaculated and testicular spermatozoa were analyzed and compared.
Main results and the role of chance: In ejaculated spermatozoa the average 
DFI was 43.0 ± 16% (range 26–96) assessed in 25 occasions. In some of these 
men, aspiration of the vas deferens (n = 2) yielded a DFI of 16.5 ± 1% (range 
15.7–17.3) while spermatozoa from the epididymis (n = 8) had a DFI of 15.8 ± 5 
(range 11.7–25.9) and testicular spermatozoa (n = 15) 11.4 ± 7.9 (range 2–26.2). 
This topographic representation of the DFI in favor of testicular spermatozoa 
encouraged us to utilize these gametes to inseminate oocytes. These couples 
(n = 8) obtained 50% fertilization and an embryo cleavage of 100% that re-
sulted in a clinical pregnancy of 25.0%. This finding appears superior to their 
respective ICSI cycles carried out with ejaculated spermatozoa that resulted in 
fertilization of 55.9%, embryo cleavage of 63.6%, and pregnancy rate of 12.5%.
Limitations, reason for caution: Patients need to be informed of risks regard-
ing surgery, anesthesia, and the possibility that even with TESE a pregnancy 
may not occur. Thus, engaging counseling should be conducted since these men 
have spermatozoa in their ejaculate. These data are still preliminary and a clini-
cal concensus have not been reached.
Wider implications of the findings: The topographic assessment of sperm 
chromatin integrity throughout the male genital tract indicates a disruption 
of DNA packing during spermiogenesis that does not allow sperm chroma-
tin to withstand oxidative stressors, possibly compounded by a compromised 
total  antioxidant capacity in the seminal fluid of these men. When couples 
have recurrent pregnancy failures, related to high DNA fragmentation of their 
 ejaculated spermatozoa, they may benefit from undergoing testicular biopsy for 
diagnostic and therapeutic purposes.
Study funding/competing interest(s): Funding by University(ies), 
 Reproductive Medicine, Weill Cornell Medical College.
Trial registration number: N/A.

O-160 The quest for the less than ideal spermatozoon - does it generate 
good quality embryos

Q.V. Neri1, S. Cheung1, Z. Rosenwaks1, G.D. Palermo1

1Weill Cornell Medical College, Reproductive Medicine, NewYork, NY, U.S.A.

Study question: Pseudo-/azoospermic men requires extensive search for the 
spermatozoa to be injected. The increasing search time is inversely related to 
sperm availability, morphology, kinetic characteristics and genomic integrity. 
In this study, we assessed the clinical outcome of less than ideal spermatozoa 
identified after an exhaustive search in ejaculated and testicular specimens.
Summary answer: An exhaustive sperm quest in specimens from men with 
severely compromised spermatogenesis yielded morphologically and genomi-
cally impaired spermatozoa that retained the ability to activate oocytes and gen-
erate developing embryos and healthy offspring. This can only be explained by 
the ability of the oocyte to overcome eventual male genomic errors.
What is known already: Paternal factors ordain fertilization and trigger early 
embryo development, induce genomic activation, which ultimately yield a con-
ceptus. Cryptozoospermic and azoospermic men can often provide extremely 
scarce and dysmorphic spermatozoa plagued by poor motility. The genomic in-
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SC children. Studies on IUI vs. IVF are few and limited by small sample sizes. 
A negative effect of ovarian stimulation on birth weight, in medical assisted 
reproductive procedures other than IVF, has been described by Källén et al. in 
2002, but without specification of type of medication used.
Study design, size, duration: We conducted a controlled national cohort study 
from 2007 to 2012. Cases were 4208 singletons born after IUI with husband 
semen (IUI-H) and 1881 singletons born after IUI with donor semen (IUI-D). 
Controls were 4135 singletons born after IVF, 3635 singletons born after ICSI 
and 229,749 SC singletons.
Participants/materials, setting, methods: Data originated from the Danish 
IVF register, medical birth register and hospital discharge register. Stratified 
analysis was performed for IUI-singletons born after ovarian stimulation vs. 
natural-cycle. Multivariate logistic regression analysis adjusted results for 
 maternal age, parity, year of birth, child sex, BMI, smoking, elective caesarean 
section and induction of labour.
Main results and the role of chance: Among children born after IUI-H, risks 
of preterm birth (PTB), low birth weight (LBW) and small for gestational 
age (SGA) were increased vs. SC-singletons, adjusted odds ratios (aOR) 1.3 
[1.1–1.5], 1.4 [1.2–1.7] and 1.4 [1.2–1.6], respectively. Compared with IVF, 
risk of SGA were similar for IUI-H, but risks of PTB and LBW were decreased, 
aOR: 0.6 [0.5–0.8] and 0.8 [0.6–0.9]. Compared with ICSI, no differences were 
found. For children born after IUI-D, results were similar to the IUI-H group. In 
the stratified analyses, we found increased risk of SGA and LBW in IUI single-
tons born after ovarian stimulation with CC, compared with natural-cycle IUI, 
aOR: 1.7 [1.1–2.5] and 1.5 [1.1–2.1] respectively. Treatment with FSH alone vs. 
natural-cycle IUI did not seem to affect perinatal outcomes.
Limitations, reason for caution: Odds-ratios could not be adjusted for cause 
and duration of infertility; this is of concern since couples offered ovarian 
 stimulation may be more reproductively challenged compared with couples that 
receive IUI in natural cycles. However, children born after stimulation with 
FSH alone did not have adverse outcomes vs. natural-cycle IUI.
Wider implications of the findings: Adverse obstetric and perinatal outcome 
after IUI vs. SC children have previously been reported by Ombelet et al. 
(2006). Nakashima et al. (2013) compared children born after ovarian stimula-
tion/IVF with natural-cycle IVF, and found, similar to our results, increased risk 
of LBW after treatment with CC, but not after treatment with FSH alone. The 
increased risk of SGA after CC treatment may be related to the anti-estrogenic 
effect off CC, affecting implantation and early  placentation.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fertility 
Clinic, Copenhagen University Hospital, Rigshospitalet, Blegdamsvej 9, 2100 
Copenhagen.
Trial registration number: None.

O-163 Pregnancies issued from egg donation are associated to a higher 
risk of hypertensive pathologies then control ART pregnancies. Results of 
a large comparative cohort study

H. Letur-Köenirsch1, M. Peigné2, J. Ohl3, I. Cédrin4, E. Mathieu d’Argent5, 
F. Scheffler6, V. Gzregorczyk-Martin7, J. de Mouzon8

1Centre de Fertilité, Institut Mutualiste Montsouris, Paris, France
2Service de Médecine de la Reproduction, Hôpital Jeanne de Flandre – CHRU, 
Lille, France
3Service de Gynécologie Obstétrique, CMCO Hôpital CHU, Schiltigheim, France
4Service d’Endocrinologie et Médecine de la Reproduction, Hôpital Jean 
Verdier, Bondy, France
5Service de Gynécologie-Obstétrique, Hôpital Tenon, Paris, France
6BDR – Centre de Gynécologie Obstétrique, CHU d’Amiens, Amiens, France
7Service de Gynécologie-Obstétrique, CHI des 4 Villes – Site Sèvres, Sèvres, 
France
8INSERM Service de Gynécologie Obstétrique II et Médecine de la 
 Reproduction, CHU Cochin Port Royal APHP, Paris, France

Study question: The purpose of this study was to find out whether pregnancies 
issued from egg donation (ED) had a higher risk of pathologies and, in particu-
lar, of hypertensive disorders, than those issued from ART using the patients 
own oocytes, in term of hypertension alone, eclampsia and pre-eclampsia.
Summary answer: The percentage of hypertensive disorders was multiplied by 
3 in the ED group compared to the control group (17.7 vs. 5.3%, p < 0.001), and 
this was observed for pre-eclampsia (11.2 vs. 2.8%, p < 0.001) and eclampsia 
(1.8 vs. 0.0%, p < 0.05, Fisher test) more than for isolated hypertension (4.7 vs. 
2.5%, p = 0.19).

pregnancies. After adjustment for maternal age, parity and year of birth conisa-
tion adds an additional risk of PTB in ART singletons of 1.55 and in ART twin 
deliveries conisation doubles the risk of PTB.
What is known already: ART conception and cervical conisation both 
 increases the risk of preterm birth. One study has shown that conisation adds an 
additional risk to the risk of preterm birth in ART pregnancies. This additional 
risk, however, was mostly related to higher maternal age and more nullipara 
among women pregnant after ART.
Study design, size, duration: Danish national cohort study from 1995 to 2009 
including ART singleton (n = 16,923) and twin (n = 4829) deliveries identified 
through the Danish IVF and Medical Birth register (MBR). A random  sample 
of spontaneously conceived (SC) singletons, two-fold the size of the ART 
 singleton group matched by date and year of birth (n = 33,835) and all SC twin 
deliveries born 1997–2009 were extracted via the MBR (n = 15,112).
Participants/materials, setting, methods: Information on all women who had 
a cervical conisation prior to delivery was retrieved from the Danish Registry 
of Pathology (DRP). Risk of preterm birth was assessed in multiple logistic 
regression analyses with adjustment for maternal age, parity and year of birth. 
Risks were presented as adjusted odds ratio (aOR).
Main results and the role of chance: The prevalence of conisation was higher 
in women with ART singleton deliveries 3.4% compared to the SC singleton 
group (2.4%) (p < 0.001). In ART and SC twin deliveries the prevalence of 
mothers with cervical conisation did not differ.

In ART singleton deliveries the prevalence of PTB was 13.1% if conisation was 
performed prior to delivery vs. 8.2% in women without conisation and the adjusted 
risk of PTB in ART mothers with conisation was aOR 1.55 (95% CI: 1.21–2.06). 
In ART twin deliveries the prevalence of PTB was 58.0 vs. 41.3% in women with 
and without conisation and the adjusted risk was aOR 1.93 (95% CI: 1.35–2.76).

The risk of PTB in ART vs. SC singletons with previous conisation was 
aOR 1.58 (1.05–2.36) and in ART vs. SC twins with previous conisation the 
aOR of preterm birth was aOR 1.34 (95% CI: 0.88–2.02). These added risks of 
ART were similar to those observed in women without conisation.
Limitations, reason for caution: We were not able to adjust for the depth of the 
cervical cones, which has recently been shown to the associated with the risk 
of preterm birth. Only pregnancies with gestational age 22 + 0 at delivery were 
included as deliveries with lower gestational age are defined as miscarriages 
and not included in MBR.
Wider implications of the findings: With nearly 60% of the ART twins being 
born preterm in case of conisation and with a doubled risk of PTB (in case 
of conisation), single embryo transfer should be performed in all women with 
conisation prior to ART independent of age and number of ART cycles per-
formed. With more than ten percent being born preterm and with an added risk 
of 1.55 of PTB in ART singletons with previous conisation, the antenatal care 
should be intensified in ART singleton pregnancies with previous conisation.
Study funding/competing interest(s): Funding by hospital/clinic(s), The study 
was funded by the fertility clinics at Skejby Hospital, Aarhus University and 
Rigshospitalet, Copenhagen University.
Trial registration number: N/A.

O-162 Predictive factors of poor perinatal outcomes in 6338 singletons 
born after intrauterine insemination in Denmark 2007 to 2012 - the 
influence of ovarian stimulation

S.S. Malchau1, A. Loft1, A.A. Henningsen1, A.N. Andersen1, A. Pinborg2

1Copenhagen University Hospital Rigshospitalet, Fertility Clinic Section 4071, 
Copenhagen, Denmark
2Copenhagen University Hospital Hvidovre Hospital, Department of 
 Obstetrics and Gynecology, Hvidovre, Denmark

Study question: We aimed to evaluate obstetric and perinatal outcomes in 
 singletons born after intrauterine insemination (IUI) compared with children 
born after IVF, ICSI and spontaneous conception (SC). Furthermore we wished 
to assess predictors of poor perinatal outcome in singletons born after IUI, 
 exploring the effect of ovarian stimulation.
Summary answer: Children born after IUI have increased perinatal risks 
compared with SC-children. Outcomes are favourable compared with IVF, but 
similar to ICSI. Stimulation with clomiphene citrate (CC) is associated with in-
creased risk of small for gestational age compared to natural-cycle IUI. Stimu-
lation with follicle-stimulating hormone (FSH) did not increase perinatal risks.
What is known already: A limited number of previous studies have investi-
gated children born after IUI, finding poorer perinatal outcomes compared to 
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Participants/materials, setting, methods: We used the software package 
 RevMan 5.2.7, provided by the Cochrane Collaboration, for statistical analysis. 
The risk ratio (RR) with a 95% confidence interval (CI) was calculated using 
the Mantel-Haenszel method for binary data variables. We displayed the results 
from the meta-analysis as forest plots.
Main results and the role of chance: Eight RCTs evaluating 1715 women 
 allocated to experimental group (851 women) or control group (864 women) 
for reporting the effect of cervical mucus removal prior to embryo transfer were 
included in the systematic review.

The clinical pregnancy rate was similar (RR, 1.25; 95% CI, 0.96–1.63; 
z = 1.63; p = 0.10) in the experimental group compared to the control group. 
The implantation rate was similar in the experimental group (RR, 1.44; 95% CI, 
0.93–2.21; z = 1.64; p = 0.10) compared to the control group. The live birth rate 
was similar in the experimental group compared to the control group (RR, 1.59; 
95% CI, 0.99–2.55; z = 1.92; p = 0.05).
Limitations, reason for caution: The trials with relatively small number of 
women included in this review may not have been sufficient to recognise small 
differences between groups. The quality of the included trials was moderate to 
poor because of limitations in the allocation concealment, blinding and possible 
incomplete reporting.
Wider implications of the findings: Due to problems of clinical diversity, sta-
tistical heterogeneity, and risk of bias, additional pragmatic multicenter RCTs 
are needed to evaluate the possible small benefit of cervical mucus removal 
prior to embryo transfer.
Study funding/competing interest(s): Funding by hospital/clinic(s), We 
 received no funding for this study.
Trial registration number: N/A.

O-165 Risk of cancer in children born after maternal use of fertility 
drugs: results from a nationwide Danish population-based cohort study

M. Hargreave1, A. Jensen1, T.S.S. Nielsen1, E.P. Colov1, K.K. Andersen2, 
A. Pinborg3, S.K. Kjaer1

1Danish Cancer Society Research Center, Virus Lifestyle and Genes, 
 Copenhagen, Denmark
2Danish Cancer Society Research Center, Statistics Bioinformatics and 
 Registry, Copenhagen, Denmark
3Copenhagen University Hospital Hvidovre, Department of Obstetrics and 
Gynecology, Copenhagen, Denmark

Study question: To examine the effect of maternal use of fertility drugs on the 
risk of cancer in children, while taking into account the effect of the underlying 
infertility.
Summary answer: We found no associations between maternal use of fertility 
drugs and risk of overall cancer in childhood and young adulthood. However, 
maternal use of progesterone increased the risk of acute lymphocytic leukemia 
and sympathetic nervous system tumors in childhood markedly.
What is known already: A number of studies have examined short-term health 
consequences, and found that children born after fertility treatment are at an 
increased risk of adverse perinatal factors. In contrast, few large-scale epide-
miological studies have assessed potential long-term health consequences, such 
as cancer, and the results are inconsistent. Furthermore, even if negative health 
effects of fertility treatment are found they could be related to the underlying 
infertility rather than the treatment itself.
Study design, size, duration: A nationwide population-based cohort of 
123,322 children born in Denmark between 1964 and 2006, to 68,255 women 
evaluated for infertility, was established. Of these, 90,888 were born after 
 maternal  infertility evaluation and were followed for first cancer occurrence 
until date of emigration, date of death, or December 2006.
Participants/materials, setting, methods: We used case-cohort techniques 
to calculate hazard ratios (HRs) of cancer in childhood (0–19 years) and in 
 adulthood (>20 years), associated with maternal use of six groups of  fertility 
drugs [clomiphene, gonadotropins (i.e., human menopausal gonadotropins and 
follicle-stimulating hormone), gonadotropin releasing hormone analogues, 
human chorionic gonadotropins, progesterone and other fertility drugs].
Main results and the role of chance: We found no statistical significant 
 associations between maternal use of fertility drugs and risk of overall cancer in 
 childhood and young adulthood. However, concerning specific cancers in child-
hood our results showed that maternal use of progesterone prior birth  increased 
the risk of acute lymphocytic leukemia [ever use (HR, 4.95; 95% CI, 1.69–14.54)  
and >3 cycles of use (HR, 9.96; 95% CI, 2.63–7.77)] and  sympathetic nervous 

What is known already: Several papers have shown results in favour of an 
 increased risk of pregnancy induced hypertension (PIH). However, most 
of them rely on small samples, without an adequate control group or do not 
 analyse the role of some important confounders (women’s age, multiple preg-
nancies, previous fertility). This has a growing importance since the number of 
egg donation is increasing, reaching more than 22,000 cycles (6600 deliveries) 
in the last EIM-ESHRE report (year 2010).
Study design, size, duration: This anonymous multicentre (7 centres) 
 comparative cohort study included all singleton ED pregnancies diagnosed at 
7–8 weeks, January 2005–December 2011. For each, two controls were  selected 
among ART pregnancies. In total, 580 pregnancies were included (217 ED, 
363 controls). This allowed to detect a doubling PIH incidence.
Participants/materials, setting, methods: Controls were matched on  pregnancy 
date, parity, and women’s age. Each centre coordinator collected information on 
infertility, pregnancy pathologies and outcome, and on neonate data. Compari-
son were made with chi-square and variance analysis, and a  multivariate logistic 
model was conducted to take into account the main  confounders (age, parity, ….)
Main results and the role of chance: ED indication was premature ovarian 
deficiency, failed ART or both in 68.1, 17.1 and 14.8%. There was no difference 
in women’s age (34.5 ± 8.6 vs. 34.5 ± 4.5, p = 0.95), BMI, previous pregnancies 
and deliveries. Transfer was more frequently the first in ED (69.2 vs. 50.1%, 
p < 0.001); 3 embryos transfers were less frequent (p < 0.01). The percentages of 
frozen embryos transfers (FET) were similar, as was pregnancy outcome (78.6 
vs. 78.7% deliveries). PIH was increased in ED, in total and for preeclampsia 
(see above). In the logistic model, PIH risk increased with ED (OR = 3.84, 95% 
CI = 1.89–7.77), and women’s age OR = 1.08; 1.00–1.16). There was no signifi-
cant effect of previous pregnancies (neither from current nor other partner), cycle 
rank, FET. For preeclampsia, the risk was still higher (OR = 4.60; 1.81–11.67).
Limitations, reason for caution: This study had power to detect a doubling 
in PIH incidence, which was demonstrated, and confirmed by multivariate 
 analysis. However, no conclusion can be drawn for eclampsia itself (only 2 
cases). The donor effect could not be analysed. However, in France, donors are 
anonymous and aged <37 years.
Wider implications of the findings: This study confirms several findings in the 
literature, on a large sample, with a matched control ICSI group. Egg donation 
itself is a risk factor for PIH and pre-eclampsia. The origin of this phenom-
enon remains uncertain, even if immunological hypothesis has currently most 
favours. The foetus, fully allogenic to its mother may be less tolerated. This 
higher risk must be acknowledged by clinicians, to inform the couples and to 
provide a careful pregnancy monitoring.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by national/international organization(s), Institut Mutualiste Montsouris, Paris; 
CHRU Lille; CMCO, Strasbourg; Hôpital Jean Verdier, Bondy; Hôpital Tenon, 
Paris; CHU Amiens; CHI 4 villes, Sèvres; INSERM, Paris.
Trial registration number: N/A.

O-164 Cervical mucus removal prior to embryo transfer in women 
undergoing IVF/ICSI: a systematic review and meta-analysis of 
randomised controlled trials

L. Craciunas1, N. Tsampras1, C. Fitzgerald1

1Central Manchester University Hospitals Foundation Trust, St. Mary’s 
 Hospital Department of Reproductive Medicine, Manchester, United Kingdom

Study question: Is cervical mucus removal prior to embryo transfer efficient 
in terms of increasing pregnancy, implantation and live birth rates for women 
undergoing IVF/ICSI?
Summary answer: A meta-analysis from the eight available moderate to low 
quality trials provides very little evidence of an overall benefit of cervical 
mucus removal prior to embryo transfer for women undergoing IVF/ICSI.
What is known already: Cervical mucus has been suggested to interfere with 
adequate embryo transfer in different ways: blocking the passage of embryos 
through the tip of the catheter, dragging the embryos back from the releasing 
site, contaminating the intra-uterine environment with micro-organisms. It has 
been recommended that cervical mucus should be removed prior to embryo 
transfer in order to increase the rates of pregnancy and live births.
Study design, size, duration: Two of the present authors independently 
 performed a literature search based on the PICO Method using the standard 
medical databases in order to find all the randomised controlled trials reporting 
on the use of cervical mucus removal prior to embrio transfer in women under-
going IVF/ICSI published prior to October 2013.
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O-167 Standardisation of uterine natural killer (uNK) cell 
measurements in endometrium of women with recurrent miscarriage

G.E. Lash1, S.M. Laird2, T.C. Li2, B.A. Innes1, N. Mariee2, N. Patel3, 
S.M. Quenby3, J.N. Bulmer1

1Newcastle University, Institute of Cellular Medicine, Newcastle Upon Tyne, 
United Kingdom
2Sheffield Hallam University, Biomedical Research Centre, Sheffield,  
United Kingdom
3University of Warwick, Biomedical Research Unit in Reproductive Health, 
Coventry, United Kingdom

Study question: Can assessment of density of uterine natural killer (uNK) cells 
be standardised across different research laboratories?
Summary answer: Analysis of the same fifteen sections in three different 
 centres showed variation which could be attributed to tissue processing, image 
capture, where in the tissue sample assessment images were taken and what was 
counted as an immunopositive cell. A standardised protocol has been agreed 
and is currently being tested.
What is known already: Several studies have demonstrated that uNK cells 
are increased in mid-luteal phase endometrium in a subset of women with 
 recurrent miscarriage (RM) and recurrent implantation failure (RIF). However, 
what is classified as “high” density varies between research groups. In addition, 
whether this increase in uNK cell numbers contributes to the aetiology of the 
 condition or is a marker of widespread endometrial dysfunction is unclear.
Study design, size, duration: Three centres participated in the study. Each 
centre exchanged 5 × 3 μm formalin fixed paraffin embedded sections of 
 endometrium from women with recurrent miscarriage or after hysterectomy for 
non-malignant conditions from 5 different cases.
Participants/materials, setting, methods: Sections were immunostained for 
CD56 in routine pathology or research laboratories. Images were taken of 10, 
40× random fields of view that contained the luminal epithelium, total stromal 
and immunopositive uNK cells were counted manually in Image J and results 
expressed as % positive uNK cells/stromal cells.
Main results and the role of chance: Each sample was immunostained 5 times 
across 3 different centres with different methods (Newcastle - 2×  research 
 laboratory and 1× pathology laboratory; Sheffield – research laboratory; 
 Warwick – pathology laboratory). The level of variation in % immunoposi-
tive uNK cells differed for each of the 15 different samples assessed in the 5 
 different settings (variance: mean ± SEM 17.4 ± 5.9, range 0.16–71.3; coeffi-
cient of  variation: mean ± SEM 0.4 ± 0.05, range 0.18–0.88; range: mean ± SEM 
7.7 ± 1.7, range 1.0–19.5). The variation could be attributed to length of tissue 
fixation, potential accumulation of dust in water baths and processing stations, 
selection of areas for assessment, quality of image analysis, definition of immu-
nopositive cells, and inclusion or exclusion of notable blood vessels.
Limitations, reason for caution: This study confirms the variation in uNK 
cell measurement in different centres even on the same cases. A standardised 
protocol has been agreed and is currently being tested to assess its ability to 
reduce the variation.
Wider implications of the findings: From time to time women with RM or RIF 
request uNK cell density testing. It is not clear whether the association between 
“high” uNK cell density and these conditions is causal, nor whether “high” uNK 
cell density predicts poor outcomes or need for treatment. However, standardisa-
tion of testing is urgently needed to foster collaboration and progress in this field.
Study funding/competing interest(s): Funding by University(ies), Newcastle 
University; Sheffield Hallam University; University of Warwick.
Trial registration number: Not applicable.

O-168 Relation between cytokine gene polymorphisms and 
concentration of autoantibodies and CD markers in Iranian recurrent 
miscarriage patients

S. Zarei1, M. Bahadori1, S. Talebi2, K. Saliminejad2, R. Zargham2,  
M. Jeddi-Tehrani1, F. Idali3

1Avicenna Research Institute ACECR, Monoclonal Antibody Research Center, 
Tehran, Iran
2Avicenna Research Institute ACECR, Reproductive Biotechnology Research 
Center, Tehran, Iran
3Avicenna Research Institute ACECR, Reproductive Immunology Research 
Center, Tehran, Iran

system tumors [ever use (HR, 5.79; 95% CI, 1.23–27.24) and >3 cycles of use 
(HR, 8.51; 95% CI, 1.72–42.19)] markedly.
Limitations, reason for caution: Although we tried to minimize the effects of 
the underlying infertility, the severity of infertility can have affected our risk 
estimates as women with more severe fertility problems may receive more treat-
ment. Furthermore, as we conducted multiple statistical tests some results may 
have been due to chance findings.
Wider implications of the findings: Additional large epidemiological stud-
ies are pressingly needed to confirm our finding. Although potential adverse 
effects of fertility treatment must be put into perspective and balanced against 
the benefits of childbirth, it may be considered if specialists should consider the 
increased risk when performing fertility treatment and if couples seeking fertil-
ity treatment should be informed.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by a grant from Børnecancerfonden 
(Childhood Cancer Foundation). The funding organization had no role in the 
design and conduct of the study; the collection, management, analyses, and 
interpretation of the data; or the preparation or approval of the manuscript.
Trial registration number: Not applicable.
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O-166 Inflammatory cytokines in the placenta and maternal circulation 
of chromosomally abnormal first trimester miscarriages

J. Calleja-Agius1, E. Januiaux2, S. Muttukrishna2

1Faculty of Medicine and Surgery University of Malta Tal-Qroqq Msida 2090 
Malta, Department of Anatomy, Tarxien, Malta
2UCL EGA Institute for Women’s Health University College London 86-96 
Chenies Mews London, Obstetrics and Gynaecology, London, United Kingdom

Study question: The impact of abnormal placental karyotype on the inflamma-
tory response within the villous tissue and peripheral circulation of women with 
miscarriage was evaluated.
Summary answer: In miscarriage with abnormal karyotype, there is an exac-
erbated placental inflammatory response, in contrast to miscarriage of normal 
karyotype where maternal systemic response is increased.
What is known already: Cytokines at the feto-maternal interface plays an im-
portant role in determining the outcome of a particular pregnancy.
Study design, size, duration: Consent was obtained prospectively from 106 women 
presenting with a missed miscarriage, undergoing ERPC at UCLH over a period of 
10 months. Karyotyping of the miscarried chorionic villous samples resulted in 29 
cases with normal male karyotype and 25 with abnormal male karyotype.
Participants/materials, setting, methods: Villous and venous blood samples 
were obtained from women with missed miscarriage. T Concentration of  tumour 
necrosis factor alpha (TNFα), TNF-R1 and TNF-R2, and interleukin (IL)-10 
were measured using flowcytometric bead array in fresh villous homogenate, 
cultured villous extracts, culture medium, maternal whole blood, and plasma.
Main results and the role of chance: Plasma TNFα/IL-10 ratios were  significantly 
(p < 0.05) lower in miscarriages with abnormal karyotype. In the  abnormal karyo-
type group, there were significantly higher levels of TNFα (p < 0.01), IL-10 
(p < 0.01), TNF-R1 (p < 0.001), and TNF-R2 (p < 0.001) in the villous extracts 
and culture-conditioned medium compared to normal karyotype group.
Limitations, reason for caution: Only miscarried pregnancies with a male 
karyotype fetus were included, to avoid the risk of maternal contamination 
 during interpretation of the results.
Wider implications of the findings: This study gives a better insight into the 
mechanisms involved during miscarriage, and may pave the way for predicting 
the risk of miscarriage and other placental-related adverse pregnancy outcomes, 
such as pre-eclampsia, intra-uterine growth restriction and preterm delivery.
Study funding/competing interest(s): Funding by hospital/clinic(s), UCLH 
charities for early pregnancy research.
Trial registration number: Not applicable.
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 killer and dendritic cells are involved in the pathophysiology of recurrent mis-
carriage. However, studies are limited by small study size.
Study design, size, duration: Within this retrospective case control study a total 
of 220 RM patients underwent a standardized diagnostic procedure including 
haemostatic, anatomic, genetic and immunologic risk factors between November 
2011 and November 2013. Finally 97 idiopathic RM patients with 3 and more 
miscarriage were analyzed and compared to 31 healthy women aged 20–40 years.
Participants/materials, setting, methods: Blood levels of lymphocyte subpop-
ulations, cytokines and neopterin were determined using four-color  fluorescence 
flow cytometry, ELISA, and Luminex technique. In-vitro  proliferation was 
studied using a lymphocyte transformation test with different mitogens and 
pooled allogeneic stimulator cells.
Main results and the role of chance: RM patients had significantly higher propor-
tions of activated CD3+DR+ (p = 0.007) and CD4+DR+ (p = 0.006) lymphocytes 
in the blood and a lower in-vitro stimulation of lymphocytes with phytohaemag-
glutinin (PHA, p = 0.007) than healthy controls. Patients with higher proportions 
of CD3+DR+ blood lymphocytes showed higher absolute counts of CD3+DR+ 
T-cells (p < 0.001), higher relative and absolute numbers of CD4+DR+ and 
CD8+DR+ T-lymphocytes (all p < 0.001), higher proportions of CD8+ T-lym-
phocytes (p = 0.005), lower relative and absolute numbers of CD16+CD56+ NK 
cells (p = 0.026, p = 0.002), lower absolute numbers of CD45+ total lymphocytes 
(p = 0.009), CD19+ B-cells (p = 0.014), and CD4+CD25+ T-cells (p = 0.004) and 
lower in-vitro lymphocyte proliferation with pokeweed mitogen (PWM, p < 0.001), 
PHA (p = 0.012), concanavalin A (ConA, p = 0.021), anti-CD3 monoclonal anti-
body (anti-CD3 mab, p = 0.002) and pooled allogeneic stimulator cells (p = 0.005).
Limitations, reason for caution: Although a large study population was in-
cluded immunological testing was performed only once during the menstrual 
cycle and therefore cycle-specific differences can not be excluded.
Wider implications of the findings: By identifying immunologic disorders 
in patients with recurrent miscarriage targeted therapies might be developed.
Study funding/competing interest(s): Funding by University(ies), Ruprecht-
Karls University.
Trial registration number: A trial registration number was not required due to 
the retrospective study design.

O-170 An early pregnancy assessment unit improves quality  
of care and reduces health care costs

M. van den Berg1, M. Goddijn1, W.M. Ankum2, E.E. van Woerden3,  
F. van der Veen1, M. van Wely1, P.J. Hajenius2

1Academic Medical Centre, Centre for Reproductive Medicine, Amsterdam, 
The Netherlands
2Academic Medical Centre, Obstetrics and Gynaecology, Amsterdam,  
The Netherlands
3Zuidoost Kliniek, Out-Patient Clinic for Gynaecological Care, Amsterdam, 
The Netherlands

Study question: What is the impact of an early pregnancy assessment unit 
(EPAU) on clinical care in women with early pregnancy complications?
Summary answer: In a University Hospital setting, the establishment of an 
EPAU improved the quality of care for women with early pregnancy compli-
cations and health care costs were halved for the diagnosis and treatment in 
women with miscarriage and a history of recurrent miscarriage.
What is known already: An EPAU helps streamlining the service for women 
with suspected miscarriage or ectopic pregnancy, and for women with history of 
recurrent miscarriage. Whether EPAUs improve early pregnancy care and save 
costs is largely unknown as stated in the recently published NICE guideline.
Study design, size, duration: Quality of early pregnancy care was measured 
after the establishment of an EPAU in June 2008. Measurable derivatives of 
quality of care were percentage of inpatient admissions, surgical management 
for miscarriage, number of repeat consultations, karyotypes for recurrent mis-
carriage, and associated costs.
Participants/materials, setting, methods: The care for women with early preg-
nancy complications was registered during a three-month-period in 2006  (baseline), 
2009 and 2012. Mean total costs per woman were calculated on derivatives men-
tioned per time period. Actual cost differences with 95% CI were calculated. In 
addition, a scenario analyses were done using non-parametric bootstrapping.
Main results and the role of chance: In 2006, 14% of women with a miscar-
riage were admitted, whereas in 2009 and 2012 none. The surgical manage-
ment rate for miscarriage decreased from 79% (2006) to 6% (2009) and 5% 

Study question: Which cytokine gene polymorphisms (IL-6, IL-1 β, IL-10, 
IL-13 and IL-17) are related with autoantibodies (anti-nuclear Ab, anti-ds 
DNA, anti-cardiolopin Ab, anti-thyroid peroxidose, anti-thyroglobulin) and 
CD  markers (CD3, CD4, CD8, CD4/8 CD5, CD19, CD5/19, CD16, CD56, 
CD16/56 ) to increase the risk of recurrent miscarriage (RM)?
Summary answer: It seems 2 polymorphisms of IL-10 (−819 and −592) are relat-
ed with CD5, CD5/19, CD56 and CD16/56 that maybe increased the risk of RM.
What is known already: This is the first study that evaluated the relation of 
10 polymorphisms of 6 cytokine genes with concentration of autoantibodies 
and CD markers in recurrent miscarriage.
Study design, size, duration: In this case – control study, 104 women with history 
of at least three miscarriages were recruited between April 2010 and March 2011 
as the case group. Seventy healthy women with a history of two successful deliver-
ies, without any pregnancy complications, were also selected as the control group.
Participants/materials, setting, methods: IL-1β (−31, −511 and +3954), IL-
1RN (+9589 and +11100), IL-6 (−174), IL-10 (−819, −591 and −1082), IL-13 
(+2044) and IL-17 (−197) polymorphisms were compared in patients and 
healthy controls using a PCR-RFLP. The data about autoantibody concentra-
tions and CD markers were collected from patient records.
Main results and the role of chance: The data showed significant differences 
in IL-10 promoter gene polymorphism (−592 and −819) frequencies between 
RM patients and healthy controls (p < 0.01). However no significant differences 
in the frequencies of interleukin IL-1β, IL-1RN, IL-6, IL-10 (-1082), IL-13 and 
IL-17 polymorphisms were detected between RM patients and healthy  controls. 
Significant differences in the frequencies of CD5 (p < 0.001, p = 0.035), 
CD5/19 (p < 0.001), CD56 (p = 0.002, p = 0.016) and CD16/56 (p = 0.002, 
p = 0.001) positive cells were found between RM patients carrying different 
genotypes of IL-10 −819 (normal, heterozygous and homozygous) and IL-10 
−592, respectively, but not other cytokine gene polymorphisms.
Limitations, reason for caution: Because the sample size was relatively small in the 
study, we could not confirm polymorphisms of IL-10 (−819 and −592) as a predic-
tive marker for RM. Therefore a larger study is needed to warrant this information.
Wider implications of the findings: Among the studied cytokine polymor-
phisms, that are related to Th1, Th2 and Treg activities, two polymorphisms of 
IL-10 (−819 and −591) were significantly different between RM patients and 
the control group. Furthermore, the frequencies of CD5, CD5/19, CD56 and 
CD16/56 positive cells in homozygous genotype of IL-10 (−819 and −591) 
were significantly higher than those in heterozygous and normal genotypes 
of IL-10. In addition, no significant relation between autoantibody concentra-
tions and frequency of other CD markers were found with IL-1β, IL-1RN, IL-6, 
IL-10 (−1082), IL-13 and IL-17 cytokine polymorphisms. It may be suggested 
that the two polymorphism of IL-10 might play a role in increasing the auto-
reactive B cell (CD5 and CD 5/19) or NK cell (CD56, CD16/59) frequencies 
that can influence on pregnancy outcome. To verify these findings we suggest 
evaluation of cytokine levels in RM patients and healthy controls.
Study funding/competing interest(s): Funding by University(ies), This work 
was supported by a grant from Avicenna Research Institute.
Trial registration number: No trial registration number.

O-169 Unusual inverse relationship of DR and IL-2R expression on 
blood T-lymphocytes and decreased in-vitro responsiveness of T-cells  
in recurrent miscarriage

B. Toth1, R. Kuon2, T. Strowitzki1, J. Schaumann2, V. Daniel3

1University Hospital, Department of Gynecological Endocrinology and 
 Fertility Disorders, Heidelberg, Germany
2University Hospital, Department of Obstetrics and Gynecology, Heidelberg, 
Germany
3University Hospital, Transplantation-Immunology Institute of Immunology, 
Heidelberg, Germany

Study question: Is it possible to identify deregulated immunological parameters 
in patients with recurrent miscarriage (RM) that might serve as targets for therapy?
Summary answer: The inverse relationship of increased DR but decreased IL-2 
receptor (CD25) expression on blood CD4+ T-cells, the increased IL-10 plasma 
levels and the decreased in-vitro response of T-lymphocytes characterize an im-
munological abnormality that might contribute to the pathogenesis of RM.
What is known already: Immunological aspects are becoming increasingly 
important in the context of diagnosis and treatment of patients with recurrent 
miscarriage. Some studies showed that regulatory T-cells as well as natural 
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Main results and the role of chance: Our data revealed the list of 12 im-
printed genes, out of which 7 (ABP1, BCLAF1, IFI30, LGALS8, LGALS14, 
PAPPA2, and SPTLC3) were newly detected as imprinted and 5 (AIM1, PEG10, 
RHOBTB3, ZFAT, and ZFAT-AS1) were confirmed to be imprinted. Five genes 
showed preferential maternal expression and seven genes were expressed 
 paternally, demonstrating similar proportion of maternally and paternally 
 expressed genes. The main function of the proteins encoded by these genes is 
associated with tissue development, metabolic regulation or control of immune 
mechanisms in promoting fetal immune tolerance and providing protection 
against infections to safeguard the fetal and maternal wellbeing.
Limitations, reason for caution: The discovery of the novel imprinted genes 
was limited by the restricted list of the genes included into the SNP-microar-
rays. Thus in future studies, whole exome sequencing should be used instead to 
obtain the entire list of imprinted genes.
Wider implications of the findings: Imprinted genes are highly expressed 
in the placenta and contribute to the fetal and maternal wellbeing. Therefore 
it is important to identify all of the genes regulated by genomic imprinting 
during embryonal and fetal development in order to understand the risks the 
baby might meet during pregnancy and how these developmental stages might  
impact a person’s health later in life. Our study extended substantially the list of 
genes being imprinted in placental tissue.
Study funding/competing interest(s): Funding by University(ies), This study 
was supported by grants from Centre of Excellence in Genomics (grant EXCE-
GEN), Estonian Ministry of Education and Research (grants SF0180044s09, 
SF0180008s12 and SF0180035s08), Enterprise Estonia (grant EU30020), EU-FP7 
Eurostars program (grant EU41564), EU-FP7 IAPP project (grant EU324509), Es-
tonian Centre of Excellence in Computer Science (grant EXCS) and by the Tiger 
University Program of the Information Technology Foundation for Education.
Trial registration number: None.

O-172 Global transcriptome analysis of oocytes and granulosa cells 
from all stages of human folliculogenesis via next generation sequencing

E.H. Ernst1, P. Villesen2, M.L. Grøndahl3, A. Heuck1, C.Y. Andersen4,  
K. Lykke-Hartmann1

1Biomedicine, Pharmacology Aarhus University, Aarhus, Denmark
2Science, Bioinformatics Research Center (BiRC), Aarhus, Denmark
3Fertility Clinic Herlev Hospital, University Hospital of Copenhagen, 
 Copenhagen, Denmark
4Laboratory of Reproductive Biology The Julian Marie Centre for Women 
Children and Reproduction, University hospital of Copenhagen, Copenhagen, 
Denmark

Study question: From the primordial- to the pre-ovulatory follicle; which 
genes are activated and transcribed in the oocytes, and granulosa cells, respec-
tively, throughout human folliculogenesis?
Summary answer: The expression profile throughout the different stages of human 
folliculogenesis is dynamic and cell specific. As an example, several genes encod-
ing isoforms of the phosphatidylinositol 3-kinase (PI3K) signalling pathway show 
significant variance in expression levels when comparing different follicle stages.
What is known already: From previously conducted transcriptome studies, 
we know the transcriptional activity of the oocyte differs when comparing pri-
mordial oocytes with the later antral stages of folliculogenesis. Follicle loss, 
maintenance and growth are strictly controlled processes governed by complex 
molecular interactions including the phosphatidylinositol 3-kinase and protein 
kinase (Akt) signalling pathway, where PI3K promotes Akt phosphorylation 
causing follicle survival and activation of growth. These actions are suppressed 
by actions of phosphatase and tensin homolog (PTEN).
Study design, size, duration: The mRNA of oocytes, and granulosa cells, re-
spectively, were extracted from all stages of human folliculogenesis via Laser 
Capture Microdissection (LCM), and subsequently sequenced using Next Gen-
eration Sequencing (NGS). Expression patterns were compared the various 
stages between to map transcriptional dynamics.
Participants/materials, setting, methods: Ovarian tissue was procured from 
the Danish Ovarian Cryopreservation Programme with permission from the 
three donating women. Oocytes and granulosa cells were identified based on 
morphology, and isolated using LCM. mRNA was extracted, purified, and sub-
mitted to NGS. Expression levels of selected genes were verified using qPCR 
and immunohistochemistry.

(2012). Repeat consultations by phone for women with recurrent miscarriage 
decreased from two in 2006 to less than one (2009 and 2012). Karyotyping in 
these women decreased from 100% in 2006 to 17% in 2009 and 33% in 2012. 
The mean total costs per woman treated in 2006 were €535 (95% CI 412–655), 
€302 (95% CI 226–377) (2009) and €454 (95% CI 370–537) (2012). If in 
women (2009, 2012) diagnosis and treatment would have been done based on 
the standards in 2006 (baseline), then calculated costs are doubled.
Limitations, reason for caution: A disadvantage of this study is the relatively 
low number of women and partially retrospective data collection.
Wider implications of the findings: An EPAU has a positive impact on the qual-
ity of care provided to women with early pregnancy complications. It reduces 
health care costs by 50%. This study may motivate other clinicians in OB/GYN 
to initiate the establishment of an EPAU in their hospital.
Study funding/competing interest(s): Funding by national/international 
organization(s), Funding by commercial/corporate company(ies). This study 
was supported by a grant of the Netherlands Organisation for Health Research 
and Development (ZonMw Clinical fellow grant 907-00-154 and a fund of the 
AGIS Health Insurance Company.
Trial registration number: Not applicable.
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O-171 Imprinting landscape of human placenta as discovered by whole 
transcriptome RNA-sequencing and exome variant data analysis

T. Viltrop1, T. Metsalu2, A. Tiirats3, B. Rajashekar2, E. Reimann4, S. Kõks5,  
K. Rull6, L. Milani7, J. Vilo2, R. Mägi7, A. Metspalu7, M. Peters1,  
K. Haller-Kikkatalo1, A. Salumets1

1Competence Centre of Reproductive Medicine and Biology, Tartu, Estonia
2University of Tartu, Institute of Computer Science, Tartu, Estonia
3Tartu University Hospital, Children’s Clinic, Tartu, Estonia
4University of Tartu, Core Facility of Clinical Genomics, Tartu, Estonia
5University of Tartu Institute of Biomedicine and Translational Medicine, 
Department of Pathophysiology, Tartu, Estonia
6Tartu University Hospital, Women’s Clinic, Tartu, Estonia
7University of Tartu, Estonian Genome Center, Tartu, Estonia

Study question: The purpose of our study was to get more information about 
the imprinted genes in human placenta by applying whole transcriptome  
RNA-sequencing and exome variant data analysis.
Summary answer: We combined whole transcriptome sequencing (WT  
RNA-seq) and exome SNP microarray genotyping to map allelic imbalances 
characteristic to imprinting and to detect the parental specificity for the ex-
pressed alleles. We generated a list of 7 novel imprinted genes and confirmed 
imprinting of 5 genes in healthy full term placenta.
What is known already: The prenatal and postnatal health is determined by 
genetic factors with epigenetic regulation. Genomic imprinting is an epigenetic 
phenomenon common to placenta and refers to monoallelic expression of a 
gene in parental-specific manner. So far the conclusive list of placental im-
printed genes is missing. Although being very promising, the use of RNA-seq to 
characterize imprinting has been limited by the inability to determine the allelic 
origin of expressed genes from the transcriptome-wide data.
Study design, size, duration: WT RNA-seq was employed to gather informa-
tion for the placental transcriptome, while exome SNP microarray genotyping 
provided the tool to estimate the allelic abundance of parental transcripts. Ten 
family trios (mother, father and newborn) with healthy spontaneous single term 
pregnancy were recruited.
Participants/materials, setting, methods: Parental peripheral and umbilical 
cord blood, and placental tissue samples were collected to extract DNA and 
RNA, respectively. The combination of RNA-seq with exome SNP-microarray 
analysis enabled to detect deviations in expression of maternal and paternal al-
leles, whereby the genes were reported as having allele-specific expression and 
being potentially imprinted.
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slightly higher in the in vitro group, this difference was not statistically  
significant. The observed abnormalities may be due to the fact that the in vitro 
cultured oocytes were not yet completely matured. We also found slightly 
increased numbers of abnormal alleles in immature, compared to mature in 
vivo grown oocytes.
Limitations, reason for caution: Single cell methylation analysis was restrict-
ed to a limited number of well selected candidate genes. Genome-wide meth-
ylation analysis of single human oocytes is currently not possible.
Wider implications of the findings: Our study shows for the first time that 
optimized human IVM procedures have no significant effects on the establish-
ment of maternal DNA methylation patterns. Follicle culture and oocyte IVM 
are emerging ARTs with potentially important future applications in the fertility 
clinic.
Study funding/competing interest(s): Funding by University(ies), Universi-
taet Wuerzburg and Vrije Universiteit Brussel.
Trial registration number: Does not apply.

O-174 Conventional IVF versus ICSI; differences in placental gene 
expression

H. Åkerud1, J. Hreinsson1, H. Kaihola1, A. Stavreus-Evers1, J. Olivier1,  
I. Sundström-Poromaa1, K. Kårehed1

1Uppsala University, Department of Women’s and Children’s Health, Uppsala, 
Sweden

Study question: Are there differences in placental gene expression when 
women who have conceived naturally and women who have conceived through 
different assisted reproductive techniques (ART) are compared?
Summary answer: Placental gene expression differs when women who have 
conceived naturally and women who have conceived through assisted repro-
duction are compared and there seems to be a major difference related to the 
techniques used.
What is known already: Infants conceived by ART are at an increased risk of 
birth defects and congenital malformations and there are also increased risks 
for a number of obstetric and neonatal complications related to ART.
Study design, size, duration: This is a case control study. Seven women were 
included in each group for the initial microarray analysis. Women who con-
ceived through IVF were compared with women who conceived naturally and 
were matched for age, BMI and parity. For validation, the study groups were 
extended to 22 women in each group.
Participants/materials, setting, methods: Total RNA was prepared from fro-
zen placenta collected at partus. Whole genome expression analysis was per-
formed with GeneChip® Human Gene 1.0 ST Array. Hierarchical clustering 
was investigated and to determine significantly deregulated genes and path-
ways, ingenuity pathway analysis (IPA) was used. For validation quantitative 
real-time PCR (qRT-PCR) was performed.
Main results and the role of chance: There are differences in global placen-
tal gene expression when women conceiving naturally and women conceiving 
through ART are compared. Placental gene expression differs to a higher extent 
in women treated with ICSI compared with conventional IVF or women con-
ceiving naturally. The gene expression profile differed in 387 genes between 
the ART group and naturally conceiving women. Cluster and pathway analysis 
indicated that mechanisms vital for cellular function are of main relevance. In 
the validation a difference in expression of Noggin was confirmed in placentas 
from ART pregnancies as compared to naturally conceiving women (p < 0.05). 
In a subgroup analysis, the main difference in expression of Noggin was found 
when placentas from women treated with ICSI were compared with controls 
(p = 0.001).
Limitations, reason for caution: A limitation with the study is the fairly low 
number of women included, meaning that the results, even if they are signifi-
cant, need to be analyzed and used with care and that they also need to be 
confirmed in larger studies in the future.
Wider implications of the findings: The findings are of main relevance to, and 
have possible implications for, how and when ICSI should be used in assisted 
reproduction. Based on the results, ICSI should be recommended preferably 
on indication and not only as a technique available to every infertile couple 
undergoing IVF treatment.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by national/international organization(s), Funding was granted by Stiftelsen 

Main results and the role of chance: During the cause of human folliculogen-
esis, we observe, that several genes encoding isoforms of the PI3K complex 
are expressed both cell specific, i.e., when comparing oocytes with  granulosa 
cells, and stage specific. Moreover, the expression profiles of the Akt 1–3  
isoforms add another level of regulations to the PI3K signalling pathway ac-
tions, by the highly stage-specific expression of this gene. PTEN appears to 
be present throughout the evolving stages, suggesting that PTEN function is 
essential throughout folliculogenesis.

Knowing the gene expression of specific genes linked to follicle acti-
vation and growth, we can elucidate the molecular requirements for these 
processes.

The analyses presently being undertaken also cover areas such as: FSH/LH/
androgen receptor expression levels, and expression levels of genes involved in 
steroid synthesis.
Limitations, reason for caution: Inter-individual variance in transcriptomes 
was limited using mean expression levels from three women. This is a small 
population base. The time connected with preparing and morphologically iden-
tifying the different stages in the spares human ovarian tissue set limitations in 
the number of patients included.
Wider implications of the findings: To our knowledge, the study presents 
the most comprehensive dataset on the molecular pathways at play throughout 
human folliculogenesis. The findings include novel genes not previously associ-
ated with human folliculogenesis in dynamic expression patterns identified for 
the first time. Our data suggests that there is a stage-specific function of several 
genes in human oocytes that controls follicular activation. These expression 
dynamics are potentially interesting for treatment purposes via Assisted Repro-
ductive Techniques (ART).
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), Aarhus University, the Aarhus University 
Resarch Fundation, Fonden for Lægevidenskabens Fremme, Kong Christian 
den Tiendes Fond.
Trial registration number: Basic Science.

O-173 DNA methylation analysis of in vitro matured human oocytes 
retrieved from small antral follicles

T. Haaf1, J. Kuhtz1, S. Romero2, M. De Vos2, J. Smitz2, E. Anckaert2

1Julius Maximilians University, Human Genetics, Wuerzburg, Germany
2Vrije Universiteit Brussel, Follicle Biology Laboratory and Center for Repro-
ductive Medicine, Brussels, Belgium

Study question: ART coincides with genome-wide epigenetic reprogramming 
during late oocyte and early embryo development. Due to the increased vulner-
ability of the oocyte to adverse environmental factors during in vitro culture and 
maturation, it is important to evaluate whether human in vitro maturation (IVM) 
interferes with epigenetic reprogramming of maternal methylation  patterns.
Summary answer: The human IVM technique by itself does not significantly 
alter the epigenetic status of oocytes.
What is known already: Polycystic ovary syndrome (PCOS) is the most com-
mon endocrine disorder in women of reproductive age. When undergoing stan-
dard assisted reproductive technologies (ARTs) for infertility treatment, PCOS 
patients have a high risk of developing ovarian hyperstimulation syndrome 
(OHSS), which is due to an increased response to ovarian stimulation. In vitro 
culture and maturation of human oocytes can be used to avoid conventional 
hormonal stimulation and OHSS.
Study design, size, duration: Immature oocyte-cumulus complexes were re-
trieved from 2 to 9 mm follicles without an ovulatory dose of hCG and matured 
in vitro. To investigate the influence of IVM on the epigenetic status of human 
oocytes, we compared the DNA methylation patterns of 71 in vitro and 38 in 
vivo matured oocytes from PCOS patients.
Participants/materials, setting, methods: Altogether, we analysed four im-
printed genes (maternally methylated LIT1, PEG3, SNRPN and paternally 
methylated GTL2) as well as three developmentally important non-imprinted 
genes (DNMT3Lo, OCT4 and NANOG), using limiting dilution bisulfite pyro-
sequencing. This technique allows one to determine the methylation patterns of 
individual alleles of several genes in single cells.
Main results and the role of chance: Both in vitro and in vivo matured 
oocytes showed only few abnormal alleles, consistent with epimutations. 
Although the number of abnormally (de)methylated imprinted alleles was 
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O-176 Polycystic ovary syndrome and its symptoms increase the risk of 
pregnancy complications: population-based cohort study

S. West1, M. Vääräsmäki1, T. Piltonen1, M.R. Järvelin2, S. Franks3, J.S. 
Tapanainen4, L. Morin-Papunen1

1University of Oulu and Oulu University Hospital, Department of Obstetrics 
and Gynaecology, Oulu, Finland
2National Institute for Health and Welfare, Department of Children Young 
People and Families, Oulu, Finland
3Imperial College London, Institute of Reproductive and Developmental  
Biology, London, United Kingdom
4University of Helsinki and Helsinki University Central Hospital, Department 
of Obstetrics and Gynaecology, Helsinki, Finland

Study question: Do self-reported PCOS or PCOS-related symptoms (pres-
ence of both oligo-/amenorrhea and excessive hair growth) increase the risks 
of gestational diabetes (GDM), pre-eclampsia (PE) or pregnancy induced hy-
pertension (PIH) during reproductive life independently from body mass index 
(BMI)?
Summary answer: PCOS-related symptoms were risk factors for PE and PIH, 
but not for GDM. Self-reported PCOS diagnosis was a risk factor for GDM 
and PE, but not for PIH, and after adjustment for BMI and change in BMI 
between age 31 and 46 the significances decreased for GDM and disappeared 
for PE.
What is known already: The risk for pregnancy complications such as 
GDM, PE and PIH has been shown to be increased in women with PCOS. 
In most population-based studies, however, adequate adjustment for BMI is 
missing, and the respective roles of obesity and PCOS per se are still under 
debate.
Study design, size, duration: The study population comprised all women in the 
population-based Northern Finland Birth Cohort 1966 (NFBC 1986, n = 5889) 
that includes all expected births from year 1966 in the two northernmost prov-
inces of Finland. Collection of the database (postal questionnaires and clinical 
examinations) was performed at age 31 and 46.
Participants/materials, setting, methods: The questionnaires at age 31 
(N = 5608, 81% answered) included questions on PCOS-related symptoms (both 
oligo/amenorrhea and excessive hair growth N = 153, no symptoms N = 3340), 
and PCOS diagnosis and lifelong obstetric outcomes at age 46 (n = 5123, 70% 
answered, PCOS N = 154, no symptoms N = 2933). Pregnant women, users 
of hormonal preparations, and women with only one symptom were excluded. 
Odds ratios (ORs) were calculated by logistic regression analysis.
Main results and the role of chance: PCOS-related symptoms at age 31 
were associated with an increased risk of PE [OR 2.67, 95% confidence in-
terval (CI) 1.47–4.84] and PIH (OR 2.02, 95% CI 1.16–3.51), but the risk 
for GDM was not significantly increased. After adjusting for BMI at age 31 
and change in BMI between age 31 and 46, the significances decreased for 
PE (OR 1.94, 95% CI 1.03–3.66) and disappeared for PIH (OR 1.35, 95% 
CI 0.74–2.48).

Self-reported PCOS diagnosis was a risk factor for GDM (OR 1.94, 95% 
CI 1.24–3.04) and PE (OR 1.80, 95% CI 1.14–2.83). After adjusting for BMI at 
age 31 and change in BMI the significances decreased for GDM (OR 1.79, 95% 
CI 1.13–2.82) and disappeared for PE (OR 1.56, 95% CI 0.98–2.50). Smoking 
was not a confounding factor in the analyses.
Limitations, reason for caution: The diagnosis of PCOS, the obstetric out-
comes and the BMI at age 46 were based on self-reporting, which may have 
led to information bias. Ovarian ultrasonography was not available to aid the 
diagnosis of PCOS.
Wider implications of the findings: PCOS-related symptoms are risk factors 
for PE and PIH, and PCOS diagnosis is a risk factor for PE and GDM, but 
obesity still seems to play a crucial role as regards these pregnancy compli-
cations. Our results highlight the importance of early diagnosis of PCOS and 
intervention and guidance of women with PCOS or PCOS-related symptoms 

Olle Engkvist Byggmästare, Stockholm; the Family Planning Foundation,  
Uppsala; and the Swedish Medical Society, Sweden.
Trial registration number: Not applicable.

O-175 Variable expression of the major POI/POF candidate gene FMR1 
in human granulosa cells under epigenetic control: genetic marker for 
human ovarian reserve?

J. Rehnitz1, J. Engelbrecht1, K. Hinderhofer2, T. Strowitzki3, P.H. Vogt1

1University Women’s Hospital, Reproduction Genetics Unit Dept. Gynecologi-
cal Endocrinology and Reproductive Medicine, Heidelberg, Germany
2Institute of Human Genetics, Laboratory of Molecular Genetics, Heidelberg, 
Germany
3University Women’s, Dept. Gynecological Endocrinology and Reproductive 
Medicine, Heidelberg, Germany

Study question: Identification of epigenetic control elements within the FMR1 
(Fragile X Mental Retardation 1) core promoter region which can be used to 
diagnose the age-dependent ovarian reserve in females entering the infertility 
clinic.
Summary answer: FMR1-protein (FMRP) is expressed in granulosa cells dur-
ing folliculogenesis. Distinct blocks of CpG-methylation in one allele and com-
plete CpG-demethylation in the second allele of FMR1 core promoter could be 
distinguished in COV434 granulosa cells. This suggests a distinct epigenetic 
control on both FMR1 gene alleles when expressed in granulosa cells.
What is known already: The FMR1 gene contains within its core promoter a 
mutational hotspot due to tandem repetitive CGG-triplets (n = 26–34 in gen-
eral population). Expansion or reduction of this CGG-triplet block seems to 
influence follicular recruitment and ovarian reserve most likely due to reduced 
expression of its protein. Triplet block extension over 53–56 (Fragile-X pre-
mutation) is even associated with POI/POF (premature ovarian insufficiency/
failure) in 20–30%. It can therefore be assumed that FMR1 is a major regulator 
of ovarian reserve.
Study design, size, duration: Establishment of gene-specific bisulfite assays to 
score the allele specific CpG methylation pattern in FMR1 core promoter region 
including CGG-triplet block. Functional analysis of variable CpG methylation 
densities to FMR1 gene expression in human granulosa cells.
Participants/materials, setting, methods: Collection of follicular tissue sam-
ples for extraction of granulosa and cumulus cells from women experiencing 
different ovarian response after controlled ovarian stimulation for IVF/ICSI. 
Human granulosa cell line COV434 as model system to investigate function-
al FMR1/FMRP expression after specific epigenetic modification within the 
FMR1 core promoter region.
Main results and the role of chance: The FMR1 core promoter region seems 
to contain distinct epigenetic control elements far beyond the tandem repetitive 
CGG-triplet block. In the COV434 model system for human granulosa cells 
we identified different CGG triplet numbers in each gene allele. Most interest-
ing, while the larger allele (n = 42) was completely CpG-demethylated, the 
shorter allele (n = 23) displayed distinct blocks of CpG-methylation and de-
methylation upstream and downstream of the CGG-triplet block. This suggests 
that the FMR1 gene in granulosa cells escapes the X-chromosomal inactivation 
process normally expressed in somatic cells. Both alleles of this gene on the 
X-chromosome are thus functional during folliculogenesis. Analysis of specific 
FMR1/FMRP-expression profiles in granulosa cells of women with variable 
ovarian stimulation response will thus help to elucidate the function of this gene 
during folliculogenesis.
Limitations, reason for caution: Results got with the COV 434 cell line need 
to be verified with fresh cultures of granulosa cells extracted from mature fol-
licles of a large number of women with different ovarian response in order to 
reach statistical significance.
Wider implications of the findings: Molecular expression analysis of FMR1 
transcripts and protein in granulosa cells will eventually also help to understand 
the molecular mechanism behind the risk of women for suffering from ovarian 
insufficiency/failure (POI/POF) when their FMR1 gene alleles contain a CGG-
triplet premutation (n > 53).
Study funding/competing interest(s): Funding by University(ies), Short time 
grant for female medical scientists - Medical Faculty of Heidelberg, Germany.
Trial registration number: Vote S-602/2013, Ethical Review Committee - 
Medical Faculty of Heidelberg, Germany.
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2MRC, Epidemiology Unit, Cambridge, United Kingdom
3University of Cambridge, Paediatrics, Cambridge, United Kingdom
4Imperial College, Endocrinology, London, United Kingdom
5Bristol University, Epidemiology Unit, Bristol, United Kingdom

Study question: Does birth weight and length as a markers of intrauterine 
growth and child hood rate of growth in height and weight influence testoster-
one levels and free androgen index in adolescent girls?
Summary answer: Intrauterine growth has no impact on testosterone levels or 
FAI in adolescence. However, the rate of growth at different stages of childhood 
impacts, subject to regional variations, on both testosterone and FAI.
What is known already: Life course studies have shown that intrauterine 
growth and early childhood growth influence health in adulthood. Several stud-
ies have shown a relationship between childhood growth and obesity and risk 
of PCOS, onset of puberty and cancer risk. However most of the studies have 
been in small cohorts.
Study design, size, duration: This is a retrospective cohort epidemiological 
study of two European birth cohorts, Avon Longitudinal Study of Parents and 
Children (ALSPAC) and North Finland Birth Cohort_86 (FBC-86). 1526 girls 
in NFBC-86 and 742 in ALSPAC were included in the study.
Participants/materials, setting, methods: The testosterone levels and free an-
drogen index of adolescent girls (16 years of age) of ALSPAC and NFBC-86 
were correlated with birth weight and weight and height gain at different chron-
ological points in their childhood. Adjustments were made for age of menarche, 
birth order and maternal smoking and social class.
Main results and the role of chance: No significant correlation between birth 
weight or length and testosterone or FAI in either cohort. In ALSPAC: Tes-
tosterone correlated significantly with weight gain between 1 and 3 years of 
age (p = 0.005) and with height gain between 3 and 7 (p < 0.02) and 7–10 
(p = 0.044) years. However after adjusting for previous weight gain the height 
gain at 7–10 became insignificant. FAI correlated significantly with weight gain 
between ages 1–3 (p < 0.0001), 3–7 (p = < 0.0001) and 7–10 (p < 0.0001) years 
(adjusted for previous growth). FAI also correlated significantly with height 
gain between ages 1–3 (p < 0.0001), 3–7 (p < 0.0001) and 7–10 (p = 0.016). In 
NFBC-86: there was no significant correlation between weight or height gain 
and testosterone however, there was a significant correlation between weight 
gain between ages 3–7 years (p = 0.005) and height gain between 1 and 3 years 
(p = 0.015).
Limitations, reason for caution: The numbers included in the analysis varied 
according to the availability of early growth data which were obtained from the 
health visitors records in childhood.
Wider implications of the findings: Data from both cohorts indicate that 
weight and height gain between 1 and 3 years impact on FAI and not testoster-
one suggesting that growth in that period can influence sex hormone binding 
globulin in adolescence. This may have implications for pubertal development 
and possibly PCOS. There was a variation in the relationship between growth 
rates at different stages of childhood and testosterone and FAI in the two cohorts 
may be due to regional variations.
Study funding/competing interest(s): Funding by national/international 
organization(s), Wellcome Trust (089549Z/09/Z).
Trial registration number: None.

O-179 The effectiveness of a structured lifestyle program in overweight 
and obese subfertile women. Preliminary data from a randomised 
controlled trial (LIFEstyle study)

M.A.Q. Mutsaerts1, A.M. Van Oers1, H. Groen2, J.M. Burggraaff3,  
W.K.H. Kuchenbecker4, D.A.M. Perquin5, C.A.M. Koks6, R. Van Golde7,  
E.M. Kaaijk8, J.M. Schierbeek9, G.J.E. Oosterhuis10, F.J. Broekmans11,  
J.A. Land1, B.W. Mol12, A. Hoek1

1University Medical Center Groningen University of Groningen, Obstetrics 
and Gynaecology, Groningen, The Netherlands
2University Medical Center Groningen University of Groningen, Epidemiol-
ogy, Groningen, The Netherlands
3Leveste Hospital, Obstetrics and Gynaecology, Emmen, The Netherlands
4Isala Clinics, Obstetrics and Gynaecology, Zwolle, The Netherlands
5Medical Center Leeuwarden, Obstetrics and Gynaecology, Leeuwarden,  
The Netherlands

in preventing the occurrence of these pregnancy complications, which are the 
most common causes of preterm birth and postnatal morbidity.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Funding by national/international organization(s), Finnish 
Medical Society Duodecim, the North Ostrobothnia Regional Fund, the Acad-
emy of Finland, Biocenter, Sigrid Juselius Foundation, the European Commis-
sion and Medical Research Council, the National Institute for Health Research.
Trial registration number: None.

O-177 Hyperhomocysteinemia rather than hyperinsulinemia - the 
major determinant for long-term thrombophilic manifestations of 
polycystic ovary syndrome

B.N. Chakravarty1, P. Chakraborty2, A. Ghosh2

1Institute of Reproductive Medicine, ART, Calcutta, India
2Institute of Reproductive Medicine, Infertility, Calcutta, India

Study question: Does hyperhomocysteinemia (HHcy) play a dual role, thereby, 
resulting in pregnancy wastage during early reproductive life along with metabol-
ic dysregulation in later years, in polycystic ovarian syndrome (PCOS) patients?
Summary answer: HHcy impairs reproductive outcome, and furthermore 
causes a metabolic insult during later stages of life in PCOS subjects.
What is known already: HHcy, a close associate of metabolic syndrome and 
an increasingly frequent finding among PCOS women in India, plays a signifi-
cant role in recurrent pregnancy loss (RPL).Type 2 diabetes and cardiovascular 
disease are some of the most important emerging issues regarding long-term 
sequel in PCOS. Moreover, insulin inhibits transsulfuration thereby resulting in 
an increment of serum homocysteine. However, current reports have not docu-
mented the proper influence of the molecule in broader aspects of life.
Study design, size, duration: Five-year (January 2008–December 2013) pro-
spective cohort analysis of lab parameters and reproductive outcome in 2355 
subjects was analyzed.
Participants/materials, setting, methods: One thousand five hundred and thir-
ty-nine women selected as study cohort were divided into hyperhomocystein-
emic, insulin resistance (IR) and obese groups based on individual cut-offs and 
were analyzed for outcome parameters. Communication was maintained with 
the patients, even after successful delivery, to assess their long-term sequel.
Main results and the role of chance: Rates of miscarriage (52.23 vs. 24.84%) 
in PCOS were significantly higher (p < 0.006) in patients diagnosed with HHcy 
(n = 469) when compared to the non-PCOS (n = 157) cohort. After evaluation 
of HHcy, IR and obesity between both the groups, repressor operating char-
acteristic curve – area under curve (ROC-AUC) values suggest increased ten-
dency of HHcy-mediated RPL when compared to other factors (HHcy: 0.778; 
IR: 0.601; BMI: 0.548). A probabilistic causal model evaluated the time-series 
data points before, during and after pregnancy by dynamic Bayesian network to 
assess the chances of metabolic disturbances by HHcy which revealed a possi-
bility of 32.24% (n = 79) of PCOS cohort developing hypertension and 26.94% 
(n = 66) onset of diabetes following 2 years of pregnancy.
Limitations, reason for caution: Prospective study; Maternal health informa-
tion was incomplete in the years following the delivery of the child. Methylene 
tetra hydro folate reductase gene polymorphisms were not elucidated in either 
the mother or the child.
Wider implications of the findings: HHcy controls insulin axis, thereby acting 
as a fulcrum to divide the long-term sequences of the syndrome into either throm-
botic (RPL) or metabolic avenues. HHcy poses as a possible threat towards the 
development of a “thrombophilic syndrome” with its possible culmination in coro-
nary artery disease later in life. Until more detailed data are available, the observa-
tion provided herein may be merely viewed as a prelude to what the future holds.
Study funding/competing interest(s): Funding by hospital/clinic(s), This 
study was supported by Institute of Reproductive Medicine. No competing in-
terests have been declared.
Trial registration number: Not applicable.

O-178 Testosterone levels and FAI in adolescent girls are related to the 
rate of childhood growth but not to intrauterine growth

H. Lashen1, K. Ong2, D.B. Dunger3, S. Franks4, G. Davey-Smith5,  
M.R. Jarvelin5

1University of Sheffield, Human Metabolism, Sheffield, United Kingdom
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O-180 A modified human growth differentiation factor 9 is potently active 
in a porcine ivm model with inherent low oocyte developmental competence

J. Li1, S. Sugimura2, T. Mueller3, M. White2, G. Martin2, L. Ritter2, X. Liang1, 
R. Gilchrist4, D. Mottershead2

1Center of Reproductive Medicine, Sixth Affiliated Hospital of Sun Yat-Sen 
University, Guangzhou, China
2Robinson Institute, The University of Adelaide, Adelaide, Australia
3Lehrstuhl für Pflanzenphysiologie und Biophysik, Julius-von-Sachs Institut 
Julius-von Sachs Platz 2, Würzburg, Germany
4School of Women’s and Children’s Health/Robinson Institute, University of 
New South Wales/The University of Adelaide, Sydney/Adelaide, Australia

Study question: To investigate the amino acid residues of human growth dif-
ferentiation factor 9 (GDF9) which when modified can activate the latent form 
of human GDF9.
Summary answer: Our results suggest that both Gly391 and Pro412 of human 
GDF9 are important residues for the stimulation of oocyte development com-
petence in a porcine IVM low competence model.
What is known already: GDF9 belongs to the TGFβ superfamily and plays 
a critical role in the regulation of granulosa and cumulus functions, follicu-
logenesis and oocyte developmental competence. Recombinant human GDF9 
is secreted from mammalian host cells in a latent form with the pro-region 
 noncovalently attached to the mature region.
Study design, size, duration: We designed and produced four forms of mutant 
human GDF9 (M1–M4) pro-mature proteins. These proteins were tested for 
their effects on mouse murine granulosa cell proliferation, porcine cumulus cell 
expansion and expression of expansion related genes, as well as porcine oocyte 
developmental competence, in comparison with human wild type GDF9.
Participants/materials, setting, methods: Proteins were produced with a poly-His 
tag and purified by affinity chromatography. The mice granulosa cell bioassay was 
performed by a 3H-thymidine incorporation assay at concentrations of 12.5–200 ng/
ml. Cumulus expansion, expression of related genes and oocyte developmental 
competence were examined in a porcine model utilizing 200 ng/ml GDF9 proteins.
Main results and the role of chance: All four modified human GDF9 forms 
could stimulate murine granulosa cell proliferation whereas wild type human 
GDF9, being latent, lacked bioactivity. Of the modified proteins, M2–M4 stim-
ulated cumulus expansion and the expression of the TNFαIP6 gene in porcine 
cumulus cells after a 22 h period of in vitro maturation (IVM). GDF9-M3 in 
particular, when added to IVM, notably improved the subsequent blastocyst rate 
on day 7 (17.7 vs. 41.1%, p < 0.05).
Limitations, reason for caution: We tested the bioactivity of GDF9 M1–M4 in 
mouse and pig models, but not human.
Wider implications of the findings: This is the first time that a purified form of 
human GDF9 has been shown to stimulate oocyte developmental competence 
and subsequent embryogenesis. GDF9-M3 is a promising GDF9 protein for the 
development of human IVM.
Study funding/competing interest(s): Funding by national/international 
organization(s), Funding by commercial/corporate company(ies), This study 
was supported by research grants and fellowships from the National Health 
and Medical Research Council of Australia(1017484 and APP1023210), and by 
grants from Cook Medical.

The University of Adelaide owns a patent family on the application of 
BMP15/GDF9 in oocyte in vitro maturation. Gilchrist RB is an inventor.
Trial registration number: None.

O-181 Effect of dehydroepiandrosterone on ovine in vitro oocyte maturation

A. Narkwichean1, B.K. Campbell1, K. Jayaprakasan2, R. King1, A. Makris1, 
W.E. Maalouf1

1University of Nottingham, Division of Obstetrics and Gynaecology School of 
Medicine, Nottingham, United Kingdom

6Maxima Medical Center, Obstetrics and Gynaecology, Veldhoven,  
The  Netherlands
7Maastricht University Medical Center Maastricht University, Obstetrics and 
Gynaecology, Maastricht, The Netherlands
8Onze Lieve Vrouwe Gasthuis, Obstetrics and Gynaecology, Amsterdam,  
The Netherlands
9Deventer Hospital, Obstetrics and Gynaecology, Deventer, The Netherlands
10Antonius Hospital, Obstetrics and Gynaecology, Nieuwegein,  
The Netherlands
11Univerity Medical Center Utrecht Utrecht University, Obstetrics and 
 Gynaecology, Utrecht, The Netherlands
12University of Adelaide, School of Paediatrics and Reproductive Health, 
Adelaide, Australia

Study question: Is a structured lifestyle program for overweight and obese 
subfertile women aiming at weight reduction prior to fertility treatment more 
effective (in terms of ongoing pregnancy rates) as compared to conventional 
fertility treatment?
Summary answer: Although lifestyle intervention in overweight and obese 
subfertile women did not result in higher overall ongoing pregnancy rates, 
lifestyle intervention reduced the need for fertility treatment as more natural 
conceptions occurred.
What is known already: In Europe, 30% of women of reproductive age are 
overweight or obese and, at present, there is no evidence-based agreement 
on weight reduction prior to fertility treatment for overweight and obese 
subfertile women. Data from observational and small intervention studies 
suggest that modest weight loss (5–10%) increases the chance of concep-
tion, but the issue has not yet been addressed in large randomised controlled 
trials (RCT).
Study design, size, duration: Between 2009 and 2012 a multicenter RCT was 
performed in 23 hospitals in the Netherlands. Subfertile women (18–39 years) 
with BMI ≥29 kg/m2 were allocated to a 6-months structured lifestyle interven-
tion program followed by fertility treatment (intervention group) vs. fertility 
treatment only (control group). Follow-up period was 24 months.
Participants/materials, setting, methods: The intervention program consisted 
of a diet, physical activity and behavioural modification. Ongoing pregnancy 
rates of women for whom follow-up is complete, are reported. Data on primary 
outcome (vaginal birth of a healthy singleton ≥37 weeks of gestation) are not 
available yet. Analyses were by intention-to-treat.
Main results and the role of chance: We randomly allocated 582 women, of 
whom the data of 447 women (77%) were available for the current analysis 
(intervention group: N = 223, control group: N = 224). Median BMI at randomi-
sation was 36.0 kg/m2 (IQR 33.5–38.4) and 36.0 kg/m2 (IQR 33.4–38.1) respec-
tively. Adherence to the lifestyle intervention was 69.2% of all consultations. 
Median weight change was −4 kg (IQR −7 to −1) in the intervention group vs. 
−1 kg (IQR −3 to +1) in the control group (p < 0.001). Ongoing pregnancy rates 
were 51.1% (N = 114) in the intervention group vs. 58.9% (N = 132) in the 
control group (RR 0.87, 95% CI 0.73–1.03). In the intervention group 44.7% of 
the ongoing pregnancies were achieved spontaneously vs. 28.0% in the control 
group (RR 1.60, 95% CI 1.13–2.24).
Limitations, reason for caution: These preliminary results are based on on-
going pregnancy rates of 77% of the included women. All data of partici-
pants on the primary endpoint, i.e., vaginal birth of a healthy singleton after 
≥37 weeks of gestation, will be available in June 2014 and presented at the 
meeting.

[M1]Dit is het stukje van BW, hij wil/verwacht dus kennelijk dat wij wel 
data over het primaire eindpunt kunnen presenteren. Lijkt mi eigenlijk ook wel 
haalbaar (misschien niet compleet, maar een groot deel wel).
Wider implications of the findings: These preliminary data suggest that life-
style intervention in overweight and obese subfertile women preceding fertility 
treatment is effective in increasing spontaneous pregnancy chances and hence 
reduce the number of fertility treatment cycles needed. If this strategy proves 
to be effective in terms of maternal and neonatal outcome lifestyle interven-
tion should be implemented in regular fertility care for overweight and obese 
subfertile women.
Study funding/competing interest(s): Funding by national/international 
organization(s), ZonMW, the Dutch Organization for Health Research and De-
velopment.
Trial registration number: NTR 1530.
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Study question: This study was aimed to describe new molecular players in 
early human embryogenesis. In particular, we investigated the possibility of 
WNT pathway to regulate human preimplantation development via beta-
catenin. We wanted to define specific players of this signaling cascade and some 
of the gene targets critical for normal human embryogenesis.
Summary answer: The WNT/beta-catenin pathway is necessary for proper 
trophectoderm (TE) specifications rather than for inner cell mass (ICM) forma-
tion in the human preimplantation embryo.
What is known already: WNTs constitute to a gene family encoding secret-
ed signaling proteins. WNTs participate in oncogenesis and developmental 
 processes balancing between pluripotency and differentiation. Based on the 
downstream players, WNT pathway can be beta-catenin-dependent or -inde-
pendent. In the classical view, WNT signals stabilize beta-catenin and cause 
its translocation to the nucleus followed by specific target gene activation. Re-
cently, more attention has been paid to membrane-associated beta-catenin con-
tributing to intracellular contacts and its regulation by WNT cascade.
Study design, size, duration: Day 3 8-cell stage human embryos were thawed 
after cryopreservation (slow cooling/thawing DMSO protocol) and cultured 
until the blastocyst stage in the presence of drugs inhibiting (Cardamonin 
(CAR) or stabilizing (1-Azakenpaullone (AZA) beta-catenin.
Participants/materials, setting, methods: The study was approved by 
Local and Federal Ethical Committees for research on human embryos. 
Human embryos (n = 199) were obtained from patients treated for infertil-
ity at our IVF Centre after the legally determined period of cryopreserva-
tion and with informed consent. Samples were analysed by qRT-PCR and 
 immunocytochemistry.
Main results and the role of chance: Stabilizing beta-catenin had a positive 
effect on compaction, while any imbalance in protein levels negatively affected 
blastocyst formation. Beta-catenin was critical for CDX2 and sufficient for 
SOX2 expression, both normally present in TE of expanded blastocysts. TCF1, 
a well-known WNT-target, was analyzed as control. Pluripotency/ICM markers 
NANOG and SALL4 were unaffected. We suggest WNT signaling to define TE 
via intracellular junctions, since beta-catenin was only present in the nucleus at 
the 8-cell stage and ubiquitously dominated on the membrane from compaction 
onwards. Indeed, CAR inhibited most of the genes critical for TE integrity like 
CX43, CDH1, EOMES, GATA3 and KRT18. We propose WNT3 as potential 
candidate for TE specification due to its exclusive expression in outer cells of 
compacted embryos and in TE of blastocysts.
Limitations, reason for caution: There are limited numbers of good quality 
human embryos donated for research.
Wider implications of the findings: The better knowledge about factors influ-
encing human preimplantation development will contribute to the refinement 
of artificial reproductive techniques and consequently increase live birth rates. 
Extracellular proteins critical for TE or ICM formation could be used as me-
dium supplements to correct developmental defects in human preimplantation 
embryos. Recent accent on the importance of TE quality for the implantation 
rates especially emphasizes significance to increase available information on 
critical factors for TE specification.
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), Fund for Scientific Research - Flanders 
(FWO-Vlaanderen) and the Methusalem (METH) of the VUB.
Trial registration number: None.

O-183 Differences in gene expression in human preimplantation 
embryos cultured in two different IVF culture media

S.H.M. Kleijkers1, L.M. Eijssen2, E. Coonen1, J.G. Derhaag1, E. Mantikou3, 
M.J. Jonker4, S. Mastenbroek3, S. Repping3, J.L.H. Evers1, J.C.M. Dumoulin1, 
A.P.A. Van Montfoort1

1Maastricht University Medical Centre, Obstetrics and Gynaecology, 
 Maastricht, The Netherlands
2Maastricht University, Bioinformatics – BiGCaT, Maastricht,  
The  Netherlands
3Academic Medical Center, Center for Reproductive Medicine, Amsterdam, 
The Netherlands
4Swammerdam Institute for Life Sciences-University of Amsterdam,  
MicroArray Department and Integrative Bioinformatics Unit, Amsterdam,  
The Netherlands

2Royal Derby Hospital, Reproductive Medicine and Fertility Unit, Derby, 
United Kingdom

Study question: What are the effects of exposure of cumulus-oocyte complex 
(COC), from the antral follicle, to dehydroepiandrosterone (DHEA) and/or oes-
tradiol in ovine oocyte maturation media in vitro?
Summary answer: Neither DHEA nor oestradiol (E2) had an effect on nuclear 
maturation. Cumulus expansion is significantly lower in COCs exposed to E2 
(DHEA−E2+; DHEA+E2+) and even less if exposed to a 100 times higher con-
centration of DHEA (200 ng/ml). DHEA may diminish Hyaluronan synthase 
expression but significantly stimulates expression of androgen receptor.
What is known already: DHEA has been used worldwide to improve ovarian 
response after stimulation in women with diminished ovarian reserve under-
going IVF treatment. Recent evidence suggests that it stimulates primordial 
follicles initiation and preantral/early antral follicular growth in the gonadotro-
phin-responsive stage via granulosa cell proliferation and modulation of local 
growth factors such as AMH. Nonetheless, little is known regarding benefit/
adverse effect of DHEA and hyperandrogenism during the final maturation step 
of oocyte development.
Study design, size, duration: Two ovine in vitro experiments were conducted 
in parallel; comparing effects of: (i) presence/absence of DHEA and/or oestra-
diol (DHEA+E2+; DHEA+E2−; DHEA−E2+; None), and (ii) various doses of 
DHEA (0; 0.2; 2; 20; 200 ng/ml with oestradiol) in oocyte maturation media. 
Each experiment was conducted in at least 6 replicates.
Participants/materials, setting, methods: Cumulus-oocyte complexes aspi-
rated from antral follicles of abattoir derived ovaries were matured for 24 h in 
TCM199-based media containing various concentrations of DHEA and E2, as 
mention above. The dependent outcomes were nuclear maturation rate, cumu-
lus expansion, and mRNA expression (androgen, FSH and LH receptors, BMP 
receptor and Hyaluronan synthase-2).
Main results and the role of chance: There was no difference in nuclear matu-
ration rates among all groups (73–85%; p = 0.28).
DHEA/E2 experiment: Means cumulus expansion was significantly lower in 
media containing E2 (DHEA+E+ 52.68 ± 3.38%; DHEA−E+ 59.05 ± 4.09%) 
compared to control (DHEA+E2− 80.41 ± 5.71%; DHEA−E2− 96.38 ± 6.20%, 
p < 0.05). No significant difference in cumulus gene expression was observed.

Varying DHEA concentrations
Cumulus expansion was significantly reduced in media containing DHEA 

200 ng/ml (37.92 ± 3.09%) compared to the others (60.57 + 4.06%; p = 0.001). 
Using granulosa cells as a calibrator, COCs from any DHEA concentrations 
have androgen receptor expression relative quotients more than 1 and high-
er than control (DHEA groups average 1.73 ± 0.43 vs. control 0.82 ± 0.14; 
p = 0.017). There was a trend of reducing HAS-2 expression with increasing 
DHEA concentration but not statistically significance. Neither FSH nor BMP 
receptor expression was difference.
Limitations, reason for caution: Differences between in vitro and in vivo oo-
cyte maturation is the major limitation of this study. In addition, cumulus gene 
expression may not result in gain or loss of the cell function. Further studies 
are needed to elucidate whether the findings have a negative impact on embryo 
quality and implantation.
Wider implications of the findings: The results indicate that DHEA does not 
affect oocyte nuclear maturation when supplied in vitro. However, higher dose 
of DHEA (with presence of E2) have a detrimental effect upon cumulus ex-
pansion potentially mediated through reduction of Hyarolunan synthase type 2 
production. DHEA at least acts through androgen receptor. Because degree of 
cumulus expansion is associated with oocyte quality, this warrants concern over 
exaggerate use of DHEA supplementation especially during the final stage of 
oocyte maturation.
Study funding/competing interest(s): Funding by University(ies), The Uni-
versity of Nottingham.
Trial registration number: None.

O-182 The role of WNT signaling in human preimplantation development

M. Krivega1, W. Essahib1, H. Van de Velde2

1Vrije Universiteit Brussel, Reproduction and Genetics (REGE), Brussels, 
Belgium
2Universitair Ziekenhuis Brussel (UZ Brussel), Centre for Reproductive 
 Medicine (CRG), Brussels, Belgium
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Study design, size, duration: We conducted a cross sectional study in a 
 tertiary-care university hospital between January 2004 and March 2013. This 
study enrolled a cohort of 1851 patients: 870 with histologically proven endo-
metriosis and 981 unaffected women. A thorough surgical examination of the 
abdominopelvic cavity was performed in all study participants.
Participants/materials, setting, methods: Data were collected preoperatively 
using a structured questionnaire. Among women who conceived before the 
surgery, the type and number of the different previous first trimester pregnan-
cies outcomes were studied. Previous history of spontaneous abortions rate was 
studied according to the existence of previous infertility history and the disease 
severity (rAFS and surgical classification).
Main results and the role of chance: Endometriotic women were more likely 
to be nulligravida as compared to controls [585/870 (67.3%) vs. 513/981 (52.4), 
respectively; p < 0.001]. Among women who conceived (284 endometriotic 
women and 466 controls) previous spontaneous abortion rate is significantly 
increased in women with endometriosis as compared to controls [139/478 
(29%) vs. 187/964 (19%), respectively; p < 0.001]. After subgroup analysis 
PSA rates of women with endometriosis and controls are respectively: 20 vs. 
12% (p = 0.003) among women without previous history of infertility, 53 vs. 
30% (p < 0.001) in case of previous history of infertility, and finally 58 vs. 33% 
(p < 0.001) among women with previous infertility and assisted reproductive 
treatment (ART). No effect of the disease severity (using rAFS stages or the 
surgical classification) was observed on spontaneous abortion rate.
Limitations, reason for caution: There was a possible selection bias due to 
inclusion of only surgical patients. Therefore our control group consisted of 
women who underwent surgery for benign gynaecological conditions. This may 
lead to biases stemming from the fact that certain of these conditions, such as 
tubal infertility or ovarian cysts, might be associated with higher spontaneous 
abortion rates.
Wider implications of the findings: We demonstrate in a large cross sectional 
study that endometriosis is associated with higher spontaneous abortion rate 
as compared to disease free women. However, even if an association does not 
constitute proof of cause and effect, investigating the mechanisms that underlie 
spontaneous abortion rates in endometriosis is a step towards understanding 
this enigmatic disease. This study opens the doors to future, more mechanistic 
studies to establish the exact link between endometriosis and spontaneous abor-
tion rates.
Study funding/competing interest(s): Funding by University(ies), no funding.
Trial registration number: None.

O-185 Network meta-analysis of interventions used to improve clinical 
pregnancy rate in women with implantation failure

N. Potdar1, F. Achana2, T.A. Gelbaya1

1University Hospitals of Leicester, Leicester Fertility Centre, Leicester,  
United Kingdom
2University of Leicester, Health Sciences, Leicester, United Kingdom

Study question: To investigate the effectiveness of various interventions  
(hysteroscopy, endometrial scratch, low molecular weight heparin (LMWH), 
hysteroscopy and biopsy and no treatment) in improving clinical pregnancy 
rates (CPR) for women with implantation failures. In addition, investigate if 
one intervention ranks better than the other in improving pregnancy outcome.
Summary answer: Network-meta-analysis (NMA) using Bayesian framework 
for direct and indirect comparisons between interventions showed hysteroscopy 
and biopsy ranked the best (OR = 4.06, 95% Crl 1.48, 11.13) and scratch ranked 
second (OR = 3.01, 95% Crl 1.52, 5.31) in improving CPR. However, individual 
patient data (IPD) highlighted issues of heterogeneity and uncertainty around 
effect estimates.
What is known already: Recurrent implantation failure (RIF) is a challeng-
ing and distressful condition, and various interventions have been reported to 
improve clinical pregnancy rates for these patients undergoing assisted repro-
duction. Five interventions (hysteroscopy, endometrial scratch, low molecular 
weight heparin, hysteroscopy and biopsy and no treatment) have been investi-
gated in randomized (RCT) and non-randomized trials (NRCT). Thus far, meta-
analyses on individual intervention have reported variable results.
Study design, size, duration: Evidence synthesis was performed doing 
 systematic review of the literature; pooled effect estimates were obtained 
from standard pairwise meta-analysis; then NMA performed within Bayesian 

Study question: Is gene expression in human preimplantation embryos affect-
ed by the culture medium used?
Summary answer: Culture of human preimplantation embryos in either HTF 
(Lonza, Verviers, Belgium) or G5 (Vitrolife, Göteborg, Sweden) medium re-
sulted in differential expression of genes involved in apoptosis, protein degra-
dation and cell cycle regulation.
What is known already: Several studies showed effects of culture medium 
on embryonic development, pregnancy outcome and birthweight. The underly-
ing mechanisms are not known; however, culture of preimplantation embryos 
affects gene expression in animals. The effects of culture medium on gene ex-
pression in non-cryopreserved human preimplantation embryos are not known.
Study design, size, duration: In a multicenter trial, patients were randomized 
to two culture medium groups. Data on embryonic development were collected 
for all embryos. In one center, embryos (originating from 2PN zygotes), which 
were not used for transfer or cryopreservation, were cultured until day 6 and 
collected for this study if patients consented.
Participants/materials, setting, methods: Ten blastocysts from each culture 
medium group, matched for fertilization method (IVF or ICSI), maternal age 
and embryo quality, were selected and their mRNA was amplified. Embryos 
were individually assessed for genome-wide gene expression using Agilent mi-
croarrays and PathVisio was used to identify pathways that were affected by 
culture medium.
Main results and the role of chance: Amplification was successful for all 
samples and all 20 arrays passed the quality control for sample quality, hy-
bridization quality and signal comparability. Expression of 951 genes differed 
significantly (p < 0.01) between human preimplantation embryos that had been 
cultured in HTF or G5 medium. Affected pathways included apoptosis, protein 
degradation and cell cycle regulation. Findings were in line with the observa-
tions from the multicenter trial that for this center more fragmentation was seen 
in the embryos on day 2 in the HTF group (1.93 ± 0.9 vs. 1.75 ± 0.8%, p < 0.05) 
and that embryos in the G5 group consisted of more cells on day 3 (8.03 ± 2.1 
vs. 6.72 ± 2.1%, p < 0.05).
Limitations, reason for caution: Despite careful matching of the embryos, it 
cannot be ruled out that differences between the groups could be affected by 
factors not investigated, for example the hormonal stimulation.
Wider implications of the findings: This study shows that gene expression in 
human preimplantation embryos is affected by the culture medium used during 
an IVF treatment. Furthermore, it provides insights in the mechanisms involved 
in human embryonic development during in vitro culture in different media, as 
our findings confirm clinical results. This knowledge can be used for improving 
the outcome of IVF treatments.
Study funding/competing interest(s): Funding by hospital/clinic(s), Maas-
tricht University Medical Centre.
Trial registration number: N/A.
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O-184 Increased previous spontaneous abortions rate in endometriotic 
women

P. Santulli1, L. Marcellin1, S. Menard1, V. Gayet1, V. Blanchet1, D. de Ziegler1, 
B. Borghese1, C. Chapron1

1Université Paris Descartes Sorbonne Paris Cité Faculté de Médecine AP-HP 
Hôpital Cochin, Department of Gynecology Obstetrics II and Reproductive 
Medicine, Paris, France

Study question: To evaluate previous history of spontaneous abortions in 
women with endometriosis as compared to unaffected women.
Summary answer: Endometriotic women display significantly higher  previous 
spontaneous abortion rate than disease free controls independently of the exis-
tence of previous history of infertility or disease severity.
What is known already: The association between endometriosis and 
 spontaneous abortion rates has long been debated without reaching a consensus.
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Wider implications of the findings: Implantation and pregnancy rates are very 
low in RIF patients.
This study shows improved Implantation and pregnancy rates by intra-
uterine hCG administration before embryo transfer.
Study funding/competing interest(s): Funding by hospital/clinic(s), BTTB 
CENTRE.
Trial registration number: BTTB/2006/19.

O-187 Serum VEGF level on day of embryo transfer is indicative of a 
vascularized receptive endometrium and is a non-invasive implantation 
marker in ongoing IVF cycles

B.N. Mehta-Chimote1, N. Nath2, N.N. Chimote3, N.M. Chimote4

1Vaunshdhara Clinic and Assisted Conception Centre, Embryology/ 
Biochemistry, Nagpur, India
2Vaunshdhara Clinic and Assisted Conception Centre, Biochemistry, Nagpur, 
India
3Vaunshdhara Clinic and Assisted Conception Centre, Embryology, Nagpur, 
India
4Vaunshdhara Clinic and Assisted Conception Centre, Endocrinology/ 
Embryology, Nagpur, India

Study question: To determine if serum VEGF level on day of embryo transfer 
and days 7 and 14 post embryo transfer reflects endometrial vascularization and 
whether serum VEGF can be construed as a non-invasive marker for clinical 
pregnancy and embryo implantation in ongoing IVF cycles.
Summary answer: Serum VEGF level on day of embryo transfer correlates 
with clinical pregnancy and embryo implantation rates with a threshold value 
of >486.7 pg/ml as a determinant for clinical pregnancy and hence may be con-
sidered as a robust non-invasive marker for embryo implantation in ongoing 
IVF cycles.
What is known already: Endometrial vascularization at the feto-maternal 
interface is essential for successful embryo implantation. Vascular endothe-
lial growth factor (VEGF) mediates vascular permeability during the peri-
implantation phases and higher VEGF expression in endometrium has been 
associated with pregnancy. However endometrial biopsy for VEGF estimation 
constitutes an invasive method for implantation studies and cannot be applied 
to an ongoing cycle. Exploring new biochemical markers for endometrial re-
ceptivity and embryo implantation is required for increasing pregnancy rates 
in IVF cycles.
Study design, size, duration: This prospective cohort study involving 227 
non-PCOS, normal responder infertile females undergoing fresh IVF treatment 
cycles using standard conventional protocol was carried out at our academically 
affiliated private infertility clinic from July 2012 to December 2013. 7 cycles 
were cancelled due to fertilization failure (n = 3) or no embryo transfer (n = 4).
Participants/materials, setting, methods: Serum VEGF levels were measured 
by ELISA method on day of embryo transfer (dET) and days 7 (d7ET), 14 
(d14ET) post ET. Cycles were divided into pregnant and non-pregnant and into 
high and low dET serum VEGF groups. Clinical pregnancy rate (CPR) and 
Implantation rate (IR) were main outcome measures.
Main results and the role of chance: Overall Clinical Pregnancy Rate 
(CPR) 30% and Implantation rate (IR) 27.60% was achieved. Serum VEGF 
level on dET (658.1 ± 19.90 vs. 495.7 ± 15.98 pg/ml; p < 0.0001) was sig-
nificantly higher in pregnant (n = 66) than in non-pregnant (n = 154) group. 
High (>495 pg/ml) dET VEGF group (n = 106) depicted significantly much 
higher CPR (55.66 vs. 6.14%; p < 0.0001) and IR (51.92 vs. 5.29%; p < 0.0001) 
compared to low (≤495 pg/ml) dET VEGF group (n = 114). dET VEGF level 
correlated strongly with clinical pregnancy rate (Spearman r = 0.4109, 95% 
CI: 0.2910–0.5181; p < 0.0001) and implantation rate (Spearman r = 0.4215, 
95% CI: 0.3027–0.5274; p < 0.0001). Threshold value of serum dET VEGF to 
achieve clinical pregnancy was found to be >486.7 pg/ml (Sensitivity 93.94%, 
Specificity 75.32%, Likelihood ratio 3.81, ROC

AUC
 86.50%, 95% CI 0.82–0.91, 

p < 0.0001).
Limitations, reason for caution: This study is limited by a small sample size 
and is not a randomized controlled trial. Also, we have not evaluated VEGF 
levels in endometrial tissue.
Wider implications of the findings: This novel study offers dET serum VEGF 
level as a robust non-invasive marker for clinical pregnancy and implanta-
tion rates in ongoing IVF cycles as against human endometrial study which 

 framework for direct and indirect intervention comparisons and analysis will 
performed using both aggregate and individual patient data.
Participants/materials, setting, methods: Online database searches per-
formed (January 1980–September 2013) and RCT, quasi-randomized and 
prospective NRCT that compared use of interventions of endometrial scratch, 
hysteroscopy and LMWH with placebo/no adjuvant treatment in women with 
RIF undergoing IVF/ICSI, were included. Primary outcome measure was CPR/
woman. Final inclusions made after full manuscript examinations.
Main results and the role of chance: Eight-eighty citations were identified and 
13 studies (8 RCTs, 1 quasi-RCT and 4 NRCTs) with total of 2820 participants 
included for evidence synthesis. Three studies compared hysteroscopy with 
no treatment; 5 compared endometrial scratch with no treatment; 3 compared 
LMWH with no treatment or placebo; 2 compared hysteroscopy and biopsy 
with hysteroscopy only. NMA of aggregate data using Bayesian framework 
random effects model showed hysteroscopy and biopsy and scratch as interven-
tions have estimates of OR = 4.06, 95% Crl 1.48, 11.13 and OR = 3.01, 95% 
Crl 1.52, 5.31, respectively indicating increased odds of clinical pregnancy. On 
ranking, hysteroscopy and biopsy ranked the best, followed by scratch and no 
treatment or placebo arm ranked the worst. IPD highlighted issues of heteroge-
neity and uncertainty around effect estimates.
Limitations, reason for caution: The number of studies in each arm of the 
intervention was small, which impacts the inferences made from the effect es-
timates. IPD was obtained from only three studies, therefore further limiting 
evidence synthesis.
Wider implications of the findings: This study highlights that of the various 
interventions used to improve pregnancy outcomes in women with implanta-
tion failure, hysteroscopy and biopsy and scratch are most effective. However, 
individual patient data emphasizes the issues of publication bias, heterogene-
ity and uncertainty around effect estimates. Adequately powered randomized 
controlled trials are required to robustly ascertain efficacy of these interven-
tions and researchers should be able to share individual patient data to support 
evidence-based medicine.
Study funding/competing interest(s): Funding by University(ies), University 
of Leicester.
Trial registration number: N/A.

O-186 Intra-uterine administration of human chorionic gonadotrophin 
(hcg) before embryo transfer in recurrent implantation failure (RIF) 
patients improves implantation and pregnancy rates in IVF-ICSI cycles

R. Singh1, M. Singh1

1Bhopal Test Tube Baby Centre, Infertlity, Bhopal, India

Study question: Does intrauterine administration of human chorionic gonado-
tropin (hcg) before embryo transfer in recurrent implantation failure (RIF) pa-
tients improve pregnancy rates in IVF-ICSI cycles?
Summary answer: Intrauterine injection of hCG before embryo transfer in 
IVF/ICSI cycles may increase endometrial regulatory T cells and improve the 
implantation and pregnancy rates.
What is known already: Human chorionic gonadotrophin (hCG) was 
found to secreted immediately after fertilization by the embryo. It plays 
an important role in implantation and in attracting regulatory T cells to the 
 endometrium.
Study design, size, duration: 216 Infertile recurrent implantation failure (RIF) 
patients younger than 42 years from 2006 to 2013 were included in this study.
Patients were randomly divided into two groups using computer generated list.
The study group received intrauterine administration of 500 IU of HCG and 
control group received nothing before ET.
Primary Outcome Measures: Implantation and pregnancy rates.
Secondary Outcome Measures: Miscarriage and delivery rates.
Participants/materials, setting, methods: The study group (n = 108) received 
intrauterine injection of 500 IU of hCG, and the control group (n = 108) under-
went ET without hCG.
Main results and the role of chance: The IR and PR were statistically sig-
nificantly higher in the group received intrauterine injection of 500 hCG (23.2 
and 36.8%, respectively) as compared with the control group (12.5 and 23.6%, 
respectively).
Limitations, reason for caution: A relatively new concept in recurrent implan-
tation failure, requiring more multicentric trials worldwide.
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O-189 Spanish patient’s desires and attitudes about single or multiple 
embryo transfer

M. Tirado1, P. Dolz2, D. Guerra3, J. Ramos4, C. Vidal5, C. Caligara6, A. Casas7, 
N. Prados8, M. Fernandez6

1IVI Sevilla, Psychology Department, Sevilla, Spain
2IVI Valencia, Psychology Department, Valencia, Spain
3IVI Barcelona, Psychology Department, Barcelona, Spain
4IVI Sevilla, Gynecologist, Sevilla, Spain
5IVI Valencia, Gynecologist, Valencia, Spain
6IVI Seville, Gynecologist, Seville, Spain
7IVI Barcelona, Gynecologist, Barcelona, Spain
8IVI Seville, Biologist, Seville, Spain

Study question: The aim of this study is to assess the patients preferences about 
having a multiple or single gestation, their preferences regarding the number of 
embryos transferred (single or multiple embryo transfer (SET/DET)) and their 
knowledge about the risk of multiple pregnancies.
Summary answer: A significant proportion of fertility patients consider mul-
tiple birth an ideal treatment outcome.

Patient education may play an important role in order to improve the pa-
tient’s knowledge about the risks of multiple gestation and their preference by 
SET and to improve their confidence in the chance of pregnancy with SET.
What is known already: We already know this data with other european popu-
lation but not with spanish patients.
Study design, size, duration: It’s a prospective study. It was performed from 
February 2012 to June 2013, and there were 292 subjects involved from Seville, 
Valencia and Barcelona.
Participants/materials, setting, methods: The patients were invited to fill a 
questionnaire about different issues concerning the single or multiple embryo 
gestation and transfer and their perception of the risks associated with these 
pregnancies. Data were analyzed by Chi square test or Anova, according to the 
variables.
Main results and the role of chance: There are not statistical differences be-
tween the number of patients who desire single gestation or twin gestation as an 
ideal treatment outcome (average 1.46 vs. 1.59).

The 3rd most desirable option is a triple pregnancy and 50% of the patients 
prefer a quadruplet gestation better than no gestation.

Single gestation is more desirable as first option for the women than for the 
men (63 vs. 45%).

A 50% of the patients who desire single gestation as first option, prefer dou-
ble embryo transfer against 32% who prefer SET. The rest, have no preferences.

When carrying out an ANOVA analysis, our data shows that the larger the 
knowledge of the risks of multiple pregnancy, the higher the preference by 
single gestation.
Limitations, reason for caution: Because of the type of data, we estimate there 
is no reasons for caution.
Wider implications of the findings: Our data show that the patients still have 
few confidence in the chance of pregnancy with SET. It would be interesting to 
know the reasons for this lack of security in the technique and work to get that 
those patients who prefer a single pregnancy really want to do SET.
Study funding/competing interest(s): Funding by national/international 
organization(s), IVI SEVILLA, IVI VALENCIA, IVI BARCELONA.
Trial registration number: This study is not an RCT.

O-190 Is the quality of life in poor ovarian responders (POR) worse 
than normal responders? a prospective study using fertiqol

G. Gosalbez1, R.E. Nataloni1, M. Aula1, C. Fernandez1, S. Nuñez1, L. Luque1, 
J. Ortiz1, J. Llacer1, R. Bernabeu1

1Instituto Bernabeu, Reproductive Medicine, Alicante, Spain

Study question: Is the previous diagnosis of POR an important factor to impair 
the quality of life of the patients during the ovarian stimulation for IVF?
Summary answer: In a center with a specific unit for poor responders, the 
quality of life of this patients is not different from the normal responders (NR).
What is known already: Many studies demonstrate that infertile patients 
commonly experience feelings of depression, isolation, anxiety…. As a result, 
quality of life assessment is becoming increasingly important in reproductive 
medicine.

 constitutes an invasive method for embryo implantation assessment and cannot 
be applied to an ongoing cycle. It has wide implication in clinical practice and 
may be a decisive factor for either transferring embryos in same cycle or cryo-
preserving them and postponing ET to subsequent natural cycle.
Study funding/competing interest(s): Funding by hospital/clinic(s), The study 
was funded by our own Private Infertility Centre: Vaunshdhara Clinic and As-
sisted Conception Centre.
Trial registration number: Not applicable.
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O-188 Clinical research in reproductive medicine: the contribution of 
the research nurse

T.S. de Vries1, E.A.F. Dancet1, B.W. Mol2, F. van der Veen1, M. Goddijn1,  
S.M. Michon1

1Academic Medical Centre, Centre for Reproductive Medicine, Amsterdam, 
The Netherlands
2Academic Medical Centre, Obstetrics and Gynaecology, Amsterdam,  
The Netherlands

Study question: Can a research nurse improve clinical research, i.e., patient 
recruitment and participation in clinical studies in reproductive medicine?
Summary answer: A research nurse was instrumental in recruitment of pa-
tients for an increasing number of studies and played a key role in facilitating 
and coordinating clinical studies in reproductive medicine.
What is known already: Tasks and responsibilities of research nurses have 
been extensively discussed and include coordinating study visits, participant 
recruitment and obtaining informed consents. Yet very limited data is available 
if involvement of a research nurse actually improves patient recruitment and 
facilitates participation of a centre in multiple studies.
Study design, size, duration: The Centre for Reproductive Medicine of the 
Academic Medical Centre in Amsterdam is involved in clinical research and 
has a prominent role within the Dutch consortium for Obstetrics, Gynaecology 
and Fertility. From 2009 until 2014, study participation and patient recruitment 
was registered and linked to activities of a research nurse.
Participants/materials, setting, methods: Descriptive study. Since January 
2010, a research nurse was actively involved, and had a coordinating role in the 
implementation of study protocols at the clinical site(s). To evaluate the role of 
a research nurse we here evaluate patient recruitment and study participation in 
the years 2009 and 2013.
Main results and the role of chance: From 2009 until 2013 there was an aver-
age increase of 55 recruitments per year. In 2009, 47 couples participated in 3 
clinical trials and in 2013, 266 couples participated in 14 clinical trials. There 
were 3.9 inclusions per month in 2009 and 22 in 2013, showing a five-fold in-
crease. The research nurse had a coordinating role in preparing and implement-
ing study protocols at the clinical site(s). The main tasks were: presenting new 
studies, identifying, counselling and randomizing eligible patients, performing 
study visits and collecting data. The research nurse worked 3 days a week.
Limitations, reason for caution: The experience and number of hours per re-
search nurse might differ. The information about recruitment and randomiza-
tions are from a single centre, performing clinical research within the Dutch 
consortium for Obstetrics, Gynaecology and Fertility.
Wider implications of the findings: A research nurse plays a vital role in the 
identification of eligible patients, counselling and data collection, keeping an 
overview of all studies and recruitment. If given a key role in clinical research, 
our results show that the number of inclusions and the number of studies can 
be significantly improved. A research nurse should be trained in good clinical 
practice and research ethics, and potentially follows the progress of all studies.
Study funding/competing interest(s): Funding by hospital/clinic(s), Amster-
dam University Medical Centre.
Trial registration number: Not applicable.
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higher than men. Men rated perceived reality of “having the same doctor,” and 
“same responsible midwife/nurse” and “understanding doctor” significantly 
higher than women. The Index of measures indicated that the most deficient 
aspects were: “meeting the same doctor during treatment,” “participation” and 
“responsibility/continuity.” The aspects receiving the best evaluation were “re-
spectful doctors and midwifes/nurses” and “privacy.”
Limitations, reason for caution: The lower response rate of men compared 
to women (60.6 vs. 74.2%) might have influenced the results through selec-
tion bias. Only patients who had adequate fluency in the Swedish language 
 participated.
Wider implications of the findings: This study is an important contribution 
for equating men and women in fertility treatments and illuminate men’s needs 
and experiences in quality of care. The QPP-IVF instrument is a suitable in-
strument for revealing deficiencies in quality of fertility care experienced by 
both men and women and stimulate quality improvements within and between 
clinics.
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), The study was supported by the LUA/
ALF agreement at Sahlgrenska University Hospital, Gothenburg, Sweden, and 
by Hjalmar Svensson’s Research Foundation.
Trial registration number: None.
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O-192 Oocyte freezing for social indications: an internet based survey  
of knowledge, attitudes and intentions among women in Denmark and  
the United Kingdom

C. Lallemant1, D. Vassard2, A. Nyboe Andersen3, L. Schmidt2, N. Macklon1

1Complete Fertility Centre Princess Anne Hospital, Women and Newborn, 
Southampton, United Kingdom
2University of Copenhagen, Department of Public Health, Copenhagen, 
Denmark
3Copenhagen University Hospital, The Fertility Clinic, Copenhagen, Denmark

Study question: To assess knowledge and intentions of women in Denmark and 
the United Kingdom regarding oocyte freezing for reproductive life planning, 
and describe the general and personal circumstances which would make women 
more likely to undergo the procedure.
Summary answer: 83% were aware of social freezing, 89.1% thought it ac-
ceptable, but only 20% were actively considering it. Greater uptake was depen-
dent on chance of conceiving rather than reassurance on safety. Other factors 
encouraging use were fear of impact of early pregnancy on career, and no part-
ner by age 30.
What is known already: Until recently, no options for preserving fertility in 
order to delay childbearing existed. Oocyte freezing is now possible. It remains 
unclear to what extent women are aware of its possibilities and limitations, their 
attitudes to use or the circumstances under which they might consider this tech-
nique.
Study design, size, duration: A cross-sectional survey was designed to inves-
tigate knowledge and attitudes of women in Denmark and the UK on oocyte 
freezing and their potential intentions regarding the procedure. Poster and inter-
net based advertising was used to reach respondents in the general population. 
The questionnaire was accessible online (www.mycompletefamily.co.uk) and 
completed anonymously.
Participants/materials, setting, methods: From October 2012 to September 
2013, 973 females completed the questionnaire (60% Denmark and 40% UK). 
The acceptability of the procedure was calculated by analysing categorical vari-
ables. Univariate analyses were used to identify the characteristics of women 
more likely to intend oocyte freezing for reproductive life planning.
Main results and the role of chance: The median age of respondents was 
31 years (range 18–68). 83% reported having heard of oocyte freezing. 99.4% 

Patients with low response are a group of women in a critical situation 
facing an uncertain prognosis treatment. Many of these patients have already 
considered the possibility of abandoning the treatments or move on to egg dona-
tion. This could affect even more their quality of life.
Study design, size, duration: Cohort prospective study. 59 patients under 
ovarian stimulation for ivf completed the fertiqol questionnaire. All the POR 
patients were evaluated in the POR unit with previous counselling and personal-
ized follow during the ovarian stimulation. The study was started in september 
2013 and finished in January 2014.
Participants/materials, setting, methods: From the 59 patients, 24 fulfilled 
the Bolonia Criteria to be considered POR and 35 were NR. Fertiqol was use 
to determine the quality of life in patients. t-student test and linear regression 
were applied for statistical analysis, p values <0.05 were considered statistically 
different.
Main results and the role of chance: The total FertiQol score was 75.4 in POR 
and 77.1 in NR. The difference was not significant.

The scores on the core of the survey were 75.2 for POR and 77.7 for NR. 
For the different subscales the results were for POR and NR respectively: Emo-
tional subscale: 68.75 and 76.6; Mind-Body subscale: 71.0 and 73.6; Relational 
subscale: 82.6 and 82.8; Social subscale: 79.0 and 77.8. None of the differences 
found was statistically significant.

In the treatment domain the results were 74.4 for POR and 73.9 for NR. For 
the different subscales the results were for POR and NR: Environment subscale: 
75.2 and 78.5; Tolerability subscale: 73.3 and 69.7. None of the differences 
found was statistically significant.
Limitations, reason for caution: Size of sample. Accuracy of tools to evaluate 
quality of life.
Wider implications of the findings: The evaluation in a specific multidisci-
plinary unit for PORs and the special follow of this patients could improve the 
quality of life of this women.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Bernabeu.
Trial registration number: None.

O-191 Quality of care in an IVF programme: differences and 
similarities between genders

H. Holter1, A.K. Sandin-Bojö2, A.L. Gejervall1, M. Wikland1, B. Wilde-
Larsson2, C. Bergh1

1Clinical Sciences Sahlgrenska Academy, Obstetrics and Gynaecology, 
 Gothenburg, Sweden
2Faculty of Health Science and Technology, Department of Health Sciences 
Nursing Sciences Karlstad University, Karlstad, Sweden

Study question: Do men and women assess quality of care differently when 
measured with the validated instrument Quality of In Vitro Fertilisation treat-
ment from the Patient’s Perspective (QPP-IVF)?
Summary answer: Men and women rated the subjective importance higher 
than the perceived reality in almost all aspects. Both gender stressed the need 
for more participation in decisions, continuity in caregivers, more information 
about treatment steps and better availability. Men and women had similar expe-
rience of perceived quality of care during IVF.
What is known already: A few validated tools concerning IVF measuring 
quality of care have been developed. Earlier instruments have either focused on 
women or have been tailored to couples rather than men and women separately.
Study design, size, duration: A two-centre study ran between September 2011 
and May 2012. In all, 363 women and 292 men evaluated quality of care by 
answering the QPP-IVF questionnaire.
Participants/materials, setting, methods: The measurements consisted of two 
kinds of evaluations: the rating of perceived reality and rating of subjective im-
portance of various aspects of treatment. Comparison between gender on sub-
jective importance and perceived reality ratings were performed on scale and 
single item level. An Index of measures took both measurements into account.
Main results and the role of chance: In general the ratings of subjective im-
portance were significantly higher than the ratings of perceived reality for both 
men and women. Women rated subjective importance significantly higher than 
men in almost all factors while the rating of perceived reality was similar. At 
item level women rated subjective importance of “information about examina-
tions and drugs” and “staffs respect, commitment and empathy” significantly 
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Limitations, reason for caution: The composition of an online sample is ar-
bitrary and prone to bias, such as higher education, and thus not representative 
for young cancer patients in general. Focus groups were performed to provide 
more specific and in-depth information and to counter-balance and amplify on-
line data.
Wider implications of the findings: Decisional conflict with regard to FP is 
considerable and a standardized instrument that facilitates decision-making 
would be desirable. The authors believe that an online tool would best meet the 
needs of the patients concerned and a study with the aim to develope and evalu-
ate such a tool is in preparation.
Study funding/competing interest(s): Funding by national/international 
organization(s), Swiss cancer league (KLS – 02577-02-2010).
Trial registration number: Not applicable.

O-194 How to improve clinical pathways for fertility preservation in 
a pediatric population: results of a survey on decisional process in the 
patients and parents

C. Wyns1, C. Collienne2, P. Laurent1, R. Imbert1, B. Brichard2

1Cliniques Universitaires Saint Luc, Gynaecology-Andrology, Brussels, 
Belgium
2Cliniques Universitaires Saint Luc, Pediatric Haematology, Brussels, 
 Belgium

Study question: How to improve the decision-making process for fertility pres-
ervation (FP) in adolescents and prepubertal boys based on analysis of: (1) pa-
tient and parent attitudes depending on whether FP options have been proposed; 
(2) influence of the emotional state of patients and parents; (3) availability of 
medical staff and family.
Summary answer: The survey analysis revealed that patient and parent expec-
tations were useful to improve FP pathways.
What is known already: Reproductive capacity is a major quality-of-life issue. 
Lack of awareness of patient and parent expectations leads to poor application 
of guidelines on FP by specialists. However, patients have a strong desire to be 
informed of available FP options and their illness strengthens the value they 
place on parenthood and family. Less than 10% would choose to adopt or use 
donated gametes to become parents. Consequently, FP measures must assume 
a higher priority.
Study design, size, duration: Questionnaire survey via regular mail to an eli-
gible population between January 2005 and May 2013.
Participants/materials, setting, methods: 348 prepubertal boys and adoles-
cents aged 0–18 years, diagnosed with cancer in a university setting, were eli-
gible. Three different questionnaires, for children (<12 and >12) and parents 
respectively, were established based on information from focus groups. Ques-
tions were subsequently reviewed by the institutional ethics board before being 
sent.
Main results and the role of chance: Of the 348 eligible patients, 44 died 
and 14 were lost to follow-up. 290 patients (77 > 12 and 213 < 12) were sent 
a questionnaire. 128 questionnaires were recovered with 45.45% from adoles-
cents and 39.9% from children.

50/85 boys <12 years and 28/35 > 12 were informed about FP approaches. 
Only 1/6 boys <12 years and 3/6 > 12 years considered they were fully in-
formed. 31/50 boys <12 years and 22/28 > 12 years felt they were able to digest 
this information and most considered the volume of information too much all 
at once. 27/50 boys <12 years and 13/28 > 12 years felt anxious mainly be-
cause of the experimental nature of the procedure, their physical condition, or 
the need for an additional procedure. Family support did not appear to be of 
benefit.
Limitations, reason for caution: This single center survey does not allow ex-
trapolation of gathered information to other settings. Results after adaptation of 
the usual FP pathway should be taken into account.
Wider implications of the findings: Acknowledging the issues faced and fa-
miliarizing oneself with the care of patients undergoing fertility-threatening 
therapies supplies primary care providers with appropriate quality management 
tools in the field of FP in centers for reproductive medicine. Expectations re-
ported in the survey allow appropriate support to be included within the FP 
clinical pathway design.
Study funding/competing interest(s): Funding by hospital/clinic(s), Cliniques 
Universitaires Saint Luc, Brussels.
Trial registration number: Not applicable.

considered it an acceptable procedure for medical indications, and 89.1% 
 considered “social” freezing to be acceptable. 19% reported considering un-
dergoing the procedure.

The key factor shown to encourage uptake was a more than 50% chance of 
having a baby (p = 0.001). Characteristics significantly associated with inten-
tion to freeze were career impact concerns, no partner by age 30, 35 or 40, age 
under 25 years, being single, divorced or childless, intending to have children 
and having a history of infertility. Interestingly, the effect of the procedure on 
future fertility, its safety for the future children and the cost of the procedure 
weren’t significant factors.
Limitations, reason for caution: The generalizability of the results is limited 
due to the internet-based data collection. Respondents may be a selected group 
of the population with higher education.
Wider implications of the findings: This study indicates that 89.1% of women 
consider reproductive planning to be an acceptable indication for oocyte freez-
ing. Nearly 20% of women would actively consider oocyte freezing. Interest-
ingly, reassurance regarding efficacy is more important than the safety and cost 
of the procedure. In terms of personal circumstances, career aspirations and not 
having found a partner by age 30 remain significant.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), This study is partly funded by an unrestricted grant from Merck 
Serono which had no influence on data collection or data analyses. The authors 
have no conflicts of interest.
Trial registration number: Not applicable as not an RCT. Local ethics ID 
number: 1783 (Southampton University).

O-193 Fertility preservation in young cancer patients – how to facilitate 
decision-making best?

S. Tschudin1, M. Mueller1, R. Zanetti1, R. Moffat1, C. Urech1

1University Hospital, Obstetrics and Gynecology, Basel, Switzerland

Study question: The objectives were (1) to assess attitudes toward fertility 
preservation (FP) in young female cancer survivors, (2) to measure decisional 
conflict associated with consideration to opt for FP and (3) to assess specific 
needs of patients when making their decision and the helpfulness they attributed 
to various sources of support.
Summary answer: The online survey showed that young cancer patients’ atti-
tude towards FP is positive, but decisional conflict is considerable. The comple-
mentary focus groups revealed additional ethical considerations and confirmed 
the need for comprehensive support and standardized decision-aid tools.
What is known already: Impaired fertility is a frequent consequence of suc-
cessful treatment and a major concern in young cancer patients. Thus, options 
to preserve fertility are welcome to these patients, even if having to make deci-
sions on fertility preservation (FP) in the short time period after cancer diagno-
sis and before onset of treatment causes additional distress to them.
Study design, size, duration: A cross-sectional online survey (phase 1) was 
followed by focus groups (phase 2), combining a quantitative with a qual-
itative approach. Sample size in phase 1 was 155 women and its duration 
11 months in total. In phase 2 four focus groups were held with a total of 12 
participants.
Participants/materials, setting, methods: Cancer patients aged 18–45 years 
had access via 18 websites to a 136-items questionnaire including the validated 
Decisional Conflict Scale (DSC). In focus groups cancer survivor discussed 
attitudes towards FP, difficulties with decision-making and identification of sup-
portive strategies. Besides quantitative analysis, the program MAXQDA served 
for management of qualitative data.
Main results and the role of chance: Positive attitudes towards FP signifi-
cantly outweighed negative attitudes, but 47.4% of online survey participants 
considered decisions on preserving fertility as difficult. While the survey re-
vealed few ethical considerations, focus groups identified additional aspects, 
such as concerns about the fate of unused cryopreserved embryos. Ninety-
four (62.3%) survey participants had a high decisional conflict represented 
by a score over 37.5 of 100. Mean DSC score was 49.59 (SD = 2.90). For 
the subscales “informed,” “support,” “uncertainty” and “value clarity” the 
means were 55.1 (SD 2.69), 49.17 (SD2.45), 48.06 (SD 2.67) and 45.93 (SD 
2.69) respectively. Mean score was significantly lower in women who had 
undergone a FP procedure (30.88 vs. 57.57; p = 0.0001). Besides a well-
informed physician, checklists and decision-guides were identified as espe-
cially helpful.
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Many safety-critical tasks are characterised by teams of workers dealing with 
significant risks, time pressure and increasingly complex technology. In these 
domains, practitioners need both technical and non-technical skills. The term 
non-technical skills comes from European aviation and they can be defined as 
“the cognitive, social and personal resource skills that complement technical 
skills, and contribute to safe and efficient task performance.” They are not new 
or mysterious skills but are essentially what the best practitioners do in order to 
achieve consistently high performance: the skills include situation awareness, 
decision making, team work and leadership. There are now methods for train-
ing and rating the non-technical skills of surgeons (NOTSS) and anaesthetists 
(ANTS), with applications being developed for other clinical specialists, such 
as histopathologists and radiologists. In this presentation, I will briefly outline 
the non-technical skills approach and will explain how this could be applied 
for staff working in clinical and laboratory settings for Assisted Reproduction 
Technologies.

O-197 Use of modern business intelligence systems in medicine

J. Lindvall1

1Uppsala University, Department of Business Studies, Uppsala, Sweden

My presentation will be based upon inspiration from three important books: 
Groopman (2007), How Doctors Think, Reiser (2009), Technological Medicine, 
The Changing World of Doctors and Patients and Topol (2012), The Creative 
Destruction of Medicine. How the Digital Revolution Will Create Better Health 
Care. Insights from these sources and my own research about decision making 
and expertise system (“Business Intelligence,” “Big Data”) leads to following 
questions and answers during my presentation:
How do we make decisions in general, and specifically in a medical prac-
tice?: It is not uncommon that we make biased decisions. One reason for that is 
that our decisions often are more based upon intuition and earlier own experi-
ence, than actual (latest) facts/evidence. Often our knowledge is based upon in-
sights from populations and by that average. At the same time, we know that we 
have much complexity and variations at the individual level. With the support 
of new technology, we can wider and deepening our individually and collective 
perception about granularity in data. We can increase our knowledge about the 
individual case.
How can we improve our capability to make decisions?: By using different 
forms of digital technology in the best way, in the right mix between human and 
the machine, we can increase our productivity at the same time we continuously 
develop or own and our common organisational knowledge. With the support 
from modern technology, we can move from a System 1 – thinking (rapid and 
intuitive) to a System 2 – thinking (analytical and reflective). By that we can 
improve our decision-making.
From insights to actions: Even if it is good with an increased insight, knowl-
edge, it is not enough. We still have to overcome some barriers to action. From 
our interpretation of a defined situation we need to find a suitable, not always 
perfect solution. We also understand it is not enough to have knowledge you 
must also motivation and possibilities to take action. Here we discuss some of 
the problems/hindrance we can see working with modern digital technology at 
a medical workplace.

From my presentation, it is possible to learn more about the impact modern 
digital technology can have for contemporary medical practice.

INVITED SESSION

SESSION 52: UPDATE ON ULTRASOUND IN REPRODUCTIVE HEALTH CARE

Wednesday 2 July 2014 08:30 - 09:30

O-198 Automated ultrasound in reproductive medicine

N. Raine-Fenning1

1Nurture Fertility, University of Nottingham, Nottingham, United Kingdom

Ultrasound has become an essential tool for the assessment of women with 
subfertility and in their subsequent management. It is commonly used to assess 
the pelvis to exclude pathology that may be related to the couples’ inability 

O-195 Preferences and needs regarding future contact with donation 
offspring among identity-release gamete donors. Results from the Swedish 
study on gamete donation

S. Isaksson1, G. Sydsjö2, A. Skoog Svanberg3, C. Lampic4

1Uppsala University, Department of Public Health and Caring Sciences, 
 Uppsala, Sweden
2Linköping University, Department of Clinical and Experimental Medicine, 
Linköping, Sweden
3Uppsala University, Department of Women’s and Children’s Health, Uppsala, 
Sweden
4Karolinska Institutet, Department of Neurobiology Care Sciences and Society, 
Stockholm, Sweden

Study question: What are the preferences and needs regarding future contact 
with donation offspring among identity-release gamete donors?
Summary answer: More than half of identity-release donors want to be noti-
fied about offspring requesting identifying information about them, and one in 
four reports a need for counselling.
What is known already: Globally, there is an increase of identity-release donor 
programmes in which offspring at mature age can obtain identifying informa-
tion about the donor. Research on donors’ attitudes towards contact with off-
spring is predominantly based on sperm donors in anonymous programmes 
who actively have made themselves identifiable to offspring and there is limited 
knowledge about the preferences of female and male identity-release donors 
regarding potential future contact with offspring.
Study design, size, duration: The Swedish Study on Gamete Donation is a lon-
gitudinal cohort study including all clinics performing gamete donation treatment 
in Sweden. During 2005–2008 donors were recruited consecutively and 181 oo-
cyte donors (83% response) and 119 sperm donors (79% response) were included 
prior to donation. Long-term follow-up was performed 5–8 years post-donation.
Participants/materials, setting, methods: The present study includes ques-
tionnaire data from 126 women and 84 men provided 5–8 years after donating 
to couples that were unknown to them (74–83% of participants at baseline). 
Data collection was performed with nine study-specific items on preferences 
and attitudes (Likert scales) developed by experts and pilot-tested.
Main results and the role of chance: While more than half of donors (59%) 
wanted to be notified by the clinic when an offspring requests information about 
them, about a third was negative to receiving such information. A majority of 
donors were positive or neutral towards offspring contacting them and towards 
offspring meeting the donor’s family, e.g., their own children. Few wanted a 
potential meeting with offspring to take place at the fertility clinic or in the do-
nor’s home, but preferred a meeting at a neutral place, e.g., a café. One in four 
donors reported a need for counselling regarding future contact with offspring.
Limitations, reason for caution: No information is available about the donors 
who chose not to participate in the study and it is possible that they have differ-
ent views on the studied variables.
Wider implications of the findings: Oocyte and sperm donors in identity-
release programmes have positive or neutral attitudes towards potential future 
contact with offspring, which is reassuring. However, donors appear to have 
different preferences regarding information and support from the clinic. Fertil-
ity clinics should offer counselling regarding contact with offspring to donors 
who express a need for this.
Study funding/competing interest(s): Funding by national/international 
organization(s), The Swedish Research Council.
Trial registration number: N/A.

INVITED SESSION

SESSION 51: IMPROVING MEDICAL DECISION MAKING

Wednesday 2 July 2014 08:30 - 09:30

O-196 Improving decision making in the clinic and laboratory.  
The importance of Non-Technical Skills

R. Flin1

1University of Aberdeen King’s College, Industrial Psychology Research  
Centre, Old Aberdeen, United Kingdom
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INVITED SESSION

SESSION 53: PARAMEDICAL INVITED DEBATE SESSION - LABORATORY 
(DEBATE) - IS THERE TIME FOR TIME-LAPSE IN THE LABORATORY?

Wednesday 2 July 2014 08:30 - 09:30

O-200 Pro

M. Boada1

1Hospital Universitari Quirón Dexeus, Departament d’Obstetrícia 
 Ginecologia i Reproducció, Barcelona, Spain

After more than 30 years of in vitro fertilization the challenge now is to improve 
results by increasing healthy take-home baby rates and diminishing multiple 
pregnancy rates. By optimizing embryo culture and making a more precise em-
bryo evaluation we can improve the difficult task of identifying the best embryo 
for elective single-embryo transfer.

In recent years time lapse methodology has rushed into many ART labora-
tories and straight away it became widely accepted. Time-lapse systems give us 
the opportunity to stabilize embryo culture, minimizing the negative effects of 
traditional incubator door openings and embryo observations under the micro-
scope. Moreover, this non-invasive system offers large numbers of images that 
allow us to know constantly what is happening to the embryos. By checking 
the embryos at only 4 or 5 precise timings we are not aware of the continuity 
of embryo development. We miss valuable information that could be crucial 
for selecting the best embryo for transfer. It is well known now that during the 
intervals between traditional check points phenomena such as abnormal pronu-
clear behaviour or abnormal cleavage occur.

By introducing time-lapse methodology in the ART laboratory we have im-
proved our knowledge about first stages of human in vitro embryo development, 
and relevant morphokinetic parameters that could contribute to a better embryo 
scoring have been identified. Synchrony, timing of cleavage, duration of cell 
cycles, pronuclear fading, initiation of compaction, and blastulation have been 
identified as relevant parameters for predicting blastocyst formation and/or im-
plantation potential. Although differences have been reported between groups 
in identifying which parameters offer the best prediction, the clinical value of 
these parameters for embryo selection is widely accepted and increased preg-
nancy rates have been reported. As a consequence, we now know that some 
morphokinetic parameters could be crucial in excluding or selecting embryos, 
especially in young patients with many good quality embryos. It is obvious, 
however, that time-lapse methodology is a rather time-consuming process that 
needs to be adapted to the IVF laboratory routine.

In order to identify predictive parameters, confounding factors such as ma-
ternal age or day of transfer have to be taken into account. Intrinsic characteris-
tics of patients, stimulation protocols and laboratory conditions lead to different 
scenarios that could vary between centres. For this reason it is necessary for 
each ART laboratory to analyse its own data, identifying which morphokinetic 
parameters are relevant and developing an embryo selection model incorporat-
ing these internal parameters.

In order to optimize daily work it is essential to have standardized operating 
procedures highlighting the time-lapse annotations to be made and the embryo 
selection model to be applied. Only in strict compliance with the defined proto-
cols can we avoid drowning in data.

O-201 Contra

S. Mastenbroek1

1Center for Reproductive Medicine, Academic Medical Center University  
of Amsterdam, Amsterdam, The Netherlands

In vitro fertilization (IVF) has revolutionized reproductive medicine and it has 
established itself firmly in modern day society. In the past decades great prog-
ress has been made and success rates after IVF have improved. In the majority 
of current day IVF cycles multiple embryos are created after ovarian hyperstim-
ulation. The viability of these embryos, and as a consequence the chance for an 
embryo to successfully implant, is subject to biological variation. To achieve the 
best possible live birth rates after IVF while minimizing the risk for multiple 
pregnancy, one or two embryos that are considered to have the best chance 

to conceive or to identify abnormalities that may impair their treatment and 
reduce the chance of conception or increase the risk of aberrant pregnancy 
outcome. Ultrasound is also used to assess ovarian reserve through estimation 
of ovarian volume and the total number of antral follicles. Such assessments 
are important as antral follicle counts have a good predictive value for the 
response to controlled ovarian stimulation and may perform as well as serum 
levels of Anti-Müllerian Hormone (AMH). Once treatment is initiated ultra-
sound remains an integral part of the patient’s management as it is used to 
track follicles regardless of whether a unifollicular or multifollicular response 
is desired.

All of these ultrasound assessments involve subjective interpretation of the 
image display and are operator dependent therefore. Objective assessment, in-
cluding counting the number of antral follicles or measuring the mean diameter 
of a follicle, are time consuming and will vary according to the skill and dili-
gence of the observer. The validity and reliability of measurements of follicular 
diameter are particularly likely to reduce as the number of follicles increases 
and the time required for these measurements also increases, which may also 
adversely affect measurement reliability. Despite this there are no standards for 
these measures or audit process to monitor their application. Automated mea-
surement of follicular number and size could potentially address these issues 
and is a now viable option.

Sono-AVC (Automatic Volume Calculation: GE Healthcare) is a software 
programme that identifies and quantifies hypoechoic (“fluid-filled”) regions 
within a three-dimensional dataset and provides automatic estimation of their 
absolute dimensions, mean diameter, and volume. As each and every volume, 
regardless of its absolute size, is given a specific colour and Sono-AVC is an 
ideal tool to study follicles within the ovary. Sono-AVC also provides automat-
ed measurements of the follicles mean diameter (relaxed sphere diameter) and 
its volume. It can be used to perform antral follicle counts and or track follicle 
growth during natural/stimulated cycles.

The talk will demonstrate the technical and practical use of automated ultra-
sound within reproductive medicine and clarify its current clinical role.

O-199 Introducing virtual ultrasound training as a new teaching tool  
in early pregnancy

M.G. Tolsgaard1

1Copenhagen University Hospital, Centre for Clinical Education and the 
Juliane Marie Centre, Copenhagen, Denmark

Ultrasonography has been adopted in many clinical specialties during the last 
decade including in obstetrics/gynaecology. Though ultrasonography, when 
used correctly, can be an effective diagnostic tool, it is at the same time highly 
operator-dependent. Insufficient training may lead to diagnostic errors that, 
in turn, may endanger patient safety. Increased awareness of the importance 
of proper training, as well as of the potential patient safety threats associated 
with the lack thereof, has intensified the search for optimised training meth-
ods. During this talk, current evidence on challenges to ultrasound training 
and assessment of trainee competence is reviewed. Discrepancies between 
trainees’ confidence and their expected levels of performances have raised 
concerns about the adequacy of current ultrasound training programmes. 
Trainees and educators have long called for more supervised hands-on time 
but this remains time consuming and may lead to increased patient discom-
fort if the examination is prolonged. Simulation-based ultrasound training has 
therefore been suggested to improve basic training without the risk of any pa-
tient discomfort. However, to examine the effectiveness of simulation-based 
ultrasound training, reliable and valid assessment instruments are needed. To 
assess trainee competence, the Objective Structured Assessment of Ultra-
sound Skills (OSAUS) scale has been shown to discriminate between differ-
ences in ultrasound competence and defensible pass/fail standards have been 
established for transvaginal ultrasound. Using this scale, a recent study has 
explored the effectiveness of simulation-based transvaginal ultrasound train-
ing and found that training leads to large immediate effects on performances 
with patients. Another study has shown that these effects persist even after 
2 months of clinical practice, suggesting that ultrasound simulation does in 
fact lead to long-term effects on diagnostic performance for novice trainees. 
Finally, the preliminary results of a large multi-centre randomized trial on the 
effect of simulation-based training on patient satisfaction, discomfort, the use 
of time during the examination, and finally need for supervision by a senior 
colleague is reviewed.
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gression analysis, adjusting for age at the time of inclusion, proved AMH alone 
to remain significantly correlated with time to menopause.
Limitations, reason for caution: The database was composed by pooling 3 
cohorts. The inclusion criteria for these cohorts were highly comparable. AMH 
was measured using 2 different assays performed in the same laboratory and 
both assay systems were later converted to the Gen II assay level. This conver-
sion factor has been previously published.
Wider implications of the findings: Forecasting of menopause timing may 
allow for individual counseling on reproductive lifespan and individual adjust-
ments in family planning to avoid age related infertility.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Unrestricted grant from Merck-Serono.
Trial registration number: Observational study with IRB approval in  volunteers.

O-203 Ovarian reserve assessment in users of oral contraception seeking 
fertility advice on their reproductive time span

K. Birch Petersen1, H. Westring Hvidman1, A. Pinborg2, E.C. Larsen1,  
K.T. Macklon1, A. Nyboe Andersen1

1Copenhagen University Hospital, Fertility Clinic, Copenhagen, Denmark
2Copenhagen University Hospital Hvidovre Hospital, Department of 
 Gynecology/Obstetrics, Copenhagen, Denmark

Study question: To what extend does oral contraception (OC) impair ovarian 
reserve parameters in women who seek fertility assessment and counselling to 
get advice on their remaining reproductive time span?
Summary answer: Ovarian reserve parameters were found to be significantly 
reduced among users of OC compared to non-users. Anti Müllerian Hormone 
(AMH) and Antral Follicle Count (AFC) were decreased by 28% and 31%, 
respectively, whereas the reduction in ovarian volume ranged from 29–53%, 
being most pronounced in the group 35–39.9 years.
What is known already: AMH and AFC have proven to be reliable predictors 
of ovarian ageing and onset of menopause. In women, AMH declines with age 
and data suggests a clear relationship with remaining reproductive life span and 
age at menopause. OC may alter parameters related to ovarian reserve assess-
ment, but the reduction in the various parameters is more uncertain.
Study design, size, duration: A prospective, population-based, cross sectional 
cohort study of the first 500 women aged 20–45 years seeking fertility counsel-
ling at the Fertility Assessment and Counselling Clinic (FACC) at Copenhagen 
University Hospital from 2011 to 2013. The study compared AMH, AFC and 
ovarian volume in users and non-users of OC.
Participants/materials, setting, methods: The FACC was initiated in order to 
provide individual fertility assessment and counselling. The first 500 consecu-
tive women were included in the present study. All women were examined by a 
fertility specialist, who performed a transvaginal ultrasound (AFC, ovarian vol-
ume, pathology) uptake of a full reproductive history and AMH measurement.
Main results and the role of chance: Among the 500 women, the proportion of 
OC-users was 133 (26.6 %). The ovarian volume was markedly reduced in all OC-
users ranging from 29% to 53% with the most pronounced reduction in the age 
group 35–39.9 years (p < 0.0005). In linear regression analyses with adjustment 
for age, AMH was 28% (95% CI 10–50%) lower and AFC was 31% (95% CI 
17–46%) lower in OC-users compared to non OC-users. Furthermore, we found 
a significant decrease in antral follicles sized 5–7 mm (p < 0.001) and antral fol-
licles sized 8–10 mm (p < 0.0001) among OC-users, but no decrease in antral 
follicles sized 2–4 mm (p < 0.247). The two groups (OC-users vs. non-OC-users) 
were comparable regarding age, BMI, smoking and maternal age at menopause.
Limitations, reason for caution: The study population consisted of women 
attending the FACC with a concern about their ovarian reserve and reproductive 
time span, which could imply a potential selection bias. Both AMH and AFC 
can be assessed independently of the cycle, but documentation of the accuracy 
in predicting residual reproductive time span is still needed.
Wider implications of the findings: Oral contraception has a major impact 
on the ovarian volume, and a moderate impact on AFC and AMH with a shift 
towards the small size in antral follicle subclasses. The most evident reduction 
occurs in the AMH producing follicles (5–7 mm and 8–10 mm follicles), which 
have the highest number of AMH secreting granulosa cells. Knowledge on 
these changes in ovarian morphology is important when using ovarian reserve 
parameters for counselling on reproductive time span.
Study funding/competing interest(s): Funding by national/international 
organization(s), the FACC was established in 2011 as part of the Reprosund 

of implanting are selected for transfer. Subsequently, supernumerary embryos 
with a good chance of implanting are selected for cryopreservation and possible 
transfer in the future while remaining embryos are discarded.

Embryos are most often selected for transfer based on multiple morpho-
logical characteristics at one or several stages of preimplantation development. 
However, implantation rates in general do not exceed 35 percent with embryo 
selection based on such morphological evaluation. This has resulted in a strong 
drive for finding alternative selection methods. One of the promising methods 
of recent years is the more detailed evaluation of morphology and developmen-
tal kinetics of the available embryos using time-lapse imaging.

On itself, time-lapse imaging of embryos is not new, but the technology 
gained traction due to the introduction, and active promotion by the companies 
involved, of new time-lapse devices that allow easy clinical adoption. Continu-
ous monitoring of embryo morphokinetics within the stable environment of 
an incubator is possible with these devices, where evaluation in a regular set-
ting outside the incubator exposes embryos to possibly undesirable changes in 
temperature, humidity, gas concentrations, and pH values. Time-lapse systems 
increase the precision and sensitivity of regular morphological evaluation and 
introduce new dynamic parameters, such as timing and synchrony of cleavage 
stages. They could allow for standardization, objectivity, and facilitate labora-
tory logistics. It has been suggested that time-lapse systems can be used to 
predict blastocyst formation, to distinguish aneuploid from euploid embryos, 
and that they improve the success rate after IVF.

But do these time-lapse systems actually deliver on all these promises? In 
this debate, a review of current available evidence will be presented to discrimi-
nate between hype and truth. This will answer whether it is time for time-lapse 
in the laboratory.

SELECTED ORAL COMMUNICATION SESSION

SESSION 54: CLINICAL ENDOCRINOLOGY (2)

Wednesday 2 July 2014 10:00 - 11:45

O-202 AMH predicts menopause; results of an ongoing follow up study 
in normo-ovulatory women

M. Depmann1, M.J.C. Eijkemans2, G.J. Scheffer1, I.A.J. van Rooij1, A. de Vet1, 
B.W.J. Mol3, F.J.M. Broekmans1

1University Medical Center, Reproductive Medicine and Gynaecology, 
Utrecht, The Netherlands
2Julius Center for Health Sciences and Primary Care, Biostatistics and  
Research Support, Utrecht, The Netherlands
3Academic Medical Center, Obstetrics and Gynaecology, Amsterdam,  
The Netherlands

Study question: This study aims to determine whether endocrine markers 
(Anti-Müllerian hormone (AMH) and Follicle Stimulation Hormone (FSH) or 
ultrasound markers (Antral Follicle Count (AFC)) are capable of predicting the 
occurrence of menopause in a group of normo-ovulatory female volunteers.
Summary answer: Even after adjusting for age at the time of inclusion, AMH 
remains significantly accurate in predicting time to menopause.
What is known already: The current study is an extension of a previously 
published study (Broer SL, 2011). By extending the follow up time from 11 to 
15 years and thus analyzing a larger group of postmenopausal women, a more 
accurate analysis for predicting time to menopause could be performed.
Study design, size, duration: A long-term follow up study was conducted. 302 nor-
mo-ovulatory women aged 21–46 were included between 1983 and 2001. Follow up 
was performed between 2012 and 2013. 218 women remained eligible for analysis.
Participants/materials, setting, methods: At time of inclusion AMH, FSH, 
AFC were measured. At follow up, women were asked to fill out a questionnaire 
designed to determine cycle state (regular, menopausal transition, menopausal). 
Cox regression analysis was performed to measure predictive power of age and 
ovarian reserve tests (ORT) for time to menopause.
Main results and the role of chance: 88 women (40.37%) had reached meno-
pause during the follow up. Univariate Cox regression analysis for predicting 
time to menopause using age and ORTs (AMH, FSH, AFC) showed that all 
variables significantly correlated with time to menopause. Multivariate Cox re-
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Summary answer: In this largest study so far the homozygous Ser/Ser geno-
type of FSHR polymorphism at position 680 is associated with a reduced ovar-
ian response to ovarian stimulation in IVF/ICSI, while Asn/Asn genotypes 
showed a significantly lower pregnancy rate.
What is known already: FSH is essential for normal reproductive function and 
is essential for oocyte maturation. Its action is mediated by the follicle-stimu-
lating hormone receptor. In women undergoing ART, the response to FSH is 
highly variable. There is a need for identification of predictive markers of ovar-
ian response due to this individual variability. Predicting the ovarian response 
is the main step towards developing individualized treatments with better ef-
fectiveness and improved safety. Several studies investigated the relationship 
between FSHR genotypes and ovarian stimulation albeit only in small groups, 
but results are conflicting.
Study design, size, duration: In this retrospective observational study data was 
collected from the Electronic Patient Database of the VU University Medical Cen-
tre, Amsterdam, The Netherlands. This database contained all treatment cycles from 
January 2008 till January 2012. The study population consisted of 1173 women.
Participants/materials, setting, methods: Women starting their first standard 
IVF/ICSI ovarian stimulation cycle, of whom the FSHR genotype was deter-
mined, were included. Three groups of patients were classified according to the 
three different FSHR 680 genotypes of asparagine (Asn) and/or serine (Ser); 
Asn/Asn, Asn/Ser and Ser/Ser polymorphisms. The primary outcome was on-
going pregnancy rate. Secondary outcomes were total number of follicles, oo-
cytes, embryos and top quality embryos.
Main results and the role of chance: The FSHR genotype distribution was 
as follows; 331 women in the Asn/Asn group (28.1%), 610 in the Asn/Ser 
group (52.0%) and 232 in the Ser/Ser group (29.8%). Patient characteristics 
did not differ significantly, except for the higher basal FSH in the Ser/Ser 
group (p = 0.005). The number of oocytes (p = 0.01) and number of embryos 
(p = 0.03) were significantly lower in the Ser/Ser group. The Asn/Asn group 
showed a significantly lower clinical and ongoing pregnancy rate. Ongoing 
pregnancies were 21.1% versus 30.2% and 25.9% (p = 0.01), for respectively 
Asn/Asn, Asn/Ser and Ser/Ser. Logistic regression analysis showed a significant 
lower chance on ongoing pregnancy in the Asn/Asn group compared to patients 
in the Asn/Ser and Ser/Ser group (p = 0.03).
Limitations, reason for caution: The strengths of this study is the large sample 
size and the use of treatment naive women (only first cycle IVF/ICSI were in-
cluded). A limitation of this study was the retrospective aspect.
Wider implications of the findings: This large retrospective study reveals that 
FSHR gene polymorphism at position 680 is associated with a different ovar-
ian response to controlled ovarian stimulation. These data may implicate that a 
natural modest response with a lower sensitive receptor may have advantages 
over a higher sensitive receptor. Negative effects of high ovarian stimulation 
may result in increased number of poorer oocytes or adverse effects on the 
endometrium development with a low pregnancy rate as a result.
Study funding/competing interest(s): Funding by University(ies), SWOG: 
Stichting Wetenschappelijk Onderzoek Gynaecologie (Gynaecological Re-
search Foundation)
Trial registration number: N/A.

O-206 Ovarian response in BRCA1 carriers: a case-control study

W. Verpoest1, E. Elsen1, S. Mackens1, M. De Rycke2, M. Bonduelle2,  
H. Van de Velde1, C. Blockeel1, M. De Vos1, N. Polyzos1, H. Tournaye1

1Universitair Ziekenhuis Brussel, Centre for Reproductive Medicine, Brussels, 
Belgium
2Universitair Ziekenhuis Brussel, Centre for Medical Genetics, Brussels, Belgium

Study question: To assess ovarian response to conventional ovarian stimula-
tion (COS) as part of a pre-implantation genetic diagnostic (PGD) treatment in 
BRCA1 mutation carriers.
Summary answer: BRCA1 mutation is not associated with a reduced response 
to ovarian stimulation.
What is known already: Loss-of-function mutations in the tumour suppressor 
genes BRCA1/2 are associated with an increased lifetime risk of developing 
breast- and/or ovarian cancer. In more recent years it has been hypothesized that 
germline mutations in BRCA-genes may be associated with in fertility-related 
problems. This is because BRCA genes participate in repair and maintenance 
of chromosome telomeres and the integrity of those is central in reproductive 
wellbeing.

 collaboration and is 50% co-financed by EU-regional funding. This study is also 
funded by the Capital Region Research Fund. There are no competing interests.
Trial registration number: The establishment of the Bio Bank is approved by 
the Scientific Ethical Committee (nr: H-1-2011-081).

O-204 Anti-Müllerian hormone (AMH) serum levels are correlated with 
the number of primary follicles in ovaries of female-to-male transgender 
persons

C. De Roo1, S. Lierman1, K. Tilleman1, M. Cornelissen2, S. Weyers3,  
G. T’Sjoen4, P. De Sutter1

1University Hospital Ghent, Reproductive Medicine, Gent, Belgium
2University Ghent, Basis Medical Science Faculty of Medicine and Health 
Science, Gent, Belgium
3University Hospital Ghent, Gynaecology, Gent, Belgium
4University Hospital Ghent, Endocrinology, Gent, Belgium

Study question: Are serum levels of anti-Müllerian hormone correlated with 
the number of follicles in ovaries of female-to-male transgender persons?
Summary answer: AMH serum levels are significantly positively correlated 
with the number of primary follicles found in ovarian tissue cortex of prelevated 
ovarian tissue.
What is known already: Anti-Müllerian hormone, expressed in granulosa 
cells, is a very interesting marker for ovarian reserve. AMH is currently used to 
evaluate the reproductive lifespan or to predict the ovarian response stimulation 
in IVF/ICSI cycli (Grynnerup et al., 2012).
Study design, size, duration: From April 2013 to January 2014, ovaries from 
female-to-male transgender persons were included after informed consent. At 
the moment of hysterectomy with bilateral oöphorectomy, hormone serum lev-
els were determined. One piece of ovarian cortex (5 × 5 mm) was obtained per 
person, fixed in 4% buffered formalin and embedded in paraffin.
Participants/materials, setting, methods: Fifteen persons were included with 
a mean age of 25.8 ± 7.1 years. The cortical piece was serially sectioned at 5 μm 
and stained with haematoxylin/eosin. Follicles were classified according to For-
tune (2003), and Pedersen and Peters (1986). Statistical analysis was performed 
using Spearman correlation tests.
Main results and the role of chance: AMH serum levels are significantly 
positively correlated (p = 0.022) with the number of primary follicles (n = 230, 
mean per person = 15.3). There is no correlation with the total number of fol-
licles (n = 1170, mean per person = 78), the number of primordial (n = 641, 
mean per person = 42.7) or secondary follicles (n = 20, mean per person = 1.3) 
(respectively p = 0.087; p = 0.349; p = 0.955). The correlation with the num-
ber of antral follicles could not be studied as no antral follicles were found in 
the randomly selected ovarian tissue strips. A significantly negative correlation 
with age is confirmed (p = 0.03).
Limitations, reason for caution: Although we did not find a significant cor-
relation with serum levels of total testosterone, free testosterone nor with sex 
hormone binding globulin, the influence of hormonal treatment in transgender 
persons on AMH serum levels or ovarian follicle reserve is unknown.
Wider implications of the findings: Although AMH is believed to play a role 
in keeping primordial follicles in a dormant state, in our study AMH serum 
levels do not mirror the size of the resting primordial follicle pool, which is in 
contradiction with previous findings in mouse and monkey ovaries (Kevenaar 
et al., 2006, Appt et al., 2009). Therefore, low serum AMH-levels do not ex-
clude the possibility of ovarian preservation on oncological patients.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Ghent University Hospital - Ghent University.
Trial registration number: Not applicable.

O-205 The relationship between follicle-stimulating hormone receptor 
polymorphism status and ongoing pregnancy in IVF; a large retrospective 
observational study

T.E. König1, J. van der Lee1, R. Schats1, P. Hompes2, C.B. Lambalk2

1VUMC, IVF Centre, Amsterdam, The Netherlands
2VUMC, Voortplantingsgeneeskunde, Amsterdam, The Netherlands

Study question: Is there an association between follicle-stimulating hormone 
receptor (FSHR) gene polymorphism at position 680 and ongoing pregnancies 
in women undergoing IVF/ICSI?



i87

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014 

78 cryopreserved embryos were transferred (1.3 ± 0.65 per transfer) resulting 
in 20 singleton pregnancies, 2 twin pregnancies (IR: 0.28 ). The cumulative 
pregnancy rate was 57.8% with a twin rate of 3.9%.
Limitations, reason for caution: - Is the Gn-Rh-persistent desensitization re-
sponsible for the hormonal profiles and the embryo implantation rates observed, 
or can other protocols give similar results? - FET after a long-agonist protocol 
may delay closing of IVF centers during closing periods.
Wider implications of the findings: Couples easily agree to a limited number 
of embryos transfered when they know they have the opportunity to undergo 
FET in the near future. This transfer strategy reduces twin rates without losing 
time. The long-agonist protocol was studied here because it is widely used; it 
was therefore logical to study its desensitization role in FET artificial cycles. 
Future studies are ongoing to understand how to manage artificial cycles im-
mediately after failed fresh embryo transfers using antagonists.
Study funding/competing interest(s): Funding by hospital/clinic(s), Cli-
nique Mathilde, centre d’assistance médicale à la procréation, 7 boulevard de 
l’Europe, 76100 Rouen, France
Trial registration number: Comité d’éthique, Clinique Mathilde.

O-208 ESHRE guideline: Management of women with Premature 
Ovarian Insufficiency

M. Davies1, L. Webber2, R. Anderson3, D. Braat4, J. Bartlett5, G. Conway6, 
S. de Muinck Keizer-Schrama7, E. Hogervorst8, F. Janse9, L. Liao10, 
A.T. Pedersen11, V. Vlaisavljevic12, C. Zillikens13, N. Vermeulen14

1University College London Hospitals Trust, Reproductive Medicine Unit, 
London, United Kingdom
2St Mary’s hospital, Obstetrics and Gynaecology, London, United Kingdom
3Centre for Reproductive Health, -, Edinburgh, United Kingdom
4Radboud University Medical Center, Obstetrics and Gynaecology, Nijmegen, 
The Netherlands
5The Daisy Network, -, Surrey, United Kingdom
6University College London Hospitals Trust, Department of Endocrinology, 
London, United Kingdom
7-, -, Rotterdam, The Netherlands
8Applied Cognitive Research SSEHS, -, Loughborough, United Kingdom
9University Medical Center Utrecht, Reproductive Medicine and Gynecology, 
Utrecht, The Netherlands
10University College London Hospitals Trust, Women’s Health Division, 
 London, United Kingdom
11Copenhagen University Hospital, -, Copenhagen, Denmark
12Univerzitetni klinicni center Maribor, Department of Human Reprod. & 
 Endocrin., Maribor, Slovenia
13Erasmus MC, Department of Internal Medicine, Rotterdam, The Netherlands
14ESHRE, -, Grimbergen, Belgium

Introduction: Premature/Primary ovarian insufficiency was first described in 
1942 and has, since then, been described with different names and definition. 
Premature ovarian insufficiency is a clinical syndrome characterised by men-
strual disturbances, raised gonadotrophins and low estradiol in women below 
the age of 40. There are multiple possible causes of POI, including genetic 
abnormalities, autoimmune disorders and iatrogenic causes.
Methodology: In 2011, a multidisciplinary group of European experts, includ-
ing gynaecologists, endocrinologists, a paediatrician, psychologist, bone spe-
cialist and a patient representative started the development of a guideline on the 
management of POI. Following the 12-step process described in the ESHRE 
manual for guideline development, the group started by scoping the guideline 
and drafting 29 key questions on the management of women with POI to be an-
swered in the guideline. A thorough literature search was performed, evidence 
tables were drafted and quality assessment was taken into account in a process 
of gathering all the relevant information from the literature to answer the differ-
ent key question. Finally, recommendations were written based on the collected 
evidence, benefits and harms, the preferences of the patients and the expertise 
of the guideline group members.
Results: The guideline on the management of women with Premature Ovarian 
Insufficiency consists of clinical evidence and recommendations on diagnosis 
and initial assessment of POI. The guideline also explores the consequences 
of POI for fertility, bone health, cardiovascular health, quality of life, sexual-
ity, and neurological health and described the management options for each 
of these consequences. All the information on the management of symptoms 

Study design, size, duration: A retrospective, case-control, non-randomised 
and mono-centre study. In the study group and both control groups 39 first 
treatment cycles were included (13:13:13). They were matched (1:1) for ovar-
ian stimulation protocol, starting dose of gonadotrophins, for age ±3 years and 
pick-up date ±1 year. The study period covered 2006–2013.
Participants/materials, setting, methods: Academic PGD reference centre. 
13 BRCA1 cases (group A) stimulated in an antagonistic scheme with starting 
dose of 150 units of gonadotrophins, matched to two control groups, group B, 
patients for PGD for monogenic disorders not associated with infertility, and 
group C patients for ICSI and blastocyst transfer.
Main results and the role of chance: Statistical analysis was performed using 
SPSS software (version 22.0). Numerical variables were compared using Mann-
Whitney U-test, continuous variables were analysed by Fisher’s exact test. 
Compared with the control groups, B1 and B2, BRCA patients do not produce 
a significant lower amount of mature oocytes (A: 10.077 (SD:5.6); B: 11.62 
(SD:5.1); C:9.308 (SD:5.9)) and no significant difference was found in the total 
dose of gonadotrophins used in the three groups to achieve this result (A: 1431 
(SD:257) U; B:1450 (SD:303) U; C:1315(SD:264) U). No difference in pregnan-
cy rate was found; the pregnancy rate in all groups was 23.1%. Overall there are 
no significant differences in outcome parameters between the groups compared.
Limitations, reason for caution: Although this series is larger than those 
previously reported, the numbers remain small and more extensive studies are 
required. The retrospective character of the study reflects clinical practice, how-
ever does not exclude selection bias.
Wider implications of the findings: Contrary to recent studies that have sug-
gested that BRCA1 mutations are associated with an earlier menopause and 
occult primary ovarian insufficiency, our study did not confirm reduced ovarian 
response. This implies that BRCA patients presenting for IVF and/or PGD can 
use conventional stimulation schedules.
Study funding/competing interest(s): Funding by hospital/clinic(s), Univer-
sitair Ziekenhuis Brussel.
Trial registration number: N/A.

O-207 Transfer of frozen embryos in an artificial cycle after a failed 
long Gn-Rh agonist protocol: hormonal profiles of 2 separate transfers in 
one month

C. Avril1, A. Finet1, V. Grzegorczyk-Martin1, J. Roset1

1Clinique Mathilde, Medecine de la Reproduction, Rouen Cedex, France

Study question: Is there persistent pituitary suppression after failed fresh em-
bryo transfer with a long acting Gn-Rh agonist protocol which could allow 
cryo-preserved embryo transfer (FET) in an artificial cycle with adequate endo-
metrium and embryo implantation rates (IR)?
Summary answer: Pituitary suppression was observed for all the patients and 
an appropriate endometrium was obtained for 57/60 patients. This protocol led 
to 28% IR, not statistically different from fresh embryo transfer IRs.

2 separate transfers over a one-month period permit a high mono foetal 
pregnancy rate in a record time.
What is known already: For couples, the key issue is the time to obtain preg-
nancy which is the real obstacle to a single embryo transfer.

An artificial cycle is an effective preparation of the endometrium for FET. 
When fresh embryo transfer cycles fail to yield pregnancies, another injection 
of long acting agonists is usually administered before FET.
Study design, size, duration: Prospective cohort study: 128 women with cryo-
preserved embryos after a long agonist protocol From October 2012 to June 2013.
Participants/materials, setting, methods: Hormone levels were measured be-
fore and during the cycle for FET, following failed long agonist protocols (Trip-
toreline LP 3 mg on cycle day 1, followed by gonadotrophin day 15–25, luteal 
support by progesterone 400 mg intra-vaginally). FET artificial cycles began 
7 days after stopped progesterone, by administration of 6 mg oestradiol valerate.
Main results and the role of chance: 170 fresh embryos were transferred 
(1.29 ± 0.61 per cycle) leading to 54 singleton pregnancies, and one twin (IR 
0.32).Of the 74 not pregnant, FET was delayed for 6 due to closing of the center 
and 4 due to patient’s choice. On starting day of oestradiol, desensitisation was 
persistant for all: E

2
:33.87 ng/ml ± 10.94; LH:1.18 mUI/ml ± 0.9; Progester-

one: 0.365 pg/ml ± 0.20; endometrial thickness: 1.655 mm ± 0.755. On start-
ing day of progesterone, no premature progesterone elevation was observed: 
E

2
 352.43 ng/ml ± 235.19; LH 3.28 mUI/lm ± 2.61; progesterone 0.45 pg/

ml ± 0.38; endometrial thickness: 8.26 mm ± 1.57.60 FET were performed. 
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the largest proportion of activated genes. Nevertheless, the results of method 2 
and 3 were remarkably concordant. The limitations of our study in detecting all 
activated genes might be overcome by labeling and enriching nascent RNA and 
by increasing the sequencing depth.
Wider implications of the findings: Gene expression profiling is widely 
used to get insight into mechanisms of early embryonic development and 
to characterize embryos generated by various techniques or exposed to dif-
ferent culture conditions. RNA sequencing in bovine oocytes and embryos 
facilitated for the first time mapping of the onset of embryonic expression 
for almost 8,000 genes. The timing of embryonic gen(om)e activation offers 
an additional level of information for embryo biosystems research and for 
detecting disturbances of early development due to genetic, epigenetic, and 
environmental factors.
Study funding/competing interest(s): Funding by national/internation-
al organization(s), Deutsche Forschungsgemeinschaft, EU (PLURISYS,  
FECUND).
Trial registration number: FOR 1041.

O-210 PGS results in cycles producing day 5 and day 6 blastocysts

K. Ketterson1, D. Hill2, J. Barritt2, P. Colls1, E. Mills1, C. Wagner3, A. Beltsos3, 
C. MacCaffrey4, J. Grifo4, S. Munne1

1Reprogenetics, Livingston, U.S.A.
2SCRC, Beverly Hills, U.S.A.
3Fertility Centers of Illinois, Highland Park, U.S.A.
4New York University Fertility Center, New York, U.S.A.

Study question: To determine the chromosome status as well as implantation 
potential of embryos reaching blastocyst either on day-5 or day-6, in PGS cy-
cles producing both types of embryos and resulting in SET.
Summary answer: Chromosome abnormalities were significantly higher in 
day-6 than day-5 blastocysts, but 42% of day-6 were still euploid. Implantation 
rates of day-6 blastocyst were similar to day-5.
What is known already: Some centers produce more day-6 blastocysts than 
others depending on their culture conditions and stimulation. Time-lapse 
 studies suggest that delayed morula formation is linked to aneuploid and 
lower implantation potential. These observations could be center-dependent, 
and have not been focused on centers producing a sizable number of day 6 
blastocysts.
Study design, size, duration: Cohort study. Between 1/1/2013 and 6/1/2013, 
373 cycles underwent PGS at three fertility centers, and of those we selected for 
this study 71 cycles (17.8%) that produced both day-5 and day-6 blastocysts.
Participants/materials, setting, methods: Embryos were biopsied at  blastocyst 
stage either on day-5 or -6, vitrified, and the biopsies analyzed by array CGH. 
SET of warmed euploid embryos was performed and pregnancies followed up. 
Euploid day-5 embryos were prioritized for replacement if both euploid day-5 
and -6 were available.
Main results and the role of chance: Of 311 day-5 embryos 56.6% were 
 euploid, 33.4% aneuploid (one or two aneuploidies), 7.4% complex abnormal 
(>2 aneuploidies), and 2.6% not analyzable, compared to 42%, 44.6%, 11.5%, 
and 1.9%, for day 6 embryos (n = 157), respectively. The euploidy rate between 
day-5 and day-6 embryos (p < 0.025) was significantly different.

Of the 71 cycles, 30 had only day-5 euploid blastocysts, 27 had euploid 
day-5 and day-6 blastocysts, 4 had only day-6 euploid blastocysts, and 10 had 
no euploid blastocysts.

There were 11 cycles with no normal embryos, 15 cycles that banked the 
embryos and have not yet been replaced, 39 with one day-5 blastocysts replaced 
resulting in 20 pregnancies (51%) and 6 with a day-6 embryos replaced, result-
ing in 3 pregnancies (50%).
Limitations, reason for caution: Some biases were eliminated by includ-
ing similar numbers of cycles from each center (n = 24, 23, 23), and by only 
 including from SET cycles producing day-5 and day-6 blastocysts. The major 
limitation was the low number of cycles with a day-6 embryo replaced.
Wider implications of the findings: Day-6 embryos are worth biopsy since 
42% of them are still euploid, and when replaced in a warmed cycle they 
implant at similar rates as day-5 embryos. Time-lapse selection of  embryos 
based on late morula formation may discard embryos with potential to 
 implant.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Reprogenetics.
Trial registration number: Not applicable.

and consequences of POI, is summarized in a chapter on treatment options, 
including hormone replacement therapy, and alternative treatments. Finally, life 
expectancy of women with POI and implications their relatives are described.
Conclusion: The final draft of the guideline on the management of women with 
Premature Ovarian Insufficiency will be presented. The next step in the process 
of guideline development is an extensive review by the stakeholders and future 
users of the guideline.

SELECTED ORAL COMMUNICATION SESSION

SESSION 55: GENES AND EMBRYO DEVELOPMENT

Wednesday 2 July 2014 10:00 - 11:45

O-209 RNA sequencing provides new insights into the timing of 
embryonic genome

E. Wolf1, A. Graf1, S.T. Krebs1, V. Zakhartchenko1, H. Blum1

1Gene Center LMU Munich, Molecular Animal Breeding and Biotechnology, 
Munich, Germany

Study question: During maternal-to-embryonic transition control of embry-
onic development gradually switches from maternal RNAs and proteins stored 
in the oocyte to gene products generated after embryonic genome activation 
(EGA). Detailed insight into the onset of embryonic transcription is obscured 
by the presence of maternal transcripts. Using the bovine model system, we 
established by RNA sequencing a comprehensive catalogue of transcripts in 
germinal vesicle and metaphase II oocytes, and in embryos at the 4-cell, 8-cell, 
16-cell and blastocyst stages.
Summary answer: By combining a dedicated cross breeding design of Bos 
taurus taurus × Bos taurus indicus with the sensitivity and single nucleotide 
resolution of RNA-Seq, we created a basis for detailed analyses of oocyte matu-
ration, early embryo development and expression of parental alleles. We estab-
lished novel strategies for identification of de novo transcribed RNAs, providing 
detailed insight into the timing of activation of almost 8,000 genes during early 
bovine embryo development.
What is known already: EGA occurs in several waves, and the timing of major 
EGA is species dependent: it occurs at the 2-cell stage in mouse embryos, at 
the 4- to 8-cell stage in human and pig embryos, and at the 8- to 16-cell stage in 
bovine embryos. At the time of EGA, both maternal and embryonic transcripts 
are present in the embryo, thus hampering a precise mapping of the onset of 
embryonic expression of specific genes. First insight into the timing of global 
EGA came from incorporation studies of radiolabeled uridine triphosphate 
(UTP). However these studies did not provide the resolution of activation of 
individual genes.
Study design, size, duration: We used high throughput sequencing to generate 
comprehensive transcriptome profiles of oocytes and early embryos.
Participants/materials, setting, methods: These were produced by in vitro 
fertilization of Bos t. taurus oocytes with sperm from a Bos t. indicus bull to 
facilitate parent-specific transcriptome analysis.
Main results and the role of chance: Transcripts from 12.4 to 13.7 × 103 dif-
ferent genes were detected in the various developmental stages. EGA was ana-
lyzed by i) detection of embryonic transcripts which are not present in oocytes; 
ii) detection of transcripts from the paternal allele; and iii) detection of primary 
transcripts with intronic sequences. These strategies revealed (i) 220, (ii) 937, 
and (iii) 6,848 genes to be activated from the 4-cell to the blastocyst stage. 
The largest proportion of gene activation, i.e. (i) 59%, (ii) 42%, and (iii) 58%, 
was found in 8-cell embryos, indicating major EGA at this stage. Gene ontol-
ogy analysis of genes activated at the 4-cell stage identified categories related 
to translation, RNA processing and transport, consistent with preparation for 
major EGA.
Limitations, reason for caution: Notably, the results of the three methods to 
detect the onset of gene expression were consistent with respect to the timing 
of minor EGA at the 4-cell stage and major EGA at the 8-cell stage; however 
the absolute numbers of activated genes detected were rather different. This is 
due to the facts that i) method 1 covered only genes which are not transcribed 
in oocytes; and ii) method 2 relied on SNPs distinguishing the parental alleles, 
which were - in our experiment - found only in about 20% of the known bovine 
genes. Thus, method 3 based on the presence of primary transcripts identified 
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Study question: Does multinucleated embryos in 2 cells stage present higher 
aneuploidy rate than those multinucleated in 4 cells?
Summary answer: Embryos with at least one blastomere multinucleated (more 
than two nuclei per cell) in two cells stage are more frequent and present lower an-
euploidy rate than embryos where multinucleation is present in the four cells stage. 
Multinucleation in 2 cells stage seems to be a transitory event in IVF embryos.
What is known already: Multinucleation is a relatively frequent event in those 
embryos generated in IVF laboratories, which has been related with abnormal 
embryo development and increased aneuploidy rate, although there are live births 
from multinucleated embryos. It has been widely analyzed in 4 cells embryos. 
Time-lapse incubation allows identifying it during early development without 
compromising embryo viability. Recent studies point that it is a transitory event.
Study design, size, duration: Retrospective study of 564 embryos from  
96 PGD patients incubated in a time lapse incubator 37°C 6% CO2 atmosphere 
and analyzed by arrays CGH (24 chromosomes) between September 2011 and 
January 2014 in IVI VIGO.
Participants/materials, setting, methods: Embryos over 6 cells on day 3 were 
biopsied for CHG-arrays analysis. They were classified as normal or abnormal 
according to the genetic results. Multinucleation was annotated in 2 cells and 
4 cells stage as NM =  no multinucleation, and M =  multinucleated. χ2-t and 
t-test were performed.
Main results and the role of chance: 127 embryos were M in 2 cells stage 
(21.8%), whereas 28 were normal (22.0%). 437 embryos were NM in 2 
cells, being 123 normal (28.1%) (p = 0.172). Considering multinucleation in  
4 cells stage, 71 out of 564 were M (12.5%), whereas 9 were normal (12.6%),  
493 embryos showed no multinucleation on 4 cells, being 142 of them normal 
after array CGH (28.8%) (p = 0.004).
Limitations, reason for caution: Data analysis is based in a retrospective 
analysis, no description of the complexity of the chromosomal abnormality is 
reported. The number of multinucleated embryos is reduced.
Wider implications of the findings: These findings confirm that multinucle-
ation should be employed as an exclusion criteria for embryo selection in  
4 cells stage embryos, while it should not be consider detrimental for 2 cells 
stage embryos, enhancing embryo selection in those circumstances when it 
should be done on early stage.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI.
Trial registration number: Not applicable.

O-213 Vitrified embryo transfer (VFET) success of euploid blastocysts 
(BL) is similar among morphologic quality grades

M.C. Schiewe1, J.B. Whitney1, N. Nugent1, S. Zozula1, R.E. Anderson1

1Southern California Institute for Reproductive Sciences, ART,  
Newport Beach CA, U.S.A.

Study question: Does the morphological size or quality grade of Day5 or Day6 
euploid BL at the time of biopsy significantly influence pregnancy outcomes?
Summary answer: There was no difference in the euploid status or implan-
tation rate of Day5 versus Day6 biopsied embryos. Furthermore, blastocoele 
size and quality grade had no significant effect. However, a trend toward lower 
implantation and higher spontaneous miscarriages was observed among Day6 
Full BL and BL with ‘B’ quality trophectoderm (TE).
What is known already: The integration of array CGH-PGS technology into an 
establish BL culture program is best achieved by vitrification mediated delayed im-
plantation of euploid embryos into normal, unstimulated uterine conditions. The rel-
ative importance of TE or inner cell mass (ICM) grades influencing fresh non-PGS 
cycles outcomes have been mixed. A recent report (ESHRE 2013) contested that an 
‘A’ quality TE grade is more predictive of pregnancy success than an ‘A’ quality ICM.
Study design, size, duration: 244 PGS cycles and 196 VFET embryo transfer 
cycles were evaluated between mid-2011–2013. The objective was to determine 
whether BL development and ICM/TE quality of Day5 or Day6 embryos cor-
related to implantation success. Differences were determined by Chi-square 
analysis (P < 0.05).
Participants/materials, setting, methods: Embryos underwent Day3 laser 
zona ablation, followed by Day5/6 BL dissection of protruding TE. Biopsied 
cells were analyzed by array-CGH (Genesis Genetics). Prior to biopsy, BLs 
were morphologically graded (Gardner method: 3–6/A or B ICM/TE grade), 
and then vitrified post-biopsy by MicroSecure vitrification using non-DMSO 
solutions (Innovative Cryo Enterprises).
Main results and the role of chance: BL development (65%) resulted in 82% 
being of sufficient quality for biopsy (grade 3–6 and AA, AB, BA, or BB), 

O-211 Analysis of clinical outcome performing fresh or vitrified-warmed 
blastocyst transfer after trophectoderm biopsy in 307 Preimplantation 
Genetic Screening with array comparative genomic hybridization cycles

A. Colasante1, M.G. Minasi1, A. Ruberti1, V. Casciani1, R.P. Cotarelo1, 
S. Bono2, A. Nuccitelli2, A. Biricik2, K. Litwicka1, C. Mencacci1, 
F. Fiorentino2, E. Greco1

1European Hospital, Medicina della Riproduzione, Rome, Italy
2Genoma, Molecular Genetics Laboratory, Rome, Italy

Study question: The aim of this study is to retrospectively compare clinical out-
comes of fresh versus frozen/thawed Embryo Transfer (ET) in 307 cycles with 
Preimplantation Genetic Screening (PGS) cycles with array comparative genom-
ic hybridization (aCGH) performing fresh or frozen-thawed blastocyst transfer.
Summary answer: In PGS-aCGH cycles, fresh or frozen/thawed biopsied blasto-
cysts give similar clinical pregnancy and implantation rates. Cryopreservation of 
blastocyst after trophectoderm biopsy does not interfere with clinical outcomes.
What is known already: PGS with trophectoderm biopsy is becoming a 
 frequent strategy in infertility centers. When applying aCGH, a time of ap-
proximately 24 h is needed for the genetic results. In some occasions it is not 
 possible to perform a fresh transfer and blastocyst cryopreservation is neces-
sary.  Blastocyst vitrification/warming procedure give very high survival and 
implantation rates. Therefore, the combined use of PGS-aCGH and cryopreser-
vation could be used for achieving good clinical results.
Study design, size, duration: The outcome of 307 Preimplantation Genetic 
Screening cycles performed from September 2012 to October 2013 with troph-
ectoderm biopsy and aCGH were retrospectively analyzed. Mean female age 
was 36.6 ± 4.20 years. One-hundred-twelve fresh and 129 vitrified-warmed 
 euploid blastocysts were transferred in 103 and 111 cycles respectively.
Participants/materials, setting, methods: When blastocyst stage was achieved 
on day-5, the biopsy was performed and fresh ET was possible on day-6 after 
receiving the genetic results. When blastocysts were obtained later (day-6 or 7), 
ET was delayed to a new natural cycle and blastocysts were individually vitri-
fied after the biopsy.
Main results and the role of chance: A total of 3153 oocytes were collected, 
2500 MII were injected and 1946 fertilized (77.8%). On day-3, 1946 embryos 
were obtained, 1671 (85.9%) were of excellent-good quality. On day-5-6-7, a 
total of 1035 blastocysts were obtained (53.2%) and all of them were biopsied. 
The genetic result was available for 1017 (98.3%) of them and 341 (32.9%) 
resulted euploid. In 103 cycles it was possible to perform a fresh transfer of 
112 blastocysts. The clinical pregnancy and implantation rates were 54.4% and 
52.7% respectively (N = 56 and N = 59). In 111 cycles, ET were performed with 
129 vitrified-warmed blastocysts. Clinical pregnancy and implantation rates 
were 56.8% and 53.5% respectively (N = 63 and N = 69). All warmed blasto-
cysts survived. No statistical differences were observed between the two groups.
Limitations, reason for caution: It has been reported that a late transfer on 
day-6 of an expanded blastocyst can lead to a reduced success rate due to 
an asynchrony with endometrial receptivity. In addition, some country have 
 limitations in blastocyst cryopreservation for legal reasons. Finally, some blas-
tocysts could not survive after warming.
Wider implications of the findings: Several studies comparing fresh versus 
vitrified-warmed blastocysts show controversial results. The advantage of cryo-
preserved transfer is that there is a better synchronization with endometrium 
during a natural cycles, where the estradiol levels are physiological. Anyway, 
the fresh embryo transfer is less expensive than embryo replacement after cryo-
preservation and have not legal issue but, when the blastulation start later than 
day-5, cryopreservation become indispensable. The data of the present study 
demonstrate that both procedures are efficient and can be applicable.
Study funding/competing interest(s): Funding by hospital/clinic(s), No 
 specific funding was obtained for this study. None of the authors have any com-
peting interests declared.
Trial registration number: Not applicable.

O-212 Morphology dynamics of multinucleation affects embryo 
chromosome content

E. Muñoz Muñoz1, M. Ojeda2, M. Perez2, E. Taboas2, M. Meseguer3,  
J. Aguilar2

1IVI Vigo, Reproducitve Medicine, Vigo, Spain
2IVI Vigo, IVF Laboratory, Vigo, Spain
3IVI Valencia, IVF Laboratory, Valencia, Spain
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Wider implications of the findings: Although there seems to be a relation-
ship between the ploidy status and blastocyst morphology/development dy-
namics, morphological and morphokinetics evaluation cannot replace PGS. 
However time-lapse monitoring could be used in conjunction with PGS to 
choose, within a cohort, the blastocysts to analyze. It could also represent a 
valid alternative to genetic analysis when PGS is not applicable for legal or 
personal reasons.
Study funding/competing interest(s): Funding by hospital/clinic(s), no 
 specific funding was obtained for this study. None of the authors have any com-
peting interests declared.
Trial registration number: Not applicable.

O-215 Next generation sequencing reveals distinct differences in global 
gene expression profiles in non-implanted blastocysts and blastocysts 
resulting in live birth

K. Kirkegaard1, P.F. Villesen2, J.M. Jensen2, J.J. Hindkjær3, S. Kølvraa4,  
H.J. Ingerslev3, K. Lykke-Hartmann5

1Aarhus University Hospital, Department of Clinical Biohemistry, Aarhus, 
Denmark
2Aarhus University, BiRC, Aarhus, Denmark
3Aarhus University Hospital, Fertility Clinic/Centre for Preimplantation 
Genetic Diagnosis, Aarhus, Denmark
4Vejle Hospital, Department of Clinical Genetics, Vejle, Denmark
5Aarhus University, Department of Biomedicine, Aarhus, Denmark

Study question: Do global gene expression profiles differ between non- 
implanted embryos and embryos resulting in live birth?
Summary answer: From the set of 181 genes that were the most differentially 
expressed, 145 genes were upregulated in trophectoderm (TE) biopsies from 
embryos that did not implant (TE(−) biopsies), whereas only 36 genes showed 
an upregulation in the TE samples from embryos resulting in live birth (TE(+) 
biopsies).
What is known already: Results obtained from animal models point towards 
the existence of a gene expression profile that is distinguishably different in 
viable embryo compared with non-viable embryos. Knowledge of human em-
bryo transcripts is limited, in particular with regard to a relation between gene 
expression and clinical outcome.
Study design, size, duration: Embryos from infertile couples presenting for 
infertility treatment at the Fertility Clinic Aarhus University Hospital. TE biop-
sies were obtained on Day 5 and the embryos transferred on Day 6
Participants/materials, setting, methods: RNA from three biopsies (TE(+)) ob-
tained from blastocysts resulting in live birth and three biopsies (TE(−)) obtained 
from non-implanting blastocysts was subjected to genome wide sequencing. 
qPCR analyses was performed on a set of independently collected TE biopsies.
Main results and the role of chance: All reads were mapped to the human 
reference genome (hg19) and filtered. RPKM values were calculated and anal-
ysed. Using a set of filtering criteria, we obtained a list of 181 genes that were 
the most differentially expressed. When these genes were grouped as specific 
to either TE(+) or TE(−) biopsies, it showed that almost 80% (145 genes) of the 
genes were upregulated in TE(−) biopsies, whereas only 20% (36 genes) showed 
an upregulation in the TE(+) samples compared to the TE(−) biopsies. The RNA 
sequencing results were supported by qPCR of three selected genes (DNAJC1, 
SPEN and CALR) that were upregulated in the TE(−) biopsy compared to the 
TE(+) biopsy.
Limitations, reason for caution: Results need to be confirmed on a larger set 
of biopsies.
Wider implications of the findings: The distinct differences between 
 expressed genes in implanted and non-implanted embryos that were morpho-
logically similar suggest the presence of functional, but visually undetectable 
differences. Our study contribute with new knowledge of which gene-families 
plays an important role in implantation
Study funding/competing interest(s): Funding by University(ies), Funding 
by national/international organization(s), Funding by commercial/corporate 
company(ies), the study was conducted with support from Aarhus University, 
The Danielsen Foundation, AP Møller Foundation, Lipperts Foundation,  Segels 
Foundation, The Toyota Foundation. Research at the Fertility Clinic,  Aarhus 
University Hospital is supported by an unrestricted grant from MSD and  
Ferring.
Trial registration number: The study was part of a study registered at 
 ClinicalTrial.gov with accession number NCT01139268.

and 99.2% cryosurvival upon VFET. There was no difference in the euploidy, 
implantation or miscarriage rates, respectively, of Day5 (50.6%, 79.4%, 2.6%) 
or Day6 (49.8%, 77.5%, 8.1%) BL. Spontaneous miscarriage rates were high-
est among cycles transferring Day6 BB (15.3%, n = 17 VFET) or AB (33.3%, 
n = 10 VFET) quality BL. The majority of VFET cycles (n = 139) used AA 
quality BL with high implantation potential (82%) and low loss rates (3.5%).
Limitations, reason for caution: A patients’ highest quality, euploid BL were 
selected for VFET, with Day5 (n = 117) preferred over Day6 (n = 79), resulting 
in a disproportionately low number of non-AA quality BL cycles (n = 57) to 
interpret the significance of suboptimal trends.
Wider implications of the findings: Extremely high implantation and preg-
nancy success can be achieved incorporating a PGS/VFET treatment plan, inde-
pendent of the developmental progress and quality of the euploid BL vitrified. 
It is anticipated however, that a larger database will further reveal that Day 6 
euploid BLs with fair quality TE will have less ability to sustain a healthy preg-
nancy. Overall, these data suggest that time-imaging analysis alone, without 
euploidy determination, is unlikely to attain similar pregnancy outcomes.
Study funding/competing interest(s): Funding by hospital/clinic(s), SCCRM.
Trial registration number: Not applicable.

O-214 Analysis of morphology, morphokinetic and ploidy status in  
1035 biopsied blastocysts

M.G. Minasi1, A. Colasante1, A. Ruberti1, A.M. Lobascio1, A. Nuccitelli2,  
L. Spizzichino2, A. Biricik2, M.T. Varricchio1, K. Litwicka1, F. Fiorentino2,  
E. Greco1

1European Hospital, Medicina della Riproduzione, Rome, Italy
2Genoma, Molecular Genetics Laboratory, Rome, Italy

Study question: The aim of this study was to evaluate possible relationships 
among blastocyst ploidy status, standard morphology evaluation and time-lapse 
kinetics, in Preimplantation Genetic Screening (PGS)-array comparative ge-
nomic hybridization (aCGH) cycles.
Summary answer: A statistically higher percentage of top quality inner cell 
mass and trophectoderm cells was found in euploid compared to aneuploid 
blastocysts. In addition, euploid blastocysts showed higher expansion grades 
than aneuploid ones. Finally, euploid blastocysts started to blastulate, expand 
and hatch faster than aneuploid ones
What is known already: Embryo quality has been always considered an im-
portant predictor of implantation and pregnancy. Nevertheless, knowledge of 
the relative impact of each morphological parameter at the blastocyst stage 
needs to be increased. Recently, with the introduction of time-lapse technology 
morphokinetic parameters can also be evaluated.
Study design, size, duration: The morphology of 1035 blastocysts obtained in 
307 PGS cycles performed from September 2012 to October 2013 with troph-
ectoderm biopsy and aCGH were retrospectively analyzed. Mean female age 
was 36.6 ± 4.20 years old; 726 blastocysts were cultured in a time-lapse incuba-
tor allowing the morphokinetic parameters to be analyzed.
Participants/materials, setting, methods: For standard morphology,  expansion 
grade (EXP, 1–6), quality of inner cell mass (ICM, A–C) and  trophectoderm cells 
(TE, A–C) were analyzed. The morphokinetic parameters observed were: IIPB 
extrusion, 2PN appearance, pronuclear fading, onset of 2- to 8-cell  divisions, time 
between 3- and 4-cell stage (s2), blastulation, expansion and hatching timing.
Main results and the role of chance: Euploid blastocysts with grade-A ICM 
were 179/432 = 41.4%, grade-B ICM were 115/360 = 31.9% and grade-C ICM 
were 43/179 = 24.0% (A vs. B: p < 0.01; A vs. C p < 0.001). Euploid blastocysts 
with grade-A TE were 171/408 = 41.9%, grade-B TE were 95/297 = 32.0% 
and grade-C TE were 71/266 = 26.7% (A vs. B: p < 0.01; A vs. C: p < 0.001). 
Sixty-four blastocysts were not expanded enough. Regarding expansion, per-
centages of euploid blastocysts were 18/64 = 28.1% for grade-2, 10/52 = 19.2% 
for grade-3, 32/116 = 27.6% for grade-4, 25/764 = 33.9% for grade-5 and 
18/39 = 46.2% for grade 6 (2–3 vs. 5–6; 4 vs. 6 p < 0.05). Blastulation, expan-
sion, hatching and s2 timing were 109.6 ± 10.4, 115.8 ± 10.3, 121.1 ± 12.8 and 
1.6 ± 2.8 in euploid and 111.4 ± 10.6, 119.3 ± 12.4, 124.6 ± 13.5 and 3.4 ± 4.9 
in aneuploid blastocysts (p < 0.001 for s2 p < 0.05 for the rest). No statistical 
differences were found for the remaining morphokinetic parameters.
Limitations, reason for caution: The main limitation of morphology assess-
ment is that it is a static system and can be operator-dependent. The main limita-
tions of the time-lapse technology is that it is impossible to rotate the embryos 
making it very difficult to observe in case of blastomere overlapping or elevated 
cytoplasmic fragmentation.
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O-217 Stable non-random X chromosome inactivation in human embryonic 
stem cells: culture artefact rather than a parent-of-origin specific event

M. Geens1, L. Barbé1, C. Spits1, K. Dée1, L. Van Haute1, K. Sermon1

1Vrije Universiteit Brussel, Reproduction and Genetics, Brussels, Belgium

Study question: In this study, we investigated the X chromosome inactivation 
(XCI) pattern in a large cohort of human embryonic stem cells (hESC) during 
long-term culture.
Summary answer: A stable XCI pattern was detected during long-term undif-
ferentiated culture and after differentiation to somatic and trophoblast lineages: 
all fifteen lines displayed stage III XCI, with major loss of XCI marks, and 
those lines which were informative for the microsatellite markers we studied 
(11/15) showed a completely non-random XCI pattern.
What is known already: Female hESC cultures have previously been shown to 
display variable XCI patterns. Unlike mouse embryonic stem cells, most hESC 
already display XCI at the undifferentiated state. Moreover, a predominant oc-
currence of non-random XCI patterns has been reported; but the origin of this 
non-random pattern in hESC remained unresolved.
Study design, size, duration: The XCI pattern of fifteen female hESC lines 
was analyzed in the undifferentiated state, at different passages during long 
term culture, and after differentiation into somatic osteoprogenitor-like cells 
and towards trophoblast lineage. The observed XCI patterns were correlated to 
the DNA of the donors to identify the inactivated X chromosome.
Participants/materials, setting, methods: To analyze DNA methylation, we ap-
plied methylation-sensitive restriction, followed by PCR for two microsatellite 
markers, and bisulphite sequencing. Expression of XIST and TSIX was investigated 
using real time PCR, while minisequencing was used to determine mono- or bial-
lelic gene expression. Histone modifications were analysed by immunostaining.
Main results and the role of chance: Methylation analysis revealed XCI in all 15 
hESC lines. One line was non-informative for both markers; eleven lines displayed 
a completely skewed, non-random methylation pattern. From ten lines for which 
donor DNA was available, six lines displayed non-random methylation, and thus 
inactivation, of the male donor allele; four of the female donor allele. The remain-
ing three lines did not display DNA methylation at the microsatellite markers, but 
further bisulphite sequencing analysis revealed partially methylated profiles, sug-
gesting erosion of methylation rather than absence of XCI. Strikingly, in none of 
the lines the presence of repressing histone marks or XIST/TSIX expression could 
be observed. The same methylation pattern was observed at low and high passages 
and in undifferentiated as well as in differentiated samples in all lines.
Limitations, reason for caution: We investigated the methylation status of 
the X chromosome using two microsatellite markers. Further refinement of the 
analysis at multiple loci spread over the whole chromosome could offer a more 
in-depth view of the XCI patterns in hESC.
Wider implications of the findings: We excluded a parent-of-origin-related 
mechanism for the non-random XCI appearance. Whether this pattern reflects 
the epigenetic status of the embryonic donor cells or an XCI-related culture 
advantage remains to be investigated.

The presence of the culture-adapted XCI pattern, already at early passages, 
and its persistence in differentiated progeny cautions for the applicability of 
hESC. As this seems to result from suboptimal culture conditions, future efforts 
should focus on the optimization of hESC derivation and culture.
Study funding/competing interest(s): Funding by University(ies), Research 
Foundation - Flanders (FWO-Vlaanderen) [grant number 1502512N], Methu-
salem grant of the Research Council of the Vrije Universiteit Brussel.
Trial registration number: N/A.

O-218 Endoderm formation improves germ cell differentiation potential 
of human embryonic stem cells

G. Duggal1, B. Heindryckx1, S. Warrier1, T. Deroo1, S. Chuva De Sousa 
Lopes2, D. Deforce3, P. De Sutter1

1Ghent University Hospital, Department for Reproductive Medicine, Ghent, 
Belgium
2Leiden University Medical Center, Department of Anatomy and Embryology, 
Leiden, The Netherlands
3Ghent University, Laboratory of Pharmaceutical Biotechnology Faculty of 
Pharmaceutical Sciences, Ghent, Belgium

Study question: Is there a relationship between endoderm and germ cell devel-
opment in vitro upon differentiation of human embryonic stem cells (hESCs), 
similar to mice in vivo?

SELECTED ORAL COMMUNICATION SESSION

SESSION 56: STEM CELLS & TRANSLATIONAL RESEARCH

Wednesday 2 July 2014 10:00 - 11:45

O-216 Assessment of cellular heterogeneity in the level of mitochondrial 
DNA heteroplasmy in mouse embryonic stem cells

J. Neupane1, B. Heindryckx1, M. Vandewoestyne2, S. Ghimire1, Y. Lu1,  
R. Van Coster3, D. Deforce2, T. Deroo1, P. De Sutter1

1University Hospital Ghent, Department for Reproductive Medicine, Gent, 
Belgium
2Ghent University, Laboratory for Pharmaceutical Biotechnology, Gent, 
Belgium
3University Hospital Ghent, Department of Pediatric Neurology & 
 Metabolism, Gent, Belgium

Study question: Is there any heterogeneity in the level of mitochondrial DNA 
(mtDNA)-heteroplasmy among individual colonies (intercolony) and at the 
 single cell level (intracolony) in mouse embryonic stem cells (ESCs), both in 
pluripotent and differentiated states?, and is there any correlation between ESCs 
and cells from pre-implantation embryos, in terms of mtDNA- heteroplasmy?
Summary answer: ESCs exhibit variability in the level of mtDNA-hetero-
plasmy between individual colonies and also at the single cell level, both in 
differentiated and undifferentiated states. Intracolony heterogeneity is more di-
vergent than intercolony heterogeneity. mtDNA-heteroplasmy in ESCs is closer 
to trophectoderm (TE) than to second polar body (2PB) of the founder embryo.
What is known already: MtDNA-heteroplasmy is a condition when more than one 
type of mtDNA co-exists within a cell. Intercellular variation of heteroplasmic load 
is frequently seen in individuals with mtDNA mutations. However, it is unresolved 
how these differences between somatic cells arise and how heteroplasmic mtDNA 
segregates between daughter cells. To our knowledge, this is the first report show-
ing heterogeneity in mtDNA-heteroplasmy level between and within ESC colonies 
before and after differentiation and their correlation with parent embryos.
Study design, size, duration: Intercolony heterogeneity was analyzed in ESCs 
at different passages until 40th passage (n = 137) and also in differentiated 
cells after retinoic acid (RA) stimulated differentiation (n = 42).  Heterogeneity 
in 100 single cells from both ESCs and embryoid bodies was investigat-
ed.  MtDNA-heteroplasmy levels were compared between ESCs and their 
 corresponding 2PB and TE.
Participants/materials, setting, methods: In-vivo fertilized zygotes were recov-
ered from heteroplasmic BALB/cOlaHsd mice. ESCs were derived from blasto-
cysts previously subjected to 2PB biopsy and TE biopsy. The coefficient of variation 
(CV) in the level of mtDNA heteroplasmy was determined in ESC colonies and in 
single cells before and after differentiation. P < 0.05 was considered significant.
Main results and the role of chance: Heteroplasmic ESCs were derived from five 
embryos previously subjected to second PB and TE biopsy. The CV in pluripo-
tent ESC colonies was 3.7%, 11.6%, 12.5%, 14.7% and 7.4% in lines 1 through 
5, respectively. After RA mediated differentiation, the CV in these lines was 2.8%, 
21.9%, 12.0%, 0.6% and 35.7% respectively. At the single cell level, bigger diver-
gence was observed, before (L1 = 16.0%, L2 = 25.2%, L3 = 27.3%, L4 = 12.5%, 
L5 = 14.6%) and after differentiation (L1 = 38.0%, L2 = 12.4%, L3 = 26.9%, 
L4 = 39.1%, L5 = 36.4%) compared to the colonies. In line 3, level of mtDNA het-
eroplasmy in undifferentiated and differentiated single cells was significantly lower 
compared to that in the colonies. The level of mtDNA heteroplasmy in ESCs was 
closer to the TE (r = 0.6) than to the second PBs (r = 0.3) of the founder embryo.
Limitations, reason for caution: These results in a neutral polymorphic mouse 
model should be extrapolated to mtDNA mutation disorders in humans only 
with caution.
Wider implications of the findings: Our results support a large degree of 
 heterogeneity at the single cell level in ESCs in terms of mtDNA heteroplasmy. 
Unbalanced mtDNA segregation in pluripotent cell populations during  subsequent 
cell divisions may lead to alterations in the level of mtDNA heteroplasmy in fu-
ture somatic tissues. Our research may serve to gain insight into the functional 
regulation of mtDNA heteroplasmy in humans with mitochondrial disorders.
Study funding/competing interest(s): Funding by University(ies), This 
 research was funded by the Special Research Fund (Doctoral mandate, JN-
01D05611) from Ghent University. No competing interests declared.
Trial registration number: Not applicable.
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Study design, size, duration: Experimental study conducted on 26 human 
early fetal ovaries (8 to 11 weeks post fertilization) harvested following legally 
induced abortions.
Participants/materials, setting, methods: Human fetal ovaries were grafted in 
two immunodeficient mice. Some recipient mice were treated 4 weeks after the 
graft with siRNA targeting specifically the human sequence of DMRTA2. Graft 
were retrieved and analyzed by immunohistochemistry and RT-qPCR.
Main results and the role of chance: Grafted ovaries developed properly with 
no overt change compared to ungrafted ovaries of the equivalent stage, display-
ing a correct germ cell density, the mitotic /meiotic transition, evidences of 
meiotic progression and follicle formation. DMRTA2 inhibition by siRNA trig-
gered an increase of undifferentiated FUT4-positive germ cells and a decrease 
in the percentage of meiotic gH2AX-positive germ cells compared to untreated 
mice without altering germ cell density or apoptosis. Interestingly, RT-qPCR 
based analysis of the expression of many markers associated with pre-meiotic 
(DAZL, DDX4, STRA8) and meiotic (SPO11) germ cell differentiation were 
impaired as was the expression of DMRTB1 and DMRTC2.
Limitations, reason for caution: The main limitation of the study was the few 
human material available.
Wider implications of the findings: We provided and characterized a potent 
model of xenograft coupled to RNA interference to allow genetic investigations 
to study human germline development. We show that several DMRT family 
members are specifically expressed during the mitosis/meiosis transition and 
the relationships among them needs further elucidations.
Study funding/competing interest(s): Funding by University(ies), Funding 
by national/international organization(s), INSERM U967 - CEA/DSV/iRCM/
LDG- Université Paris Diderot-Paris 7, Fontenay aux roses, France.
Trial registration number: Our study was approved by the Biomedecine Agency 
(trial registration number PFS12-002) and all women gave their informed consent.

O-220 The human sperm reservoir – first proof and characterization by 
a new real-time imaging technique

S. Koelle1, I. Alba-Alejandre2, B. Liedl3, S. Reese4, C.G. Stief5, M. Trottmann5

1Health Sciences Centre, School of Medicine and Medical Science, Dublin, Ireland
2Department of Gynecology and Obstetrics, University of Munich, Munich, 
Germany
3Department of Urogenital Surgery, Clinics for Surgery, Munich, Germany
4Institute of Veterinary Anatomy Histology and Embryology, University of 
Munich, Munich, Germany
5Department of Urology, University of Munich, Munich, Germany

Study question: Is a sperm reservoir formed in the human uterine tube?
Summary answer: Using probe-based confocal laser endomicroscopy (pCLE) 
the formation of a human sperm reservoir in the isthmus was documented in 
real-time movies. Only spermatozoa with high membrane integrity bind with 
their head to the cilia of the isthmus. They maintain motility during attachment 
and stay viable for at least 3 days.
What is known already: In animals, spermatozoa form a sperm reservoir in 
the isthmus by binding with their head to the cilia of the oviduct. Thus they 
maintain their capacity to fertilize for days (most mammals), months (birds) or 
even years (reptiles). Due to the lack of methods for investigating the human 
oviduct under in vivo conditions a human sperm reservoir has not been proven 
in the human uterine tube up to now.
Study design, size, duration: The pre-clinical randomized study was designed 
to characterize the human sperm reservoir under near in vivo conditions. Thus, 
the sperm-oviduct interaction was analysed in a) 7 transsexual females, b) 2 
transsexual patients who had had intercourse 2.5 days before surgery and c) 9 
premenopausal women undergoing hysterectomy.
Participants/materials, setting, methods: The uterine tubes of the transsexual 
and premenopausal women were investigated immediately after surgery. Am-
pulla and isthmus with and without co-incubation with a) native and b) fro-
zen thawed spermatozoa were examined by pCLE (MaunaKea Technologies, 
France, microprobe ProFlexTM S1500), confocal laser scanning microscopy 
(CLSM) and scanning electron microscopy (SEM).
Main results and the role of chance: Human spermatozoa form a sperm res-
ervoir in the uterine tube by binding with their head to the cilia of the isthmus. 
The binding capacity is not confined to the isthmus – it also takes place in the 
ampulla. The binding occurs independently from the stage of the cycle. Only 
sperm revealing intact plasma membranes on their head are capable to bind. 
Thus, frozen thawed sperm have a distinctly reduced capability to form the 

Summary answer: Endoderm-directed differentiation of hESCs induces 
 upregulation of primordial germ cell markers and facilitates the formation of 
postmigratory germ cells.
What is known already: Activin A and BMP4 are known to synergistically 
induce efficient definitive endoderm formation in hESCs. BMP4 is known to 
promote robust germ cell differentiation of hESCs in vitro. In addition, deriva-
tion of hESCs in the presence of Activin A predisposes them towards the germ 
cell lineage due to inherent increased expression of primordial germ cell mark-
ers. Hence, we investigated whether there is an association between endoderm 
and germ cell differentiation in vitro from hESCs.
Study design, size, duration: Two standard and two Activin A-derived hESC lines 
were differentiated as embryoid bodies (EBs) in either 1) differentiation medium 
(DM), 2) DM with 10 μM SB431542 (SB, Activin signaling inhibitor), 3) DM with 
20 ng/ml Activin A, 4) DM with 50 ng/ml BMP4 and 5) DM with both Activin A 
and BMP4. EBs were analysed by qRT-PCR and immunocytochemistry.
Participants/materials, setting, methods: EBs differentiated from four hESC 
lines were analysed for germ cell-markers STELLA, cKIT, DAZL,VASA after 
differentiation in five conditions for 7 days. One hESC line showing highest 
germ cell predisposition was differentiated again and checked for ecto-, meso- 
and endodermal markers to determine which condition showed a concomitant 
increase in endodermal genes.
Main results and the role of chance: EBs from all hESC lines, in the presence 
of both Activin A and BMP4, exhibited significant upregulation of germ cell 
markers compared to all other conditions (p < 0.05). The Activin A-derived 
hESCs showed highest expression of the pre-meiotic gene VASA by a 20-fold 
difference. At the protein level, combination of Activin A and BMP4 resulted 
in cytoplasmic VASA expression in EBs differentiated from Activin A-derived 
hESC lines only. DM supplemented with SB completely downregulated both 
early and late PGC-specific genes in all hESCs, indicating that their  expression 
is dependent on signaling via Activin A. In Activin A-derived hESCs, expres-
sion of endodermal markers GATA4 and GATA6 increased 8- and 9-fold 
(p < 0.05) respectively in the presence of both Activin A and BMP4, while 
markers of ecto-and mesoderm remained low.
Limitations, reason for caution: Our results demonstrate the correlation be-
tween endodermal and germ cell differentiation of hESCs. To further validate 
these results, functional tests such as implementing siRNA knock-down against 
the endodermal gene GATA6 need to be carried out to determine whether germ 
cell differentiation continues to proceed to meiosis.
Wider implications of the findings: Although significant progress has been 
made in inducing in vitro gametogenesis in the mouse model, the mechanism 
underlying germ cell development from hESCs still needs in-depth investi-
gation. Our results underscore the importance of mimicking the processes 
involved in early embryo development to an in vitro environment in order to 
facilitate efficient induction of germ cell differentiation.
Study funding/competing interest(s): Funding by University(ies), this re-
search is funded by the Research Foundation - Flanders (FWO, grant number 
FWO-3G062910).
Trial registration number: N/A.

O-219 Inhibition of DMRTA2 impairs human female germline 
development in xeno-grafted ovaries

M. Poulain1, S. Tourpin2, V. Muczynski2, A. Benachi1, V. Rouiller-Fabre2,  
R. Habert2, N. Frydman1, G. Livera2

1Antoine Béclère Hospital, ART, Clamart Cedex, France
2Inserm U967, LDG, Fontenay aux roses, France

Study question: We identified 3 DMRT genes sexually differently expressed 
in the human fetal ovaries at the time of meiotic initiation. Those were also 
retrieved in murine embryonic female germ cells. We focused on DMRTA2 to 
clarify its implication in human fetal ovaries using an original xenograft model.
Summary answer: This study reveals for the first time the requirement of 
DMRTA2 for the normal development of human female embryonic germ cells. 
DMRTA2 appears required for proper oogonia differentiation shortly prior their 
entry into meiosis.
What is known already: DMRTA2 belongs to a gene family coding for pro-
teins with a DM-domain that are widely involved in gonadal differentiation. 
The most well known member is DMRT1 a transcription factor required for 
testis and male germ cell differentiation and meiosis regulation in both sexes in 
mice. To our knowledge, no role for Dmrta2 has been reported in gametogene-
sis though its expression has been detected in mouse fetal ovary and adult testis.
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Study funding/competing interest(s): Funding by national/international 
organization(s), Wellbeing of Women.
Trial registration number: None.

O-222 Endothelial progenitors and multipotent Oct4+ cells from bone 
marrow contribute to endometrial regeneration in an irradiated mice 
model

C. Gil-Sanchis1, I. Cervelló1, S. Khurana2, A. Faus1, C.M. Verfaillie2,  
C. Simón1

1Fundación IVI Instituto Universitario IVI/INCLIVA, Fundación IVI, Paterna 
(Valencia), Spain
2Stem Cell Biology and Embryology KU Leuven, Department of Development 
and Regeneration, Leuven, Belgium

Study question: The aim of the present study was to investigate the contribu-
tion of different BM stem cell types in the restoration of the endometrium in a 
mice model after total body irradiation.
Summary answer: Our results suggest that EPC and MAPCsDDD are the best 
candidate population for endometrial regeneration in this irradiated mice model. 
The enhanced endometrial regeneration, the presence of donor-GFP cells in all 
endometrial compartments and the percentage of apoptosis observed, demon-
strates the important function of these in the murine endometrial reconstruction.
What is known already: In humans and mice, endometrial regeneration is 
thought to be dependent of resident somatic stem cells (Cervelló et al., 2007). 
Also, it has been reported the contribution of bone marrow (BM) using the model 
of BM transplantation (Du and Taylor, 2007; Mints et al., 2008; Cervelló et al., 
2012). Nevertheless BM is a heterogeneous population of cells and the specific 
subpopulations contributing to endometrial regeneration has not been solved.
Study design, size, duration: B6.SJL-PTPRCA-CD45.2GFP+ mice were used to 
collect the Lin− unfractionated BM cells by MACS. Additionally, FACS was done 
to sorted out: Mesenchymal Stem Cells (MSC, Lin−CD45−CD31−Sca-1+), Endo-
thelial Progenitor Cells (EPC, Lin−CD45−CD31+), Hematopoietic Progenitor Stem 
Cells (HSC, Lin-CD45+), and unfractioned BM (UBM). Also, three murine estab-
lished GFP+ cell lines were used: MAPCs2slowclon, MAPCsDDDclon and MSC.
Participants/materials, setting, methods: All were injected into vein tail of 
irradiated 9 Gy C57BL/6J female mice 8 weeks age (n = 21). Mice were sac-
rificed 12 weeks after and uteri were formalin fixed-paraffin embedded. His-
tology was examined by HE staining whereas presence of engrafted cells was 
determined by immunohistochemistry. Finally, TUNEL staining determined 
presence of apoptotic cells.
Main results and the role of chance: HE staining revealed that MSC, EPC, 
HSC, and UBM subpopulations as well as MAPCsDDD line reconstituted prop-
erly the irradiated uterus, whereas MAPCs 2slow and MSC lines did not show 
any regenerative capacity. The presence of BM injected cells was assessed by 
GFP staining (MSC, EPC, HSC, and UBM as well as MAPCsDDD line), and 
were located in all endometrial compartments, stroma, epithelium and mostly 
in the endothelium of blood vessels.

Determination of apoptotic cells by TUNEL revealed that the percentages 
of apoptotic cells in normal non-irradiated versus irradiated control uteri were 
0.69% vs. 0.04%, respectively. All injected uteri with the 7 BM subpopula-
tions and cell lines induced higher apoptotic percentages ranging from 0.26% to 
0.82%, suggesting the contribution of the BM subpopulations to tissue turnover.
Limitations, reason for caution: Sorted cells GFP+ corresponding to the 
 following populations: MSC, EPC and HSC were obtained accordingly to their 
normal expression in mice, limiting the number of injected cells into the recipi-
ent female mice.
Wider implications of the findings: Damaged uteri injected with the 7 dif-
ferent cell subpopulations were macroscopically examined and morphological 
differences were already evident being the MAPCs 2 slow and MSC line poorly 
developed. Interestingly, EPC and MAPCsDDD provoked an unexpected higher 
apoptosis ratio compared to non-irradiated uteri (0.82% and 0.81% vs. 0.69%, 
respectively); suggesting that these subtypes composed by endothelial progeni-
tors (EPC) and enriched multipotent Oct4+ cells (MAPCsDDD) contribute the 
most to endometrial regeneration.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work has been financed by grant PhD grant PFIS 09-
00404, the grant SAF 2012-31017 from the Spanish Ministry of Science and 
Innovation (PI: CS), and by PROMETEO II/2013/018 from the Regional Valen-
cian Ministry of Education.
Trial registration number: This is not a clinical trial.

reservoir. After attachment the sperm stay motile. They maintain their vitality 
for at least 3 days. The long term application of testosterone in transsexuals 
results in dedifferentiation of oviductal epithelial cells and increased formation 
of mucus leading to impaired sperm binding.
Limitations, reason for caution: Medications – especially hormones – distinctly 
influence the formation of the sperm reservoir and have to be taken into account.
Wider implications of the findings: Our studies for the first time prove the 
existence of a human sperm reservoir under near in vivo conditions and in real-
time. The fact that only spermatozoa with an intact plasma membrane are able 
to bind point to the oviduct playing a pivotal role in sperm selection. As motility 
is maintained during attachment, essential nourishment of spermatozoa has to 
be locally provided by the tubal epithelium.
Study funding/competing interest(s): Funding by University(ies), University 
of Munich.
Trial registration number: N/A.

O-221 Pre-IVF analysis of peripheral blood immune cell surface 
markers predicts pregnancy

I. Granne1, T. Child2, I.L. Sargent1, J.H. Southcombe1

1Oxford University, Nuffield Department of O&G, Oxford, United Kingdom
2Oxford Fertility Unit, Institute of Reproductive Sciences, Oxford, United Kingdom

Study question: Can we predict pregnancy by measuring peripheral immune 
cell (NK and T cells) expression of ST2L, IL-18R (receptors for IL-33 and 
IL-18 respectively) and CD69 (an early activation marker) before an IVF cycle, 
and can changes be identified in upon successful implantation?
Summary answer: ST2L expression by peripheral blood NKdim cells and 
 cytotoxic T lymphocytes (CTL), and IL-18R expression by CTL predicts im-
plantation before commencement of an IVF cycle. Maternal systemic immune 
cell changes occur within 10 days of successful implantation, as significant 
changes in CTL and T helper (Th) cell ST2L expression were identified.
What is known already: ST2L and IL-18R are dysregulated on the surface of 
NK cells from women with reproductive disorders (pre-eclampsia and recur-
rent miscarriage). ST2L and IL-18R expression levels are changed in normal 
pregnancy by 12 weeks’ gestation. CD69 is reported to be associated with im-
plantation failure. Peripheral immune cell measurements are widely offered by 
ART clinics although treatments for apparent abnormal levels are not proven by 
randomized control trials to increase live birth rates.
Study design, size, duration: 28 women (mean age 34 years) undergoing a 
long protocol IVF/ICSI cycle were recruited from the Oxford Fertility Unit be-
tween 2010 and 2013.
Participants/materials, setting, methods: We examined absolute counts and 
cell surface expression of ST2L, IL-18R and CD69 of peripheral blood NKbright, 
NKdim, CTL and Th cells by flow cytometry at: baseline (day 1–5 of cycle), 
down-regulation, egg retrieval and 15 days post embryo transfer (24 h before a 
urine pregnancy test).
Main results and the role of chance: Implantation occurred in 60.7% of 
recruits. There were no significant differences in age, FSH, AFC, length of 
subfertility, BMI, number of oocytes or embryos between pregnant and non-
pregnant recruits. At baseline, NKdim and CTL expression of IL-18R, and CTL 
expression of ST2L were predictive of implantation, with ROC analyses (AUC) 
of 0.81, 0.77 and 0.79 respectively. Other analysed parameters were unchanged.

We detected upregulation of ST2L expression by CTL (F = 10.74, 
p < 0.0001), Th (F = 4.722, p < 0.01), and NKdim (F = 3.964, p < 0.05) in the 
pregnant group although cell numbers were unchanged and the cells were not 
activated (CD69 expression). Correcting for multiple comparisons, ST2L ex-
pression was significantly increased on CTL (p < 0.01), Th (p < 0.05) and NKdim 

(p < 0.05) cells 24 h before the pregnancy test.
Limitations, reason for caution: A larger cohort of patients is required to 
confirm these results and we are currently recruiting to this study. As yet we 
do not know if there is cycle-to-cycle variation in these biomarkers. Further 
investigations are required to understand why the phenotype described predicts 
pregnancy.
Wider implications of the findings: IL-18R and ST2L expression by 
 peripheral CTL and NKdim cells are, to our knowledge, the first immunological 
parameters that predict IVF success. If a larger study confirms these data the 
findings will have significant implications for ART, predicting the likelihood of 
success and may assist treatment timing. ST2L upregulation within 10 days of 
implantation is, as far as we know, the earliest evidence of pregnancy altering 
maternal systemic immunity.
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O-224 Altered expression and localization of maternal proteins and 
changes in histone pattern after preovulatory and postovulatory ageing of 
mammalian oocytes

T. Trapphoff1, H. Demond2, D. Dankert3, M. Heiligentag1, I. Betzendahl1,  
R. Grümmer3, B. Horsthemke2, U. Eichenlaub-Ritter1

1University of Bielefeld, Microbiology and Genetechnology, Bielefeld,  Germany
2University Duisburg-Essen, Institute of Human Genetics, Essen, Germany
3University Duisburg-Essen, Institute of Anatomy, Essen, Germany

Study question: Does preovulatory (PreOA) or postovulatory ageing (PostOA) 
of oocytes affect spindle, histone pattern, and the abundance and subcellular 
localization of maternal effect gene (MEG) products like chromatin remodeling 
factor Brg1 or germ cell-specific RNA-binding protein Msy2, which is manda-
tory for mRNA storage and stability during oogenesis and early embryogenesis?
Summary answer: PostOA and PreOA caused alterations in spindle forma-
tion, histone H3K9 trimethylation and chromosome alignment. Brg1 transcrip-
tional modulating protein was significantly increased in GV stage oocytes after 
PreOA. PostOA reduced Msy2 abundance, as well as its spindle and cortical 
localization in MII oocytes. Glutathione donor prevented some ageing effects.
What is known already: PreOA (intrafollicular overripeness) and PostOA 
can cause spindle degeneration, altered redox homeostasis and developmental 
defects in mice. We showed that ageing of mouse oocytes leads to an altered 
total mRNA content and poly(A) tail length of several maternal effect genes  
(e.g. Brg1, Dnmt1, Nlrp5). Maternal Brg1 is involved in chromatin remodeling 
and control of gene expression prior to and past ZGA, while Msy2 contributes 
to mRNA storage and stability in oocytes and embryos.
Study design, size, duration: GV and MII oocytes were obtained from in vitro 
preantral follicle culture after 12 (control) or 16 days (PreOA), or 18 h (control) 
or 30 h (PostOA) after the ovulatory stimulus, respectively. In vivo matured 
MII oocytes were collected 15 h after ovulation induction (control) or after ad-
ditional ageing for 24 h (PostOA).
Participants/materials, setting, methods: Spindle formation, chromosome align-
ment, Brg1 abundance and localization, histone H3K9 trimethylation, and distri-
bution and abundance of Msy2 were analyzed by quantitative confocal microscopy 
and Western Blot analysis. Medium was supplemented with glutathione donor glu-
tathionethylester (GEE, 1 mM) during PostOA to normalize redox homeostasis.
Main results and the role of chance: PreOA and PostOA caused a significant in-
crease in spindle aberrations and a reduced trimethylation of histone H3K9 in MII 
oocytes, while chromosome alignment was only affected after PreOA but not after 
PostOA for 12 h. Quantitative confocal microscopy revealed that protein level of 
Brg1 was significantly increased in GV oocytes after PreOA, suggesting a preco-
cious recruitment of maternal mRNAs of this transcriptional regulator of early em-
bryogenesis. Msy2 was enriched in the subcortical RNP domain and, as shown for 
the first time, in the spindle chromosome complex at metaphase II stage of unaged 
control oocytes. After PostOA for 24 h, there was a significant reduction of Msy2 
protein, and spindle and cortical localization was lost. 1 mM GEE supplementa-
tion during PostOA reduced some ageing-induced alterations in Msy2.
Limitations, reason for caution: Further studies have to show whether preco-
cious expression of Brg1 in PreOA affects zygotic gene expression contributing to 
congenital abnormalities, and whether the changes in Msy2 abundance and distri-
bution are causally related to spindle degeneration, altered mRNA stability and re-
cruitment (e.g., of MEGs), and reduced developmental competence after PostOA.
Wider implications of the findings: The abundance of Brg1 in GV and the 
H3K9 trimethylation in MII oocytes may be useful markers of appropriate 
stimulation protocols in ART. Localization of transcription factors appears rel-
evant for stage-specific gene expression. Msy2 in the meiotic spindle and its 
decreased abundance after PostOA imply that it may be a marker of reduced 
oocyte competence. GEE supplementation appears promising to prevent oocyte 
ageing possibly not only in mouse, but also in human oocytes.
Study funding/competing interest(s): Funding by national/international 
organization(s), The study was supported by the German Research Foundation (DFG; 
HO949/21-1, GR1138/12-1, EI 199/7-1). Authors declare no conflict of interest.
Trial registration number: N/A.

O-225 Molecular signature of human cumulus cells reveals impact of 
female age on pathways that are crucial for oocyte development

T. AL Edani1, S. Assou2, O. Aït-Ahmed1, H. Dechaud3, S. Hamamah3

1Institute for Research in Biotherapy, INSERM u1040 Montpellier 1 
 University, Montpellier, France
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O-223 Amino acid concentration of human uterine fluid: effect of age, 
pathology and lifestyle

A.J. Kermack1, Y. Cheong2, N. Brook3, N. Macklon2, F.D. Houghton4

1University of Southampton, Unit of Human Development & Health Faculty 
of Medicine University of Southampton/NIHR BRC in Nutrition Southampton, 
Southampton, United Kingdom
2University of Southampton, Unit of Human Development & Health Faculty of 
Medicine University of Southampton/Complete Fertility Centre Southampton, 
Southampton, United Kingdom
3University of Southampton, Complete Fertility Centre Southampton, 
 Southampton, United Kingdom
4University of Southampton, Centre for Human Development Stem Cells & 
Regeneration/Unit of Human Development & Health Faculty of Medicine 
University of Southampton, Southampton, United Kingdom

Study question: What is the amino acid composition of human uterine fluid, and 
is it affected by age, body mass index (BMI), diet or gynaecological  pathologies?
Summary answer: The amino acid composition is characterised by high 
 glutamate, glycine and alanine levels. The profile does not appear to vary with 
phase of the cycle, increasing age, BMI or history of gynaecological pathol-
ogy. However, a non-prudent diet was associated with higher concentrations of 
asparagine, histidine, phenylalanine, isoleucine and leucine.
What is known already: Murine, bovine and ovine uterine amino acid content 
has been reported, but no reliable data on the human exists. Amino acids are 
routinely included in IVF culture medium and are associated with improved 
blastocyst formation. Moreover, the turnover of amino acids by individual 
 embryos is a recognised marker of embryo viability in vitro. Recent murine 
studies have demonstrated that the intra-uterine periconceptional nutritional 
environment affects developmental programming and long-term development.
Study design, size, duration: 56 women aged 18–45, undergoing Hysterosal-
pingo-Contrast-Sonography had their gynaecological history, body build and 
diet (using the Southampton Women’s Survey Short Food Frequency Question-
naire) assessed. Uterine fluid was sampled at different phases of the menstrual 
cycle and snap frozen at −80°C.
Participants/materials, setting, methods: The concentration of 18 amino 
acids present in the uterine fluid samples were calculated from a known stan-
dard using reverse phase high pressure liquid chromatography (Agilent 1100).
Main results and the role of chance: Glutamate was present in the highest 
concentration in uterine fluid followed by glycine and alanine. In contrast, 
methionine and tryptophan were present in the lowest concentration. In total, 
human uterine fluid contained an amino acid concentration of 4.92 ± 0.53 mM. 
Variations in the concentrations of the uterine fluid amino acids with partici-
pants’ age, BMI and pathology showed no statistical difference. However, in 
females with a negative prudent diet score, higher concentrations of aspara-
gine (p = 0.010), histidine (p = 0.027), phenylalanine (p = 0.031), isoleucine 
(p = 0.034) and leucine (p = 0.043) were present compared to those with a 
positive prudent diet score.
Limitations, reason for caution: In both mice and cows, higher concentrations 
of amino acids were found in the oviduct than the uterus. In contrast, the uterine 
fluid amino acid concentrations presented in this current work were greater for 
all amino acids than those previously reported in the fluid of the human Fal-
lopian tube.
Wider implications of the findings: This is the first study to measure the 
amino acid concentration of human uterine fluid. Levels were lower in women 
with a more prudent diet. These data suggest that the in utero environment is 
affected by diet and therefore further research is required to investigate the 
impact of periconceptional diet on both the uterine environment and embryo 
development.
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), This work was funded by the NIHR, the 
Medical Research Council (G0701153) and the University of Southampton and 
is supported by the NIHR BRC in Nutrition.
Trial registration number: Not applicable.
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the associated oocyte Fragouli et al., 2013. Using this tool, a set of 12 CC has 
been used to categorize (euploid/aneuploid) the associated MII oocytes.
Study design, size, duration: In-silico bioinformatic comparisons between transcrip-
tomes of human MII oocytes categorized as euploid and aneuploid by marker genes 
Fragouli et al., 2013 expression in the connecting CC. The transcriptome data origi-
nate from 12 women aged 25–39 years receiving IVF treatment following the stan-
dard long agonist protocol. Oocyte and CC were isolated immediately after retrieval.
Participants/materials, setting, methods: Classification of the 12 data-set 
based on CC expression level of 58 published marker genes Fragouli et al., 2013 
resulted in three categorized as euploid and three as aneuploid, while six failed 
to be classified. The transcriptomes of the MII oocytes classified as euploid and 
aneuploid were compared and the difference bio-informatically analyzed.
Main results and the role of chance: 1871 genes were differentially expressed 
(p < 0.05) of which 236 had fold-change >2. Function enrichment analysis of 
the differentially expressed genes showed increase in ‘microtubule-dynamics’ 
(p < 0.001), ‘cell-viability’ (p < 0.01) and ‘RNA-transactivation’ (p < 0.01) ac-
tivity in euploid as compared to aneuploid. Top-networks represented in the 
236 transcripts were ‘DNA Replication, Recombination, and Repair’ (network 
score 30), ‘Cell-To-Cell-Signalling’ and ‘RNA Post-Transcriptional-Modifica-
tion’ (network score 22). Among the genes with highest positive fold-change in 
the euploid oocytes as compared to the aneuploidy were LIN28A (fold = 4.6; 
p = 0.01) and LIN28B (fold = 4.5; p = 0.009). LIN28A + B are regulators of 
miRNAs and mRNAs and involved in pluripotency. The gene with the highest 
down-regulation in euploid as compared to aneuploid oocytes was the imprinted 
maternally expressed H19 (fold = −11.8; p = 0.04). Moreover, MTHFR, MBD1 
and MTRR, all involved in DNA-methylation, were differentially expressed.
Limitations, reason for caution: Based on published CC marker genes Fr-
agouli et al., 2013 we succeeded in categorizing six of the 12 samples into 
aneuploid and euploid, while six clustered in between. Hence the number of 
observation in the two groups is limited and the reported findings need to be 
validated in a larger scaled study.
Wider implications of the findings: The present use of microarray technology 
allows us to characterize the mRNA profile of oocytes in relation to the highly 
relevant competence measurement: ploidy. These preliminary data suggest mul-
tiple functional categories and genes reflecting competence; genes central for 
DNA-replication, RNA-translation and DNA-methylation – all central func-
tions in the early development after fertilization and before the genome activa-
tion. Improvement of our understanding of the mechanisms underlying oocyte 
competence could lead to improved techniques in ART.
Study funding/competing interest(s): Funding by hospital/clinic(s), Copenha-
gen University Hospitals: Herlev Hospital and Rigshospitalet, Denmark.
Trial registration number: None.

O-227 SIRT1 acts in the mechanisms preventing oocyte damage from 
methylglyoxal, a reactive dicarbonyl increasing oxidative stress and AGEs 
(advanced glycation end-products)

G. Di Emidio1, S. Falone1, M. Vitti1, M. Di Carlo1, F. Amicarelli1, C. Tatone1

1University of L’Aquila, Dept. of Health Life and Environmental Science, 
L’Aquila, Italy

Study question: Is SIRT1 involved in cellular pathways against AGEs in mouse 
oocytes?
Summary answer: In the present study, we demonstrated for the first time that 
glyoxalases and SIRT1 participate in the cellular pathways activated by the oo-
cyte to counteract methylglyoxal (MG), a highly reactive dicarbonyl promoting 
AGE accumulation and oxidative stress.
What is known already: It is known that AGE and glyoxalases dysfunctions are 
associated with ovarian aging and polycystic ovarian syndrome (PCOS), and that 
MG, a glycolysis by-product, negatively affects oocyte mitochondria, spindle as-
sembly and maturation kinetics. Against these effects, the oocyte activates specif-
ic mechanisms: it can rely on glyoxalase 1 (Glo1) and glyoxalase 2 (Glo2) genes 
to detoxify MG, and on SIRT1, a redox-sensitive deacetylase, to sense oxidative 
stress and activate antioxidant genes including superoxide dismutase (MnSod).
Study design, size, duration: Ovarian oocytes from CD1 mice were exposed to 
75 μM MG and processed following different times for the evaluation of Glo1, 
Glo2, Sirt1 and MnSod gene expression. A group of oocytes were matured in 
vitro in M16 medium with/without 75 μM MG, in the presence/absence of the 
SIRT1 inhibitor Ex527.
Participants/materials, setting, methods: Real time RT-PCR was employed to 
investigate whether mouse oocytes activate Glo1, Glo2, Sirt1 and MnSod gene 

2Université MONTPELLIER1, Institute for Research in Biotherapy, 
 Montpellier, France
3Université MONTPELLIER1 Institute for Research in Biotherapy INSERM 
u1040, ART-PGD Department CHU Montpellier, Montpellier, France

Study question: Quality and developmental potential of oocytes decline with 
patient’s age. Which pathways in cumulus cells were affected with aging that 
may lead to decline of oocyte quality?
Summary answer: CCs from older patients displayed significant differences in 
the expression of genes involved in angiogenesis, TGF-β and insulin signaling 
pathways comparing with CCs from younger patients.
What is known already: It was reported that maternal aging affects the lipid me-
tabolism and oxidative phosphorylation of human CCs. However, little is known 
about the impact of female age on pathways that are crucial for oocyte development.
Study design, size, duration: This study includes 10, 10 and 8 CCs isolated 
from mature MII oocytes collected from patients aged <30 years, 31–36 years 
and >37 years respectively. All groups of CCs were obtained from patients who 
underwent COS for ICSI.
Participants/materials, setting, methods: CCs from each MII oocyte were 
analyzed individually using whole genome U133 Plus 2.0 GeneChip Affyme-
trix microarrays. Significance analysis of microarray-Multiclass was used to 
analyze the array data according to age of patients with false discovery rate 
(FDR <5%). Validation was performed by RT-qPCR.
Main results and the role of chance: 2,170 genes were differentially expressed 
among the three groups according to age. In CCs collected from patients >37 years, 
angiogenic genes including ANGPTL4 (×3.9, FDR = 0), LEPR (×2, FDR = 0.004), 
TGFBR3 (×2.4, FDR = 0) and VEGFC (×2.0, FDR = 0.001) were over-expressed. 
Conversely, the genes implicated in TGF-β signaling pathway such as TGFB1, in-
hibin (INHA) and activin (ACVR2B) were under-expressed. Whereas, genes related 
to insulin signaling pathway were over-expressed in CCs of patients (31–36 years), 
like INSR (×2.7, FDR = 0.003), IGFBP3 (×2.0, FDR = 0.004) and IGFBP5 
(×1.7, FDR = 0). The inflammatory response genes such as SERPINA1 (×2.2, 
FDR = 0.002) and IL18R1 (×2.2, FDR = 0.019) were over-expressed in CC of pa-
tients (<30 years). Interestingly, most of the genes that are impacted by maternal age 
and that are needed for oocyte development are predicted targets of microRNAs.
Limitations, reason for caution: Further investigations with larger number of 
patients are needed to confirm these results.
Wider implications of the findings: This study presents a comprehensive re-
source to constitute a base for future investigations on the role of aging on 
specific genes and miRNAs in CCs.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Funding by commercial/corporate company(ies), University 
hospital of Montpellier and Ferring pharmaceutical company are partially sup-
ported this study. There were no competing interests.
Trial registration number: Not applicable.

O-226 Relation between oocyte transcriptome and competence

R. Borup1, K. Lykke-Hartmann2, C. Yding Andersen3, M.L. Grøndahl4

1Rigshospitalet, Genomic Medicine, Copenhagen, Denmark
2Aarhus University, Biomedicine, Aarhus, Denmark
3Rigshospitalet, Laboratory of Reproductive Biology, Copenhagen, Denmark
4Herlev Hospital, Fertility Clinic, Copenhagen, Denmark

Study question: Is the competence of the mature human oocyte reflected in the 
mRNA stockpiled during oogenesis? Does the expression profile differentiate 
between human MII oocytes classified as euploid and aneuploid, respectively? 
Can bioinformatic analysis identify enriched functions and cellular networks 
correlated to competence?
Summary answer: 1871 genes were differentially expressed of which 236 
had fold-change >2 between oocytes classified as euploid and aneuploid, re-
spectively. Genes involved in pluripotency and DNA methylation showed the 
highest fold-changes. The biofunctions ‘DNA Replication, Recombination, and 
Repair’, ‘RNA Post-Transcriptional-Modification’, ‘microtubule-dynamics’ 
and ‘cell-viability’ were enriched in the differentially expressed genes.
What is known already: The mRNAs contributed to the oocyte during oogene-
sis support the machineries sustaining fertilization and initial embryo-develop-
ment, however, little is known about how the composition of the transcriptome 
relates to oocyte developmental competence.

Presently, euploidy is the strongest indirect measure of oocyte competence. 
Cumulus Cell (CC) gene-expression has recently been correlated to ploidy of 
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exosomes. They had an average diameter of 40 nm and were positive for CD63 
and CD81, known to be enriched in exosomes. Exosomal FF miRNAs are 
involved in WNT, MAPK, ErbB and TGFβ signaling pathways, critically im-
portant for follicle growth, oocyte maturation, and early embryo  development.  
9 exosomal FF miRNAs could negatively regulate genes encoding inhibitors of 
follicle maturation and meiosis resumption as PTEN.
Limitations, reason for caution: We speculate that FF exosomes carrying 
miRNAs could be involved in communication among somatic follicular cells 
and also between somatic follicular cells and oocyte, but we don’t give any 
prove that exocitosis and endocytosis occur in human follicle.
Wider implications of the findings: We propose that FF-miRNAs are synthe-
sized by ovarian follicle cells and that they can be transferred to recipient cells 
through exosomes. Our data could contribute to clarify the complex signaling 
pathways involved in follicular growth and oocyte maturation and further could 
provide noninvasive molecular markers of oocyte quality in ART. The discovery 
that FF exosomes carry microRNAs could open up the possibility of a novel 
mechanism of cellular communication among follicular cells.
Study funding/competing interest(s): Funding by University(ies), Funding by 
commercial/corporate company(ies), Ministero dell’Università e della ricerca 
scientifica e tecnologica Italy. Farmitalia SRL and LJ Pharma SRL.
Trial registration number: Not clinical trial.

O-229 Menstrual cycles affect vascular permeability due to an 
alteration of the endothelial glycocalyx

N.C. Eckert1, N. Rogenhofer2, I. Götzfried1, T. Nguyen1, J. Pagel1,  
S. Kammerer1, S. Hilferink1, F. Klug1, K.F. Hofmann-Kiefer1, A. Chouker1,  
M. Rehm1, C. Thaler2

1LMU, Anaesthesiology, München, Germany
2LMU, Gynecology and Obstetrics Division of Gynecological Endocrinology 
and Reproductive Medicine, München, Germany

Study question: The endothelial glycocalyx is pivotal for a healthy vascu-
lar barrier. Normal pregnancy and HELLP syndrome are associated with 
 pronounced shedding of the glycocalyx. Healthy women tend to have slight 
premenstrual edema. Is there a loss in the integrity of the glycocalyx during 
normal menstrual cycle?
Summary answer: In contrast to male and postmenopausal female controls, 
ovulatory women show significant shedding of endothelial glycocalyx compo-
nents during the late luteal phase.
What is known already: The endothelial glycocalyx controls fluid extrava-
sation, cell adhesion, microvascular perfusion, and is involved in a multitude 
of acute and chronic diseases related to the vascular system. As an example, 
shedding of the endothelial glycocalyx has a strong negative effect on outcome 
in patients with sepsis and septic shock. Recent data showed an increase of 
glycocalyx components in the circulating blood during normal pregnancy and 
HELLP syndrome. Little is known about the physiological control mechanism.
Study design, size, duration: This is a basic, non-interventional study,  
37 healthy volunteers (21 ovulatory, 6 postmenopausal females, 10 males) were 
investigated. In ovulatory females blood was taken at cycle days 3–5, 24 h after 
urinary LH peak and 8 days thereafter. In males and postmenopausal individu-
als, blood was taken every 8–10 days for 4 weeks.
Participants/materials, setting, methods: In the follicular phase, periovulato-
ry and luteal phase, estradiol, luteinizing hormone and progesterone as well as 
serum concentration of the three glycocalyx components (syndecan-1, heparan 
sulfate, hyaluronic acid), cortisol, hemoglobin and hematocrit were measured 
and compared with male and postmenopausal volunteers.
Main results and the role of chance: During ovulatory cycles, which were 
precisely characterized by the change in progesterone (cycle days 3–5: 
0.5 ± 0.1 ng/ml, ovulation: 1.4 ± 0.2 ng/ml, 8 days thereafter: 13.4 ± 1.6 ng/ml) 
syndecan-1 increased from 11.1 ± 2.4 ng/ml at ovulation to 12.6 ± 2.3 ng/ml at 
progesterone peak and heparan sulfate increased from 636 ± 45 ng/ml at ovula-
tion to 751 ± 60 ng/ml at progesterone peak (p < 0.05, respectively). In controls 
there was no change in syndecan-1 (men: 19.6 ± 3.2 ng/ml, 18.8 ± 3.7 ng/ml, 
18.8 ± 3.4 ng/ml; postmenopausal females: 13.1 ± 3.9 ng/ml, 11.5 ± 4.1 ng/
ml, 11.1 ± 3.4 ng/ml) and heparan sulfate (men: 618 ± 58 ng/ml, 652 ± 63 ng/
ml, 635 ± 73 ng/ml; postmenopausal females: 814 ± 81 ng/ml, 928 ± 44 ng/ml, 
841 ± 107 ng/ml; p > 0.05, respectively).
Limitations, reason for caution: Shedding of the endothelial glycocalyx dur-
ing normal menstrual cycle is far less than during sepsis and HELLP syndrome, 

expression in response to treatment with MG. In IVM experiments, different 
Ex527concentrations (0, 5, 10 μM) were employed and polar body extrusion 
was recorded after 16 h of in vitro culture.
Main results and the role of chance: We found that Glo2, Sirt1 and MnSod 
genes were up regulated in response to MG, whereas transcript levels of Glo1 
remained constant. These results suggest that the oocyte is capable to respond 
to MG challenge by activating pathways promoting MG detoxification and 
 antioxidant defences. Upregulation of Sirt1 and MnSod genes is an evidence 
for the role of SIRT1-MnSOD axis in the adaptive response to MG-induced 
oxidative stress. When oocytes were exposed to Ex527, a dose-dependent re-
duction of maturation rates was observed. When oocytes were challenged with 
both Ex527 and MG, effects of MG on maturation kinetics were increased. This 
synergistic effect is an indirect evidence for the protective role of SIRT1.
Limitations, reason for caution: The main limitation of this study was the ab-
sence of direct quantification of glyoxalase 1, glyoxalase 2 and SIRT1 enzymatic 
activity due to the lack of an appropriately sensitive method in mouse oocytes.
Wider implications of the findings: From recent literature on animal and clini-
cal studies, a role for MG and AGEs has emerged in female infertility and aging. 
For this reason, it is important to understand the mechanisms activated by the oo-
cyte to counteract toxic effects exerted by MG and AGEs. In this context, SIRT1 
and glyoxalases may be considered potential pharmacological targets to improve 
ovarian function and oocyte quality under conditions hampering female fertility.
Study funding/competing interest(s): Funding by University(ies), University 
of L’Aquila.
Trial registration number: Not required.

O-228 MicroRNAs upregulated in follicular fluid are carried by 
exosomes: new actors in the communication between oocyte and somatic 
follicular cells?

R. Battaglia1, M. Santonocito1, M. Vento2, M.R. Guglielmino1, J. Wahlgren3, 
M. Ragusa1, D. Barbagallo1, P. Borzì2, S. Rizzari2, M. Maugeri1, P. Scollo2,  
C. Tatone4, H. Valadi3, M. Purrello1, C. Di Pietro1

1University of Catania, GF Ingrassia, Catania, Italy
2Azienda Ospedaliera Cannizzaro, Servizio di PMA, Catania, Italy
3University of Gothenburg, Rheumatology and Inflammation Research, 
 Gothenburg, Sweden
4University of L’Aquila, Life Health and Environmental Sciences, L’aquila, Italy

Study question: Characterize human follicular fluid (FF) exosomes, detect 
their microRNA cargo specifically synthesized by somatic follicular cell and/
or by oocyte and finally assess if their expression profiles changes with aging.
Summary answer: We identified 37 miRNAs significantly more expressed 
in FF than in plasma samples from 15 women underwent IVF program, most 
of them carried by exosomes. Exosomal FF miRNAs are involved in WNT, 
MAPK, and TGFβ signaling pathways, which are critically important for fol-
licle growth, oocyte maturation, and early embryo development.
What is known already: MicroRNA presence has been described in several 
biological fluids and recently in human FF, although the comparison of their 
expression profiles with plasma is to be yet performed. Moreover studies on 
animal models have demonstrated the presence of exosomes in FF but their 
molecular characterization in human is not been performed. It has been dem-
onstrated for intracellular ovarian miRNAs that their deregulation could cause 
alterations in the pathways involved in follicle growth and oocyte maturation.
Study design, size, duration: FF and plasma were collected from 15 women. 
Aspiration of follicles was performed 34-36 h after HCG injection. To collect 
the FFs in which MII oocytes had been identified, we kept separated FF of 
individual follicles until oocyte decumulation; the samples successively were 
pooled and exosome vesicles were purified.
Participants/materials, setting, methods: 384 miRNAs purified from total FF 
and from FF exosomes were compared with those from plasma. Analysis con-
sisted of RNA retrotranscription, preamplification and TaqMan Low Density 
Array technology. By Nanosight and FACS the phenotypic characterization of 
FF exosomes was performed. Gene Ontology, Pathway, Target Analysis were 
executed by bioinformatics software.
Main results and the role of chance: We identified 37 highly expressed miR-
NAs in human FF compared to plasma. In particular we found 22 miRNAs de-
tectable only in exosomes, 10 miRNAs highly expressed in both compartments 
and 5 miRNAs in total FF. We demonstrated that the majority of them are car-
ried by FF vesicles, which we phenotypically and molecularly characterized as 
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Participants/materials, setting, methods: Routine semen analyses, sperm an-
euploidy (fluorescence in situ hybridization), sperm chromatin condensation 
(aniline blue staining), DNA fragmentation (TUNEL assay), number and rela-
tive telomere length (quantitative fluorescence in situ hybridization) were com-
pared before and after treatment and with the control group (10 fertile sperm 
donors) using the nonparametric Mann-Whitney test.
Main results and the role of chance: Twenty six patients were treated by 
radiotherapy, 28 patients by BEP regimen. Total sperm count recovered pre-
treatment values at 12 months for patients given less than 2 BEP cycles, and 
at 24 months after radiotherapy or more than 2 BEP cycles. The rate of sperm 
chromosome aneuploidy was higher 6 and 12 months after chemotherapy, 3 and 
6 months after radiotherapy. About 50% of patients did not recover their pre-
treatment sperm chromosome aneuploidy rate. Sperm chromatin condensation 
was altered 6 months after radiotherapy. Sperm DNA fragmentation did not 
vary after the end of treatment. The number of telomeres increased at 12 and 
24 months after radiotherapy but did not vary after chemotherapy. The relative 
telomere length was higher 12 months after chemo- or radiotherapy.
Limitations, reason for caution: Patients with azoospermia or cryptozoosper-
mia 3 months after chemotherapy were not included in the study. The data ob-
tained are specific for TC treatment but cannot be used for other types of cancer 
treatments. This study is the largest prospective study evaluated simultaneously 
several sperm nuclear parameters after TC treatment.
Wider implications of the findings: Adjuvant treatments for TC have drastic ef-
fects on spermatogenesis and sperm chromatin quality. Pre-treatment values were 
higher than values observed in fertile donors. The type of tumors, the quantitative 
and qualitative pre-treatment sperm characteristics and the dose of chemotherapy 
influenced the recovery of a good spermatogenesis. These new data on both the 
recovery period according to treatment modalities and the post-treatment chro-
matin status of sperm are useful tools for counseling patients wishing to conceive.
Study funding/competing interest(s): Funding by national/international 
organization(s), National hospital funding for clinical research.
Trial registration number: PHRC n°20030222.

O-231 Metastatic lesions in cortical ovarian fragments intended for 
fertility preservation: a new model system to evaluate tumour-purging 
protocols

H. Westphal1, R. Peek1, L. Bastings1, C. Beerendonk1, D. Braat1

1St Radboud University Nijmegen Medical Centre, 791 Obstetrics and 
 Gynaecology, Nijmegen, The Netherlands

Study question: Is it possible to introduce tumour cells into ovarian cortical 
fragments to obtain proliferating, metastases-like structures?
Summary answer: Micro-injection of tumour cells in ovarian cortex leads to 
the formation of growing tumours that form small, metastases-like structures 
during in vitro culture.
What is known already: The major drawback of autotransplanting cryopre-
served ovarian cortical fragments from cancer patients is the potential presence 
of residual malignant disease in the transplant. Cortex fragments containing 
metastatic cancer cells are essential for the development of efficient tumour-
purging protocols to eliminate residual cancer cells. Patient derived cortical 
fragments containing cancer cells are hardly ever available for research purpos-
es. We therefore developed a model system for generating contaminated cortex 
fragments to test tumour-purging protocols.
Study design, size, duration: Bovine and human ovarian cortical fragments 
were micro-injected with human Ewing’s sarcoma, leukaemia, breast cancer 
or lymphoma cell lines. Injected fragments were cultured for 4, 7 or 10 days. 
At each time point the formation of metastases-like structures was  monitored.
Participants/materials, setting, methods: Human ovarian tissue was obtained 
from patients carrying the BRCA mutation. Cell lines were used as a source of 
Ewing’s sarcoma, leukaemia, breast cancer or lymphoma cells. Each fragment 
was injected 5 times with 104 cells. Formation of metastases was assessed by 
conventional staining and by tumour cell-specific immunohistochemistry.
Main results and the role of chance: All types of cancer cells were able to 
form tumour and metastases-like structures in ovarian cortex in vitro. Forma-
tion of small metastases was not yet apparent at day 4 but became prominent 
at day 7 of culture. Proliferation of cancer cells in the ovarian cortex was 
confirmed by staining with Ki-67, an antigen that is found in dividing cells. 
 Immunohistochemical staining using cancer cell-specific antibodies revealed 
single neoplastic cells migrating through the ovarian tissue.

which are diseases with extreme detrimental effects on the vascular barrier. 
However, even small changes of the integrity of the endothelial glycocalyx can 
have relevant impact of edema formation.
Wider implications of the findings: This is the first study suggesting that 
ovulation and sex hormones affect vascular permeability. Symptoms of severe 
ovarian hyperstimulation syndrome comprise fluid- and electrolyte imbalance, 
severe edema formations, haemoconcentration and hypercoagulation. Our re-
sults might provide new insights in the pathophysiology involved (follow-up 
study). Furthermore hormonally based interventions should be explored in dis-
eases which lead to an extreme shedding of the endothelial glycocalyx (sepsis, 
septic shock, HELLP syndrome).
Study funding/competing interest(s): Funding by University(ies), Depart-
ment of anaesthesiology, University of Munich, supported by Bavarian State 
Ministry of Science, Research and the Arts, Munich, Germany.
Trial registration number: Basic non-interventional study, no trial registration 
number needed.
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O-230 Assessment of spermatogenesis recovery and sperm DNA 
damages after chemotherapy or radiotherapy for testicular cancer

N. Rives1, M. Walschaerts2, V. Duchesne3, K. Lebeche3, S. Hennebicq4,  
J. Saias5, F. Brugnon6, J. Auger7, I. Berthaut8, E. Szerman9, M. Daudin10,  
L. Bujan10

1Rouen University Hospital Charles Nicolle, Reproductive Biology  Laboratory, 
Rouen Cedex, France
2Université de Toulouse UPS, Groupe de Recherche en Fertilité Humaine  
(EA 3694 Human Fertility Research Group) CECOS, Toulouse, France
3Rouen University Hospital Charles Nicolle, Reproductive Biology  Laboratory, 
Rouen Cedex, France
4Grenoble University Hospital, Laboratoire d’Aide à la Procréation-CECOS, 
Grenoble, France
5Marseille University Hospital, Laboratoire d’Aide à la Procréation-CECOS, 
Marseille, France
6Clermont-Ferrand University Hospital, Laboratoire d’Aide à la Procréation-
CECOS, Clermont-Ferrand, France
7Paris Centre University Hospitals, Département d’Histologie-Embryologie 
Biologie de la Reproduction/CECOS Site Port-Royal, Paris, France
8Hôpital Tenon, Service d’Histologie Biologie de la Reproduction-CECOS, 
Paris, France
9CHU Côte de Nacre, Unité de BDR-CECOS Pole de Biologie, Caen, France
10Université de Toulouse UPS, Groupe de Recherche en Fertilité Humaine  
(EA 3694 Human Fertility Research Group) CECOS, Roue, France

Study question: To prospectively evaluate the consequences of BEP (bleo-
mycin, etoposide, cis-platinum) chemotherapy or radiotherapy used for the 
treatment of testicular cancer (TC) on sperm characteristics and sperm nuclear 
damages 3, 6, 12 and 24 months after the end of treatment.
Summary answer: Semen characteristics and sperm nuclear status re-
covered pre-treatment values 12 months after 2 BEP cycles, but only after 
24 months when more than 2 cycles of BEP or radiotherapy were used. These 
novel data are useful tools for counseling patients treated for TC who wish 
to conceive.
What is known already: Orchiectomy is the first step of TC treatment gener-
ally followed by either adjuvant chemotherapy consisting of two to four cycles 
of the BEP (bleomycin, etoposide, cis-platinum) regimen or radiotherapy, Al-
though TC is the most frequent cancer in young men, few prospective studies 
have been performed to evaluate the impact of chemotherapy or radiotherapy on 
spermatogenesis and sperm DNA alterations.
Study design, size, duration: A total of 53 TC patients aged 22 to 43 years 
were included in a multicenter and prospective longitudinal study performed 
in eight fertility preservation centers. Those patients collected semen samples 
before TC treatment and 3, 6, 12, and 24 months after the end of treatment.
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1CHU de Grenoble, Centre d’AMP-CECOS, Grenoble, France
2CHU de Toulouse, Cecos, Toulouse, France
3CHU de Paris-Cochin, Cecos, Paris, France
4CHU de Paris-Tenon, Cecos, Paris, France
5CHU de Clermont-Ferrand, Cecos, Clermont-Ferrand, France
6CHU de Marseille, Cecos, Marseille, France
7CHU de Caen, Cecos, Caen, France
8CHU de Rouen, Cecos, Rouen, France

Study question: What is the evolution of sperm quality (quantitative and quali-
tative aspects including DNA fragmentation, chromatin compaction and aneu-
ploidy rates) after radiotherapy or chemotherapy in the case of Hodgkin (HL) 
or non Hodgkin lymphoma (NHL)
Summary answer: Sperm count and motility, are significantly decreased dur-
ing the first year after treatment, while DNA fragmentation and aneuploidy 
rates are significantly higher in the same period. The values recover normality 
24 months after treatment and some are even better than those observed before 
the beginning of the radiotherapy and/or chemotherapy.
What is known already: Hodgkin or non Hodgkin lymphoma is a frequent pa-
thology of young males. The treatment protocols are based on radiotherapy and/
or chemotherapy and known to potentially induce sterility. Sperm cryopreserva-
tion is thus often proposed. When addressing the kinetics of sperm recovery, 
and the quality of the gametes, retrospective studies are mainly available and 
the few prospective ones concern only a very small number of patients, offering 
thus a low predictive power.
Study design, size, duration: Prospective analysis of sperm parameters, chro-
matin and DNA quality and aneuploidy rates in a cohort of 75 patients treated 
for Hodgkin or non Hodgkin lymphoma, before and 3, 6, 12 and 24 months 
after the end of the treatment. The data are also compared to those obtained in 
fertile men (controls C).
Participants/materials, setting, methods: All participants signed an informed 
consent. Sperm parameters were analysed following the WHO recommenda-
tions. Chromatin and DNA quality was assessed by SCSA (DFI) and TUNEL, 
aneuploidy rates by three color FISH. Sperm recovery was analysed on R soft-
ware by the Kaplan-Meier method and comparative analyses of sperm quality 
were assessed using Mann-Whitney test.
Main results and the role of chance: Kaplan-Meier estimates showed cumula-
tive rates of normal recovery for sperm production of 92% [95% CI, 72%–99%] 
and 90% [95% CI, 76%–98%] respectively in patients with ABVD + Radio-
therapy or ABVD alone but only 61% [95% CI, 35%–88%] in patients treated 
by CHOP (p = 0.017). A statistical difference was observed according to diag-
nosis (p = 0.036) or to the sperm count before treatment (p = 0.001). Before 
treatment, patients had significantly higher mean values than controls for DFI 
(18.9 ± 10.9 vs. 11.4 ± 7.6%, p < 0.05) or TUNEL (12.9 ± 6.8 vs. 9.9 ± 5.5%, 
p < 0.05). The proportion of patients with abnormal results increased at T6. 
Sperm aneuploïdy rate was significantly higher in T0 patients (0.78 ± 0.28) 
compared to controls (0.58 ± 0.18, p < 0.01). The aneuploïdy rate significantly 
increased at T3 (1.1 ± 0.73, p < 0.05) and decreased at T6 and T12. Only T24 
values were similar to the controls.
Limitations, reason for caution: Not all the patients underwent all the sampling 
(i.e., 12 or 24 months after treatment), especially when they had recovered normal 
sperm analysis. Moreover, the variety of treatments in the non Hodgkin lympho-
ma group, did not allow analysing separately each type of treatment in this group.
Wider implications of the findings: We show that normal parameters are usu-
ally recovered 24 months after treatment. They also point out abnormal quality 
of sperm even before chemotherapy or radiotherapy has started. Further work is 
needed to understand this point.
Study funding/competing interest(s): Funding by national/international 
organization(s), French Programme Hospitalier de Recherche Clinique (PHRC).
Trial registration number: Grant no 20030222.

O-234 Poly(A) tail length of maternal-effect gene mRNAs in oocytes is 
influenced by postovulatory aging

D. Dankert1, H. Demond2, T. Trapphoff3, M. Heiligentag3,  
U. Eichenlaub-Ritter3, B. Horsthemke2, R. Gruemmer1

1University Hospital Essen, Institute of Anatomy, Essen, Germany
2University Hospital Essen, Institute of Human Genetics, Essen, Germany
3University of Bielefeld, Institute of Gene Technology/Microbiology, Bielefeld, 
Germany

Limitations, reason for caution: For the induction of tumours we used cancer cell 
lines that might behave differently than cancer cells directly derived from patients.
Wider implications of the findings: Our results indicate that it is possible 
to efficiently induce metastases-like structures from different types of cancers 
in ovarian cortical fragments. These contaminated fragments are essential for 
developing protocols for tumour-purging of ovarian tissue. An efficient purging 
protocol will increase the safety of autotransplantation of cortical fragments 
and make it available for all young female cancer patients seeking to preserve 
their fertility, regardless of their type of primary tumour.
Study funding/competing interest(s): Funding by University(ies), Radboud 
University Medical Centre.
Trial registration number: None.

O-232 Fertility preservation of oocyte for women with ovarian and lung 
cancers: dysregulation in gene expression profile of cumulus cells

S. Assou1, A. Ferrières2, S. Bringer2, A. Gala2, V. Loup2, H. Dechaud3,  
S. Hamamah3

1Université MONTPELLIER1, Institute for Research in Biotherapy, 
 Montpellier, France
2Université MONTPELLIER1, ART-PGD Department CHU Montpellier, 
Montpellier, France
3Université MONTPELLIER1, Institute for Research in Biotherapy, ART-PGD 
Department CHU Montpellier, Montpellier, France

Study question: Does the transcriptome of individual cumulus cells (CCs) of ma-
ture MII oocytes differ between healthy women and patients with cancer disease?
Summary answer: Comparing with CCs from healthy women, the gene ex-
pression profile of CCs isolated from patients with ovarian and lung cancer 
present alterations that could lead to reduction in oocyte competence.
What is known already: The transcriptional profiles of human CCs are known. 
However, non available data about the molecular signature of CCs from women 
with cancer included for fertility preservation before cancer treatment.
Study design, size, duration: This study includes 16 CCs from healthy women 
and 16 CCs isolated from mature MII oocytes collected from patients with lung 
(n = 10) and ovarian (n = 6) cancers for fertility preservation.
Participants/materials, setting, methods: CCs from each MII oocyte were 
analyzed individually using whole genome U133 Plus 2.0 GeneChip Affyme-
trix microarrays. Significance analysis of microarray was used to analyze the 
array data with 2-fold cut-off and false discovery rate (FDR <5%). Validation 
was performed by RT-qPCR.
Main results and the role of chance: The molecular signature of CCs from pa-
tients with ovarian and lung cancers was significantly different from the healthy 
women. Specifically, CCs with cancer were characterized by over-expression 
of genes related to HER2 signaling including ERBB3 (×2.3, FDR = 0.0005), 
ERBB4 (×2.8, FDR = 0.005), PARD3 (×2.2, FDR = 0.005) and EGFR (×2.7, 
FDR = 0.002). These gene products may elevate the risk for breast, endometrial 
and other non-gynecological cancers. In addition, mRNA transcripts of factors 
controlling cell cycle and proliferation such as MCM10 (×8.1, FDR = 0.002), 
CCNE2 (×4.1, FDR = 0.0001), CDK6 (×2.9, FDR = 0), MDM2 (×3.2, 
FDR = 0.003) and CCND3 (×5.7, FDR = 0) were up-regulated in CC of ovarian 
and lung cancers. Functional annotation of the differentially expressed genes 
suggests that dysregulation in the steroidogenesis process, estrogen receptors 
and TGF-β signaling cascades may contribute to the reduced of oocyte devel-
opmental competence in patients with ovarian and lung cancers.
Limitations, reason for caution: Further investigations with large number of 
patients are needed to confirm these results.
Wider implications of the findings: This study opens a new perspective for 
understanding the pathogenesis of ovarian and lung cancer patients’ candidate 
for fertility preservation before chemotherapy treatment.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Funding by commercial/corporate company(ies), Univer-
sity hospital of Montpellier and Ferring pharmaceutical company are partially 
 supported this study.
Trial registration number: Not applicable.

O-233 When is it safe to conceive after lymphoma treatment?

S. Hennebicq1, G. Martinez1, M. Walschaerts2, M. Lemitouard1, N. Moinard2, 
R. Borye1, M. Daudin2, C. Thomas-Cadi1, J. Auger3, I. Berthaut4, F. Brugnon5, 
J. Saias6, E. Szerman7, N. Rives8, L. Bujan2
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activation prior OTC. Lymphoid-AL ChT-regimens do not appear to affect the 
ovarian reserve.
What is known already: Dormant primordial follicles are a nonrenewable 
population representing the ‘ovarian reserve’ of potential fertility available to 
each patient. OTC is the only Fertility Preservation option, in girls with AL who 
need a stem-cell-transplant (SCT).However, is unavoidable that these patients 
haven’t been ChT-treated prior OTC procedure due to their clinical instability 
and because it’s unknown which patients will need this technique until see the 
treatment response. There’s no literature regarding to the AL-treatments effects 
on dormant follicles.
Study design, size, duration: Thirteen ovarian cortex from girls 
(6.90 ± 2.69 years, range: 3–10) were included in this study and divided ac-
cording to the intensity and ChT-regimen prior to OTC. G1(lymphoid-AL, 
n = 4): CPM:8400 mg/m2, ADE(5000 mg/m 2,380 mg/m2, 500 mg/m2), 
VCR:33 mg/m2, MTX:20 g/m2); G2(lymphoid-AL, n = 3): CPM:4000 mg/m2,  
Ara-C:16000 mg/m2, DNR:240 mg/m2, VCR:18 mg/m2); G3(myeloid-AL, 
n = 3): Ara-C:9000 mg/m2, Idarubicin:60 mg/m2, Mitoxantrone:36 mg/m2, 
ETOP:900 mg/m2); G4(Myelodysplastic, Medulloblastoma and Ewing sarco-
ma, n = 3): without ChT. The mean time between the last dose of ChT and OTC 
was 40 days.
Participants/materials, setting, methods: Histological/morphometric analy-
sis was carried out to evaluate the primordial, primary, secondary and the 
total follicular density (follicles/mm2). Follicular activation was evaluated by 
Foxo3a phosphorylation (pFoxo3a) immunohistochemistry, a follicle activation 
suppressor that can be deactivated by phosphorylation. TUNEL-assay was de-
veloped to study the cell-damage expressed as nº TUNEL+ cells/nº total cells 
(DAPI).
Main results and the role of chance: No structural alterations were detected 
in stroma or follicular structure samples. There were no significant differ-
ences in total follicular density between G1(6.92 ± 3.85), G2(14.90 ± 18.13), 
G3(5.31 ± 6.72) or G4(13.28 ± 10.28). The main population was com-
posed of primordial follicles (G1: 89.13 ± 11.68%, G2: 85.76 ± 10.19%, 
G3:80.86 ± 18.19%, G4: 88.38 ± 2.23) and no secondary follicles were 
found in the samples. No significant differences were found in the average of 
growing follicles, however a trend to decrease the pFoxo3a in dormant folli-
cles and increase in the growing follicles were found in G3 (49.67 ± 9.68%, 
19.14 ± 10.29%) compared to G1 (59.17% ± 8.43, 10.87% ± 11.68), G2 
(67.36% ± 7.43, 14.24% ± 10.19) or G4 (72.12 ± 12.14, 11.62 ± 2.23) suggest-
ing that a follicle activation has been place. Very little TUNEL-staining was 
found in all samples and no significant differences between groups were found 
(G1:0.003 ± 0.001; G2:0.003 ± 0.001, G3:0.001 ± 0.001, G4:0.002 ± 0.001).
Limitations, reason for caution: The main limitations are the small number 
of patients and obtain control samples from girls without any malignancy/treat-
ment. Girl ovarian biopsies intended for study are very small due to the small 
ovary size, besides follicle distribution is heterogeneous and follicular density 
can vary in cortical tissues within the same ovary.
Wider implications of the findings: The fact that the parameters analysed in 
ChT-treated samples is comparable to those who did not received ChT prior 
the ovarian tissue extraction, can corroborate perform the OTC just before the 
SCT, coinciding with other anaesthetic procedures and ensuring the status of 
complete remission of the underlying disease. However, further studies should 
be developed including a larger number of patients.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by grant PI13/02353 from Instituto 
de Salud Carlos III, Spanish Government.
Trial registration number: None.

O-236 Counselling performance about fertility preservation in young 
women facing cancer: a prospective multicentric evaluation of patient’s 
concerns and experiences in 146 women

D. Denschlag1, D. Giesecke1, A. Germeyer2, F. Nawroth3, B. Lawrenz4,  
M. Henes4, S.T. Friebel5, A. Rohde6, M. von Wolff7

1Hochtaunus-Kliniken gGmbH, Gynecology, Bad Homburg, Germany
2Universitätsklinik Heidelberg, Gynäkologische Endokrinologie und 
 Fertilitätsstörungen, Heidelberg, Germany
3Amedes Experts Hamburg, Endokrinologie und Reproduktionsmedizin, 
Hamburg, Germany
4Universitätsklinik Tübingen, Gynecology, Tübingen, Germany
5Universitätsklinik Freiburg, Gynecology, Freiburg, Germany

Study question: Does postovulatory aging affect poly(A) tail length of 
 maternal-effect gene mRNAs in mouse oocytes matured in vivo or grown and 
matured in vitro in preantral follicle culture?
Summary answer: Postovulatory aging of oocytes led to a decrease in total 
mRNA amount as well as a reduction in poly(A) tail length of specific ME gene 
transcripts that are developmentally relevant. The postovulatory deadenylation 
of the poly(A) tail appeared to be progressive and independent on egg activa-
tion, and was stronger in in vitro matured compared to in vivo matured oocytes.
What is known already: The maternal effect (ME) is the influence of the 
mother’s genotype on the phenotype of her offspring. In the zygote and during 
the first cell divisions after fertilization the embryonic genome is not active 
and therefore early embryonic development depends on the ME gene mRNAs 
and proteins stored in the oocyte. It has been shown before that postovulatory 
aging of oocytes from Xenopus tropicalis led to developmental defects which 
appeared to be mainly due to deadenylation of maternal transcripts.
Study design, size, duration: For each experimental group, total RNA from  
3 pools of 20 oocytes was analyzed.
Participants/materials, setting, methods: In vivo and in vitro matured oocytes 
were either directly frozen after ovulation or aged in vitro for 12 or 24 h. qRT-
PCR-analysis was performed with random-hexamer or with oligo(dT)

16
 primed 

cDNA. Poly(A) tail length was quantified by extension Poly(A) test (ePAT) for 
two representative genes (Zar1 and Dnmt1).
Main results and the role of chance: Postovulatory aging of in vivo matured 
oocytes led to a decrease in total mRNA amount as well as in poly(A) tail length 
of the selected ME genes. While after 12 h of aging only one (Nlrp5) of the 10 
genes investigated showed a trend in poly(A) tail reduction, additional aging 
for a total of 24 h resulted in a stronger decrease in total mRNA amount and a 
reduction of poly(A) tail length of 6 ME-genes (Tet3, Trim28, Dnmt1, Nlrp5, 
Nlrp14, Oct4). In vitro grown and matured oocytes from preantral follicle cul-
ture appeared more susceptible to postovulatory age-related decrease in mRNA 
amount and poly(A) tail length of 6 ME genes (Tet3, Trim28, Zfp57, Dnmt1, 
Nlrp5, Zar1) already after 12 h of postovulatory aging.
Limitations, reason for caution: High standard deviations were observed for 
qRT-PCR products of oocyte mRNA resulting in significant changes only for 
some of the genes. However, since concordant effects were seen for almost all 
of the genes investigated, a reliable effect of postovulatory aging on poly(A) tail 
length can be assumed.
Wider implications of the findings: Since ME genes are essential for oocyte 
developmental competence, postovulatory aging-induced reduction of poly(A) 
tail length may lead to developmental defects of the embryo. Postovulatory 
aging of oocytes may be induced in the course of assisted reproduction tech-
niques as well as in in vitro maturation of oocytes. Thus these results could be 
of clinical relevance.
Study funding/competing interest(s): Funding by national/international 
organization(s), Founded by DFG: GR 1138/12-1, HO 949/21-1, EI 199/7-1.
Trial registration number: None.

O-235 Gonadal effects of acute leukaemia treatment in prepubertal girls

E. Novella-Maestre1, B. Rodriguez-Iglesias2, S. Herraiz3, A. Verdeguer4,  
A. Pellicer5, M.M. Andrés4

1Hospital Universitario La Fe, Genetics and Preimplantational Diagnosis, 
Valencia, Spain
2Universidad de Valencia, Pediatrics Obstetrics and Gynaecology, Valencia, 
Spain
3IIS-La Fe, Reproductive Medicine, Valencia, Spain
4Hospital Universitario y Politécnico La Fe, Pediatric Oncology,  
Valencia, Spain
5Hospital Universitario y Politécnico La Fe, Gynaecology and Human 
 Reproduction, Valencia, Spain

Study question: Girls diagnosed of acute leukaemia (AL), who undergo Ovar-
ian Tissue Cryopreservation (OTC) to preserve their fertility, need to receive 
chemotherapy (ChT) prior to OTC. The aim of this study is to analyse the go-
nadotoxic effect of these treatments in order to find the right time to perform 
the OTC.
Summary answer: Oncology treatment cannot be ascribed to direct ovar-
ian apoptotic cell-death. The decrease of Foxo3a-phosphorylation found in 
myeloid-AL treatment samples, followed by an increase of growing follicles 
average, could suggest that this ChT-regimen has induced a dormant follicles 
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Since the first child was born after frozen embryo transfer (FET) thirty years 
ago, improved facilities and success rates approaching those in fresh stimulated 
cycles has encouraged the increasing use of this technique. According to the 
EIM data the use of FET even exceeds the number of fresh cycles performed 
in some countries. In this presentation a “freeze-all-and-transfer-later” policy 
with postponement of embryo transfer from the fresh stimulated cycle to the 
non-stimulated cycle is highlighted.

Endometrial receptivity occurs only during a very short time in the mid-
secretory phase of the menstrual cycle. Successful implantation requires 
 synchrony between the blastocyst and the endometrium. Although embryo im-
plantation is a prerequisite for human reproduction, the molecular regulatory 
mechanism of endometrial receptivity is still largely unclear. Gene expression, 
immune-regulation and ion channels are developing as important players in the 
regulatory processes of endometrial receptivity and embryo implantation. How-
ever, a valid clinical test to assess biomarkers of endometrial receptivity does 
not yet exist and no such test can guide us in the question of fresh or frozen 
embryo transfer.

The obvious pros of FET are the diminished risk of ovarian hyperstimu-
lation syndrome and multiple pregnancies. Further endometrial receptivity is 
shown to be better in some trials comparing FET vs. fresh embryo transfer 
in stimulated cycles. This indicates that the endometrial function is better in 
 non-stimulated FET cycles and hence improves implantation, early embryo 
development and embryogenesis. Trials including cumulative pregnancy rates 
show a clear advantage of FET when adding the surplus FET cycles. Further 
singletons conceived by FET have lower perinatal risks compared to singletons 
from fresh embryo transfer.

Cons of FET are the requirements of a well-functioning freezing program 
to obtain similar implantation rates in FET and stimulated fresh embryo 
 transfer cycles. Further several studies have shown that the risk of being 
large-for- gestational age is higher in FET singletons also compared to single-
tons from natural conception. This indicates that the foetal growth potential 
differs after cycles with transfer of cryopreserved/thawed embryos, which 
may be  associated with epigenetic modification. This can have detrimental 
effect on the long-term health in the children with regard to diabetes and 
cardiovascular disease. A “freeze-all” strategy is a paradigm shift in ART 
and has some logistic and financial consequences, which make it less feasible 
to health care professionals. Further we need to acknowledge the wishes of 
the patients, as FET with many repeated short cycles and pregnancy tests 
may put more emotional and financial burden to patients than fresh embryo 
transfer. In the context of patient-centred-care these factors should not be 
overlooked.

Future research should focus on large randomized trials measuring not 
only implantation rates but also live birth rates after a freeze-all strategy com-
pared to a conventional fresh embryo transfer policy addressing also differ-
ent methodologies i.e. vitrification vs. slow freeze techniques and cleavage 
stage vs. blastocyst transfer. Further we need to explore epigenetic differences 
between cryopreserved and fresh embryos as such changes indicate if cryo 
techniques may play a role in the subsequent growth and long-term health of 
the children.
Conclusion: There is no clear evidence of higher endometrial receptivity 
in FET cycles although existing randomized trials seem to favour a freeze 
all strategy, larger trials are needed before a major change in daily clinical 
practise can be approved. Further epigenetic modification after cryopreser-
vation should be explored and the long term health of FET children should 
be considered before shifting towards a freeze-all-and-transfer later policy. A 
future approach for a freeze-all strategy is to pin-point the appropriate patients 
however the emotional and financial burdens to these patients should also be 
acknowledged.

O-238 Endometrial receptivity: lessons learned form oocyte donation 
cycles-the effect of ovarian stimulation

R. Paulson1

1University of Southern California, Obstetrics and Gynecology, Los Angeles, 
U.S.A.

Embryo Implantation is dependent on multiple factors, which can be classi-
fied into three main categories: Embryo Quality, Endometrial Receptivity, 
and Transfer Efficiency. When implantation is successful, we infer that all 

6Universitätsklinik Bonn, Gynäkologische Psychosomatik, Bonn, Germany
7Department of Reproductive Endocrinology, Inselspital, University of Bern, 
Bern, Switzerland

Study question: The unique duality involved in confronting a life-threatening 
diagnosis while simultaneously considering the human desire to have a child 
presents a struggle both for patients with cancer and for clinicians. The aim of 
this analysis was to evaluate prospectively the quality of counselling regarding 
fertility preserving options in young women.
Summary answer: The results of our evaluation strongly suggest that fertility 
preservation is of great importance to many young women diagnosed with can-
cer, and that in general the quality of counseling performance regarding fertility 
preservation is highly valued by our patients.
What is known already: Chemotherapy and radiation therapy often result in 
reduced fertility, and patients receiving gonadotoxic treatment should be in-
formed of options for fertility preservation and future reproduction prior to 
such treatment. However, since patients may be focused primarily on their 
 cancer diagnosis, little is known about their fertility concerns, the quality of 
counselling performance and the effects of counselling on the patients well-
being and quality of life.
Study design, size, duration: A survey regarding fertility concerns and coun-
selling performance was prospectively conducted between January 2012 and 
December 2013 in 5 FertiPROTEKT centres (www.fertiprotekt.com) in Ger-
many and Switzerland.
Participants/materials, setting, methods: A questionnaire was administered 
to 146 women with newly diagnosed cancer directly after consultation by a 
fertility specialist. Patients were asked about the quality of counselling perfor-
mance, the impact of counselling on their individual decision making process, 
and the effects of counselling on the patients well-being and quality of life.
Main results and the role of chance: The mean age of the patients was 
31 years. 93% were sent by their oncologists. Almost all patients rated the over-
all quality of counselling as very good (62%) or good (50%). In concordance 
94% would recommend a counselling to their best friends. After counselling, 
two-third of the patients (67%) had the impression to be able to make an in-
formed decision due to sufficient information regarding fertility preserving op-
tions and their associated chances of becoming pregnant in the future. It is of 
note, that by using ordinal logistic-regression analyses to identify values that 
were predictive of higher patient satisfaction, that the only value which was sig-
nificantly associated with better estimates regarding the overall quality of coun-
selling performance was being counselled in a low volume center (p = 0.03).
Limitations, reason for caution: It can be assumed that most of the patients 
being sent for counselling were already interested in undergoing fertility pres-
ervation procedures, which could have caused some bias in the data collection.
Wider implications of the findings: The increasing number of young survi-
vors of cancer with favorable outcomes is defining the need for a more com-
prehensive approach that will improve the quality of life after cancer, including 
the preservation of fertility. In this respect clinicians must break through old 
practice patterns and understand that young patients will no longer be con-
cerned only with preserving their lives in the present but will want to preserve 
the fullness of their future as well.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by the participating centers. No competing interests.
Trial registration number: Not applicable.

INVITED SESSION

SESSION 59: DOES DELAYED TRANSFER GIVE BETTER RESULTS (FREEZE 
ALL POLICY)?

Wednesday 2 July 2014 12:00 - 13:00

O-237 Freeze all and transfer later policy-is endometrium more 
receptive without ovarian stimulation?

A. Pinborg1

1University of Copenhagen Hvidovre Hospital, Department of Obstetrics and 
Gynaecology, Hvidovre, Denmark
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INVITED SESSION

SESSION 61: INFERTILITY TRIALS: ROADMAP TO SUCCESS

Wednesday 2 July 2014 12:00 - 13:30

O-241 Clinical trials in infertility with traditional Chinese medicine: 
lessons in infrastructure and team building

X. Wu1

1Heilongjiang University of Chinese Medicine, Harbin, China

O-242 Resource intensive multicenter trials in infertility: Strengths and 
weaknesses

R. Legro1

1The Pennsylvania State University College of Medicine, Obstetrics and 
 Gynecology, Hershey, U.S.A.

Study question: What is the role of resource intensive multicentre randomized 
clinical trials (RCTs) vs. pragmatic trials?
Summary answer: Resource intensive clinical trials offer the opportunity to 
incorporate testable secondary hypotheses as well as the systematic collection 
of specimens from male, female, foetuses, and infants for repositories for ad-
ditional hypothesis driven research. This requires however additional financial 
and personnel resources. The collection of additional data increases the chance 
for missing data and protocol deviations.
What is known already: Pragmatic trials in infertility are performed more 
commonly than resource intensive trials. The more focused nature of the trial 
combined with the lesser burden of participant and investigator participation 
make this the logical first choice. There are several examples of resource in-
tensive infertility trials, mainly supported by the NIH. Such trials require the 
establishment and maintenance of infrastructure not usually supported by prag-
matic trials including a data coordinating center, a specimen repository, written 
policies for access to materials and data, and incorporation of multidisciplinary 
teams to design and analyse data related to secondary hypotheses.
Main results and the role of chance: There is a limited role for resource in-
tensive studies, usually within the context of more extensive extramural fund-
ing, who supports the broader reach and additional costs of such trials. Involving 
stakeholders and future collaborators in the design of the study and the collection 
of specimens, increases the ultimate utility of the study, but can delay start up. 
Similarly written policies governing access to data, specimen sharing, and author-
ship should be established in advance. These large multi-center trials offer the 
opportunity to explore secondary and mechanistic hypotheses among a large and 
diverse cohort of patients. Such studies also lend themselves to linked studies of 
developmental origins, both in foetuses and infants. Finally the design allows for 
multiple pre-specified secondary analyses where authorship can be shuffled to 
address the varying contributions of study investigators. This allows for greater 
academic credit and greater individual investigator buy in for multi-center trials.
Limitations, reason for caution: Resource intensive RCTs should be the excep-
tion and not the rule. Most research questions can be answered by simpler studies.
Wider implications of the findings: Resource intensive studies may allow for the 
broader participation of basic scientists, social scientists, and clinical investigators 
in RCTs. This may increase the enthusiasm of a broader swath of researchers and 
ultimate funding agencies in supporting RCTs. Ultimately this may serve to trans-
form RCTs into multi-disciplinary platforms with enhanced research productivity.

O-243 Pragmatic multicenter clinical trials in infertility:  
Streamlining the trial enterprise

B.W. Mol1

1Center for Reproductive Medicine, Amsterdam, The Netherlands

O-244 Clinical trials and treatment of infertility in low resource settings

S. van der Poel1

1World Health Organisation, RHR/HRP, Geneva 27, Switzerland

Worldwide, individuals present with in/subfertility problems regardless of socio-
economic standing. Should low resource settings be managed differently from 

 categories of factors were satisfactory, but when it fails, we do not know which 
factor played the largest role, or if multiple factors were involved. The advent of 
oocyte donation separated for the first time the source of the oocytes from the 
uterus, and thus made comparisons of implantation rates possible. It was noted 
early on that embryos derived from IVF had a higher chance of implanting in a 
recipient than in the women who produced the oocytes themselves. A number 
of theories for this difference exist. The most appealing observation is that of 
advanced luteinization in women undergoing controlled ovarian stimulation. 
Progesterone levels are often elevated prior to HCG administration, and are 
clearly much higher at the time of oocyte retrieval. Endometrial histology has 
been shown to be advanced in stimulated cycles. This lecture will focus on 
endometrial receptivity in IVF cycles and in artificial cycles associated with 
frozen embryo transfer and oocyte donation.

INVITED SESSION

SESSION 60: SOCIETY OF REPRODUCTIVE SURGEONS SYMPOSIUM -  
“PREVENTION AND MANAGEMENT OF LAPAROSCOPIC COMPLICATIONS”

Wednesday 2 July 2014 12:00 - 13:00

O-239 Avoiding neurologic injuries due to patient positioning; safe 
trocar entry; complications related to robotic surgery

T. Falcone1

1The Cleveland Clinic Foundation, Reproductive Endocrinology A81, 
 Cleveland, OH, U.S.A.

Complications during laparoscopic surgery may occur during points of the 
surgical procedure. The aim of this presentation is to review the injuries that 
occur during the critical part of access to the peritoneal cavity. Patient po-
sitioning during surgery has long been associated with potential nerve in-
jury. Although the most common nerve initially reported was compression 
of the common peroneal nerve as it is closely associated with the head of the 
fibula others are reported. For example, compression of the femoral nerve 
with acute flexion at the hip can cause femoral nerve palsy. The use of braces 
to prevent sliding of the patient in steep Trendelenburg position can cause a 
brachial plexus palsy. The anterior abdominal wall nerves that can be injured 
during port site closure are the ilioinguinal/iliohypogastric nerves that are lo-
cated between the external and internal oblique aponeurosis. Keeping trocars 
above the anterior superior iliac spine will prevent these injuries. The anterior 
abdominal port placement requires knowledge of the relative anatomy of the 
blood vessels. The umbilicus is related to the bifurcation of the aorta but in 
fact, the most caudal large retroperitoneal vessel is the left common iliac vein 
that can injured during insertion of the primary trocar. The relative anatomy 
is altered with increasing body fat in such a way that the umbilicus may be 
caudal to the bifurcation in obese women. Insertion of the accessory trocars 
must be performed under direct visualization. The main structures to avoid 
with lateral ports are the superficial epigastric vessels and the inferior epi-
gastric vessels. The superficial epigastric vessels are branches of the femoral 
system and can be Trans illuminated in thin women. They are injured during 
port placement. The superficial circumflex iliac vessels can be injured with 
the lateral placement of the robotic ports. The inferior epigastric vessels are 
branches of the external iliac and cannot be Trans illuminated but must be di-
rectly visualized. They are seen medial to the insertion of the round ligament 
in the deep inguinal ring. If they are not visualized because of obesity they 
can be indirectly observed by following the course of the round ligament. The 
most common reason why robotic surgery is terminated is anesthesia inability 
to ventilate the patient in steep Trendelenburg. The unique complication with 
robotic surgery for hysterectomy is Vaginal Cuff Dehiscence. Laparoscopic 
hysterectomy with vaginal closure has a prevalence of 0.18% (0.09–0.44) ver-
sus 0.64 5 (0.47–0.79) with laparoscopic closure and 1.64 % (1.16–2.32) with 
robotic closure.

O-240 Bowel and urologic injuries; complications from morcellation

J. Goldberg1

1The Cleveland Clinic Foundation, Cleveland, Ohio, USA
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1Istituti Clinici Zucchi, Biogenesi Reproductive Medicine Centre, Monza MB, 
Italy
2San Gerardo Hospital, Department of Medical Physics, Monza MB, Italy

Study question: Are morphological anomalies in mature human oocytes, as 
revealed by transmitted light microscopy, correlated to intrinsic damage to the 
meiotic spindle and actin cytoskeleton?
Summary answer: Specific morphological anomalies of human oocytes can 
reflect an intrinsic damage to the cytoskeleton, namely perturbation of spindle 
disorganization, chromosomes misalignment and cortical actin disorganization.
What is known already: In preparation for in vitro fertilization, oocytes are usu-
ally assessed by morphological criteria, but the predictive value of this practice 
is controversial. Currently, very little information, if any, is available on the rela-
tionship between morphological features of oocytes intrinsic cellular characteris-
tics, such as the actin cytoskeleton, meiotic spindle and chromosome alignment.
Study design, size, duration: Oocytes used in this study were donated from 
consenting IVF patients. A total of 81 metaphase II (II) oocytes were analyzed: 
32 classified as good quality oocytes (control), 18 MII with smooth endo-
plasmic reticulum cluster (SER+MII), 24 with large central dark granulations 
(Dark-MII) and 7 with large perivitelline space (LPVS-MII).
Participants/materials, setting, methods: Surplus MII oocytes, were fixed 
within 2 h from recovery and prepared for confocal microscopy. Spindles were 
analysed for one- and two-dimensional characteristics. Chromosomes were clas-
sified as scattered or aligned and the intensity of cortical actin was evaluated.
Main results and the role of chance: The spindle major axis length was sig-
nificantly increased in Dark-MII (13.3 ± 2.8 μm; p = 0.046) and LPVS-MII 
(13.9 ± 2.9 μm; p = 0.035) but not in SER+MII (13.1 ± 2.7 μm; p = 0.088) 
compared to control (12.2 ± 2.2 μm). Dark-MII and LPVS-MII showed a sig-
nificantly higher percentage of compromised alignment than controls (29.2% 
vs. 3.1% p = 0.008; 57.1% vs. 3.1% p = 0.002 respectively). No differences 
were observed in SER+MII (5.6% vs. 3.1% p = 0.595). The continuity of sub-
oolemmal cortical actin was lost in 62.5% of Dark-MII (p < 0.0001), in 33.3% 
of LPVS-MII (p = 0.034) and in 33.3% of SER+MII (p = 0.008).
Limitations, reason for caution: These results require confirmation by larger 
studies and extension of analysis.
Wider implications of the findings: This preliminary analysis suggests that 
oocytes with large central dark granulations and with large perivitelline space 
have an impaired geometry of the spindle as well as a compromised chromo-
some alignment, while oocytes with smooth endoplasmic reticulum clusters 
appear to maintain a regular architecture of spindle and chromosomes. The 
Cortical actin meshwork is affected by discontinuities in all types of dysmor-
phic oocytes. This might have significant implications for embryo development.
Study funding/competing interest(s): Funding by hospital/clinic(s), Biogene-
si Reproductive Medicine Centre.
Trial registration number: N/A.

O-246 The effect of smooth endoplasmic reticulum aggregates in human 
oocytes on calcium signalling and the significance for oocyte collection 
cycle outcome

S. De Gheselle1, D. Nikiforaki1, L. Verpoest1, I. De Croo1, Y. LU1,  
B. Heindryckx1, E. Van den Abbeel1, P. De Sutter1

1University Hospital Ghent, Department for Reproductive Medicine, Ghent, Belgium

Study question: What is the effect of smooth endoplasmic reticulum aggre-
gates (aSER) in human metaphase II (MII) oocytes on Ca2+ signalling and is 
the occurrence of MII-aSER positive oocytes (MII-aSER+) in a cohort of MII 
oocytes influencing the oocyte collection cycle (OCC) outcome?
Summary answer: The Ca2+ signalling of MII-aSER+ is compromised com-
pared to control MII oocytes. However, the occurrence of MII-aSER+ in a co-
hort of MII oocytes does not affect the clinical outcome of the OCC
What is known already: It has been reported that embryos derived from MII-
aSER+ have a lower chance of successful pregnancy and may lead to congenital 
anomalies in the offspring. Therefore it has been strongly recommended that 
MII-aSER+ should not be inseminated. Physiologically, SER plays a pivotal role 
in Ca2+ storage and release, which is mediated by the inositol 1,4,5-trisphos-
phate receptor (IP

3
R1) during oocyte maturation, fertilisation and pre- and post-

implantation embryonic development.
Study design, size, duration: Donated MII-aSER+, which were never used 
clinically, were immunostained (n = 49) or subjected to Ca2+-oscillation pat-
tern analysis (n = 27). Secondly, we retrospectively analysed over a 1.5-year 

other settings in clinical trials and treatments for in/subfertility care? Is clinical 
research required within low resource settings in order to generate knowledge 
or evidence for best practice for fertility care? Evidence-based best practice 
should drive clinical decision-making when addressing in/subfertility problems, 
worldwide. Globally, differences exist in clinical presentation and causal fac-
tors for in/subfertility across regions. Research is needed to explore and address 
these differences within populations, while respecting cultural norms. In addi-
tion, quality standard-of-care proven clinical treatments for fertility care need to 
be introduced through pilot studies in a cost-effective manner in low resource 
settings. Once proven safe and effective within these settings, the interventions 
need to be scaled-up following implementation studies that either inform or are 
cognisant of existing policies and regulations, and address systems and service 
delivery mechanisms. From patient and provider perspectives, this will require 
assurance of acceptability, accessibility and quality-of-care with accountability.

Contrary to current assumptions, the major burden of in/subfertility is high-
est in developing countries and countries in transition, not in developed coun-
tries. And, similar to other neglected diseases, in/subfertility is least studied 
within countries presenting with the highest burden. Furthermore, there is a 
lack of prioritization to conduct research on topics and treatments that address 
in/subfertility, fertility awareness and pre-pregnancy care, not only in low re-
source settings. This becomes apparent during allocation of limited health and 
research funds, and during development of national level reproductive, mater-
nal and newborn health policies and strategies. Fertility issues and risk factors 
affecting both sexes, impact a woman’s ability to become and remain pregnant, 
and ultimately influences her newborn child’s health and future life. Critically, 
public health in low resource settings often neglect in/subfertility issues despite: 
1) the critical importance of these early interventions that impact future ma-
ternal/child outcomes; and, 2) affordable interventions that are able to address 
fertility awareness issues and non-tubal factor in/subfertility. A broad spectrum 
of affordable assisted fertility care interventions exist. However, higher costs 
persist in association with more advanced technologies, despite the fact that 
certain components of these technologies are already decades old. Neverthe-
less, cost-effectiveness of time-intensive sub/infertility interventions need to be 
balanced against cumulative costs of inexpensive interventions, while maintain-
ing a risk assessment of not only pregnancy, but maternal and child outcomes.

Low resource settings are not restricted to developing countries but exist 
worldwide, as a country-specific construct. Lower and higher socio-economic 
settings may provide access to fertility treatments, but may result in individual 
catastrophic expenses. Perhaps unintentionally and not exclusively, private 
practice or for-profit clinics can create conflict-of-interest in research trial de-
sign and/or treatment choice. Treatment and clinical research are inescapably 
distinct. Research with participants who contribute to costs of clinical trials 
and desire a birth outcome are understandably problematic. Providing a qual-
ity “standard-of-care” control can be ambiguous, but should represent what 
“should be done” based upon best evidence, not necessarily what currently 
exists. Thus, treatment costs, therapeutic misconception and provider prefer-
ences can result in biased clinical studies with risk of undue inducement of 
child-seeking participants. However, to ensure principles of respect for persons, 
beneficence/non-maleficence and distributive justice, as with other neglected 
global diseases, in order to address in/subfertility: 1) Clinical trials are justified 
within low resource settings in order to understand global and regional differ-
ences in disease parameters and develop an evidence-based medicine culture 
with strengthening of country-level clinical research capacity; and, 2) Compo-
nents in quality interventions and treatments that have been proven efficacious, 
require sensitive negotiations to ensure affordability, and to be defined as “stan-
dard of care” when researching newer innovations.
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O-245 Metaphase II spindle and cortical actin characteristics in 
morphologically normal and dysmorphic human oocytes

M. Dal Canto1, M.C. Guglielmo1, M. Sottocornola1, M. Merola1, C. Brigante1, 
M. Mignini Renzini1, E. De Ponti2, G. Coticchio1, R. Fadini1
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Main results and the role of chance: The MII spindles of oocytes vitrified 
with open and closed systems were morphologically comparable to fresh oo-
cytes (major axis: 12.3 ± 2.0 μm, 14.0 ± 2.2 μm and 12.2 ± 2.2 μm; minor axis: 
8.6 ± 0.9 μm, 9.3 ± 1.4 μm and 9.2 ± 1.4 μm; spindle area: 82.6 ± 17.6 μm2, 
100.1 ± 21.8 μm2 and 92.9 ± 23.5 μm2, respectively). The percentage of oocytes 
with chromosome misalignment was significantly higher in vitrified compared 
to fresh oocytes: 45.5% in closed system, 34.8% in open system and 3.1% in 
control (p = 0.001). Only oocytes vitrified with open system (39.1%) presented 
a irregular dotted actin signal in the cortex.
Limitations, reason for caution: Data regarding oocytes cryopreserved with 
high security straw are numerically limited and require further confirmation.
Wider implications of the findings: During vitrification, the geometry of mei-
otic spindle of oocytes is maintained, but chromosome alignment is compro-
mised, especially in oocytes vitrified with closed system. Moreover, this study 
demonstrated for the first time that the actin is sensitive to vitrification. The sub-
oolemmal meshwork displays areas of discontinuity in oocytes vitrified with an 
open system. This could have significant implications for embryo development.
Study funding/competing interest(s): Funding by hospital/clinic(s), Biogene-
si Reproductive Medicine Centre.
Trial registration number: Not applicable.

O-248 Global DNA methylation in in vitro produced bovine zygotes is 
affected by the oxygen concentration during in vitro maturation

C. Wrenzycki1, H. Stinshoff1, J. Bennemann2

1Clinic for Veterinary Obstetrics Gynecology and Andrology, Molecular 
 Reproductive Medicine, Giessen, Germany
2Clinic for Cattle, Reproductive Medicine Unit, Hannover, Germany

Study question: The aim of the present study was to investigate the effect of 
different oxygen tensions during in vitro maturation of bovine oocytes on global 
DNA methylation of resulting in vitro produced zygotes.
Summary answer: Results indicate a reduction of the global DNA methylation 
level of the maternal genome in in vitro produced bovine zygotes derived from 
oocytes matured under 5% oxygen.
What is known already: In vitro maturation (IVM) of bovine COC has com-
monly been performed using an oxygen concentration which is around 20% 
(atmospheric oxygen concentration), whereas the oxygen concentration in fol-
licular fluid ranges between 3–13%. Thus, the gaseous environment varies con-
siderably between in vitro and in vivo conditions. Oxygen concentrations during 
IVM can contribute to oxidative stress which can be associated with various 
types of DNA damage, including hyper- and hypomethylation of DNA.
Study design, size, duration: Bovine zygotes were generated employing a 
standard protocol. COC were matured under 5% and 20% oxygen tension. After 
IVF, presumptive zygotes were denuded and fixed for immunocytochemistry. 
Quantitative analysis of fluorescence signals was assessed in 1261 zygotes from 
9 IVP sessions.
Participants/materials, setting, methods: Global DNA methylation was de-
termined using an anti-5MeC-antibody. DNA was stained with Hoechst 33342. 
The fluorescence signal of DNA was used for normalization of 5MeC-fluores-
cence signal. Total fluorescence intensity of the female and male nuclei was 
measured via NIH ImageJ software and data were analyzed by ANOVA.
Main results and the role of chance: Normalized 5MeC signals were signifi-
cantly higher in paternal compared to those of maternal pronuclei of zygotes 
stemming from oocytes matured under 5% oxygen (p ≤ 0.05). No differences 
were detectable in both parental pronuclei of zygotes from oocytes matured 
under 20% oxygen (p ≥ 0.05). Following IVM under 20% oxygen, maternal 
pronuclei of zygotes displayed a significant higher fluorescence signal com-
pared to those stemming from oocytes matured under 5% oxygen (p ≤ 0.05). 
Maturation at either 5% or 20% oxygen did not cause an effect on normalized 
fluorescence signals of paternal pronuclei (p ≥ 0.05).
Limitations, reason for caution: No data regarding the in vivo situation are 
available. Further studies are necessary to analyze gene-specific DNA methyla-
tion profiles.
Wider implications of the findings: Results indicate for the first time that 
the global DNA methylation level of maternal genome can be affected due 
to the environment. This might have implication for fertilization and further 
 development.
Study funding/competing interest(s): Funding by hospital/clinic(s), Clinic for 
Cattle, University of Veterinary Medicine Hannover.
Trial registration number: No.

 period the outcome of 158 cycles with at least one MII-aSER+ (aSER+) and 
1589 cycles with no MII-aSER+ (control) in the oocyte cohort.
Participants/materials, setting, methods: MII-aSER+ were evaluated with 
confocal microscopy (IP

3
R1, spindle and chromatin) or injected with the same 

donor sperm. Outcome measures of aSER+ and control cycles were fertilisation 
rate (FR), embryos transferred and frozen per fertilised oocytes (embryo utilisa-
tion rate, EUR), and ongoing pregnancy/transfer. Statistical analysis was done 
with The Mann-Whitney-U-test and Chi-square-test.
Main results and the role of chance: The spindle-chromosome complexes 
of MII-aSER+ were comparable to control oocytes. The IP

3
R1 showed a lo-

calized pattern, but in MII-aSER+ it also formed a central large aggregation 
(23 ± 5.7 μm) surrounded by a receptor-free ring and occasionally formed 
smaller aggregates. Compared to control oocytes, the Ca2+-oscillations fre-
quency in MII-aSER+ was lower (1.7 [1.1–2.4] versus 2.4 [2.0–3.8] peaks/h, 
P < 0.05), the first Ca2+ peak lasted longer (4.5 [3.5–5.5] versus 4.0 [3.5–4.0] 
min, P < 0.05) and the total amount of Ca2+ released was higher (7.2 [5.5–11.9] 
versus 5.1 [4.7–7.0] AUxmin, P < 0.05). The FR (72.7% versus 71.7%) and 
ongoing pregnancy rate (19.9% versus 20.8%) were similar between aSER+ and 
control cycles. There was a tendency for lower EUR of aSER+ cycles compared 
to the control cycles (35.2% versus 38.4%, P = 0.0518).
Limitations, reason for caution: The lack of live birth and neonatal outcome 
data in our study leaves the matter of safety of MII-aSER negative oocytes in a 
cohort with at least one MII-aSER +  still under question.
Wider implications of the findings: Our results provide novel insight into the 
abnormalities of MII-aSER+ by showing that Ca2-signalling during activation is 
abnormal. Whether this is associated with compromised embryo development 
and implantation of the embryos derived is unknown. Although clinical out-
come of cycles with at least one MII-aSER+ in which the other oocytes are used 
is encouraging, the tendency for lower EUR supports the idea that the intrinsic 
developmental capacity of the entire oocyte cohort may be reduced.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by a fundamental clinical research 
mandate from the Flemish Foundation of Scientific Research to PDS. The au-
thors have no competing interests to declare.
Trial registration number: The study was approved by our local ethical com-
mittee (2009/130, 2010/182) and the Federal Ethical Committee (Adv020).

O-247 Meiotic spindle and cortical actin configuration in human oocytes 
following vitrification using open and closed system

M.C. Guglielmo1, G. Coticchio1, D. Turchi1, M. Lain1, C. Brigante1,  
M. Mignini Renzini1, E. De Ponti2, M. Dal Canto1, R. Fadini1

1Biogenesi Reproductive Medicine Centre, Istituti Clinici Zucchi, Monza (MB), 
Italy
2San Gerardo Hospital, Department of Medical Physics, Monza (MB), Italy

Study question: Cryopreservation may damage the organization of the meta-
phase II (MII) spindle and other cytoskeletal attributes of human oocytes. 
The goal of the present study was to compare two different carriers (open and 
closed) used for oocyte vitrification, in terms of spindle architecture, chromo-
some alignment and cortical actin.
Summary answer: Vitrification influences the MII spindle organization, chro-
mosome alignment and cortical actin integrity.
What is known already: Vitrification can alter the organization of the oocyte 
MII spindle. Different cryopreservation protocols can influence the cytoskel-
eton response to cryopreservation. So far, open devices have been preferentially 
chosen due to their capacity to generate high cooling and warming rates. Re-
cently, closed devices have been introduced to avoid cross-contamination during 
vitrification and liquid nitrogen storage, because they are impermeable to patho-
genic agents. It is unknown how different devices impact cytoskeleton stability.
Study design, size, duration: Seventy-five MII oocytes were donated from 
consenting IVF patients. We analyzed spindle morphological parameters 
(major, minor axis and area of maximum projection) of fresh (32) and cryopre-
served oocytes, of which 23 vitrified with cryoleaf (open system) and 11 with 
high security straw (closed system).
Participants/materials, setting, methods: Oocytes were fixed after retrieval or 
vitrified on cryoleaf or high security straw system, within 2 h. After warming 
oocytes were prepared for confocal microscopy. Spindles were analysed accord-
ing to one- and two-dimensional characteristics. Chromosomes were classified 
as scattered or aligned and the intensity of cortical actin signal was evaluated.
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Stimulation with 20 U pregnant mare serum gonadotropins (PMSG) for 2 days; 
Group 2: Sham injected controls. On day 3 human chorionic gonadotropin 
(HCG) (5U) was injected to induce ovulation.
Participants/materials, setting, methods: 48 h after HCG mice were sac-
rificed and the ovaries were harvested, weighed and enzymatically digested. 
Single cell suspensions were immunostained using fluorescently labeled: anti-
CD11b and CD45 and analyzed by flow cytometry. Histological sections were 
similarly stained along with PECAM1+ endothelial cells and examined by con-
focal microscopy. qPCR was performed to determine gene expression.
Main results and the role of chance: When compared to non-stimulated 
controls, gonadotropin stimulation led to a 3–4 fold increase in the ovarian 
CD45+CD11b+CX3CR1− neutrophil population. Interestingly, the balance be-
tween proinflammatory monocyte derived CD45+CD11b+CX3CR1int effector 
cells to CD45+CD11b+CX3CRhigh noninflammatory resident macrophages was 
significantly increased toward the former. This pattern of inflammatory cell dis-
tribution strictly resembles that observed in the colonic mucosa in a mouse 
model of ulcerative colitis. Finally, we examined the expression of key genes 
that were previously shown to play roles in angiogenesis. Our results indicated 
that the expression of S100a8, S100a9, Dmbt1 and Vcan was significantly up-
regulated in stimulated ovaries compared to controls. On the other hand, the 
expression of Mmp12 was significantly down regulated.
Limitations, reason for caution: This is an animal experiment and its findings 
need to be further validated also in humans.
Wider implications of the findings: OHSS is associated with increased inflam-
mation, vascular permeability and angiogenesis. Our study indicates that OHSS is 
accompanied by ovarian influx of inflammatory cells such as neutrophils and mono-
cyte-derived effector cells, in close resemblance to that observed in other inflam-
matory states such as ulcerative colitis. This myeloid population shift is associated 
with differential expression of key angiogenic genes. Studies testing therapies that 
target these myeloid cells for the prevention and treatment of OHSS are warranted.
Study funding/competing interest(s): Funding by national/international 
organization(s), Israel Science Foundation (ISF 142/09).
Trial registration number: None.

O-251 Effect of estetrol administration on brain and serum 
allopregnanolone in intact and ovariectomised rats

P. Drakopoulos1, N. Pluchino1, E. Casarosa2, P. Petignat1, A.R. Genazzani2

1University Hospitals of Geneva, Obstetrics and Gynecology, Geneva, 
 Switzerland
2University Hospital of Pisa, Obstetrics and Gynecology, Pisa, Italy

Study question: How Estetrol (E4) administration effects allopregnanolone 
(AP) synthesis in specific brain structures and whether E4 has a synergic or 
antagonistic effect on estradiol-mediated AP synthesis.
Summary answer: E4 increases the CNS and peripheral level of AP, behaving 
as a weak estrogen-agonist in ovariectomised (OVX) rat. The antagonist effect 
evidenced when E2 valerate (E2) was co-administrated, further profiles E4 as 
natural SERM.
What is known already: E4, a naturally occurring estrogen only produced by 
the human fetal liver, is under evaluation in human studies for potential appli-
cations in contraception and menopause care. In well-validated and predictive 
rat models, E4 behaves as a weak estrogen agonist in most tissues investigated 
(except the breast) and was found to prevent hot flushes in an experimental rat 
model. Thus, there is evidence for its definition as a SERM. Allopregnanolone 
is a metabolite of progesterone produced by the CNS, adrenals and ovaries with 
important neurotrophic/neuroprotective actions.
Study design, size, duration: In vivo model study containing adult female Wi-
star rats of 3 months old. A total number of 96 rats was used. The duration of 
the study was approximately 45 days.
Participants/materials, setting, methods: Intact female adult rats received 
different doses of E4 and OVX rats received different doses of E4, E2V or 
combinations of them. The concentration of AP was assessed in the frontal and 
parietal cortex, hippocampus, hypothalamus, anterior pituitary, and serum.
Main results and the role of chance: E4 does not modify AP in intact animals 
at any site. E4 at the dose of 5 mg/kg/day increased AP content in different 
brain areas and in the serum of OVX animals, whereas, in presence of estradiol, 
E4 showed an estrogen-antagonist effect on brain and serum levels of AP. E4 
modulates hypothalamic thermoregulatory center.
Limitations, reason for caution: Animal model study with preliminary results. 
Further human studies are needed.

O-249 Prostasomes from the prostate gland attach to the sperm and 
transfer DNA to the oocyte at fertilization

A. Stavreus-Evers1, G. Ronqvist2, G.K. Ronquist2, A. Larsson2, J. Inzunza3

1Uppsala University, Uppsala University Hospital Dept. of Women’s and 
Children’s Health, Uppsala, Sweden
2Uppsala University, Department of medical sciences, Uppsala, Sweden
3Karolinska Institutet, Department of biosciences and nutrition, Uppsala, Sweden

Study question: Is DNA from prostasomes transferred to the oocyte at fertil-
ization?
Summary answer: DNA-containing prostasomes fuse with sperm and the 
DNA is transferred to the oocyte at fertilization
What is known already: Microvesicles are produced from most secretory cells. 
They transport microRNA, mRNA, proteins and in some cases also DNA. There-
by they are able fuse with distant cells and alter the action of these cells. Our 
previous studies show that micro vesicles secreted from the prostate gland, pros-
tasomes, contain DNA. They have the ability to attach and fuse with the sperm. 
Therefore, it can be hypothesized that the DNA enters the oocyte at fertilization.
Study design, size, duration: This is an in vivo mouse study of a new mecha-
nism, the transfer of prostasomal DNA at fertilization.
Participants/materials, setting, methods: Human prostasomes were allowed 
to adhere to mouse sperm. After thorough washing, mouse oocytes were fertil-
ized and the presence of human DNA detected in 2-cell embryos. Prostasome 
DNA were labeled with acridine orange to be able to detect the prostasomes 
attached to the fertilized oocyte. Fluorescence microscopy using “apotome”, 
was used to detect prostasome in the fertilized oocyte. Cell-to Ct PCR was used 
to detect human DNA in the fertilized mouse oocyte.
Main results and the role of chance: Fluorescence microscopy show faint ex-
pression of acridine orange labelled DNA in the early mouse embryo. PCR using 
a human specific probe, show the presence of DNA in the 2-cell mouse embryo.
Limitations, reason for caution: The prostasomes are small microvesicles and 
the DNA transferred is limited. Therefore, the data is close to detection limit.
Wider implications of the findings: The transfer of DNA, not only from the 
sperm but also from prostasomes from the prostate gland gives a new concept 
of DNA transfer at fertilization. The role of the extra DNA is not clear, but it 
might play a role in DNA repair.
Study funding/competing interest(s): Funding by University(ies), Uppsala 
University, Family planning foundation.
Trial registration number: N/A.
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O-250 Gonadotropin hyperstimulation leads to an influx of 
proinflammatory cells into the mouse ovary and to the expression of 
proangiogenic genes

O. Fainaru1, S. Hantisteanu1, G. Paz1, M. Hallak1

1Hillel Yaffe Medical Center, Obstetrics and Gynecolgy IVF Unit, Hadera, Israel

Study question: We sought to determine whether ovarian hyperstimulation in 
mice leads to an influx of proinflammatory cells in a similar fashion to other 
inflammatory states.
Summary answer: In close similarity to changes observed in the colonic mu-
cosa of mice with ulcerative colitis, ovarian hyperstimualtion is associated with 
an influx of inflammatory effector cells and to the expression of key proangio-
genic genes.
What is known already: Ovarian hyperstimulation syndrome (OHSS) is as-
sociated with increased angiogenesis and vascular leakage. We have previously 
shown that gonadotropin stimulation and OHSS are associated with proangio-
genic-myeloid cell alterations, reflected by a dose dependent increase in ovarian 
immature myeloid cells and a parallel decrease in dendritic cells. Nevertheless, 
the role of inflammatory cells and the expression of angiogenic genes that may 
contribute to the pathophysiology of OHSS remain unexplored.
Study design, size, duration: Animal experiment (4-week old pre-pubertal 
CX3CR1GFP/+ transgenic female mice), treatment- versus controls: Group 1: 
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of the early embryo. As shown in one case, e.g. a bronchodilatator can induce 
re-opening of the isthmus pointing to new strategies for increasing success rates 
of assisted reproductive technologies in PCOS patients.
Study funding/competing interest(s): Funding by University(ies), School of 
Medicine & Medical Science, University College Dublin.
Trial registration number: N/A.

O-253 The hypothalamic hormone neurokinin B: a novel therapeutic 
target for menopausal hot flushes

A.N. Comninos1, C.N. Jayasena1, E. Stefanopoulou2, A. Buckley1, J. Mogford1, 
C. Izzi-Engbeaya1, R. Ratnasabapathy1, S. Narayanaswamy1, M.A. Ghatei1, 
S.R. Bloom1, M. Hunter2, W.S. Dhillo1

1Imperial College London, Investigative Medicine, London, United Kingdom
2King’s College London, Institute of Psychiatry, London, United Kingdom

Study question: Does administration of the hypothalamic hormone Neurokinin 
B (NKB) elicit menopausal-like hot flushes in healthy pre-menopausal women?
Summary answer: NKB administration to healthy pre-menopausal women re-
sults in symptoms and physiological changes analogous to those observed in 
menopausal hot flushes.
What is known already: Hot flushes affect millions of women worldwide yet 
their aetiology remains elusive limiting the development of improved therapies.

Hypothalamic NKB expression is markedly increased in post-menopausal 
women. Furthermore, the NKB receptor is strongly expressed in hypotha-
lamic thermoregulatory centres. In rodents, ovariectomy (as a model of meno-
pause) results in thermoregulatory tail-skin vasodilatation, while ablation of 
 hypothalamic NKB receptor-expressing neurones blocks this effect. Pre-clin-
ical studies therefore suggest that NKB is a potential mediator of menopausal 
flushing; however no studies have been performed in humans to investigate this.
Study design, size, duration: Design: Translational, randomised, placebo-con-
trolled, double-blinded, 2-way cross-over study comparing administration of 
NKB to vehicle. The study was performed in a temperature-controlled (24°C) 
and humidity-controlled (50%) clinical research facility.
Size: n = 9.
Duration: Each participant attended a single 6 h study visit (commencing 9am) 
during the follicular phase of their menstrual cycle.
Participants/materials, setting, methods: Participants and Methods: Nine 
healthy pre-menopausal women (age 34 ± 1.4 years) received two 30 min intra-
venous infusions (randomised to either NKB or vehicle) separated by a 90 min 
washout interval. Symptoms, skin temperature, skin conductance (sweating), 
heart rate, blood pressure, and reproductive hormone levels were recorded fre-
quently throughout the study visit (minutely peri-infusion).
Main results and the role of chance: Hot flushes were reported in 7/9 women 
during NKB administration, and 0/9 during vehicle administration (p < 0.01 vs. 
vehicle). In total there were 12 episodes of flushing during NKB administration 
with a mean duration of 3.7 ± 0.6 min. Flushing symptoms were localised to 
the face and upper torso in all women who reported hot flushing (7/7). During 
hot flush episodes, elevations in mean heart rate (+6.1 ± 2.1 bpm, p < 0.01 vs. 
mean pre-symptoms), mean skin temperature (+0.2 ± 0.08°C, p < 0.05 vs. mean 
pre-symptoms), and alterations in skin conductance suggestive of menopausal 
flushing were observed. There were no significant changes in BP or reproduc-
tive hormone levels (luteinising hormone, follicle stimulating hormone, and 
oestradiol) during NKB or vehicle administration.
Limitations, reason for caution: Inter-subject variations in stress and background 
sex steroid levels may have influenced their predisposition for flushing in response 
to NKB - to minimise this all women attended studies during their follicular phase. 
However it remains clear that administration of NKB elicited  menopausal-like hot 
flushing in the majority of healthy pre-menopausal women (7/9).
Wider implications of the findings: This is the first-in-human study to investi-
gate symptoms and physiological changes in response to NKB.

We demonstrate that NKB administration to healthy pre-menopausal women 
results in symptoms and physiological changes analogous to menopausal hot 
flushes. These data have important implications for the better understanding of 
the elusive aetiology of menopausal flushing and for the future clinical develop-
ment of improved targeted therapies for hot flushes.
Study funding/competing interest(s): Funding by national/international 
organization(s), Wellcome Trust, National Institute for Health Research, Medi-
cal Research Council.
Trial registration number: N/A.

Wider implications of the findings: The present study evidenced that E4 
 affects brain and serum AP content with different effects depending the brain 
area analyzed, the dose of E4 administrated and the hormonal status of the ani-
mals receiving E4 treatment. Since the crucial role of AP in brain development, 
adaptation and senescence, these findings characterize additional E4 roles in 
human physiology with interesting clinical implications in contraception and 
menopause hormonal treatment.
Study funding/competing interest(s): Funding by hospital/clinic(s), Univer-
sity Hospital of Pisa.
Trial registration number: None.

O-252 The effects of testosterone on the functional integrity  
of the human oviduct

K. Dulohery1, M. Trottmann2, B. Liedl3, I. Alba-Alejandre4, S. Reese5, S. Kölle1

1University College Dublin, School of Medicine and Medical Science, Dublin, 
Ireland
2University of Munich, Department of Urology, Munich, Germany
3Clinics for Surgery Munich-Bogenhausen, Department of Urogenital Surgery, 
Munich, Germany
4University of Munich, Department of Gynecology, Munich, Germany
5University of Munich, Institute of Veterinary Anatomy, Munich, Germany

Study question: How do elevated testosterone levels alter the morphology and 
function of the human oviduct?
Summary answer: Long term treatment with testosterone induced distinctly 
increased secretory activity in the ampullar cells, accumulation of cell detri-
tus in the lumen and alterations in the ratio of secretory and ciliated cells in 
the ampulla. Additionally isthmic epithelial breakdown occurred with cases of 
 epithelial attenuation and lumen collapse.
What is known already: Supraphysiological quantities of androgens play a de-
cisive role in the pathogenesis of the polycystic ovary syndrome (PCOS). PCOS 
is characterized by the presence of cystic ovaries and chronic anovulation and is 
a major cause for infertility in young women. To date, the effects of long-term 
testosterone treatment have not been fully evaluated. Precise knowledge on the 
effects of testosterone in the female genital tract is the prerequisite for develop-
ing new strategies for PCOS treatment.
Study design, size, duration: Samples of ampulla and isthmus were obtained 
postoperatively from transsexual patients (n = 9, age 23–34; BMI 22–34) who 
had received preoperative testosterone treatment for 1–3 years. Two patients 
received additional hormonal treatments (goserelin acetate and ethinylestra-
diol/chlormadinone acetate, respectively). Control samples (n = 11) were taken 
 postoperatively from women (cycle day 1–28) undergoing hysterectomy.
Participants/materials, setting, methods: The study was designed to compare 
functional morphology of the oviduct in female transsexuals having received 
androgen treatment for years with that of normal premenopausal women. For 
this purpose, samples were processed for light microscopy (Hematoxylin and 
Eosin, HE), histochemistry (Periodic Acid Schiff Reaction, PAS) and scanning 
electron microscopy (SEM).
Main results and the role of chance: The ampullar epithelial cells of the 
transsexual patients revealed abundant secretory activity and a unique secre-
tory cell distribution pattern as compared to the controls. The ampullar lumen 
was  regularly filled up with secretions and accumulated cell detritus. However, 
synthesis of glycoproteins was not affected by testosterone application. Thus, 
glycoproteins were proven primarily in ciliated cells (CCs) with some api-
cal accumulations which were sporadic to absent in the secretory cells (SCs). 
In the controls, at day 14 of the cycle (time of ovulation), a distinct increase 
in  glycoprotein synthesis both in CCs and SCs occurred. The isthmus of the 
 transsexuals was characterised by partial to complete epithelial breakdown, 
 attenuation of epithelial cells and closure of lumen.
Limitations, reason for caution: Some patients received additional 
 medications, the effects of which have to be considered. Thus, the treatment 
with salbutamol (bronchodilatator) caused re-opening of the isthmic lumen, 
whereas additional treatment with goserelin and ethinylestradiol/chlormadi-
none acetate induced distinct variations in ampullar epithelial cell size and form 
resulting in a dedifferentiated appearance.
Wider implications of the findings: Our studies show that excess androgens 
severely alter secretory activity and cellular breakdown in the human oviduct. 
Additionally closure of isthmic the lumen implies that PCOS patients with ovu-
lations reveal reduced fertility due to inadequate nutrition and lack of transport 
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number of transferred embryos, but the influence of the different combinations 
of embryo quality has not been addressed.
Study design, size, duration: A total of 1891 consecutive fresh embryo 
 transfers corresponding to two different centres with different IR and different 
embryo transfer policies were analysed over a 30-month period.
Participants/materials, setting, methods: PR and MPR observed in the afore-
mentioned programmes were compared with those obtained following three math-
ematical models: independent model, ground model and collaborative model. We 
developed a mathematical model and two nomograms to predict the influence of 
the different combinations of number and embryo quality on PR and MPR.
Main results and the role of chance: The model based on embryo indepen-
dence at implantation was completely incompatible with the observed data, 
while both the ground and collaborative models provided an excellent fit. The 
collaborative model, however, predicted multiple pregnancies, especially trip-
lets, much more accurately. The subsequent analysis based on the number of 
transferred embryos and their quality found that the additional embryos always 
increased both PR and MPR. When IR were low the increase in PR was remark-
able and the increase in MPR relatively small. On the other hand, with higher 
IR the increase in PR was mainly due to the increase in MPR, with the same 
single PR. Two nomograms were developed to visually represent the different 
outcomes based on embryo quality and the number of transferred embryos.
Limitations, reason for caution: In centres performing no transfers of more 
than two embryos, the ground model would be similarly consistent with ob-
served data as the collaborative model.
Wider implications of the findings: Our model was tailored according the 
different IR (from 10% to 50%) and for transfers from 1 to 3 embryos. Our 
nomograms accurately predicted the influence of the different combinations of 
number and embryo quality on PR and MPR. From our data, it can be observed 
that for IR ≥40% including an additional embryo increases PR exclusively by 
increasing multiplets, the number of singletons remaining constant or even fall-
ing for the highest IR.
Study funding/competing interest(s): Funding by hospital/clinic(s), I confirm 
that I have no conflict of interest in relation to this work.
Trial registration number: Unnecessary.

O-256 Potential of single blastocyst transfer in combination with 
vitrification of surplus blastocysts in good prognosis patients

I. De Croo1, K. Tilleman1, S. De Gheselle1, A. Van de Velde1,  
F. Vandekerckhove1, J. Gerris1, E. Van den Abbeel1, P. De Sutter1

1Ghent University Hospital, Centre for Reproductive Medicine, Ghent,  Belgium

Study question: What is in good prognosis patients, the cumulative ongoing 
pregnancy rate of single day 5 blastocyst transfer in combination with vitrifica-
tion of surplus blastocysts (SBT cycles) compared to single day-3 cleavage-stage 
embryo transfer in combination with freezing of surplus embryos (SET cycles)?
Summary answer: In good prognosis patients, the cumulative ongoing preg-
nancy rate is similar for SBT cycles and SET cycles.
What is known already: Advances in culture media have led to a shift from 
cleavage stage to blastocyst stage transfer. The most recent Cochrane database 
evaluation found a slight benefit for blastocyst transfer however, cumulative 
pregnancy rates after cleavage stage transfers were far more efficient. This was 
attributed to the fact that less surplus embryos are cryopreserved in SBT cycles 
and that slow freezing procedures for surplus blastocysts are suboptimal.
Study design, size, duration: Retrospective analysis of SET and SBT from 
women <36 years in their first IVF/ICSI cycle with >9 zygotes. The study pe-
riod started on July 1st 2010 till December 31st 2011 for SET and from January 
1st 2012 till June 30th 2013 for SBT. Thawing/warming cycles were evaluated 
for another 6 months.
Participants/materials, setting, methods: The cumulative ongoing pregnancy 
rate was defined as the ongoing pregnancy rate per OCC combining ongoing preg-
nancies after fresh transfer cycles with ongoing pregnancies in cryopreserved em-
bryo transfer cycles from those patients that did not become pregnant in the fresh 
cycle. Outcome parameters were compared using χ2 with a 5% significance level.
Main results and the role of chance: Ongoing pregnancy rate was similar after 
fresh SBT (37.8% 56/148)) as compared to fresh SET (30.3% (27/89)). The em-
bryo cryopreservation rate was significantly higher for SET cycles as compared 
to SBT cycles (41.7% (535/1282)) versus 31.9% (627/1966) (p = 0.0001). The 
ongoing implantation rate per thawed cleavage-stage embryo was  significantly 
lower than the ongoing implantation rate per warmed blastocyst (10.7% 

O-254 Increased incidence of mitochondrial cytochrome C-oxidase  
1 gene mutations in patients with primary ovarian insufficiency

X. Zhen1, J. Qiao1

1Peking University Third Hospital, Obstetric and Gynecology, Beijing, China

Study question: This study was aimed to uncover the underlying mitochondrial 
genetic defect on primary ovarian insufficiency.
Summary answer: There are increased incidence of mitochondrial cytochrome 
C-oxidase 1 (mt-CO1) gene mutations in patients with primary ovarian insuf-
ficiency (POI), mt-CO1 gene mutation may be causal in POI.
What is known already: Mitochondrial dysfunction has been associated with 
a wide range of human pathology including atherosclerosis, age-related neu-
rodegenerative disease and human aging and infertility. Mitochondrial energy 
 production plays an important role in oogenesis and follicle maturation. Oocytes 
of women with ovarian insufficiency have been reported to contain a lower mito-
chondria DNA (mtDNA) copy number than women with a normal ovarian life.
Study design, size, duration: Case-control study, our study was composed of 
63 POI patients and 63 age matched health women.
Participants/materials, setting, methods: The entire region of the mitochon-
drial genome was amplified in POI and age-matched controls using 9 pair sets 
of primers. According to SureSelectXT Target enrichment system for illumi-
na paired-end sequencing library, Pool samples for multiplexed sequencing. 
 High-throughput sequence was performed using Illumina MiSeq.
Main results and the role of chance: A total of mitochondrial 96 nonsyn-
onymous variations were observed in POI and 93 nonsynonymous variations 
in control. 21 (9 in POI and 12 in control) nonsynonymous variations have not 
been reported previously. 8 mitochondrial cytochrome C-oxidase 1 (mt-CO1) 
misenses variants were identified in POI patients whereas 4 missense mutations 
in controls. High incidence of CO1 gene missense variants were identified in 
POI patients compared with controls and the difference was statistically signifi-
cant (13/63 vs. 5/63, P = 0.042).
Limitations, reason for caution: Limitation of this study lies in the small 
sample size.
Wider implications of the findings: We found high incidence of mt-CO1 
 missense mutations in idiopathic primary ovarian insufficiency and two novel 
missense mutations in mitochondrial CO 1 gene were predicted to be probably 
damaging. Thus, mt-CO1 gene mutation may be an important causal in POI.
Study funding/competing interest(s): Funding by national/international 
organization(s), Ministry of health.
Trial registration number: 201002013.

SELECTED ORAL COMMUNICATION SESSION
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O-255 Effect of the quality of the additional embryos on the pregnancy 
and multiple pregnancy rates in IVF cycles: predictions using 
mathematical formulae and nomograms

R. Matorras1, A. Exposito2, R. Mendoza2, S. Quevedo2, O. Gomez-Picado2,  
Z. Larrategui3, F. Quintana3, F. Matorras4

1Human Reproduction Unit Cruces University Hospital, Department of 
 Obstetrics and Gynaecology, Basque Country University, Vizcaya, Spain
2BioCruces Health Research Institute, Cruces University Hospital, Vizcaya, Spain
3Instituto Valenciano de Infertilidad, IVI, Vizcaya, Spain
4Faculty of Sciences, University of Cantabria, Cantabria, Spain

Study question: To assess the influence of adding embryos with different 
 embryo quality (EQ) on pregnancy rate (PR) and multiple pregnancy rate 
(MPR) in IVF programmes.
Summary answer: The addition of additional embryos, irrespectively of their 
quality follows a collaborative pattern and always results in an increase in PR 
and MPR, depending on their respective implantation rates (IR).
What is known already: In IVF both the PR and MPR are related with the 
number of transferred embryos and their quality. We have previously described 
a mathematical model which predicted PR and MPR based on mean IR and the 
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Wider implications of the findings: The study demonstrates that if embryo 
selection is performed on day 3 based only on time-lapse analysis, a non-negli-
gible proportion of embryos will not be properly selected because the KMs did 
not reflect the paternal factor.

As consequence, in order to take into account the paternal effect, IMSI 
 selection is one option. Finally, selection of embryo(s) on day 5 for transfer is at 
the present the best and most simple strategy.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVF-Centers  
Prof. Zech.
Trial registration number: Informed consent was signed by all patients. All 
works performed were in concordance with the principles for medical research 
according to the WMA declaration of Helsinki.

O-258 What is the total pregnancy potential per oocyte aspiration after 
assisted reproduction – in how many cycles are biological competent 
oocytes available?

J.G. Lemmen1, N.M. Rodriguez1, L. Andreasen1, A. Loft1, S. Ziebe1

1Copenhagen University Hospital, Section 4071 Fertility Clinic, Copenhagen, 
Denmark

Study question: What is the total pregnancy potential per oocyte aspiration 
after assisted reproduction – in how many cycles are biological competent 
 oocytes available?
Summary answer: For each live birth there were transferred 5, 26 embryos in 
either a fresh or a frozen/thawed cycle. The total number of fresh oocytes need-
ed per live birth was 20. In 64 % of the cycles there were no oocytes  capable of 
developing into a child.
What is known already: While stimulation of the women prior to assisted 
 reproduction is associated with increased success rates the full biological preg-
nancy potential per stimulation cycle remains unknown. Often the failure of 
establishing a pregnancy is attributed to wrong selection among the embryos 
and importantly much effort have been put into accessing the developmental 
competence of individual embryos either morphologically, via genetics, kinet-
ics or through ‘omics’ of various kinds in order to improve selection.
Study design, size, duration: Retrospective sequential cohort study of cu-
mulative birth rate in 1148 first cycle IVF/ICSI cycles during 2004–2006, 
including 5-year follow up of frozen embryo replacement (FER) cycles, 
as under Danish law fertilised embryos can be stored in up to 5 years after 
 cryopreservation.
Participants/materials, setting, methods: All births resulting from 1148 fresh 
IVF/ICSI-cycles (1028 transfers) and subsequent 634 FER-cycles (604 trans-
fers) were registered. Oocyte number, number of transferred/cryopreserved/
thawed and transferred in a FER-cycle were registrered and the subsequent 
totals were calculated. Children per oocyte and per transferred embryo and per-
centage of cycles with births were calculated.
Main results and the role of chance: From the 1148 cycles we obtained 9529 
oocytes, resulting in 4227 (44% of oocytes) embryos of sufficient quality for 
either transfer or cryopreservation (GQE). In total 1416 (33% of GQE) were 
transferred in 1028 fresh cycles and 2811 (67% of GQE) were cryopreserved. 
In 634 FER-cycles 1867 embryos (66,4%) were thawed, 1091 were transferred 
and 944 frozen embryos (33,6%) were not used prior to the 5 years expiry date. 
In total 2507 embryos were transferred resulting in 412 births and 476 live born 
children.

In conclusion, 36% of the cycles ended with a live birth while in 64% of 
the cycles no oocytes were retrieved capable of developing into a child. Of the 
retrieved oocytes only 5% had the competence to develop into a child.
Limitations, reason for caution: One of the limitations of the study is that 
we included first cycles only, which may have a slightly better outcome than 
subsequent cycles. Further, 1/3 of the cryopreserved embryos were never used 
suggesting a marginal residual pregnancy potential not captured by the data.
Wider implications of the findings: In the light of enormous focus on selec-
tion of the best embryo to select, we argue that 5% of the oocytes are competent 
and in 64% of all cycles none of the embryos had the potential to result in the 
birth of a child.

While we should always strive to select the most competent embryos it is 
important to realize that we cannot select for something that is not there.
Study funding/competing interest(s): Funding by hospital/clinic(s), Rigshos-
pitalet Copenhagen, Denmark.
Trial registration number: None.

(22/215) versus 20.0% (31/155)) (p = 0.0104). When cumulative ongoing preg-
nancy rates were calculated per OCC, there was no difference between SET 
cycles and SBT cycles (52.8% (47/89) versus 58.8% (87/148)).
Limitations, reason for caution: This study is retrospective and the study pe-
riod for the SET cycles and SBT cycles are different. Cryopreservation of blas-
tocysts was done using vitrification method while cleavage-stage embryos were 
cryopreserved with freezing method.
Wider implications of the findings: Although there is no benefit of SBT cycles 
as compared to SET cycles in terms of cumulative ongoing pregnancy rates, to 
obtain similar cumulative ongoing pregnancy rates less embryos needed to be 
vitrified and warmed in SBT cycles as those needed to be frozen and thawed in 
SET cycles. This indicates the superior efficiency of vitrification of blastocysts 
compared to freezing of cleavage-stage embryos.
Study funding/competing interest(s): Funding by hospital/clinic(s), Ghent 
University Hospital.
Trial registration number: Not applicable.

O-257 Selection of embryos on day 3 by time-lapse technology or on day 5?  
The paternal factor brings the answer

A. Neyer1, M. Zintz1, A. Stecher1, B. Wirleitner1, M. Bach1, M. Murtinger1, 
N.H. Zech1, P. Vanderzwalmen2

1IVF-Centers Prof. Zech, IVF-Centers Prof. Zech-Bregenz, Bregenz, Austria
2Centre Hospitalier Inter Régional Edith Cavell (CHIREC), Braine-l’Alleud, 
Brussels, Belgium

Study question: Knowing that late paternal effects may not be visible before 
onset of the embryonic genome, the question is if selection of embryos on day 
3 by analysing kinetic markers (KMs) is predictive enough to choose precisely 
those embryo(s) having the capacity to develop to the blastocyst stage and to 
implant?
Summary answer: Even though the establishment of algorithms based on ret-
rospective analysis of morphology and kinetics of cell divisions until day 3, it is 
not yet possible to select accurately cleavage stage embryos only on the basis of 
those that fulfill all KMs without considering the type of injected spermatozoa.
What is known already: Recent publications on time-lapse indicate that the 
dynamic observation of cleavage stage embryos increase the prediction of 
which one are most likely to form good quality blastocysts while maintaining 
transfer on day 3.

However, a negative effect of spermatozoa with large nuclear vacuoles on 
embryo development was reported which might be noticeable only after day 3 
and could contribute to the observation, that not all good quality embryos on 
day 3 reach the blastocyst stage.
Study design, size, duration: After intracytoplasmic morphologically selected 
sperm injection (IMSI) on 403 oocytes, embryos were maintained in a time-
lapse incubator (EmbryoScope) until embryo transfer on day 5. A retrospec-
tive cohort study of KM until day 3 was undertaken on 321 embryos from  
36  patients with external previous failure after transfer on day 3.
Participants/materials, setting, methods: Three KMs, including the length 
of the second cycle (cc2:t3–t2:5 h–12 h), the time to 3 (t3:35.6 h–40.6 h) and  
5 (t5:49.5 h–56.7 h) cells were recorded. Top quality blastocyst development on 
day 5 was related to the number of KM that each embryo fulfills and to the type 
of injected spermatozoon (degree of nuclear vacuolization).
Main results and the role of chance: The percentage of blastocysts originating 
from day 3 embryos which met all 3 KM (KM3) was 51.8% and drop signifi-
cantly to 35.7% (P < 0.001) when at least one marker was not achieved (KM 
<3). Similarly, the rate of top blastocysts decreased significantly from 24.1% to 
11.3% in the KM < 3 group (P < 0.01).

However, top blastocyst development was additionally influenced by the 
type of injected spermatozoa. In the KM3 and KM < 3 groups, the rate of top 
blastocysts was negatively affected when IMSI class II or III spermatozoa was 
injected. In the KM3 group, the top blastocyst rate dropped from 35.1% to 
15.2% (P < 0.05), respectively, after IMSI with a normal or with a spermato-
zoon carrying vacuoles. For KM < 3 embryos, a reduction from 17.2% to 7.6% 
(P < 0.05) was observed.
Limitations, reason for caution: Due to severe teratozoospermic semen sam-
ples in our patient group it was not possible to inject all oocytes with mor-
phologically normal spermatozoa. Our observations have to be confirmed in 
patients with milder form of teratozoospermia and in non-teratozoospermic 
samples.
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What is known already: In oocytes, cohesions are established during pre-
meiotic DNA replication followed by entry into meiosis I during the fetal 
stage. After homologous chromosomes are connected at the crossover via ho-
mologous recombination, the oocytes enter a meiotic arrest until ovulation after 
 sexual maturation. During this prolonged period, the homologous chromosomes 
are kept together by sister chromatid cohesion distal to the chiasma. It has been 
shown that meiotic cohesins do not undergo turnover after birth in female mice.
Study design, size, duration: We examined the cohesin levels in dictyate 
 oocytes from different age groups.
Participants/materials, setting, methods: Samples were obtained from the 
ovarian tissues of 8 women (age range: 19–49 years) and also from 2- and 
10-month-old female mice. Ovarian tissue sections were immunostained using 
cohesin antibodies and the cohesion levels were determined by immunofluo-
rescence.
Main results and the role of chance: The levels of the meiosis-specific 
 cohesin subunits, REC8 and SMC1B, were found to be decreased in women 
aged above 40 compared with those aged around 20 (P < 0.01). An age-related 
decrease in meiotic cohesins was also evident in mice. Interestingly, SMC1A, 
the mitotic counterpart of SMC1B, was readily detectable in human oocytes but 
only barely in mice. The mitotic cohesion levels increased with age.
Limitations, reason for caution: Besides the age-effect, we observed a varia-
tion among individuals in the rate of cohesin decrease. This might be due to the 
differences in genetic background and/or lifestyle.
Wider implications of the findings: The mitotic and meiotic cohesins may act 
in a coordinate manner in humans to maintain the levels of this protein. The 
decreased meiotic cohesion subunit levels with age impairs sister chromatid 
cohesion and increases the rate of segregation error.
Study funding/competing interest(s): Funding by national/international 
organization(s), KAKENHI funded by JSPS.
Trial registration number: N/A.

O-261 First reporting of aneuploidy rates in preimplantation embryos 
from fertile couples undergoing preimplantation genetic diagnosis (PGD) 
for single gene disorders

L. Xanthopoulou1, T. McWilliams2, J. Klavitter2, T. Gordon1

1Genesis Genetics, Genesis Genetics London, London, United Kingdom
2Genesis Genetics, Genesis Genetics Michigan, Michigan, U.S.A.

Study question: What is the level of aneuploidy in embryos from fertile cou-
ples undergoing PGD for monogenic disorders? How does day 3 versus day 5 
biopsy and maternal age affect the level of aneuploidy in PGD embryos?
Summary answer: High levels of aneuploidy were identified in preimplan-
tation embryos from monogenic PGD cycles from fertile couples. Over half 
(405/712) of the monogenic PGD embryos studied (57%) were found to be 
aneuploid. Aneuploidy was more common in day 3 versus day 5 biopsies and it 
increased with maternal age.
What is known already: Aneuploidy is a common, well described phenom-
enon in human preimplantation embryos, associated with failure of pregnancy. 
Up to date, most data has come from the analysis of Preimplantation Genetic 
Screening (PGS) embryos from infertile couples, quoting up to 75% aneuploidy 
in cleavage stage embryos and up to 48% in blastocysts. Combined PGD and 
PGS diagnosis has been reported clinically but there is no detailed investigation 
of aneuploidy levels in preimplantation embryos from fertile couples.
Study design, size, duration: Retrospective study. A total of 126 couples were 
referred for PGD for single gene disorders and PGS for aneuploidy screening 
between January and November 2012. Overall 845 embryos were biopsied: 355 
on day 3 and 490 on day 5. The average maternal age was 35 years of age.
Participants/materials, setting, methods: The biopsied material was sub-
jected to whole genome amplification (WGA). The same WGA product was 
analysed by PCR using STR markers for the monogenic disorder and by array-
CGH for aneuploidy testing. The array-CGH results were analysed in order to 
identify the level of aneuploidy in this set of embryos.
Main results and the role of chance: Overall 845 embryos were tested, out of 
which 47 were not tested for aneuploidy and 86 did not produce a result. From the 
remainder 712 embryos, 307 (43.1%) were euploid and 405 (56.9%) aneuploid.

Overall 419/490 embryos biopsied on day 3 and 293/355 on day 5 had re-
sults. On day 3 there were significantly more aneuploid embryos (p < 0.01): 
149 (35.6%) were euploid and 270 (64.4%) were aneuploid, compared to 158 
(53.9%) euploid and 135 (46.1%) aneuploid embryos on day 5.

O-259 Cumulative live birth rates (CLBR) according to the number of 
vitrified oocytes consumed in an ovum donation (OD)/ egg-banking program

A. Cobo1, N. Garrido2, A. Coello3, D. Castello3, A. Pellicer4, J. Remohí4

1Instituto Valenciano de Infertilidad, IVF- Cryiolaboratory, Valencia, Spain
2Instituto Valenciano de Infertilidad, Andrology Lab, Valencia, Spain
3Instituto Valenciano de Infertilidad, IVF-Cryobiology, Valencia, Spain
4Instituto Valenciano de Infertilidad, Ob.Gyn., Valencia, Spain

Study question: How does the CLBR increase in OD cycles using vitrified 
oocytes according to the number of oocytes consumed?
Summary answer: The probability of achieving a baby increases progressively 
according to the number of oocytes consumed, rapidly until oocyte number 
10–12, with a slower pace from the 20th onwards, reaching a plateau close to 
100% when 40 vitrified oocytes have been used.
What is known already: So far the efficiency of ovum donation trough egg 
banking has been measured considering ongoing pregnancy or delivery rates 
per cycle. Cumulative rates have been considered lately as a much more 
 accurate measure to evaluate the probability of success, allowing the precise 
description of the rhythm at which live births are attained. Additionally, CLBR 
calculated according to the number of vitrified oocytes used, provides valuable 
information on the number of oocytes to be donated.
Study design, size, duration: Retrospective study, January 2007–March 2013.
Participants/materials, setting, methods: University affiliated infertility 
center. Survival curves and Kaplan-Meier methods were employed to analyze 
CLBR with respect to the number of oocytes in a retrospective cohort of OD 
subjects (N = 3446 cycles) who received vitrified oocytes (N = 40,741).
Main results and the role of chance: CLBR increased as the number of vitri-
fied oocytes augmented. Kaplan-Meier survival curve showed a rapid increase  
of CLBR between 12 (39.4%; 95% CI = 37.5–41.3) and 20 (75.9%; 95% 
CI = 37.5–41.3) vitrified oocytes used. The increase in CLBR was slower 
up to 30 oocytes (88.7%; 95% CI = 37.5–41.3) and got close to 100% when  
40 oocytes were consumed (97.3%; 95% CI = 94.9–99.7). From then on, a 
plateau was reached and practically no increase was attained.
Limitations, reason for caution: The strategy applied allows the description 
of the probability of achieving a live birth according to the number of vitrified 
oocytes used-up with in a large date set, however this approach cannot predict 
if the patient will finally succeed and when.
Wider implications of the findings: The measurement of success of egg- 
banking in OD based on CLBR per number of consumed oocytes provides 
pragmatic and useful information for physicians and centers in order to manage 
egg donation programs and for counseling patients not only for OD but for 
young fertile women who are seeking for fertility preservation.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI.
Trial registration number: N/A.

SELECTED ORAL COMMUNICATION SESSION

SESSION 65: ORIGIN AND DIAGNOSIS OF MEIOTIC ERRORS

Wednesday 2 July 2014 14:00 - 15:15

O-260 Age-related decrease of meiotic cohesins in human oocytes

H. Kurahashi1, M. Tsutsumi1, R. Fujiwara1, H. Nishizawa2, H. Kogo1,  
H. Inagaki1, T. Ohye1, T. Fujii2

1ICMS Fujita Health University, Division of Molecular Genetics, Toyoake 
Aichi, Japan
2Fujita Health University School of Medicine, Department of Obstetrics and 
Gynecology, Toyoake Aichi, Japan

Study question: Aneuploidy of fetal chromosomes is one of the causes of preg-
nancy loss or congenital birth defects. It is known that the frequency of oocyte 
aneuploidy increases with maternal age in humans. However, the etiology of ma-
ternal age-related increases in chromosomal segregation errors remains unclear.
Summary answer: Recent data have highlighted the contribution of cohesin 
complex in the correct segregation of meiotic chromosomes. It is possible 
that the long meiotic arrest of oocytes facilitates the deterioration of meiosis- 
specific cohesion leading to the age-related increase in aneuploidy.
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Wider implications of the findings: Recombination studies carried out at the 
single cell level often concentrated on the investigation of specific chromo-
somes. Karyomapping technology offers the potential of investigating the entire 
chromosomal complement of embryos and gametes at once and it is expected 
to offer new insight into the recombination process. The findings of this study 
endorse the important role of recombination in human meiosis, indicating an 
inverse correlation of recombination rate with aneuploidy.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Part of the study was funded by Illumina, Inc. A.H.H. and 
S.K.A.N. are employees of Illumina, Cambridge, UK.
Trial registration number: N/A.

O-263 From polar bodies to blastocysts: meiotic errors and chromosome 
segregation

A. Pomante1, M.C. Magli2, A. Crivello1, G. Cafueri2, M. Valerio2,  
A.P. Ferraretti3, L. Gianaroli3

1S.I.S.M.E.R. s.r.l., Preimplantation Genetic Diagnosis, Bologna, Italy
2S.I.S.M.E.R. s.r.l., Embriologist, Bologna, Italy
3S.I.S.M.E.R. s.r.l., Gynecologist, Bologna, Italy

Study question: How chromosome segregate at meiosis and at initial mitoses 
to define the chromosomal status of blastocysts? In other words, are polar bod-
ies (PBs) and blastomeres predictive of the blastocyst aneuploid condition?
Summary answer: Except for one case, results of PBs or blastomeres were pre-
dictive of the chromosome constitution of the blastocysts. In some cases, new 
aneuploidies were detected in blastocysts, both in the blastocoelic fluid (BF) 
and trophectoderm (TE) cells, which were either of paternal origin or derived 
during the first mitoses.
What is known already: Aneuploidy is one of the main factors affecting em-
bryo implantation. According to lately published data, blastocysts represent the 
stage providing the most reliable results for PGS. Biopsy at previous stages, 
PBs and blastomeres, seem to be inadequate due to the additional abnormali-
ties contributed by sperm and initial mitoses (PB testing), and to mosaicism 
(blastomere analysis). More recently, it was reported that the BF contains DNA 
possibly representing another source of DNA for PGS.
Study design, size, duration: Prospective study including 27 supernumer-
ary blastocysts, both euploid and aneuploid, from 12 couples (maternal 
age 39.3 ± 2.9 years) undergoing PGS by array-CGH in March–December 
2013. The study aim was to verify whether the chromosomal status pre-
dicted by PBs or blastomeres corresponded to the ploidy condition in BFs 
and TE cells.
Participants/materials, setting, methods: Chromosome analysis had been 
performed by array-CGH on PBs or blastomeres of the 27 blastocysts. From 
each blastocyst, the BF was aspirated and TE cells were biopsied, and  submitted 
to array-CGH. The results were compared to those obtained by the analysis 
done at the previous stages to track chromosome segregation.
Main results and the role of chance: DNA was detected in 18 BFs (67%) 
providing 18 complete sets with the chromosome status available for PBs or 
blastomeres, BFs and TE cells. Nine cases showed full correspondence between 
the status predicted by PBs (n = 5) and blastomeres (n = 4), and that found in 
BFs and TE cells. In 5 cases, the anomalies predicted by PBs (n = 4) or blasto-
meres (n = 1) were found in BFs and TE cells with the addition of new ones. In 
3 cases, several aneuploidies were detected in BF and TE cells, some of which 
were anticipated in the previous stages. In the last case, no correspondence was 
found between the different stages. In all cases, the euploid/aneuploid condition 
of BFs and TE cells corresponded; 13 blastocysts showed correspondence for 
all chromosomes.
Limitations, reason for caution: The testing of PBs provides information on 
the maternal side only. The limited proportion of BFs in which DNA was dem-
onstrated does not make BF a potential alternative for DNA source in PGS.
Wider implications of the findings: The present data confirm the relevance of 
the oocyte in determining the aneuploidy of the resulting embryo. Even when 
in the blastocyst new aneuplodies were found compared to the predictions made 
by PBs and blastomeres, the anomalies detected at initial stages were still pres-
ent in the blastocyst. Importantly, the 5 blastocysts predicted to be euploid were 
actually confirmed to be chromosomally normal. Therefore, initial stages of 
embryogenesis can provide reliable results for PGS.
Study funding/competing interest(s): Funding by hospital/clinic(s), S.I.S.Me.R.
Trial registration number: Not applicable.

Aneuploidy varied with maternal age (<35, 35–37, 38–40, 41–42, 
>42 years) and ranged from 36 to 90%. Women younger than 35 years had sig-
nificantly less aneuploid embryos than women of 35–37 years (p < 0.01), who 
had significantly less aneuploid embryos than women of ≥41 years (p < 0.01).
Limitations, reason for caution: The embryos analysed here came from fertile 
couples, but they were generated in vitro, after following a stimulation protocol 
so they do not provide a faithful representation of the embryos generated natu-
rally by a fertile couple.
Wider implications of the findings: A high number of monogenic PGD 
 preimplantation embryos were found to be aneuploid. This prevalence of 
 chromosomal abnormalities could explain cases where transferred unaffected 
PGD embryos do not lead to a pregnancy. Combining PGD with PGS for an-
euploidy screening can help improve pregnancy rates as it allows the selec-
tion of unaffected euploid embryos. Karyomapping is a new approach to PGD 
 allowing PGD and aneuploidy analysis to be performed on the same platform.
Study funding/competing interest(s): Funding by hospital/clinic(s), The data 
analysed in this study came from clinical PGD/PGS cycles.
Trial registration number: N/A.

O-262 Single nucleotide polymorphism (SNP) genotyping and 
karyomapping of trophectoderm biopsies for the investigation of 
recombination events in the human preimplantation embryo

M. Konstantinidis1, R. Prates1, N. Goodall1, J. Fischer1, P. Colls1,  
S.K.A. Natesan2, A.H. Handyside2, S. Munne1

1Reprogenetics LLC, Livingston, New Jersey, U.S.A.
2Illumina, Fulbourn, Cambridge, United Kingdom

Study question: Can SNP arrays be used to determine recombination events in 
human blastocysts and if so, how do these events relate to factors of biological 
significance such as the level of recombination in individual chromosomes, par-
ent of origin of inherited chromosomes and parental age?
Summary answer: Through genotyping parental and grandparental genomic 
DNA and whole genome amplified products from trophectoderm biopsies, kary-
omapping identified recombination events across each parental  chromosome in 
human blastocysts enabling correlations to be made between the number of 
recombinations and various factors of clinical significance.
What is known already: In humans, recombination is important for the 
 successful completion of meiosis, helping in the alignment of homologous 
chromosomes and errors in the process can lead to aneuploidy which has dele-
terious effects on the corresponding embryo. The use of karyomapping to detect 
recombination events across the entire chromosomal complement of euploid 
and aneuploid human embryos is an important tool for the investigation of its 
role in normal and abnormal chromosome segregation.
Study design, size, duration: Whole genome SNP genotyping of 32 blastocyst 
embryos from 9 different couples undergoing preimplantation genetic  diagnosis 
for single gene disorders by karyomapping was carried out. Recombination 
events were calculated for each of 22 autosomes inherited from father and 
mother and for X chromosome inherited from mother.
Participants/materials, setting, methods: A single trophectoderm biopsy 
from each embryo was amplified (multiple displacement amplification) and 
genotyped for approximately 300 K SNPs genome-wide using a beadarray, ac-
cording to the manufacturer’s instructions (Human CytoSNP-12; Illumina, San 
Diego, USA) and beadarray data imported directly into dedicated software for 
karyomapping (Bluefuse Multi v4; Illumina, San Diego, USA).
Main results and the role of chance: In total, 991 chromosomes and 1,528 
recombination events were investigated. More recombination events were ob-
served in female meiosis than in male meiosis with the female:male ratio being 
1.6. The average number of recombinations was 39.6 ± 1.6 (±standard error of 
the mean) for female meiosis and 25.1 ± 0.9 for male meiosis. Crossovers for 
chromosomes inherited from the father were found to range from 0.5 to 1.9 per 
chromosome. Maternal meiosis crossovers ranged from 0.8 to 3.2. Interestingly, 
chromosomes 21 and 22 which are found to be aneuploid at high frequencies 
in human blastocysts, had the lowest rate of recombination, averaged 0.68 and 
0.65, respectively. No association of maternal or paternal age with recombina-
tion rate could be identified.
Limitations, reason for caution: Study only investigated the rate of recombi-
nation events but it is known that other factors also might play a role in human 
meiosis such as recombination positions. The exact position of recombination 
cannot be determined with the current version of the analysis software.
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3Central Manchester University Hospitals, Department of Reproductive 
 Medicine, Manchester, United Kingdom
4University of Oxford, National Perinatal Epidemiology Unit, Oxford,  
United Kingdom

Study question: Does extending luteal support with progesterone follow-
ing IVF treatment beyond confirmation of biochemical pregnancy test until 
12 weeks gestation improve ongoing clinical pregnancy and live birth rates?
Summary answer: Extending luteal support beyond confirmation of biochemi-
cal pregnancy does not improve the clinical or live birth rate after IVF.
What is known already: Luteal support following IVF is a compulsory com-
ponent of IVF treatment. Down-regulation of the pituitary gland, aspiration of 
granulosa cells and supraphysiological oestradiol levels produced, reduce the 
implantation and ongoing pregnancy rate following IVF. Supplementation of 
the luteal phase with progesterone after embryo transfer significantly improves 
pregnancy outcome. The optimum duration of luteal support has not been de-
fined. Worldwide 15% clinics use progesterone until pregnancy test and 85% up 
to and beyond 12 weeks gestation.
Study design, size, duration: A prospective randomised double blind placebo 
controlled trial. The study allocated women with a confirmed pregnancy test 
result following IVF to receive additional progesterone for 8 weeks or placebo. 
467 women were randomised between November 2008 and May 2012. Alloca-
tion concealment was revealed after completion of data analysis.
Participants/materials, setting, methods: The trial was performed in a large 
UK IVF unit. Women received vaginal progesterone (Cyclogest 400 mg BD) or 
placebo until 12 weeks gestation.

Pregnancy ultrasound including uterine artery doppler analysis and serum 
biochemical profiles were performed at 7 and 12 weeks. 228 women received 
progesterone and 233 women received placebo.
Main results and the role of chance: Viable pregnancy at 12 weeks gestation 
was 167/228 patients (73.3%) in patients exposed to prolonged luteal support 
compared to 167/223 (71.7%) in patients exposed to placebo; adjusted risk ratio 
0.97 (95% CI 0.87 to 1.09). There was no difference in clinical pregnancy or 
live birth rates between the study interventions.

There was no difference in the incidence of chromosomal abnormalities, 
doppler indices, pregnancy complications or birth and neonatal outcomes.
Limitations, reason for caution: We believe the results can be universally 
 extrapolated to all patients undergoing IVF treatment.
Wider implications of the findings: Worldwide 85% of IVF clinicians use luteal 
support beyond confirmation of biochemical pregnancy. Our study reports no ad-
vantages of increasing duration of luteal support in terms of clinical pregnancy or 
live birth rate, incidence of pregnancy complications or adverse neonatal outcome.

By reducing exposure of luteal support to two weeks following IVF 
treatment, the pregnancy rate is successfully maintained whilst reducing the 
 treatment burden for patients and reducing the financial implications of un-
necessary medicines.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Actavis UK Ltd, Moulton Charitable Foundation.
Trial registration number: ISRCTN Registration Number: 05696887, Eudract 
No: 2006-000599-33.

O-266 The effectiveness of an IUI program compared to no treatment.  
A matched cohort study

I. Scholten1, M. van Zijl2, I.M. Custers1, M. Brandes3, J. Gianotten4, P.J.Q.  
van der Linden5, P.G.A. Hompes6, B.W.J. Mol7

1Academic Medical Centre, Centre for Reproductive Medicine, Amsterdam, 
The Netherlands
2Catharina Ziekenhuis, Department of Obstetrics and Gynaecologie, 
 Eindhoven, The Netherlands
3Jeroen Bosch Ziekenhuis, Department of Obstetrics and Gynaecology’s 
 Hertogenbosch, The Netherlands
4Kennemer Gasthuis, Department of Obstetrics and Gynaecology, Haarlem, 
The Netherlands
5Deventer Ziekenhuis, Department of Obstetrics and Gynaecology, Deventer, 
The Netherlands
6Vrije Universiteit Medical Centre, Centre for Reproductive Medicine, 
 Amsterdam, The Netherlands
7School of Paediatrics and Reproductive Health, Department of Obstetrics and 
Gynaecology, Adelaide, Australia

O-264 NGS vs. aCGH for the detection of segmental aneuploidies  
in human blastocysts

M. Vera1, C.E. Michel2, A. Mercader3, F. Kokocinski2, L. Rodrigo1,  
A.J. Bladon2, E. Mateu1, N. Al-Asmar4, D. Blesa1, C. Simón1, C. Rubio1

1IVIOMICS S.L., Paterna, Spain
2Illumina Inc., Cambridge, United Kingdom
3Instituto Valenciano de Infertilidad (IVI), Valencia, Spain
4IviGen, Miami, U.S.A.

Study question: To evaluate the capability of next-generation sequencing 
(NGS) to detect pure and mosaic segmental aneuploidies in trophectoderm bi-
opsies and the concordance rate with results from the current platform of array 
comparative genomic hybridization (aCGH).
Summary answer: NGS allows the detection of pure segmental aneuploidies 
in human blastocyst with the same efficiency as aCGH. NGS platform software 
could be trained to establish new thresholds for the detection of segmental an-
euploidies in mosaic blastocysts.
What is known already: Comprehensive chromosomal screening (CCS) has 
become a must in every fertility center around the world. Nowadays, aCGH is 
the most used method for this purpose. Recently, NGS has emerged as a promis-
ing platform for the aneuploidy detection in the human embryo.
Study design, size, duration: Amplified DNA from trophectoderm biopsies in 
which segmental aneuploidies (Range: 12.4-187.8Mb) were detected by aCGH 
in a CCS cycle were selected. A total of 50 segmental aneuploidies were reana-
lyzed by NGS. In addition, blastocyst containing 17 segmental events were disas-
sembled into single cells and analyzed by fluorescent in situ hybridization (FISH).
Participants/materials, setting, methods: Samples from each embryo under-
went whole genome amplification. For aCGH, DNA was labeled, co-hybridized 
in 24 sure arrays and analyzed by BlueFuse Multi software. For NGS, a library 
was generated from dsDNA and loaded into a MiSeq instrument. Finally, FISH 
analysis was performed by using telomeric probes for affected chromosomes.
Main results and the role of chance: Segmental aneuploidies were classified 
into pure and mosaic according to log

2
 ratio values in the aCGH experiments. 

In pure segmentals a concordance rate of 97.1% (34/35) was found with NGS. 
In the mosaic ones the concordance rate was 80% (12/15). FISH validation for 
pure segmentals in disassembled blastocysts confirmed the results in 8 out of 
10 cases (39.0 ± 18.7 analyzed cells per blastocyst). FISH was performed for 7 
mosaic segmentals, showing a mosaic pattern in 4 of them (54.2 ± 34.5 cells), 
with an average of 39.7 ± 22.5% aneuploid cells per blastocyst.

In total, only 4 discrepancies out of 50 were observed between aCGH and 
NGS. FISH analysis was performed in 2 of them resulting in a concordance 
with aCGH in one of them, and with NGS in the other.
Limitations, reason for caution: This study was limited by the sample size. 
Beyond that, extremely low mosaicism levels in the blastocyst could have not 
been detected. Finally, we assumed that mosaicism degree in biopsied cells was 
the same that in whole embryo, but no necessarily.
Wider implications of the findings: Studies like this are essential for the de-
velopment of appropriate software that allows the efficient translation of NGS 
into the CCS programs.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), IVIOMICS S.L., ILLUMINA Inc.
Trial registration number: N/A.
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O-265 Does extending luteal support with progesterone beyond positive 
pregnancy test following IVF treatment improve pregnancy outcome?

R.T. Russell1, M. Gazvani1, C.R. Kingsland1, Z. Alfirevic2, M. Turner2,  
Y. Sajjad3, P. Hardy4, J. Townend4

1Liverpool Women’s NHS Foundation Trust, Hewitt Fertility Centre, Liverpool, 
United Kingdom
2University of Liverpool, Department of Women’s and Children’s Health, 
Liverpool, United Kingdom
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Study design, size, duration: In our retrospective cohort study we analyzed the 
placental abnormality occurrence in 1126 singleton pregnancies after IVF – ET 
performed at the Reproductive Unit, University Medical Centre Ljubljana in the 
time period between January 2004 and December 2011.
Participants/materials, setting, methods: Data on 211 frozen-thawed and 915 
fresh IVF- ET cycles with following pregnancies were included in the analy-
sis. Abnormal placentation rates were analysed according to the clinical and 
 laboratory data. Complete Slovenian maternity data were collected using Na-
tional Perinatal Information System.
Main results and the role of chance: We found no connection of abnormal 
placentation in 99 mothers (placenta praevia, accreta, retained placenta) to 
the maternal age (p = 0.846, OR = 0.995, 95% CI 0.943–1.050), multiparity 
(p = 0.293, OR = 0.751, 95% CI 0.459–1.235), uterine surgery (p = 0.490, OR 
1.132, 95% CI 0.718–1.784 ), fertilization procedure (p = 0.671) or supernu-
merary embryos (p = 0.275, OR 1.269, 95% CI 0.827–1.946).

The connection of abnormal placentation to stimulated cycle ET was of bor-
derline significance (p = 0.064, OR 0.417, 95% CI 0.150–1.164) and significant 
to day 5 ET (p = 0.016, OR 1.608) as well as to ET of 2 embryos (p = 0.043, OR 
1.952, 95% CI 0.020–3.735).

There were no cases of placenta praevia following frozen-thawed ET or 
spontaneous cycle ET. All 33 (incidence of 3.5%) cases of placenta praevia 
developed after fresh day 5 ET in a stimulated cycle.
Limitations, reason for caution: In our study 94.7% of embryos were 
 transferred at the blastocyst stage on day 5, therefore the influence of embryo 
development stage to placentation is less certain.
Wider implications of the findings: Placenta praevia is probably connected to 
the hormonal stimulation or other factors, present only in the fresh stimulated 
ET cycles. Good prognosis patients are more exposed to placenta praevia. In 
our study, other known risk factors for the placenta praevia (maternal age, pre-
vious uterine surgery, caesarean section, parity) were less important than the 
IVF factors, and this has not yet been established elsewhere.
Study funding/competing interest(s): Funding by hospital/clinic(s), Depart-
ment of Obstetrics and Gynecology, University Medical Centre Ljubljana, 
Lajmerjeva 3, 1000 Ljubljana, Slovenia.
Trial registration number: Not registered.

O-268 Predicting criteria for freeze all policy in high-risk patients after 
GnRH agonist triggering combined with low dose hCG

A. Ersahin1, L. Kupelioglu1, J. Ozcan1, S. Ersahin1, O. Dulger1, K. Savan1

1Istanbul Medical Park Bahçelievler Hospital, ART Center, Istanbul, Turkey

Study question: Can we predict the cases of freeze all due to severe early onset 
OHSS in high-risk patients after GnRH agonist triggering combined with 1500 
IU HCG?
Summary answer: Severe early OHSS can occur even after the GnRH ago-
nist trigger and plus 1500 IU hCG for luteal phase support. The use of GnRH 
agonist trigger will prevent OHSS even in extreme cases if a freeze-all policy 
is adopted.
What is known already: Current status of the literature suggests that severe 
early onset OHSS can be completely prevented, and that late OHSS occurs spo-
radically with this protocol. A prior study including 182 women who received 
the GnRH agonist trigger and 1500hCG for luteal support protocol has reported 
complete prevention of severe early OHSS. Only a few late onset OHSS cases 
have been reported and this protocol has been recommended for a safe applica-
tion to any women under risk.
Study design, size, duration: This retrospective cohort study included all 
women who were at high risk of OHSS and were given a GnRH agonist trig-
ger followed by one bolus of 1500 IU hCG 1 h after oocyte retrieval between 
August 2010 and January 2013.
Participants/materials, setting, methods: There were 38 women as defined by 
baseline characteristics [median (interquartile range)]: age 30.5(25–36) years, 
BMI 26.4 ± 5.2 kg/m2, AFC 25(18–34), total FSH dosage 1450 IU (1050–2100), 
AMH 6.8 ng/ml (4.2–9.7 ng/ml), mean number of oocytes retrived 24.4(19–34) 
and peak serum estradiol level 5090 ± 2899 pg/ml, mean number of 11–14 mm 
follicles 20(10–28) on the day of ovulation triggering.
Main results and the role of chance: Overall 5 of the 38 (13%) women 
developed severe early onset OHSS. Five women had severe early OHSS 
 requiring hospitalization and none of these women did undergo embryo trans-
fer, a freeze all strategy was employed. The number of follicles  measuring 

Study question: What is the effectiveness of an intrauterine insemination (IUI) 
program compared to no treatment in subfertile couples with unexplained sub-
fertility and a poor prognosis for natural conception?
Summary answer: Treatment with IUI was not effective over no treatment. 
Only when in vitro fertilization (IVF) was added after IUI failure there were 
additional pregnancies in the couples treated.
What is known already: Treatment with IUI, with or without hyperstimula-
tion, is in many countries a first-line treatment in couples with unexplained 
subfertility. This treatment has been compared to other treatments, like expect-
ant management and IVF, in different settings and different patients groups. 
Currently, the effectiveness of IUI for couples with unexplained subfertility 
and a poor prognosis on natural conception remains unknown as this interven-
tion has not been tested against expectant management over a considerable 
period of time.
Study design, size, duration: We performed a retrospective cohort study 
among couples who started IUI between 2000 and 2007. We matched couples 
who voluntarily stopped IUI (first or second cycle) to couples who continued 
IUI for six cycles followed by IVF if necessary (comparable female age, dura-
tion of subfertility, diagnosis, primary/secondary subfertility).
Participants/materials, setting, methods: We matched 72 couples that stopped 
treatment with 144 couples that continued treatment. Couples were censored at 
the moment they were lost to follow up, when their child wish ended, when IVF 
was started or if ‘no treatment’ couples started treatment. Primary outcome was 
ongoing pregnancy after 3 years.
Main results and the role of chance: The mean female age at inclusion was 
32 years, while the median duration of subfertility was 32 months in the no 
treatment group versus 30 months in the treatment group. After three years, 
there were 18 pregnancies in the no treatment group (25%) versus 41 preg-
nancies in the treatment group (28%) (p = 0.4). When we also considered the 
couples from the moment they were treated with IVF, there were 75 (52%) 
ongoing pregnancies in the treatment group (p < 0.01) after 3 years.
Limitations, reason for caution: There is a risk of selection bias due to the 
retrospective design of our study. We aimed to correct for this by match-
ing the couples on important prognostic factors for obtaining an ongoing 
pregnancy.
Wider implications of the findings: Our study showed that treatment with IUI 
is not effective over no treatment on the long run. The time has come to per-
form a randomized clinical trial comparing IUI with expectant management in 
couples with a poor prognosis for treatment independent pregnancy.
Study funding/competing interest(s): Funding by University(ies), Academic 
Medical Center, Amsterdam, the Netherlands, Vrije Universiteit Medical Cen-
ter, Amsterdam, the Netherlands.
Trial registration number: Not applicable.

O-267 Singleton pregnancy after in-vitro fertilization and factors 
influencing abnormal placentation

S. Korosec1, H. Ban Frangez1, I. Verdenik1, U. Kladnik2, V. Kotar2, I. Virant 
Klun1, E. Bokal Vrtacnik1

1University Medical Centre Ljubljana, Department of Obstetrics and 
 Gynecology, Ljubljana, Slovenia
2University of Ljubljana, Medical Faculty, Ljubljana, Slovenia

Study question: Which clinical and laboratory parameters potentially influ-
ence occurrence of placenta praevia and other abnormal placentation forms in 
singleton IVF pregnancies?
Summary answer: Placenta praevia is more common in singleton IVF preg-
nancies following fresh embryo transfer (ET), ET in a stimulated cycle and 
ET in good prognosis patients having 2 blastocysts transferred. These factors 
seem to influence placentation in IVF treated population more than generally 
accepted risk factors.
What is known already: Placenta praevia and other placental abnormalities 
occur more often in the IVF pregnancies and the causes are still poorly under-
stood. Placentas derived from assisted reproduction techniques (ART) differ 
substantially from other placentas irrespective of the ART technique used. The 
changes in morphology, metabolism and growth were noticed in humans and 
animals. The proposed reasons were ET technique involving insertion through 
cervix, the vanishing twin syndrome, hormonal stimulation, media used, higher 
maternal age and others.
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Main results and the role of chance: Patient characteristics comparable.
Clinic: Positive acceptance by 2/3 of eligible study patients. No clini-

cal complications. Similar conceptions (P = 0.47) and ongoing pregnancies 
(P = 1.00).

Laboratory: Similar n of follicles >15 mm at OPU, ova at OPU, metaphase 
II oocytes (S:9.6 ± 5.5; NS:9.4 ± 6.7)(p = 0.27), log2 n metaphase II oocytes, 
embryos available at ET, excellent embryos and embryos frozen.

PRO: S (n = 56) showed significantly higher contentedness in patients and 
partners, higher feeling of empowerment, discretion, and partner participation; 
and a trend towards less stress than NS (n = 61). Comparing S patients with 
previous NS attempts (n = 39) showed significant differences in favour of S for 
all outcome variables (p < 0.001).

HE analysis: S resulted in less productivity loss (p < 0.001), lower transpor-
tation cost (p < 0.001), lower sonograms and consultation costs (p < 0.001), but 
higher personnel cost than NS.
Limitations, reason for caution: Non-inferiority of S versus NS can be con-
cluded. Study ended before sample size was reached due to external circum-
stances (end of financial support) but conclusions are statistically valid. Higher 
personnel cost artificially induced by study setting (time for randomization, 
explanation).
Wider implications of the findings: The concept of SOET works. ART sono-
grams can be made and sent, received and analysed anytime and anywhere wifi 
is available. This approach offers advantages: similar results with less logistical 
stress, at lower cost, decreasing environmental impact, empowering patients in 
urban western settings, increasing and facilitating access to treatment in large 
countries, allowing disconnection between monitoring and laboratory facilities, 
improving the role of reproductive midwives in ART, bringing care towards 
patients in poor resource settings.
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), IOF (industrial research fund) of Ghent 
University, Demonstration project of technological innovation in care (Flanders 
Care; Flemish Government).
Trial registration number: EC/2011/669 (Ethical Committee Ghent Univer-
sity Hospital) and B670201112232 (Belgian registration).
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O-270 Exome sequencing in TESE children: a pilot study

M. De Vries1, M. Hessel1, K. Fleischer1, D.D.M. Braat1, L. Ramos1,  
L.E.L.M. Vissers2, J.A. Veltman2

1Radboud University Medical Centre, Obstetrics and Gynaecology, Nijmegen, 
The Netherlands
2Radboud University Medical Centre, Human Genetics, Nijmegen, The 
 Netherlands

Study question: What is the de novo exonic mutation rate in children born from 
fathers that have been diagnosed with the most extreme form of male infertil-
ity, non-obstructive azoospermia (NOA), after intracytoplasmic sperm injection 
with testicular spermatozoa (ICSI-TESE)?
Summary answer: Our pilot study does not show an increased number of de 
novo mutations in the coding sequence in children born after ICSI-TESE com-
pared to the average number reported in healthy controls. In this pilot study 
the number of de novo mutations in children born after ICSI-TESE seems not 
increased.
What is known already: De novo mutations are known to largely originate dur-
ing male gametogenesis and increase by advancing paternal age. Most genetic 
diseases caused by such mutations are paternal in origin. In children conceived 
with epididymal sperm, previous DNA-analysis showed an increase in copy 
number variation without phenotypic consequences. Yet, NOA males have a 
theoretical higher risk of producing genetically abnormal gametes, but it re-
mains unclear whether their offspring carry more de novo mutations in protein 
coding sequences.

11–14 mm on the day of triggering was significantly different between 
women who developed severe early OHSS and those who did not. There was 
no significant difference between other parameters. The clinical pregnancy 
rate was 51.5%, the miscarriage rate was 11.7% and the live birth rate was 
calculated as 45.5% per embryo transfer. Single embryo transfer was per-
formed in all patients.
Limitations, reason for caution: Women who may develop severe early OHSS 
were defined before administration of hCG. We recommend a freeze-all policy 
to completely avoid OHSS in this group of high responder patients.
Wider implications of the findings: Although the GnRH agonist plus 1500 IU 
hCG luteal support protocol significantly decreases the risk of severe OHSS, 
this life threatening complication can still occur in high-risk patients. It would 
be necessary to avoid hCG for luteal support and freeze all embryos for fu-
ture transfer in such women, particularly when there are ≥20 follicles with 
11–14 mm intermediate diameter.
Study funding/competing interest(s): Funding by hospital/clinic(s), Istanbul 
Medical Park Bahçelievler Hospital.
Trial registration number: None.

O-269 Self-operated endo-vaginal tele-monitoring versus traditional 
monitoring of ovarian stimulation in ART: prospective randomized trial

J. Gerris1, F. Vandekerckhove1, A. Delvigne2, N. Dhont3, B. Madoc4, J. 
Neyskens4, M. Buyle4, E. Deschepper5, L. Pil6, W. Verpoest7, D. Debacquer8, 
L. Annemans6, P. De Sutter9

1University Hospital Ghent, Centre for Reproductive Medicine – Department 
of OB/GYN, Gent, Belgium
2Clinique St Vincent, Centre for Reproductive Medicine – Department of OB/
GYN, Liège, Belgium
3Ziekenhuis Oost-Limburg, Centre for Reproductive Medicine – Department of 
OB/GYN, Genk, Belgium
4University Hospital Gent, Centre for Reproductive Medicine – Department of 
OB/GYN, Gent, Belgium
5University Hospital Gent, Unit for Biostatistics, Gent, Belgium
6University Hospital Gent, Department of Health-Economics, Gent, Belgium
7University Hospital VUB, Centre for Reproductive Medicine, Brussels, 
Belgium
8University Hospital Gent, Department of Public Health, Gent, Belgium
9University Hospital Gent, Centre for Reproductive Medicine, Gent, Belgium

Study question: Does self-operated endo-vaginal tele-monitoring (SOET, S) 
(patients perform sonograms themselves at home) of the ovarian stimulation 
phase in IVF/ICSI produce similar laboratory, clinical, patient reported and 
health-economic results as traditional monitoring (non-SOET, NS) (patients 
come to the centre for sonograms)?
Summary answer: S is not inferior to traditional monitoring (NS) because the 
numbers of (metaphase-II) oocytes (=primary outcome), good quality embryos, 
total pregnancies, ongoing pregnancies and embryos to freeze are similar and 
because S patients feel more contented, less stressed and more empowered than 
NS patients at a lower societal cost.
What is known already: Monitoring the follicular phase is needed to adapt 
gonadotrophin dose, detect threatening hyperstimulation and plan HCG-ad-
ministration. In current practice, patients pay visits to care providers, entailing 
transportation costs and productivity loss. It stresses patients, partners, care pro-
viders and the environment. Patients living at great distance from IVF centres 
have more difficult access to treatment. Logistics and stress of the follicular 
phase of ART is often an impediment for treatment. Home monitoring provides 
a patient-centered alternative.
Study design, size, duration: Non-inferiority RCT between S and NS.  Sample 
size calculations based on n of metaphase-II oocytes at retrieval showed  
100 patients needed in each study arm. This also allows comparing patient 
 reported outcomes and health-economic data. Running time: 20 months. Block 
randomization; allocation concealment through electronic clinical research 
files.
Participants/materials, setting, methods: Inclusion criteria: <41 years, ICSI, 
no poor response, two ovaries. Small PC with USB connected vaginal probe; 
specific web site application. Sonographic training at the centre. 185 eligible 
patients recruited in four centres: 123 randomized; 121 completed S (n = 59) or 
NS (n = 62); 62/185 (33%) eligible patients declined participation for various 
reasons.
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determinant of FSH plasma levels is polymorphism −211 G > T, but the effect 
is modulated by the −29 G > A polymorphism, so that subjects with the −211 
GG/−29 GG genotype had the highest levels of FSH. No effect was evident for 
LH and testosterone, whereas, in agreement with these findings, the total sperm 
count and testicular volume are modulated by the genotype. Subjects TT homo-
zygotes for polymorphism −211 in FSHB are invariably azoo-oligozoospermic 
with low testicular volume and FSH always <8 IU/L. The combined effect of 
Asn680Ser polymorphism is marginal.
Limitations, reason for caution: Increasing the number of subjects would 
strengthen the results.
Wider implications of the findings: This is the first study analyzing the com-
bined contribution of the most interesting polymorphisms in FSHR and FSHB 
gene to male reproductive function. We showed that the −211 G > T polymor-
phism in FSHB has a determinant role, slightly modulated by polymorphisms in 
FSHR, in FSH plasma levels, sperm count and testicular volume. This polymor-
phism influences the transcriptional activity of the FSHB gene, causing isolated 
deficiency of FSH and azoo-oligozoospermia, therefore representing the ideal 
marker for a pharmacogenetic approach to treatment with FSH.
Study funding/competing interest(s): Funding by University(ies), University 
Hospital of Padova.
Trial registration number: None.

O-272 Does the male factor influence in the embryo aneuploidy rate

J.A. Ortiz1, R. Morales1, H. Blanca2, B. Lledó1, A. Fabregat1, J. Guerrero1,  
J. LLácer3, R. Bernabeu3

1Instituto Bernabeu Biotech, Biología Molecular y Genética, Alicante, Spain
2Instituto Bernabeu, FIV, Alicante, Spain
3Instituto Bernabeu, Medicina Reproductiva, Alicante, Spain

Study question: Investigate the influence of gamete aneuploidy in the chromo-
some alterations in embryos from egg donors.
Summary answer: Differences in aneuploidy rates are detected in oocytes and 
embryos from eggs donors. The cause of the high aneuploidy rate in embryos 
from egg donors are caused mainly by male factor.
What is known already: The data obtained from previous studies show that 
high aneuploidy rate are present in embryos generated during oocyte donation 
cycles. It could be due to aggressive stimulation, male factor or other issues, 
but a definite contributing cause remains to be defined. A better approach for 
examining the incidence of aneuploidy in young fertile women is to analyse 
oocytes directly, removing male-derived confounding factors.
Study design, size, duration: Retrospective study. We included the array-CGH 
results of 53 polar bodies from oocyte egg donors and 56 embryo biopsies from 
egg donor Comprehensive Chromosome Screening cycles carried out in 2013 
from January to December at Instituto Bernabeu. The main outcome measures 
were aneuploidy, chromosome alteration and monosomy and trisomy rates.
Participants/materials, setting, methods: Oocyte donors were selected ac-
cording to Instituto Bernabeu egg donation program requirements and ASRM 
and ESHRE guidelines for oocyte donation. We examined the chromosome 
content of polar bodies and embryos by array-CGH using the Agilent technol-
ogy platform (SurePrintG3) according to manufacturer recommendations ap-
plied to single-cell.
Main results and the role of chance: Significant differences were reported 
in the aneuploidy rate between polar bodies (22.6%) and embryos (46.4%) 
(p < 0.05). As for each chromosome, alteration on chromosome 16 (42%) and 
22 (18%) were the most frequently involved in aneuploidy in oocytes, followed 
by chromosomes 20, 10 and 11. Chromosomes 1, 3, 4, 7 were not involved 
in aneuploidy in oocytes. Alteration on chromosome 16 (24%) was the most 
frequently involved in aneuploidy in embryos, followed by chromosomes 19 
and 5. All the chromosomes were involved in aneuploidy. In order to show the 
origin of the aneuploidy in embryos, sperm FISH was performed in the recipi-
ents males. The incidence of pathological sperm segregation in recipients male 
was 51.2%.
Limitations, reason for caution: In order to provide more information about 
the male factor effect in the embryo aneuploidy, haplotyping studies in embryos 
could definitively identified the origin of the chromosome alteration. The pres-
ent work suggests that male factor could be responsible of a high percentage of 
aneuploidy rates, mainly in pathological sperm segregation.
Wider implications of the findings: This investigation reveals that a high per-
centage of the aneuploidy rate of embryos from egg donor program is caused 

Study design, size, duration: For this pilot study 10 trios were included be-
tween January 2013 and January 2014. Couples were selected based on the 
degree of spermatogenic impairment upon testicular cytology. We collected a 
venous blood sample from the child born after ICSI-TESE and both parents, 
which was analyzed with whole exome sequencing.
Participants/materials, setting, methods: De novo mutations were detected 
by comparison of variants detected in the children to their respective parents. 
The de novo mutation rate of ICSI-TESE children was compared to published 
data from controls using Student’s t-test. Also, the distribution of the mutation 
types were assessed and compared to control data.
Main results and the role of chance: Preliminary data on 5 of 10 trios has so 
far revealed 2 de novo mutations, ranging from 0 to 1 de novo mutations per 
patient. Notably, in three children no de novo coding mutation was identified. 
Importantly, the range of exonic de novo mutations per individual is very nar-
row, varying between 0 and 4 per exome per individual. Our preliminary data 
may thus suggest that the protein-coding de novo mutation rate children con-
ceived by ICSI-TESE is not increased compared to controls. Further analyses 
to complete this series of 10 trios is still ongoing to validate these results and is 
expected to be finished by March 2014.
Limitations, reason for caution: It is a pilot study with a limited number of 
participants and currently incomplete test results. In addition, the exome repre-
sents only a small mutational target within the human genome. Whole genome 
sequencing would be preferred for a better insight in the total number of de 
novo mutations.
Wider implications of the findings: This pilot study will provide a first 
 indication whether or not there is a significantly raised de novo mutation rate 
in children born to NOA fathers, exceeding that of a paternal age effect. Re-
gardless of the results obtained, the outcome will be of societal significance: 
an increase in mutations will be a warning for the use of ICSI-TESE, while no 
increase in genetic mutations may reassure the safety of reproductive treatment 
using testicular sperm.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), This study was (partially) funded by Merck Serono (Schiphol-
Rijk, the Netherlands), but there are no conflicting interests to disclose.
Trial registration number: N/A.

O-271 Male reproductive function is genetically determined by 
polymorphisms in FSHB and FSHR genes

A. Ferlin1, C. Vinanzi1, F. Ganz1, M. Pengo1, M. Menegazzo1, C. Foresta1

1University of Padova, Medicine, Padova, Italy

Study question: Could polymorphisms in FSH receptor gene (FSHR) and FSH 
beta subunit (FSHB) gene have a combined effect on FSH levels and male re-
productive function?
Summary answer: The −211 G > T polymorphism in FSHB gene has a de-
terminant role, slightly modulated by polymorphisms in FSHR gene, in FSH 
plasma levels, sperm count and testicular volume.
What is known already: Recent studies also from our group evidenced that 
polymorphisms in FSHR and FSHB genes could modulate FSH plasma levels 
and could represent valid genetic markers for a pharmacogenetic approach to 
male infertility treatment. Polymorphisms rs6166 (c.2039 A > G, Asn680Ser) 
and rs1394205 (c. −29 G > A) in FSHR have been better characterized in women, 
whereas rs10835638 (−211 G > T) in FSHB seems to have a determinant role 
mainly in the male. However, no studies have been performed  analyzing the 
combined effect of these three polymorphisms.
Study design, size, duration: Cross sectional study including 365 consecutive 
males over a period of 1 year.
Participants/materials, setting, methods: Subjects were: 39 with azoosper-
mia, 177 with oligozoospermia, and 149 with normozoospermia. Main pa-
rameters examined were: seminal analysis, FSH, LH, and testosterone levels, 
testicular volume, rs6166, rs1394205 and rs10835638 (through RFLP and di-
rect sequencing).
Main results and the role of chance: The polymorphism −211 G > T in FSHB 
is significantly associated with FSH plasma levels (9.3 ± 8.2, 7.4 ± 7.2 and 
3.0 ± 2.5 IU/L, respectively for subjects GG homozygotes, GT heterozygotes, 
and TT homozygotes, P < 0.001). Polymorphisms −29 G > A and Asn680Ser 
in FSHR considered separately were not associated with different FSH levels. 
Combined analysis of the three polymorphisms underlined better that the major 
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 specific germ cell will therefore help to reveal their functional contribution to 
the phase specific development of human male germ cells.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Faculty of Medicine, University of Heidelberg; University 
Women’s Hospital.
Trial registration number: Not necessary.

O-274 β-defensin 126 gene (DEFB126) alteration is associated with male 
infertility and assisted reproduction technique outcomes (ART)

M. Sabbaghian1, A. Mohseni Meybodi2, M. Rostami Chayjan2, M. Abedini 
Marghzari2, M. Hassani1, M. Alikhani3, M. Totonchi2, U. Asadpour2,  
P. Eftekhari-Yazdi4, R. Omani Samani5, H. Gourabi2, M.A. Sadighi Gilani1

1Department of Andrology at Reproductive Biomedicine Research Center, 
Royan Institute for Reproductive Biomedicine ACECR, Tehran, Iran
2Department of Genetics at Reproductive Biomedicine Research Center, Royan 
Institute for Reproductive Biomedicine ACECR, Tehran, Iran
3Department of Molecular Systems Biology at Cell Science Research Center, 
Royan Institute for Stem Cell Biology and Technology ACECR, Tehran, Iran
4Department of Embryology at Reproductive Biomedicine Research Center, 
Royan Institute for Reproductive Biomedicine ACECR, Tehran, Iran
5Department of Epidemiology and Reproductive Health at Royan Institute 
for Reproductive Biomedicine, Royan Institute for Reproductive Biomedicine 
ACECR, Tehran, Iran

Study question: Does two cytosine nucleotide deletion in second exon of 
β-defensin 126 gene (DEFB126) is associated with unexplained male infertility 
and the outcomes of assisted reproduction technique (ART)?
Summary answer: Our results revealed a significantly higher rate of homozy-
gote mutation in unexplained infertile compared with control fertile men. The 
frequency of this mutation was also higher in men with failed IUI compared 
with successful IUI. Although IVF and ICSI result did not show any association 
with this mutation.
What is known already: High expression of β-defensin 126 is reported in epi-
didymis, which coats the plasma membrane of sperm during epididy-mal tran-
sit. This protein is considered as an important component of the primates and 
human sperm glycocalyx and supplies sperm for penetrating into the cervical 
mucus. Previous studies were found DEFB126 variation would affect the sperm 
function and male fertility rate.
Study design, size, duration: DEFB126 variation was investigated in 40 fertile 
men and 190 men with unexplained infertility including 35 patients who did not 
undergo any ART cycles, 76 male partners of unexplained couples whose wives 
had undergone IUI and 79 male partners of unexplained couples who had tried 
IVF and ICSI procedures.
Participants/materials, setting, methods: Standard PCR and Single-strand 
conformation polymorphism (SSCP), Tetra PCR and Sequencing were used to 
confirm the results of gene mutation. ELISA and Immunochemistry were per-
formed for the assessment of this protein expression on sperm cells.
Main results and the role of chance: Analysis of genetic data revealed 28.8% 
homozygote deletion in unexplained infertile men while this deletion was de-
tected in 7.5% of controls. The deletion frequency was statistically higher in 
infertile patients than that of in control group (P < 0.05). Results of the IUI 
showed that 24.4 % of men, whose wife showed a negative result for IUI, were 
homozygote for this mutation (P ≤ 0.05) while couples with a positive IUI 
result showed no mutation. However, no significant differences were found 
between homozygote mutation and wild type carriers in fertilization rates, im-
plantation rates and clinical pregnancy of IVF and ICSI. The protein expres-
sion was less in men with del/del genotype in compare to other genotypes 
(P < 0.005).
Limitations, reason for caution: Sample size was relatively small.
Wider implications of the findings: Results of the present study suggest 
that common sequence variation of DEFB126 takes part an important role 
in impairment of male reproductive function. This could be considered as a 
critical factor in the success rate of IUI procedure, as men with a homozy-
gote mutation for DEFB126 are less fertile compared to those with wild type 
DEFB126.
Study funding/competing interest(s): Funding by national/international 
organization(s), Royan Institute for Reproductive Biomedicine, ACECR.
Trial registration number: None.

by the male factor because a low aneuploidy rate is shown in the oocyte from 
young egg donors. Comprehensive Chromosome Screening in embryos from 
an egg donor program could be benefit for the euploid selection especially in 
pathological segregation males.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Bernabeu.
Trial registration number: Not clinical trial.

O-273 Impairment of DAZ-AZFc gene expression in human male germ 
cells of men with severe hypospermatogenesis

P.H. Vogt1, B. Bug1, J. Zimmer1, U. Bender1, T. Strowitzki2

1Heidelberg University, Reproduction Genetics Unit of Department of 
 Gynaelogical Endo. & Repro. Medicine, Heidelberg, Germany
2Heidelberg University, Department of Gynaelogical Endo. & Repro. 
 Medicine, Heidelberg, Germany

Study question: Functional analysis of DAZ (Deleted in Azoospermia) gene 
cluster in AZFc during postmeiotic human male germ cell development. 
 Development of expression kit for human genes expressed only in germ cells 
including the DAZ gene copies, to mark the heterogeneity of postmeiotic male 
germ cell development (spermiogenesis) in men with azoospermia
Summary answer: RT-PCR assays analysing germ cell specific expression 
of human genes including major AZF genes (AZFa: DDX3Y; AZFb: RBMY; 
AZFc: DAZ1/2/3/4) were performed in testicular tissue samples gathered from 
TESE biopsies of men with azoospermia. We identified impairment of DAZ 
gene copy specific transcript splicing processes putatively disrupting their 
translation control.
What is known already: Some major human spermatogenesis genes are 
 clustered in three distinct regions on the human Y chromosome (Yq11). These 
have designated as AZFa, AZFb, AZFc because their deletion caused a distinct 
disruption of germ cell development. AZFa deletion causes complete absence 
of germ cells, AZFb deletion causes their meiotic arrest. AZFc deletions re-
duce sperm numbers significantly eventually resulting in complete absence in 
the semen fluid (i.e. azoospermia). Each AZF interval includes a major AZF 
candidate gene.
Study design, size, duration: Development of RT-PCR assays for expression 
analysis of a set of human genes known to be expressed solely in germ cells. 
Focus on specific expression assays for AZF candidate genes: DDX3Y (major 
AZFa gene); RBMY (major AZFb gene); DAZ1/2/3/4 (major AZFc gene) to 
mark presence/absence of spermatogonia, spermatocytes or spermatids.
Participants/materials, setting, methods: Collection of 150 testicular tissue 
samples from TESE patients displaying with different pathologies classified 
with Sigg grade 1–5 and corresponding blood samples to isolate DNA, RNA, 
and proteins. Specific exon bridging primer pairs (to repress genomic DNA 
amplification) were designed for RT-PCR assays of germ cell specific transcript 
variants.
Main results and the role of chance: FGR3 and DDX3Y expression was 
found to be diagnostic for the presence of spermatogonia. Expression of MAEL 
and RBMY was found to be diagnostic for the presence of all pre-meiotic germ 
cells including spermatocytes. Expression of BRDT and DAZ was found to 
diagnostic for the presence of postmeiotic germ cells (spermatids). Since ex-
pression of the 4 DAZ gene copies could be distinguished by specific lengths 
of their amplification products we revealed dominant expression for DAZ1 and 
DAZ3 in testis tissue with normal spermatogenesis. Instead of this, testicular 
tissue samples of men with severe disruptions in postmeiotic germ cell devel-
opment in most tubules displayed significant reproducible impairment of the 
DAZ gene copy expression pattern due to the use of alternative splice sites in 
the DAZ repeat.
Limitations, reason for caution: Testicular histology is highly variable in men 
with azoospermia also depending on stochastic parameters from the environ-
ment like the patient age and life style. Therefore, to reach statistical signifi-
cance of each variant DAZ gene copy expression pattern RT-PCR assays of 
testicular transcripts in more TESE samples are required.
Wider implications of the findings: All AZF genes are expressed in human 
testicular tissue. However, specific mutations in these genes causing impair-
ment of human spermatogenesis are not yet known. Expression studies of AZF 
genes in human testis tissues with distinct testicular pathologies in parallel 
with some X-chromosomal/autosomal genes known to be expressed solely in a 
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Summary answer: The analysis of our results indicates that the frequency of 
aneuploidy in chromosomal rearrangement carriers is significantly increased in 
severe OAT samples in comparison to moderate OAT samples. Of the studied  
9 chromosomes, only chromosome 21 had a comparable frequency of aneu-
ploidy in both the groups.
What is known already: Structural reorganization carriers usually present 
compromised fertility due to an increased risk of producing unbalanced gam-
etes with severe abnormalities that can be transmitted to the offspring. During 
meiosis, the pairing of the chromosomes involved in the translocation may cause 
disturbances in the proper segregation of the other chromosomes pairs. This phe-
nomenon has been called interchromosomal effect (ICE). Significant increases 
of gametes with numerical abnormalities have been detected in all types of  
reorganization carriers.
Study design, size, duration: Until December 2013, a prospective study in-
cluded 31 male carriers of balanced structural rearrangements. The analysis 
of sperm cells was performed by Fluorescence In Situ Hybridization (FISH).
Participants/materials, setting, methods: Of the 31 carriers of balanced 
structural rearrangements, 25 were moderate OAT and 6 were severe OAT. 
Multicolour FISH was used to estimate the incidence of aneuploidy for the 
chromosomes X, Y, 13, 15, 16, 17, 18, 21 and 22. Aneuploidy was calculated 
only for the chromosomes not involved in the translocation.
Main results and the role of chance: In severe OAT, the frequency of aneuploi-
dy for the chromosomes not involved in the rearrangements was significantly 
higher (7.33 ± 5.09%, range 2.33–16.13%) when compared to moderate OAT 
(2.43 ± 1.59%, range 0.96–6.50%) (P < 0.01). In normal karyotype patients, the 
mean frequency of aneuploidy was 4.19% (range 0.53–50.0%) in severe OAT 
and 1.8% (range 0.41–16.55%) in moderate OAT.

Regarding specific aneuploidies in translocation carriers, severe OAT showed 
increased incidence for gonosome aneuploidy (3.29% vs 1.37% in moderate 
OAT), chromosome 13 (2.47% vs 1.06%), chromosome 15 (3.11% vs 1.13%), 
chromosome 16 (1.44% vs 0.97%), chromosome 17 (3.13% vs 1.45%), chromo-
some 18 (0.90% vs 0.52%) and chromosome 22 (1.70% vs 1.34%) (P < 0.01). 
The frequency of aneuploidy for chromosome 21 was comparable between  
severe and moderate OAT samples (2.08% vs 1.95%).
Limitations, reason for caution: Even if higher aneuploidy levels were detect-
ed in OAT translocation carriers compared to normal karyotype OAT samples, 
the paternal contribution to aneuploidy remains greatly lower compared to the 
oocyte. Unfortunately, he invasivity of the FISH tests does not permit its use as 
a selection technique at the time of ICSI.
Wider implications of the findings: These results support the hypothesis of an 
ICE in translocation carriers, especially in those with severely abnormal semen 
parameters. The association between severe OAT and increased aneuploidy in 
conjunction with structural rearrangement probably reflects important distur-
bances at the time of meiotic segregation. This should be taken into consideration 
at the time of counselling infertile couples with a male partner carrying a chro-
mosomal rearrangement.
Study funding/competing interest(s): Funding by hospital/clinic(s), SISMeR.
Trial registration number: Not applicable.

P-003 Prevalence of and characteristics of metabolic syndrome in 
Caucasian-European men presenting for secondary couple’s infertility – 
results of a cross-sectional survey

E. Ventimiglia1, P. Capogrosso1, A. Serino1, M. Colicchia1, L. Boeri1,  
C. Regina1, G. Castagna1, L. Villa1, F. Castiglione1, R. Matloob1, R. Damiano2, 
F. Montorsi1, A. Salonia1

1University Vita-Salute San Raffaele, Department of Urology, Milan, Italy
2Magna Graecia University, Research Doctorate Program in Urology,  
Catanzaro, Italy

Study question: To assess prevalence of and clinical impact of metabolic syn-
drome (MetS) in European Caucasian men presenting for primary couple’s 
infertility.
Summary answer: MetS accounts for roughly 9% in men presenting for pri-
mary couple’s infertility and is responsible for a lower general male health 
status, though not affecting semen parameters.

POSTER VIEWING

ANDROLOGY

P-001 Single cell telomere length assay of spermatozoa showed positive 
correlation in men’s age, no significant difference in sperm morphology 
and considerable variation between sperm populations

D. Antunes1, K. Kalmbach2, F. Wang2, M. Seth-Smith2, Y. Kramer2,  
F. Kohlrausch1, D. Keefe2

1Fluminense Federal University, Department of Pathology, Niteroi, Brazil
2New York University, Department of Obstetrics and Gynecology,  
New York, U.S.A.

Study question: In men undergoing in vitro fertilization treatment (IVF), what 
is the relationship between sperm telomere length, men’s age and sperm mor-
phology and how variable are telomere lengths among individual sperm within 
sperm populations?
Summary answer: Sperm telomere length (STL) increased with men’s age, 
but not with sperm morphology. STL varied considerably among individual 
spermatozoa from the same men.
What is known already: Reactive oxygen and absent telomerase activity in sperm 
should reduce telomere length (TL) and contribute to segregation errors, apopto-
sis, reduced motility and low fertility. While leukocyte telomere length decreases 
with age, sperm telomere length increases. Some evidence suggests shorter STL in 
infertile versus fertile men and in oligozoospermic versus normozoospermic men.
Study design, size, duration: To perform this prospective pilot study, we col-
lected 20 sperm single cell from each individual (n = 10).
Participants/materials, setting, methods: 10 semen samples were collected from 
men undergoing IVF treatment at NYU Fertility Center. A micromanipulator was 
used to collect 20 individual sperm from each sample. Clinical information includ-
ed age and sperm morphology. A novel single-cell telomere length assay (SCT-pqP-
CR) measured telomere to reference gene (T/R) ratio in individual spermatozoa.
Main results and the role of chance: STL in individual sperm increased with 
advancing age, p = 0.03 (Spearman’s correlation coefficient) but did not dif-
fer between sperm with normal (12.4 ± 7.86) versus abnormal (13.11 ± 12.6) 
morphology ( p = 0.85, Wilcoxon). STL measured in individual sperm varied 
markedly within the same sample.
Limitations, reason for caution: The modest sample size in this pilot study should 
be expanded to further study the effects of aging on mean and variation in STL.
Wider implications of the findings: Older men have longer STL when compared 
to younger men. TL among individual sperm within an ejaculate varies markedly, 
perhaps explaining the poor correlation between STL and sperm morphology. No 
data have yet reported variance in TL within populations of sperm. Study of varia-
tion in STL may shed light on the mechanisms of sperm elongation with age in men.
Study funding/competing interest(s): Funding by University(ies), Funding 
by national/international organization(s), CAPES Foundation Brazil, Dept Ob/
Gyn NYU and NIH1UL1RR029893.
Trial registration number: No trial registration number.

P-002 Increased incidence of aneuploidy in severe oligozoospermia 
samples from carriers of chromosomal rearrangements

A. Crippa1, F. Muzzonigro1, C. Magli2, A. Crivello3, G. Buonomo2,  
E. Gismano2, A.P. Ferraretti4, L. Gianaroli4

1S.I.S.M.E.R. s.r.l., Andrology, Bologna, Italy
2S.I.S.M.E.R. s.r.l., Embryologist, Bologna, Italy
3S.I.S.M.E.R. s.r.l., Preimplantation Genetic Diagnosis, Bologna, Italy
4S.I.S.M.E.R. s.r.l., Gynecologist, Bologna, Italy

Study question: Is aneuploidy rate increased in spermatozoa from carriers of 
balanced structural rearrangements presenting with severe oligoasthenoterato-
zoospermia (OAT)?

Posters Presentations



i116

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014

p = 0.002), MetS (χ2 = 9.73, p = 0.002), hypertension (χ2 = 7.27, p = 0.007), and 
NIH grade 1 obesity (χ2 = 7.57, p = 0.02).
Limitations, reason for caution: Cross-sectional, retrospective analyses
Wider implications of the findings: A better understanding of the pathophysi-
ology and the clinical characteristics of secondary infertility is urgent.
Study funding/competing interest(s): Funding by University(ies). None.
Trial registration number: None.

P-005 Length of infertility affects seminal parameters - findings  
of a cross-sectional survey in Caucasian-European men presenting  
for primary couple’s infertility

M. Colicchia1, E. Ventimiglia1, P. Capogrosso1, A. Serino1, L. Boeri1, 
C. Regina1, G. Castagna1, L. Villa1, F. Castiglione1, R. Matloob1, R. Damiano2, 
F. Montorsi1, A. Salonia1

1University Vita-Salute San Raffaele, Department of Urology, Milan, Italy
2Magna Graecia University, Research Doctorate Program in Urology,  
Catanzaro, Italy

Study question: To assess if a delay in seeking reproductive medical help [de-
fined as length of a couple’s infertility (LI) at first presentation] may negatively 
impact over male reproductive function.
Summary answer: LI decreased throughout the last 10 years. In this context, 
LI accounts for a negative impact on semen parameters of men with primary 
couple’s infertility.
What is known already: Controversial data suggested that semen parameters 
worse with aging, however no evidence claims detrimental effect of delaying in 
seeking reproductive medical help over semen characteristics.
Study design, size, duration: Cross-sectional study involving 1132 European 
Caucasian men presenting for primary couple’s infertility between 2003 and 
2013.
Participants/materials, setting, methods: Complete clinical and laboratory 
data were analysed. Comorbidities were scored with the Charlson Comorbid-
ity Index (CCI; categorized 0 vs 1 vs ≥2); NCEP-ATPIII criteria were used to 
define MetS. Complete reproductive history was recorded in order to assess LI. 
Semen analysis values were based on 2010 WHO reference criteria. Statistics: 
descriptive/logistic regression analyses.
Main results and the role of chance: Mean (SD; range) patient age was 36.3 yrs 
(5.3; 20–62). Age at presentation significantly increased over time when comparing 
2003–2007 with 2008–2013 period, along with the educational status (all p = 0.01). 
LI was 28.4 mos (23.5; 12–228) at first presentation, whereas it significantly de-
creased over the analyzed time frame (F: 2.13; p = 0.02). When grouping LI into 
12-mo time frames (0–12, 13–24, 25–36, 37–48, 49–60, >60mos), patients and 
partners age, increased over time (all p < 0.01). Conversely, sperm concentration, 
sperm progressive motility, and testis volume (all p = 0.01) significantly decreased. 
No difference was observed in terms of hormonal milieu and CCI. At multivariable 
linear regression analysis, LI emerged as an independent predictor of sperm con-
centration (Beta: −0.12; p < 0.001) and sperm progressive motility (Beta: −0.12; 
p = 0.002), after adjusting for patients age, educational status, and CCI.
Limitations, reason for caution: This is a cross-sectional study, not including 
healthy controls.
Wider implications of the findings: This study would suggest that a greater 
public awareness in the field of reproductive difficulties should be promoted to 
protect male reproductive health.
Study funding/competing interest(s): Funding by hospital/clinic(s), Depart-
ment of Urology, University Vita-Salute San Raffaele, Milan, Italy.
Trial registration number: None.

P-006 Low amounts of mitochondrial reactive oxygen species define 
human sperm quality

M. Marques1, A.P. Sousa2, A. Paiva3, T. Almeida-Santos2, J. Ramalho-Santos1

1CNC- Center for Neuroscience and Cell Biology University of Coimbra,  
Biology of Reproduction and Stem Cell Group, Coimbra, Portugal
2University Hospitals of Coimbra, Human Reproduction Service, Coimbra, 
Portugal
3Portuguese Institute for Blood and Transplantation, Coimbra, Coimbra, 
Portugal

Study question: With this study we intent to understand if sperm cells with 
different levels of mitochondrial reactive oxygen species (mitochondrial 

What is known already: Though diabetes, obesity and single MetS compo-
nents are known to impact on male reproductive function, MetS has not been 
comprehensively analyzed in this setting.
Study design, size, duration: Cross-sectional study involving 1483 European 
Caucasian men presenting for primary couple’s infertility.
Participants/materials, setting, methods: Complete clinical and laboratory 
data from 1169 consecutive infertile men were analyzed. Comorbidities were 
scored with the Charlson Comorbidity Index (CCI; categorized 0, 1, ≥2); NCEP-
ATPIII criteria were used to define MetS. Semen analysis values were assessed 
based on 2010 WHO reference criteria. Statistics: descriptive and logistic re-
gression analyses.
Main results and the role of chance: MetS was found in 101 (8.6%) of 1169 men. 
Patients with MetS were older ( p < 0.001), had a higher BMI ( p < 0.001), a 
greater rate of CCI ≥ 1 (χ2:44.205; p < 0.001) as compared with those with-
out MetS. Moreover, MetS patients had a higher level of LH ( p = 0.001), and 
were hypogonadal in a higher rate (χ2:6.958; p = 0.008) than patients without 
MetS. Conversely, no differences were found between groups in terms of FSH, 
inhibin-B and 17b-estradiol levels and semen parameters. At multivariate logis-
tic regression analysis, FSH (OR: 1.36; p < 0.001) and testicular volume (OR: 
0.59; p < 0.001) achieved independent predictor status for WHO normal semen 
concentration; conversely, age, CCI scores, MetS, and inhibin-B values did not. 
No parameters predicted normal sperm morphology or total progressive motility.
Limitations, reason for caution: This is a cross-sectional study, not including 
healthy controls.
Wider implications of the findings: Casting lights on MetS impact over male 
reproductive function, prompting further research towards this direction.
Study funding/competing interest(s): Funding by hospital/clinic(s), Depart-
ment of Urology, University Vita-Salute San Raffaele, Milan, Italy.
Trial registration number: None.

P-004 Age blunts clinically-significant differences between men  
with primary or secondary infertility - results of a real-life  
cross-sectional study

P. Capogrosso1, E. Ventimiglia1, M. Colicchia1, A. Serino1, L. Boeri1,  
G. Castagna1, F. Castiglione1, L. Villa1, A. Russo1, G. La Croce1, R. Damiano2, 
F. Montorsi3, A. Salonia3

1University Vita-Salute San Raffaele, Urology, Milan, Italy
2Magna Graecia University, Urology, Catanzaro, Italy
3University Vita -Salute San Raffaele, Urology, Milan, Italy

Study question: We sought to assess whether age may differently impact over 
clinical, laboratory and seminal parameters in Caucasian-European men pre-
senting for either primary or secondary couple’s infertility.
Summary answer: The findings of this real-life cross-sectional study showed 
that hormonal and laboratory values capable of segregating younger primary 
from secondary infertile men lose relevance with aging. Conversely, older sec-
ondary infertile men suffered from a significant poorer general health status 
than age-comparable primary infertile men.
What is known already: A significant shift toward advanced paternal age has 
been observed over time. Controversies exit regarding an age-dependent impov-
erishment of semen parameters. Moreover, clinical and laboratory differences be-
tween patients with primary or secondary infertility have been poorly analyzed.
Study design, size, duration: Complete demographic, clinical and laboratory 
data from 1684 consecutive Caucasian-European infertile men were analyzed.
Participants/materials, setting, methods: Data were collected at an academic 
outpatient clinic for Couple’s Medicine. Male primary and secondary infertility 
were defined according to the WHO definition criteria. For both groups, median 
age values were used to segregate patients into younger and older men. Descrip-
tive statistics tested age-related differences in the identified groups.
Main results and the role of chance: Of all, primary and secondary infertility 
was found in 1483 (88.1%) and 201 (11.9%) patients, respectively. Secondary 
infertile men were older than those with primary infertility [mean (SD) 39.8 
(8.5) vs 36.4 (5.33) yrs; p < 0.001]. Younger primary infertile patients showed a 
lower testicular volume ( p = 0.04), lower circulating inhibin B levels ( p = 0.01),  
higher FSH levels ( p < 0.05), and a greater rate of individuals with concomi-
tant pathological features at semen analysis (χ2 = 7.85, p < 0.05), as compared 
with same age-range secondary infertile men. These differences were lost 
when comparing older primary and secondary infertile patients. Conversely, a 
greater proportion of older secondary infertile men had CCI ≥ 1 (c2 = 12.02, 
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Main results and the role of chance: The group of patients with increased 
DNA fragmentation (>30%) and higher percentage of diploid cells (>3.4%) 
were asthenozoospermics followed by oligozoospermics and teratospermics.

Oligozoospermics and asthenozoospermics obtained the highest values ?? 
of cell apoptosis (>15%).

A total of 8% of normozoospermic patients obtained more than 30% of 
sperm with DNA fragmentation.
Limitations, reason for caution: None.
Wider implications of the findings: Male factor can be much better studied 
using flow cytometry than a simple semen analysis. The incorporation of new 
diagnostic tests in the Andrology Lab should improve treatment outcomes, 
applying techniques of sperm selection according to the etiology of each 
patient.
Study funding/competing interest(s): Funding by hospital/clinic(s), CIRH 
Foundation.
Trial registration number: None.

P-008 Detection of polymorphic elements in seminal fluid: potential 
regulators of maternal anti-paternal immune response

K. Vardaki1, S. Tsagdi1, S. Kourletakis1, I. Athanassakis1

1University of Crete, Biology, Heraklion, Greece

Study question: Although multiple deficiencies and abnormalities can be at-
tributed to sperm inability to achieve pregnancy upon compilation with a fertile 
female, the role of seminal fluid in stimulating the maternal organism for fertil-
ization, implantation and pregnancy progression has been poorly studied.
Summary answer: The present study demonstrates the presence of soluble 
major histocompatibility complex (MHC) class I and class II antigens as well 
as soluble T cell receptor (TCR) αβ and γδ in seminal fluid and shows that at 
least soluble MHC class II antigens could be produced by sperm.
What is known already: Female mice exposed to seminal plasma show evidence 
of T cell activation and hyporesponsiveness to male MHC antigens. Candidate 
immune polymorphic elements of paternal origin mediating maternal immunos-
timulation and immunosuppression necessary to pregnancy successful outcome 
include MHC class I and class II antigens as well as TCR molecules, which rec-
ognize the complex Class I/antigen or class II/antigen and have been detected in 
a soluble form as part of the immune suppressor pathway.
Study design, size, duration: Male mice that have given at least one successful 
pregnancy upon compilation with a female were considered fertile and were 
included in the study. Sperm and seminal fluid was collected from 8–10 fertile 
mice 2–4 months old and tested as to sperm quality and polymorphic element 
content of seminal fluid.
Participants/materials, setting, methods: The expression of classical and 
non-classical MHC class II antigens in sperm was tested by flow cytometry, 
confocal and RT-PCR analysis. The presence of cytokines, soluble MHC 
class I, class II, TCRαβ and TCRγδ in seminal fluid separated by centrifuga-
tion at 2000 rpm for 15 min was tested by ELISA.
Main results and the role of chance: Flow cytometry analysis of fertile 
sperm fulfilling the criteria of physiological cell number, mobility and mor-
phology defined two separate cell populations (A and B) with distinct class II 
expression. Population A mainly expressed intracellular I-A (42 ± 4%), while 
population B expressed surface/ intracellular I-A, I-O (17 ± 4/34 ± 5, 33 ± 4 
respectively) and to a minimal degree I-M (4 ± 2%). Confocal microscopy 
analysis confirmed these results. RT-PCR analysis detected transcripts of Aα-
Aβ, ?α-?β, ?α-Mβ but not CD74 genes. ELISA experiments detected class I, 
class II, TCRαβ, TCRγδ as well as Interleukin-2 and CD4 in the seminal fluid 
of all animals tested (n = 8). These results demonstrate the presence of novel 
elements in the sperm and seminal fluid which could play an important role in 
sperm-mucus interaction, fertilization and maternal immune responsiveness.
Limitations, reason for caution: Due to the inbred nature of the mouse 
model used provides the opportunity to examine various parameters in an eas-
ily repetitive way. However, it is difficult to evaluate sperm deficiencies and 
complications similar to human sperm. The significance of the presented find-
ings could be evaluated only when applied to humans.
Wider implications of the findings: Although the detection of HLA-DRB1 
on spermatozoa surface has been associated with a reduction of sperm hyper-
activity and alterations in sperm kinematic parameters, while the presence of 
HLA-II antigens on spermatozoa affects sperm count, linearity of movement 
and sperm-head dimensions, it seems that intracellular MHC class II molecules 

ROS or mROS; obtained with the probe MitoSOX™ Red) are related with 
sperm quality and functionality. With this, we want to select a better sperm 
subpopulation.
Summary answer: We were able to select one (MitoSOX-) of the three sub-
populations (MitoSOX-, MitoSOX+ and MitoSOX++) as the one with better 
characteristics. We found that this subpopulation is related with lower sperm 
apoptosis, higher viability, sperm parameters quality and pregnancy success.
What is known already: ROS are important in term of both cell signaling 
and pathology, and mROS are especially known to have major roles. In sperm, 
besides other sources, the endogenous production of ROS has been linked with 
the activity of mitochondrial respiratory chain complexes I/III.

In general, both intracellular and extracellular ROS have been associated, 
not only with sperm damage but also with a positive role in terms of cell func-
tionality, depending on timing/amount of ROS production.
Study design, size, duration: In this study, native sperm samples, samples 
separated by density gradient centrifugation and sperm separated by swim-up 
were used. In all these samples, mROS content was analyzed to compare with 
sperm parameters, apoptosis, viability and pregnancy outcome. Samples were 
obtained from 100 patients between September 2012 and June 2013.
Participants/materials, setting, methods: Samples were obtained from pa-
tients of University Hospitals of Coimbra. Native sperm samples, samples 
separated by density gradient centrifugation and sperm separated by swim-
up were evaluated by flow cytometry for mROS content (MitoSOX™ Red), 
viability (Sytox) and apoptosis (Annexin-V). Data were compared with 
sperm parameters, preparation techniques and pregnancy outcome.
Main results and the role of chance: We show that human ejaculates are het-
erogeneous in terms of mROS production, with three subpopulations clearly 
detectable, comprised of sperm that produce increasing amounts of mROS 
(MitoSOX-, MitoSOX+, MitoSOX++). The sperm subpopulation producing 
the lowest amount of mROS represented the most functional subset of male 
gametes within the ejaculate, as it was correlated with the highest amount of 
live and non-apoptotic sperm, and increased both in samples with better semen 
parameters, and in samples processed by both density gradient centrifugation 
and swim-up, both known to select for higher quality sperm. Importantly the 
MitoSOX- subpopulation was clearly more prevalent in samples that gave rise 
to pregnancies following Assisted Reproduction.
Limitations, reason for caution: Not applicable.
Wider implications of the findings: Our work therefore not only describes 
discreet human sperm heterogeneity at the mROS level but also suggests that 
mROS may represent a strategy to both evaluate sperm samples, and isolate the 
most functional gametes for Assisted Reproduction.
Study funding/competing interest(s): Funding by national/international 
organization(s), Center for Neuroscience and Cell Biology (CNC) funding is 
supported by FCT (PEst-C/SAU/LA0001/2011).
Trial registration number: Not applicable.

P-007 Assessment of semen quality by flow cytometry: a new concept  
of advanced semen analysis

R. Lafuente1, G. López1, J. Canals1, D. Rey1, E. Carballo1, M. Brassesco1

1CIRH. ANACER, Andrology Lab, Barcelona, Spain

Study question: Which additional information can we obtain systematically by 
analyzing semen by flow cytometry?
Summary answer: Advanced semen analysis gets immediate results, and it 
is very useful in assessing iatrogenic damage. Moreover, by flow cytometry 
we are able to evaluate the capacitated sperms cells just before treatment in a 
reasonable time, allowing to detect samples with high dynamic fragmentation.
What is known already: Although there are numerous cytometry tests avail-
able to study functionality of the sperm cells, this technology is not routinely 
used for the diagnosis of male factor.
Study design, size, duration: This is a retrospective observational study with 
a total of 267 advanced semen analysis from different patients undergoing in-
fertility treatment.
Participants/materials, setting, methods: After a basic seminograma (de-
termining concentration, motility and morphology), the following tests were 
performed by flow cytometry (MACSQuant Analyzer, Miltenyi Biotec): DNA 
fragmentation test (SCSA), % of apoptotic cells and % diploid cells. Results 
were grouped according to the etiology of male factor: normozoospermic (116), 
oligozoospermic (47), asthenozoospermic (76) and teratospermic (74).
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What is known already: Vitrification allows for the rapid cooling of tissues 
and cells without ice crystal formation. The birth of a healthy offspring was 
reported after using spermatozoa that were cryopreserved via a novel aseptic 
cryoprotectant-free vitrification method, allowing for the preservation of larger 
volumes of spermatozoa.
Study design, size, duration: During this prospective cross-sectional study, 
semen samples from thirty HIV-negative patients from the Steve Biko Aca-
demic Hospital were collected. Semen analyses were performed according to 
the WHO (2010) criteria and all samples were normozoospermic. The duration 
of the sampling and analyses was throughout the period of June-August 2013.
Participants/materials, setting, methods: Semen samples were processed 
using a discontinuous gradient centrifugation method. Samples were divided 
and cryopreserved using either cryoprotectant-free vitrification (sucrose + 1% 
albumin) or conventional slow freezing (TYB). Post-thawing, the motil-
ity and kinetic parameters (CASA, MTG-MedeaLAB), ∆Ψ (flow cytometry;  
MitoTracker® Red CMXRos) and DNA fragmentation (flow cytometry; APO-
DIRECT™) were compared.
Main results and the role of chance: For statistical analysis, a random effect 
generalized least squares regression (GLS) i.e. a mixed model approach was em-
ployed. The average values of the fresh semen samples included in this study 
were: volume 2.98 ml (±1.071), concentration 41.87 × 106 sperm/ml (±17.81), 
total motility 74.47% (±9.02) and morphology 9.77% (±2.46). No significant 
differences were observed in the velocity or kinetic parameters ( p > 0.05) post-
thawing. Preserving spermatozoa by means of cryoprotectant-free vitrifica-
tion resulted in significantly higher percentages of ∆Ψ (11.99% ± 4.326% vs. 
6.58% ± 1.026; p < 0.001) and significantly lower percentages of DNA fragmen-
tation (2.79% ± 1.017% vs. 3.86% ± 1.38%; p < 0.01) compared to conventional 
cryopreservation.
Limitations, reason for caution: This study was only performed on diagnos-
tic samples. Cryoprotectant-free vitrification should be used to preserve sperm 
samples for therapeutic procedures and determine the outcome on fertilization 
rates, and subsequently, pregnancy rates.
Wider implications of the findings: Cryoprotectant-free vitrification is an 
easy, rapid and more affordable technique and requires no special equipment. 
The use of vitrification for purified sperm samples could potentially result in a 
superior post-thaw quality of spermatozoa for ART procedures, with positive 
economic and time implications.
Study funding/competing interest(s): Funding by University(ies), Funding 
by national/international organization(s), Research Committee of the Faculty 
of Health Sciences (RESCOM), University of Pretoria, National Research 
Foundation (NRF).
Trial registration number: Not applicable.

P-011 Are urinary phthalate levels in men related to semen quality  
and embryo development after medically assisted reproduction?

J. Knez1, B. Pregl Breznik1, B. Kovacic1, M. Reljic1, V. Vlaisavljevic1

1University Medical Centre Maribor, Department of Reproductive Medicine 
and Gynaecolgic Endocrinology, Maribor, Slovenia

Study question: Does environmental exposure to phthalates influence semen 
quality parameters (sperm count, motility, morphology, vitality, ability to bind 
hyaluronan) and embryo development (oocyte fertilisation, day 3 embryo qual-
ity, blastocyst formation, blastocyst quality) after medically assisted reproduction 
(MAR) procedure?
Summary answer: Urinary concentrations of several phthalates and their 
metabolites, reflecting environmental exposure, adversely influence semen 
quality parameters and could hamper embryo development after medically 
assisted reproduction.
What is known already: Due to their extensive use in the industry, phthalates 
are ubiquitously present in the environment. Developmental toxicity of phthal-
ates in laboratory rodents has been well established. Several epidemiologic 
studies have also addressed the adult male reproductive toxic effects. Although 
most of them suggest the possible negative influence of some phthalate metab-
olites on sperm quality, the results are not conclusive. The possible influence 
of male phthalate environmental exposure on embryo development remains to 
be studied.
Study design, size, duration: Prospective cohort study including 149 couples 
in first or second IVF or ICSI attempt at university-based tertiary care centre. 
The data collected from February 2011 until June 2012. Single-spot urine and 

as well as immune polymorphic elements including soluble forms of MHC 
antigens and TCRs in the seminal fluid exert positive signals to fertility and 
maternal sensitization.
Study funding/competing interest(s): Funding by University(ies), Department 
of Biology, University of Crete, Heraklion, Crete Greece.
Trial registration number: Not applicable.

P-009 Prevalence of and impact of health-significant comorbidities in 
Caucasian-European men presenting for primary couple’s infertility – 
results of a cross-sectional survey

L. Boeri1, M. Colicchia1, E. Ventimiglia1, P. Capogrosso1, A. Serino1, L. Villa1, 
G. Castagna1, A. Russo1, F. Castiglione1, G. La Croce1, G. La Croce1, 
R. Matloob1, R. Damiano2, F. Montorsi1, A. Salonia1

1San Raffaele Scientific Institute, Urology, Milano, Italy
2Magna Graecia University, Research Doctorate Program in Urology,  
Milano, Italy

Study question: We sought prevalence of, clinical and seminal impact of comor-
bidities in Caucasian-European men presenting for primary couple’s infertility.
Summary answer: A general lower health status - as assessed with the Charlson 
Comorbidity Index (CCI) - appears to be associated with a reduced testicular 
volume, metabolic and hormonal abnormalities, and pathological sperm pro-
gressive motility in men presenting for primary couple’s infertility.
What is known already: Male factor infertility has been shown to account for a 
higher CCI, which may be considered a reliable proxy of a lower general health 
status, regardless of the etiology of pure male infertility.
Study design, size, duration: Complete demographic, clinical and laboratory 
data from 1435 consecutive infertile men were cross-sectionally analyzed.
Participants/materials, setting, methods: Data were collected at our academ-
ic outpatient clinics for Couple’s Medicine. Health-significant comorbidities 
were scored with the CCI. Semen analysis values were assessed based on 2010 
WHO reference criteria. Descriptive statistics and logistic regression models 
tested the association between semen parameters and clinical characteristics 
and CCI score.
Main results and the role of chance: Of all, 1328 (92.5%) patients had no 
comorbidities (CCI = 0); conversely, CCI = 1 and CCI ≥ 2 were found in 54 
(3.8%) and 53 (3.7%) men, respectively. Patients with CCI ≥ 2 were older 
( p = 0.004), had a lower left testicular volume (p < 0.001), and a higher FSH 
levels ( p < 0.001). Presence of health-significant comorbidities (namely,  
CCI ≥ 1) was associated with higher prevalence of hypertension (χ2: 52.9; 
p = 0.005), obesity (NIH, χ2: 28.33, p = 0.002), Melts (χ2: 10.77; p = 0.005), 
and pathological sperm progressive motility (χ2: 8.50, p = 0.01). Conversely, 
CCI scores did not achieve independent predictor status for pathological semen 
parameters.
Limitations, reason for caution: Cross-sectional, retrospective analyses.
Wider implications of the findings: Patients with primary infertility should 
undergo a comprehensive assessment of comorbid conditions which may be 
linked to both the pathogenesis of infertility and the overall male health status.
Study funding/competing interest(s): Funding by hospital/clinic(s). None.
Trial registration number: None.

P-010 Cryoprotectant-free vitrification versus conventional 
cryopreservation: a comparison of freezing methods on post-thaw  
sperm quality

M. Slabbert1, C. Huyser1, S.S. du Plessis2

1Steve Biko Academic Hospital - University of Pretoria, Department of  
Obstetrics and Gynaecology Reproductive Biology Laboratory, Pretoria, 
South Africa
2Stellenbosch University Tygerberg, Division of Medical Physiology,  
Cape Town, South Africa

Study question: Can cryoprotectant-free vitrification be used as an alterna-
tive method to cryopreserve purified spermatozoa from assisted reproductive 
technologies?
Summary answer: Conventional cryopreservation and cryoprotectant-free vit-
rification had equivalent outcomes with respect to sperm motility. The latter 
method yielded superior results in terms of mitochondrial membrane potential 
(∆Ψ) and DNA fragmentation post- thawing.
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by high-resolution oxygraphy, which allows the determination of oxygen con-
sumption from the smallest possible number of germ cells. Respiratory activity 
of sperm was measured on two-chamber oxygraph Oroboros.
Main results and the role of chance: In asthenozoospermatic samples, sig-
nificantly reduced activity of complex I ( p = 0.007) and increased respiration 
after application of ATP-synthase inhibitor oligomycin (showing increased un-
coupled oxidation and phosphorylation, p = 0.046) were found. Inhibition of 
complex I by rotenone showed that complex I contribution to the total capacity 
of oxidative phosphorylation of healthy sperm was relatively lower than it is 
typical for somatic cells.
Limitations, reason for caution: We did not analyze intact sperm, the sperma-
tozoa cell membrane was permeabilized with digitonin.
Wider implications of the findings: Better characterization of male germ 
cells, either completely healthy or with affected motility, will help us to un-
derstand better the physiological process of fertilization and also to choose the 
most viable sperm for infertility treatment by methods of assisted reproduction.
Study funding/competing interest(s): Funding by University(ies), Fund-
ing by national/international organization(s), Supported by the project 
ED2.1.00/03.0076 from European Regional Development Fund, the Charles 
University Research Fund (project number P36), the Specific Student Research 
Project no. 266 802 and by the grant from Charles University Grant Agency 
no. 969212.
Trial registration number: None.

P-013 Polyvinylpyrrolidone versus hyaluronic acid: which is more 
efficient in ICSI procedures with sibling oocytes - a prospective study

P. Valero1, M. Quera2, B. Monge1, J. Serna1, E. Gil1, R. Herrer1

1Instituto Valenciano de la Infertilidad (IVI), Laboratory, Zaragoza, Spain
2Instituto Valenciano de la Infertilidad (IVI), Laboratory, Barcelona, Spain

Study question: Does hyaluronic acid (HA) improve the results in intracy-
toplasmatic sperm injection (ICSI) cycles compared to polyvinylpyrrolidone 
(PVP) in sibling oocytes from donors, thus avoiding oocyte factor?
Summary answer: HA shows a lower fertilization rate compared to PVP in 
ICSI procedures with donor oocytes and normozoospermic and no fragment-
ed semen samples. However, there are no significant statistical differences in 
embryo quality between these two media.
What is known already: It has been reported that spermatozoa able to bind HA 
“in vitro” are those that have completed plasma membrane remodeling, cyto-
plasmic extrusion and nuclear maturation. In addition, these spermatozoa seem 
to have lower chromosomal aneuploidies and DNA fragmentation.

Data about fertilization rate and embryo quality are controversial: some au-
thors haven’t found any differences between HA and PVP, while others show 
better results with HA and claimed that this is a more physiological medium.
Study design, size, duration: Prospective blind study of oocyte donation cycles. 
Semen samples were normozoospermic with normal levels of DNA fragmenta-
tion (≤20%). Sibling oocytes were randomized to be injected with AH or PVP. 
One or two blastocysts were transferred without knowing the ICSI method used.
Participants/materials, setting, methods: 18 donation cycles were included 
and ICSI was performed in 205 oocytes. Sibling oocytes were injected 4 h after 
retrieval.

Spermatozoa were treated with density gradients system or Swim-up.
Embryos were cultured in a time-lapse incubator until blastocyst stage was 

reached. Fertilization, embryo development and clinical results were assessed.
Main results and the role of chance: 104 PVP-ICSI oocytes were performed 
compared with 101 HA-ICSI.

Statistical analysis was calculated using the χ2-method.
There was a significant difference in fertilization rate between PVP-ICSI 

(80.77%) and HA-ICSI (64.36 %), ( p = 0.0084).
Embryo quality was evaluated following ASEBIR criteria (A, B, C, D). 

There were no statistical differences on day 3 ( p = 0.39) and day 5 ( p = 0.59).
Furthermore, the percentage of transferred plus vitrified blastocysts was 

similar in both groups (54.5% HA vs 55.3% PVP).
Pregnancy rate of the entire group was 66.6%.
There were no statistical differences in implantation rate between groups 

(60% HA vs 64.7% PVP).
Limitations, reason for caution: Differences in fertilization rate could be ex-
plained because of the good results obtained with PVP (our average fertilization 
rate is about 70%).

sperm samples collected at oocyte retrieval. Sperm quality analysed according 
to 2010 WHO criteria. Embryos followed until blastocyst stage.
Participants/materials, setting, methods: Gas chromatography/mass spec-
trometry was used to measure: di(2-ethylhexyl)-phthalate (DEHP), dibutyl-
phthalate (DBP), diethyl-phthalate (DEP) and their metabolites. The molar 
sums of parent compounds and their metabolites were calculated. To account for 
urinary dilution, urinary creatinine concentration was measured. For statistical 
analysis, linear regression and generalized linear models were used.
Main results and the role of chance: Phthalates and their metabolites 
were detected in >95% of the urine samples with 0.3 ng/mL limit of de-
tection. After adjusting for confounders, an increase in natural logarithm 
(ln)-transformed urinary sum-DEHP metabolites was associated with lower 
ln-transformed total sperm count (β = −0.300, 95% confidence interval [CI] 
−0.523 to −0.078), ln-transformed sperm concentration (β = −0.335, 95% 
CI −0.540 to −0.130), progressive motility (β = −2.689, 95% CI −5.119  
to −0.259), lower ability to bind hyaluronan (β = −4.227, 95% CI −8.225 to 
−0.229) and sperm vitality (β = −3.111, 95% CI −5.103 to −1.119). Increas-
ing urinary concentrations of DEP metabolite mono-ethyl-phthalate (MEP) 
and sum-DEP were associated with a lower ratio of optimal day 3 embryos 
(for MEP; β = −0.036, 95% CI −0.061 to −0.012) and the rate of optimal 
blastocysts (β = −0.035, 95% CI −0.063 to −0.007).
Limitations, reason for caution: Urinary phthalate exposure measurements 
are subject to temporal variability. However, single urine sample has been 
shown to be predictive of individual’s longer term exposure. Our study could 
not account for female phthalate exposure influence on embryo development.
Wider implications of the findings: Our study suggests that the environmental 
exposure to a number of phthalates can affect semen quality parameters. These 
results are in concordance with several published studies, suggesting possible 
negative influence of certain phthalates or their metabolites on male reproduc-
tive health. Moreover, according to our results, embryo development after MAR 
could be disturbed. However, because couples facing subfertility are specific in 
their characteristics, the results may not be generalized to all men and naturally 
conceiving couples.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by the Slovenian Research Founda-
tion (P3-334-0327).
Trial registration number: None.

P-012 Sperm mitochondrial function in men with normozoospermia 
and asthenozoospermia

M. Kralickova1, M. Cedikova1, N.H. Zech2, J. Kuncova3

1Charles University The Faculty of Medicine, Department of Histology  
and Embryology and Biomedical Centre, Plzen, Czech Republic
2IVF Centers - Prof. Zech, Institute of Reproductive Medicine  
and Endocrinology, Plzen, Czech Republic
3Charles University The Faculty of Medicine, Department of Physiology, 
Plzen, Czech Republic

Study question: One of causes of male infertility can be reduced sperm motility. 
The reduced efficiency of the mitochondrial respiratory activity may play a role 
in the development of this disorder. The aim of our study was to comprehen-
sively determine mitochondrial respiratory activity of sperm with normal and 
reduced motility.
Summary answer: Our data provided by extremely sensitive high-resolution 
oxygraphy confirm that reduced efficiency of the mitochondrial respiratory ac-
tivity contributes to the reduced sperm motility.
What is known already: More than 90% of male infertility cases are due to 
low sperm counts, poor sperm motility, abnormal sperm morphology, or all of 
these together. In asthenozoospermatic patients, morphological and functional 
changes in sperm mitochondria have been described. Recent experimental data 
provided by less sensitive methods then high-resolution oxygraphy suggest that 
reduced efficiency of the mitochondrial respiratory activity may contribute to 
the reduced sperm motility.
Study design, size, duration: Prospective study. Ejaculates of all 14 men were 
obtained from IVF Center Prof. Zech, Pilsen. According to the World Health 
Organization classification, samples were divided into normospermatic (n = 7) 
and asthenozoospermatic (n = 7) groups.
Participants/materials, setting, methods: In our study, we measured mito-
chondrial respiratory activity of human sperm, permeabilized by digitonin, 
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P-015 Parenting decision-making and motivations of couples confronted 
with NOA and failed TESE-ICSI

P.A.L. Kop1, E.A.F. Dancet1, S. Hendriks1, M. Hessel2, A. Meissner3,  
F. van der Veen3, S. Repping3, M.H. Mochtar3

1Academic Medical Centre, Centre for Reproductive Medicine, Amsterdam, 
The Netherlands
2Radboud University Nijmegen, Obstetrics and Gynaecology, Nijmegen,  
The Netherlands
3Academical Medical Centre, Centre for Reproductive Medicine, Amsterdam, 
The Netherlands

Study question: What are the parenting choices and motivations of couples 
diagnosed with non-obstructive azoospermia (NOA) that had unsuccessful 
TESE or TESE-ICSI?
Summary answer: Most couples started artificial insemination with donor 
sperm (AID) after unsuccessful TESE or TESE-ICSI. The main motivation 
to choose for AID was genetic parenthood of the female partner. Physicians 
should be aware of the motivations that influence couples decisions to facilitate 
counseling and decision making.
What is known already: For couples confronted with non-obstructive azo-
ospermia (NOA) testicular sperm extraction (TESE) in combination with intra- 
cytoplasmatic sperm injection (ICSI) is currently the only option to have  
children. Only about one in four of these couples conceive with TESE-ICSI. 
After failure of TESE-ICSI, these couples could give up on their child wish, opt 
for artificial insemination with donor sperm (AID), adoption or foster care. Stud-
ies on treatment choices and motivations of these couples are not available.
Study design, size, duration: A retrospective observational survey was con-
ducted in 2012–2013 in all 921 couples who had been diagnosed with NOA in 
the Netherlands between January 2007 and July 2012.
Participants/materials, setting, methods: Couples completed a self-developed 
questionnaire that covered demographic characteristics, whether they were still 
trying to fulfill their wish for a child and on chosen options and motivations 
for these choices. Coded questionnaires and two reminders were sent by mail.
Main results and the role of chance: Out of 494 respondents (54% response 
rate), 255 couples had an unsuccessful TESE and 67 failed to achieve a preg-
nancy with ICSI after successful TESE. Most couples had started AID (n = 163; 
54%) while 21% gave up on their child wish, 13% were indecisive, 9% moved 
on to adoption and 2% to foster care. The main motivations for AID were ge-
netic parenthood of the female partner (50%) and/or experiencing pregnancy 
(46%). In case of AID, most relied on sperm from a sperm bank donor (82%)  
instead of a known donor (18%). The most common motivations for this de-
cision were, respectively, not wanting to trouble relatives and friends (53%), 
wanting to keep the donation a secret (16%).
Limitations, reason for caution: We did not include couples with NOA who 
refrained from undergoing TESE. Motivations on why couples gave up on their 
child wish were not examined.
Wider implications of the findings: Physicians presenting couples with their 
options after unsuccessful TESE or TESE-ICSI should know that the majority 
of couples opt for AID. Insight of physicians into the motivations that influence 
couples decision-making may enable them to facilitate counseling and deci-
sion-making. Further research should explore whether decision-making could 
be facilitated with a decision aid, for which information on the consequences of 
each option on couples’ psychosocial wellbeing should be gathered.
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), Funding from the Center for Reproduc-
tive Medicine of the University of Amsterdam and The Netherlands Organisation 
for Health Research and Development (ZonMw). No conflict of interest.
Trial registration number: None.

P-016 Chemotaxis assays for human sperm on microfluidic devices

B. Dale1, S. Torino2, N. Ciccarelli1, M.A. Ferrara2, R. Dale1, L. Di Matteo3, 
R. Talevi4, G. Coppola2

1Centro Fecondazione Assistita, Biology of Reproduction, Napoli, Italy
2National Research Council, Microelectronics and Microsystems, Napoli, Italy
3SUN Seconda Università di Napoli, Sperimental Medicine, Napoli, Italy
4University Federico II, Structural and Functional Biology, Napoli, Italy

Study question: By inducing chemotaxis along a longitudinal chemical gradient  
in a microfluidic devices composed of a biocompatible polydimethylsiloxane 

Regarding to pregnancy and implantation rates, sample size was too small 
to achieve any conclusion.
Wider implications of the findings: There are no differences in terms of 
embryo quality in sibling donated oocytes with normal sperm samples (in 
terms of count and fragmentation).

Perhaps the use of HA could improve the outcome of ICSI cycles with path-
ological semen. Further studies are necessary to check this hypothesis.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI 
Zaragoza.
Trial registration number: This is not a RCT.

P-014 Thalassaemia major, intermedia and sickle cell disease patients 
have higher incidence of sperm DNA damage compared with infertile men 
without haemoglobinopathies and controls

M. Badashian1, B. Smith1, E. Williamson1, R. Bajoria1, R. Chatterjee1

1University College London, Institute for Women’s Health, London,  
United Kingdom

Study question: Firstly, to compare sperm parameters in sickle cell disease 
(SCD), thalassaemia major (TM) and thalassaemia Intermedia (TI) and to 
assess sperm DNA damage in these patients by using Sperm-Chromatin-
Structure-Assay (SCSA) and flow-cytometry. Secondly, to determine 
whether hydroxycarbamide (HU) therapy aggravates DNA damage in SCD 
and TI?
Summary answer: Azoospermia and DNA damage were significantly higher 
in TM and SCD compared to controls. But sperm parameters and DNA damage 
in TI were comparable to controls. There was no difference in sperm parameters 
before and after HU therapy in SCD. Sperm dysfunction in TM may be due to 
transfusional haemosiderosis.
What is known already: Sperm dysfunction is now a recognised entity in 
haemoglobinopathies, which is multifactorial in origin (iron load, chelators, 
hydroxyl urea, disease itself). But there are no studies on comparative evalua-
tion of defective spermatogenesis in different types of haemoglobinopathies or 
prevalence of sperm DNA damage in these patients.
Study design, size, duration: In a 2 years prospective study 2011–2013, semen 
parameters of 49 SCD, 49 TM, 21 TI and 203 healthy controls were collected 
from fertility Laboratory and Reproductive Medicine Unit (RMU) at UCLH. 
SCSA, flow cytometry and TUNEL were used for quantification of sperm DNA 
damage in patients and controls.
Participants/materials, setting, methods: Semen parameters of 49 SCD, 
49 TM, 21 TI, and 203 normal controls were analysed. Clinical data were ob-
tained from case records. SCSA, flow cytometry and TUNEL were used for 
quantification of sperm chromatin DNA damage (DFI and HDS) in patients, 
controls and male infertility samples.
Main results and the role of chance: Most sperm parameters were significant-
ly lower in SCD and TM compared to controls. 38% of the TM (P < 0.001) and 
18% of SCD were azoospermic (P < 0.01) compared to only 1% of controls. 
Sperm parameters in TI were similar to controls. There was no difference in 
sperm parameters before and after HU therapy in SCD.

Controls had significantly lower DNA damage compared to male infertil-
ity subjects as evident from SCSA (P < .0.01) and TUNEL (P < .01). TM had 
significantly higher SCSA (20.8 ± 4.4) and TUNEL (15.2 ± 9.1%) compared to 
controls (P < 0.001) and male infertility subjects (P < 0.05). DNA damage was 
higher in SCD patients following HU therapy compared to pre-HU (P < 0.05) 
and controls (P < .05).
Limitations, reason for caution: A larger sample size was not feasible due 
to time constraints of 2 years of the MSc project. Collection of samples from 
patients and establishment of new laboratory techniques of DNA damage time 
were time consuming which was partly obviated by use of multiple techniques 
for DNA damage.
Wider implications of the findings: Evidence of sperm DNA damage in hae-
moglobinopathies is an important finding for planning fertility preservation 
strategies including IVF, as spermatozoa with damaged DNA might be trans-
ferred to the offspring, due to loss of natural barriers to fertilization in assisted 
reproduction. Whether HU induces significant sperm DNA damage with im-
paired spermatogenesis in SCD and TI needs further work up with longitudinal 
data and a larger sample size.
Study funding/competing interest(s): Funding by University(ies). None.
Trial registration number: None.
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Study question: Is AngII involved in the regulation of human peritubular cells 
and could it thereby contribute to male (in)fertility?
Summary answer: The receptor for AngII, AT1R, is present in the cells of the 
wall of seminiferous tubules in men and in cultured peritubular cells it causes 
contractions and increases IL-6 expression, suggesting that AngII is involved 
in sperm transport and possibly local inflammatory events and male infertility.
What is known already: Endocrine and locally derived factors regulate tes-
ticular peritubular cell function, including a recently identified prostaglandin 
metabolite, which modifies contractile and morphological features of testicular 
peritubular myoid cells. AngII is known to regulate rodent peritubular cells but 
whether it plays a role in human testicular peritubular cell function was un-
known, as was the possibility that mast cells, via their product chymase (CHY), 
may generate a local AngII-enriched microenvironment.
Study design, size, duration: Cultured testicular peritubular cells (passages 
5–12) from 9 different patients with normal spermatogenesis (HTPCs) or 
impaired spermatogenesis/testicular fibrosis (HTPC-Fs) were used. Cell con-
tractions were tested for 20 min, IL-6 expression was measured after 6 h of 
stimulation. As negative control, medium alone was added to the cells instead 
of stimulants.
Participants/materials, setting, methods: Cell-contractions were performed 
for 20 min and IL-6 mRNA induction was monitored for 6 h. These drugs were 
used: 1 μM AngII, 0.1 μM AngII, 0.1 μM losartan, 0.1 μM losartan/0.1 μM 
AngII. IL-6 was quantified by qPCR, AT1R and CHY-expressing mast cells 
were localized immunohistochemically in testicular biopsies.
Main results and the role of chance: In testicular biopsies, only peritubular 
cells and blood vessels were AT1R immunopositive. Cultured cells expressed 
AT1R but not ATR2 mRNA. Cells contracted upon 0.1 and 1 μM AngII (p < .05) 
compared to control or losartan alone. Pretreatment with losartan neutralized 
the AngII effect (p < .05). IL-6 mRNA was induced by 0.1 and 1 μM AngII after 
6 h compared to control.

1 μM losartan 15 min prior to AngII blocked this effect (p < .05) while losar-
tan (1 μM) alone did not alter IL-6 mRNA. Few CHY-positive mast cells were 
seen in samples with normal spermatogenesis. However, they statistically sig-
nificantly (p < .05) increased in infertility patients suffering from MA and SCO 
syndrome particularly within and/or around the walls of tubules of patients.
Limitations, reason for caution: Functional data of human testicular peritubu-
lar cells could be obtained in cell culture experiments, only.
Wider implications of the findings: The results imply that increased numbers 
of CHY-positive mast cells may generate a pro-inflammatory microenvironment 
in the tubular compartment of the human testis and via IL-6 may foster inflam-
matory changes often seen in male infertility patients. Mast cell blockers and 
AT1R antagonists may be novel avenues to treat sub-/infertile in men.
Study funding/competing interest(s): Funding by national/international 
organization(s), Deutsche Forschungsgemeinschaft (DFG) MA 1080/21-1 to 
A. Mayerhofer.
Trial registration number: Not needed.

P-018 Variations in sperm fatty acids profiles after capacitation  
process in normal and pathological semen samples

L. Crisol1, F. Aspichueta2, R. Matorras3, A. Expósito3, M.B. Ruiz-Larrea4, 
F. Quintana5, M.A. Guembe1, J.I. Ruiz-Sanz4

1Hospital Donostia, Assisted Reproduction Unit, Obstetric and Gynecology 
Department, San Sebastián, Spain
2IVI-Bilbao, In Vitro Fertilization Laboratory, Leioa Bizkaia, Spain
3Hospital de Cruces, Human Reproduction Unit, Barakaldo Bizkaia, Spain
4University of the Basque Country, Human Physiology Department,  
Leioa Bizkaia, Spain
5IVI-Bilbao, Andrology Laboratory, Leioa Bizkaia, Spain

Study question: Is the variation of sperm fatty acid levels during capacitation 
process related to semen quality?
Summary answer: Pathological samples showed a significant decrease of 
polyunsaturated fatty acids (PUFA), especially n-3 PUFA and DHA, content 
as result of swim up procedure. However n-3 PUFA were preserved in normal 
samples.
What is known already: PUFA of sperm phospholipids have been suggested to 
be important for the viability, maturity and functions of those cells and are one 
of the main targets of the lipoperoxidative process. Their degree of unsaturation 
is therefore an essential parameter in the ability of spermatozoa to maintain 

(PMDS) layer and a glass substrate, we present a novel method for the separation of 
progressive motile sperm from non-progressive motile and immotile human sperm.
Summary answer: The results of a human sperm chemotaxis assay show that 
progressive motile sperm moved predominantly toward the outlets at an optimal 
chemical gradient ranging from 0.31 to 0.62 (mg/ml)/mm of acetylcholine.
What is known already: Sperm are known to exhibit chemotaxis, an oriented 
cell motion, in the presence of hormones, the oocyte microenvironment, and 
follicular and oviductal fluids; however, the chemicals that actually attract the 
sperm have not been identified. More recently, a few chemicals that influence 
the migration of sperm have been identified suggesting that some might have a 
significant impact on the fertilization process.
Study design, size, duration: Ejaculates were collected from 20 males with normal 
semen characteristics. The device used allowed us to test the response of sperm to 
different acetylcholine concentrations. The attractant concentration could be varied 
at the outlets and compared with the outlet in which no acetylcholine was present.
Participants/materials, setting, methods: Prior to the sperm separation exper-
iment, we performed a simulation using the software COMSOL Multiphysics to 
verify that a longitudinal chemical gradient was generated in the microchannel.

The microchip was made of polydimethylsiloxane and glass because both 
substrates are biocompatible and preserve sperm cell functionality.

Based on simulation results, 2 μL of phosphate buffer saline, 100 mg/ml of 
acetylcholine solution, and 1/2, 1/4, 1/8, 1/16, 1/32 and 1/64 acetylcholine dilu-
tion series were carefully dropped into each outlet; each mixture was incubated 
for 5 min prior to addition of 1 μL human semen sample into the inlet. After 
10 min concentration and motility of sperm that reached the outlet were counted 
under a microscope using a cell counter.
Main results and the role of chance: Simulation with COMSOL software 
shows that acetylcholine dropped in the outlet spontaneously diffused toward 
the inlet within 5 min, and the fluorescence intensities of each area of the mi-
crochannel decreased from outlet to inlet.

Twenty sperm samples were used. The results showed a statistically significant 
difference between the control and the acetylcholine dilution series with p-value 
less than 0.05. Moreover, the number of sperm counted at a 1/8, 1/16 dilutions was 
significantly different from that of the other dilution ratios (p < 0.05). The results of 
statistical analyses indicated that the chemical gradient generated in the microchip 
had a significant effect on sperm mobility. The progressive sperm tended to swim 
towards the outlet as a response to the specific chemical gradient. Furthermore, we 
found that a chemical gradient generated by 1/8 and 1/16 dilutions of 100 mg/ml 
acetylcholine was the optimal concentration.
Limitations, reason for caution: Microfluidic devises provide a simple, con-
venient, and disposable platform for separation of motile sperm. Moreover, an 
important feature is that progressive motile sperm can be selectively separated 
in the microchip in an environment that mimics that of the female oviduct. More 
experiments are necessary to demonstrate that the proposed microchip may be a 
useful tool for ICSI for sperm selection.
Wider implications of the findings: Microchips based on microfluidic tech-
nologies provide one of the most suitable methods for rapidly mixing and 
separating samples, as well as handling small amounts of sample and reagent, 
and integrating components for reaction and detection.

With these advantages, microfluidic-based microchips have been applied 
to several areas of biological research such as analysis or separation of DNA, 
proteins, and cells. Moreover, many researchers are studying the separation 
or culture of living cells using microfluidic-based microchips, since the mi-
croenvironment of the microchip can be formulated to more closely resemble  
in vivo conditions, such as those required for fertilization and development, 
than conditions in a culture dish. Moreover understanding how and when 
sperm cells are attracted to the egg could have profound effects on reproduc-
tion and contraception.
Study funding/competing interest(s): Funding by hospital/clinic(s), Centro 
Fecondazione Assistita, Via Tasso 480 - 80123 - Napoli, Italy.
Trial registration number: No trial registration number.

P-017 Angiotensin II (AngII) regulates human testicular peritubular 
cell functions via AT1 receptor

H. Welter1, A. Huber1, S. Lauf1, D. Einwang1, J.U. Schwarzer2, F.M. Köhn3, 
A. Mayerhofer1

1Anatomy III - Cell Biology, Ludwig Maximilian University, Munich, Germany
2Andrology Center, Munich, Munich, Germany
3Andrologicum, Munich, Munich, Germany
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treatment. Twenty-two transfers involved only embryos from MYO-group (im-
plantation rate -IR- 22.2%, 8/36), 8 transfers involved only embryos from CRT-
group (IR 25%, 3/12), 24 transfers involved embryos from both group. Overall 
IR was 22.7% (22/97).
Limitations, reason for caution: In-depth analysis of the classes of patients 
that could better benefit of myo treatment should be done. Long-term follow  
up of children by embryo obtained with spermatozoa treated with myo is  
recommended.
Wider implications of the findings: According to ours results, the finding 
that in vitro myo treatment increases the percentage of spermatozoa with high 
MMP could have concrete implications. Indeed, myo treatment can lead to 
more embryos per cycle. It is known that sperm mitochondria are ubiquitinated 
inside the ooplasm leading to selective proteolysis during early embryonic 
development. This mechanism might explain why the functionality of sperm 
mitochondria better influence the morphology of early than late embryos as 
we observed.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), This study has been in part funded by Lo.Li.pharma s.r.l.
Trial registration number: NCT02050672.

P-020 Comparison of prestained Cell-Vu® slides and Diff-Quik® 
staining for assessment of normal/abnormal sperm morphology

L. Nowak1, L. Hyslop1, J. Fenwick1, S. Byerley1, M. Herbert2, 
N. Prathalingam1

1Newcastle Fertility Centre, International Centre for Life, Newcastle upon 
Tyne, United Kingdom
2Institute for Ageing and Health, Newcastle University, Newcastle upon Tyne, 
United Kingdom

Study question: WHO 2010 recommends the use of Diff-Quik® for sperm 
morphology assessment. This requires the use of compounds that generate 
Volatile Organic Compounds (VOCs) which have the potential to compromise 
embryo development within a clinical laboratory. We asked whether pre-stained 
Cell-Vu® slides are comparable to Diff-Quik® staining for normal/abnormal 
morphology assessment?
Summary answer: Comparison of a basic normal/abnormal assessment was 
equivalent between the two methods. However Cell-Vu® slides showed a much 
wider variation when scoring individual abnormalities compared to Diff-Quik® 
staining. This was particularly evident for midpiece defects.
What is known already: Pre-stained morphology slides are popular among 
IVF units, however they have not been included in the WHO 2010 guidelines 
for sperm morphology. Previous publications have shown that Testsimplets®, 
another commercially available pre-stained slide, gave significantly lower num-
bers of normal forms and an overestimation of head defects when compared 
to Diff-Quik® staining. No published data is available on the effectiveness of 
Cell-Vu® slides.
Study design, size, duration: Twenty samples were used in this study. For each 
sample 200 sperm were analysed, this was replicated for each sample and for 
each method. Sperm morphology was categorised into normal/abnormal and 
the abnormalities were further classified into: head, midpiece, tail and excess 
residual cytoplasm (ERC).
Participants/materials, setting, methods: Slides were prepared according to 
manufacturers instructions for both Diff-Quik® and Cell-Vu®. All sperm were 
assessed under oil immersion at ×1000 using bright field optics. Methods were 
compared using regression analysis and the data was visualised using a Bland 
Altman plots.
Main results and the role of chance: The use of pre-stained slides eliminates 
the requirement for handling VOC generating liquids in the laboratory. Fur-
thermore, pre-stained slides also reduced process time within the laboratory. 
Regression analysis demonstrated that basic normal/abnormal morphology 
was comparable between the two methods used (p < 0.0001). Detailed analysis 
of the abnormality classification showed that head and tail defects were also 
comparable between methods (p < 0.05). However this was not the case for 
midpiece and ERC categories; Cell-Vu® slides resulted in an overestimation of 
both defects and these results were confirmed in the Bland Altman plots.
Limitations, reason for caution: Cell-Vu® slides had more debris present and 
air drying of smears using Diff-Quik® has been reported to result in reduced 
head size and loss of cytoplasmic droplets. Further validation is therefore re-
quired to determine the best method for detailed analysis of abnormal sperm.

equilibrium in an oxidative environment. The proportion of sperm PUFA could 
be a good biochemical index of semen quality.
Study design, size, duration: Prospective study. Semen samples were obtained 
from 340 consecutive males from infertile couples participating in the FIV/ICSI 
programme of the Human Reproduction Unit at Cruces Hospital, during 2010.
Participants/materials, setting, methods: Semen samples were classified ac-
cording to WHO criteria in normal (≥15 mill/ml; ≥32% progressive motility 
and ≥4% normal forms) and pathological samples. Capacitation was performed 
by swim up. Sperm fatty acids were analysed by capillary gas-liquid chroma-
tography. Results were expressed as the variance percentage of each fatty acid 
after capacitation.
Main results and the role of chance: In normozoospermic samples, sperma-
tozoa showed a significant decrease of saturated fatty acids (SFA) (−13.5%; 
p < 0.05) and n-6 polyunsaturated fatty acids (PUFA) (−10.3%; p < 0.05), and a 
significant increase of monounsaturated fatty acids (MUFA) (37.3%; p < 0.05) 
after capacitation process. Total PUFA, n-3 PUFA and docosahexaenoic acid 
(22:6 n-3, DHA) content did not suffer variations as result of swim up proce-
dure. As in normal samples, SFA and n-6 PUFA declined significantly (−17.9% 
and −10.4% respectively, p < 0.001), and MUFA experienced a very signifi-
cant increase (62.3%; p < 0.001). However, total PUFA (−14.8; p < 0.001), n-3 
PUFA (−20.5%; p < 0.001) and DHA (−22.7; p < 0.001) showed a very signifi-
cant reduction of their levels.
Limitations, reason for caution: This study did not involve proven fertile sub-
jects; the results are limited to a population of patients from infertile couples 
with either male or female infertility factor.
Wider implications of the findings: High PUFA content preservation, espe-
cially n-3 PUFA and DHA, is associated with optimal semen quality required 
for proper fertilization in capacitated sperm.
Study funding/competing interest(s): Funding by national/international 
organization(s), Basque Country Government.
Trial registration number: Not applicable.

P-019 Effect of sperm treatment with myoinositol on in vitro 
fertilization outcomes: a prospective, randomized sibling-oocyte study

P. Rubino1, G. Carlomagno2, S. Chigioni1, G. Galofre1, A. Quagliariello1, 
A. Vucetich1, L. Arcaini1, A. Baglioni1

1Tecnolab s.r.l., Medicina della Riproduzione, Milano, Italy
2Lo.Li.Pharma s.r.l., Ricerca e Sviluppo, Roma, Italy

Study question: Is the treatment of sperm with myoinositol (myo) effective to 
improve in vitro fertilization outcome?
Summary answer: In ICSI cycles, fertilization rate (FR) and percentage of 
best quality day 2 embryos was significantly higher in the group of oocytes 
inseminated with myo treated spermatozoa.
What is known already: Myo is synthesized from glucose-6-phosphate, it is 
a precursor of second messengers in the cell signaling pathways, it is involved 
in the regulation of intracellular calcium. It has been demonstrated that, in oli-
goasthenoteratozoospermic patients, in vitro incubation with 2 mg/ml of myo 
increases significantly the number of spermatozoa with high mitochondrial 
membrane potential (MMP). Moreover, it has been found that the in vitro fertil-
ization rate is correlated with the percentage of high MMP spermatozoa.
Study design, size, duration: This is a prospective randomized study on sibling- 
oocyte performed between March and December 2014 to demonstrate the  
effectiveness of myo treatment of spermatozoa on FR. Based on a difference 
of 15%, power of 80% and confidence of 95%, a minimum of 151 oocytes per 
group were required. Fifty-six couples contributed.
Participants/materials, setting, methods: Fresh ICSI treatment with ejaculated 
spermatozoa and ≥2 MII-oocyte were included. Oocytes were randomly divided 
in two groups at ovum pick up step. Mature oocytes of one group (MYO) were 
injected with spermatozoa treated with 2mg/ml of myo, mature oocytes of other 
group (CTR) with spermatozoa treated with placebo.
Main results and the role of chance: Primary outcomes were fertilization rates 
(FR) in MYO and CTR-group. Secondary outcomes were embryo grade. The 
mean age of the 56 patients was 38.7 ± 3.5. A total of 325 oocytes were involved. 
FR in MYO-group was 74.7% (127/170), in CTR-group was 61.3% (95/155) 
which is significantly lower (p = 0.012). The percentage of best quality embryos 
on day 2 was significant higher in MYO than in CTR-group: 59.8% (76/127) vs 
44.2% (42/95), p = 0.029. Any significant difference was observed in further 
embryo development. Embryos for transfer were selected irrespective of myo 
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comparing new treatments to TESE-ICSI. This study shows the relevance of 
involving patients while developing new treatments.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Center for Reproductive Medicine of the University of 
Amsterdam.
Trial registration number: Not applicable.

P-022 Sperm conservation: comparative evaluation of storage  
in dry and liquid phases of liquid nitrogen

S. Mestres1, H. Pons-Rejraji2, S. Vorilhon1, C. Bouche1, J.L. Pouly3, 
A.S. Greneau4, L. Bouillet4, J. Drevet5, L. Janny2, F. Brugnon2

1CHU Clermont-Ferrand, Biologie de la Reproduction, Clermont-Ferrand, 
France
2CHU Clermont-Ferrand Université d’Auvergne UMR CNRS 6293-INSERM 
U1103, Biologie de la Reproduction, Clermont-Ferrand, France
3CHU Clermont-Ferrand Université d’Auvergne, Médecine de la  
Reproduction, Clermont-Ferrand, France
4CHU Clermont-Ferrand, Médecine de la Reproduction, Clermont-Ferrand, 
France
5Université Blaise Pascal, Gred, Clermont-Ferrand, France

Study question: To compare sperm motility, vitality and DNA fragmentation 
after 6 months of storage in “dry phase” (DP) or “liquid phase” (LP). “Dry phase” 
is the phase of a dewar where liquid nitrogen (LN2) is completely separated from 
the central location dedicated to conservation, avoiding straw microorganism 
contamination by LN2.
Summary answer: Our results show that there are no significantly differ-
ences between the 2 types of dewars for sperm conservation: sperm motility, 
vitality and DNA fragmentation after 6 months of storage were similar in “dry 
phase” dewar (DP) and liquid phase dewar (LP). Temperatures in DP are closed  
to −196°C.
What is known already: The current reference technique for the cryopreser-
vation of spermatozoa is storage into LN2. However, there is a risk of viral or 
bacterial contamination of straws stored in LN2. Some research groups have 
evaluated the storage on vapor phase above LN2 and reported that semen qual-
ity was not affect by this type of storage, when compared with storage in LN2. 
But falling straws in LN2 can occur in this situation, with hypothetic risk of 
contamination.
Study design, size, duration: This prospective experimental study had included 
52 patients between Junes and August 2012. Informed consent for participation 
was obtained. Half of the frozen straws were stored in LP and the other one in 
DP of a special dewar (Cryo Diffusion, France). Investigators were blinded to 
the type of storage.
Participants/materials, setting, methods: All samples were frozen by standard 
slow freezing method. 6 months after storage, sperm samples were treated by 
density gradient centrifugation. Afterwards, the sperm quality was assessed by 
the measurement of standard semen parameters (WHO, 2010) and sperm DNA 
fragmentation (Terminal Uridine Nick end-Labeling assay) by flow cytometry.
Main results and the role of chance: Initial standard parameters of the frozen 
samples were normal or altered.

Overall, storage at 6 months in DP or LP did not affect post thaw progres-
sive motility (respectively 14.4% ± 2.1% vs. 14.2% ± 1.8%, p = 0.08, 41 pa-
tients analyzed) neither vitality (respectively 24.9% ± 2.7% vs 25.1% ± 2.8%, 
p = 0.09, 41 patients analyzed). Moreover, no difference was shown between the 
percentage of sperm DNA fragmentation between the sperm samples stored in 
DP (26.6% ± 2.7%) and in LP (26.9% ± 2.6%, p = 0.41, 23 patients analyzed).

In the dry phase tank (2 canisters), supervision every minutes showed a 
mean temperature of –187° C at the higher level and −193°C at the lower one.

Motility and vitality was not affected by the level of storage (higher or 
lower).
Limitations, reason for caution: Even if the duration of our study was 
6 months, assessment of longer conservation in DP is needed to take into ac-
count usual sperm storage life.

The fertilizing ability of the spermatozoa after storage in DP need to be 
measured in IVF program and compared with sperm stored in LP.
Wider implications of the findings: Cryopreservation of human semen is rou-
tinely used as an integral part of assisted reproductive technologies. Current 
reference is the storage of straws in liquid nitrogen at −196°C. Our results show 
that human sperm conservation in dewar where LN2 is completely separated 

Wider implications of the findings: Pre-stained slides provide a quick method 
for analysing sperm morphology without the need for VOC generating chemi-
cals. This is particularly appealing to IVF units performing diagnostic semen 
analysis in the same laboratory as sperm preparation for treatment or freezing. 
The results of this study have demonstrated that Cell-Vu® pre-stained slides 
can be used for routine basic sperm morphology. However, these methods 
should not be considered equivalent for sub-categories of abnormal sperm.
Study funding/competing interest(s): Funding by hospital/clinic(s), The au-
thors declare they have no competing interests.
Trial registration number: N/A.

P-021 Stem cell based therapies for non-obstructive azoospermia:  
key treatment characteristics according to infertile couples

S. Hendriks1, M. Hessel2, M.H. Mochtar1, A. Meissner1, F. van der Veen1, 
S. Repping1, E.A.F. Dancet1

1Academic Medical Center, Center for Reproductive Medicine, Amsterdam, 
The Netherlands
2Academic Medical Center St Radboud, Obstetrics and Gynecology, Nijmegen, 
The Netherlands

Study question: What is the relative importance of treatment characteristics in 
current and potential future stem-cell based treatments for couples diagnosed 
with non-obstructive azoospermia (NOA)?
Summary answer: Most couples would prefer autotransplantation of sper-
matogonial stem cells over testicular sperm extraction with intra-cytoplasmic 
sperm injection (TESE-ICSI), while artificial sperm from somatic cells consti-
tutes a last resort option for most couples. Characteristics determining treatment 
choice are treatments’ safety for children, effectiveness, curability, resemblance 
to natural conception, burden and costs.
What is known already: Couples with NOA that undergo TESE followed by 
ICSI have an overall success rate of 25%. Potential future treatments are ‘as-
sisted conception with artificial sperm formed from somatic cells’ and ‘natural 
conception after autotransplantation of in vitro proliferated spermatogonial stem 
cells (SSCs)’. Known treatment characteristics valued by couples are effective-
ness, safety, costs and burden. Qualitative interviews with NOA-patients have 
added safety of offspring, ‘resemblance to natural conception’ and ‘curability’.
Study design, size, duration: A cross-sectional observational survey conduct-
ed in 2012–2013, disseminated to all 921 couples confronted with NOA and 
treated with TESE-ICSI in Dutch fertility clinics between January 2007 and 
July 2012. Recruitment was via coded questionnaires sent by mail and followed 
by two reminders if necessary.
Participants/materials, setting, methods: A questionnaire based on a previous 
qualitative study and literature review was designed containing six treatment 
characteristics, including 23 specific aspects with Likert scales. Characteristics’ 
reliability was assessed and treatment characteristics were ranked by impor-
tance. Linear regression and analysis of variance examined demographic and 
medical determinants of attached value.
Main results and the role of chance: Our 494 respondents (response rate 54%) 
had unsuccessful TESE (53.6%), successful TESE with ICSI ongoing (11.1%), 
successful TESE but unsuccessful ICSI (12.3%) or achieved pregnancy after 
TESE-ICSI (22.9%). Most patients (67.1%) preferred SSC autotransplanta-
tion over TESE-ICSI. If other treatments failed, 75.2% would consider artificial 
sperm. The order of importance of treatment characteristics was safety for chil-
dren, effectiveness, curability, resemblance to natural conception, burden and 
costs. Males’ education level and duration of infertility were positively asso-
ciated with mean importance ratings; past consideration to quit treatment was 
negatively associated. Current treatment success determined importance ratings: 
effectiveness was most important to couples undergoing ICSI, limiting the wom-
en’s burden was most important to couples with unsuccessful ICSI and limiting 
cell manipulations was most important to couples having achieved pregnancy.
Limitations, reason for caution: Couples dropping out prior to TESE-ICSI 
were not included and minorities (e.g. immigrants) were underrepresented. Pa-
tients’ hypothetical choices for preferred future treatments might change when 
safety and effectiveness data of these new treatments become available.
Wider implications of the findings: The interest of patients into future stem-
cell based treatments, encourages further pre-clinical research. Deciding when 
to test these new treatments in humans should mainly be based on expected 
safety and effectiveness, but also on the four other treatment characteristics 
valued by patients. All six treatment characteristics should be assessed in trials 
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to detect more reliably the presence of germ cells and to possibly better predict 
testicular sperm retrieval outcomes for HS patients.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Funding by national/international organization(s), This study 
was supported by the university, Foundation pour la Recherche Médicale and 
regional funding. The authors declare no conflict of interest.
Trial registration number: CPP Sud-Est 6 ethical committee (DC-2008-558).

P-024 Visible light promote sperm capacitation via reactive oxygen 
production and epidermal growth factor receptor activation

H. Breitbart1, S. Shahar1

1Bar - Ilan University, Life Sciences, Ramat Gan, Israel

Study question: What is the mechanism by which light irradiation affects 
human sperm capacitation and fertilization
Summary answer: Irradiation of sperm with visible light, enhances their ca-
pacitation and fertilization capacity via a mechanism requiring ROS, EGFR, 
actin polymerization, and HAM.
What is known already: To acquire fertilization competence, spermatozoa must 
undergo several biochemical and motility changes in the female reproductive 
tract, collectively called capacitation. Actin polymerization and development of 
HAM occur in the capacitation process. In a recent study we show that irradia-
tion of human sperm with visible light stimulates HAM through a mechanism 
involving mitochondrial ROS production and activation of protein-kinase A 
(PKA) and sarcoma-protein-kinase (Src). We show elsewhere that PKA and Src 
mediate EGFR activation in bovine sperm.
Study design, size, duration: Suspension of washed human sperm in capaci-
tation medium (1 × 107 cells/ml) were placed in culture dish and irradiated 
for 3 min with 40 mW/cm2 visible light 400–800 nm with maximum energy at 
600 nm. Samples were taken for motility determination by computer-assisted-
sperm-analysis (CASA) and western blot analysis.
Participants/materials, setting, methods: EGFR activation was determined 
by western blot analysis using anti-p-antibody against tyr-845. Actin polymer-
ization was determined by phalloidin-FITC and analyzed using a fluorescence 
microscope. IVF in mouse; Oocytes librated from superovulated females were 
incubated for 24 h with light treated epididymal mouse sperm, and the number 
of 2-cell embryos was counted.
Main results and the role of chance: The effect of light on HAM is mediated by 
ROS and activation of the EGFR. The stimulation of HAM by paraquat, an inducer 
of mitochondrial super-oxide production, was blocked by inhibiting the activity of 
the EGFR. Light irradiation stimulated ROS-dependent actin polymerization, and 
this effect was abrogated by PBP10, a peptide which activates the actin-severing 
protein, gelsolin, and causes actin-depolymerization in human sperm. Light stimu-
lated tyrosine phosphorylation of Src-dependent gelsolin, resulting in enhanced 
HAM. Thus, light irradiation stimulates HAM through a mechanism involving Src-
mediated actin polymerization. The effect of light on fertilization rate was further 
tested in mice under in vitro-fertilization (IVF) conditions. Light stimulated HAM 
and IVF rate in mouse sperm, and these effects were mediated by ROS and EGFR.
Limitations, reason for caution: The effect of light should be shown in human 
IVF as well.
Wider implications of the findings: Treatment of sperm presenting low ca-
pacitation ability and may be low egg-penetration capacity.
Study funding/competing interest(s): Funding by University(ies), Bar-Ilan 
University.
Trial registration number: Irrelevant.

P-025 Genetic study of Genes in CREM-signaling pathway in  
non-obstructive azoospermia and testicular CREM expression in 
maturation arrest azoospermia patients

B. Song1, X.J. He1, W.D. Du2, Y. Zhang2, F.S. Zhou3, X.J. Zhang3, P. Zhou1, 
Z.L. Wei1, X. Zha1, Y.X. Cao1

1The 1st Affiliated Hospital of AMHU, Reproductive Medicine Center,  
Hefei, China
2Anhui Medical University, Department of Biology, Hefei, China
3Anhui Medical University, State Key Laboratory Incubation Base of Derma-
tology Ministry of National Science and Technology, Hefei, China

Study question: To evaluate the association of genes variants in cyclic AMP-
responsive element modulator (CREM) signaling pathway with susceptibility 

from the central location dedicated to conservation could be an alternative to 
storage in liquid nitrogen, avoiding viral and microbial cross contamination.
Study funding/competing interest(s): Funding by hospital/clinic(s), Centre 
Hospitalier Universitaire Estaing.
Trial registration number: CPP Sud-Est 6, France, DC2008 - DC58.

P-023 Is Liver X Receptor alpha1 interesting to predict successful 
testicular sperm recovery in men with hypospermatogenesis?

C. Chauffour1, C. Rondanino2, L. Ouchchane3, B. Sion4, G. Marceau5,  
H. Pons-Rejraji1, J.L. Pouly6, P. Dechelotte7, L. Janny1, J.M. Lobaccaro8, 
D.H. Volle8, F. Brugnon1

1CHU Clermont Ferrand Université d’Auvergne UMR CNRS 6293-INSERM 
U1103, Biologie de la reproduction, Clermont Ferrand, France
2Université d’Auvergne UMR CNRS 6293-INSERM U1103, Biologie de la 
Reproduction, Clermont Ferrand, France
3CHU Clermont Ferrand Université d’Auvergne UMR CNRS 6284,  
Biostatistiques, Clermont Ferrand, France
4Université d’Auvergne INSERM U1107, NEURO-DOL, Clermont Ferrand, 
France
5CHU Clermont Ferrand Université d’Auvergne UMR CNRS 6293-INSERM 
U1103, Biochimie, Clermont Ferrand, France
6CHU Clermont Ferrand Université d’Auvergne, Médecine  
de la Reproduction, Clermont Ferrand, France
7CHU Clermont Ferrand Université d’Auvergne, Anatomie Pathologique, 
Clermont Ferrand, France
8Université Blaise Pascal UMR CNRS 6293-INSERM U1103, Gred,  
Clermont Ferrand, France

Study question: Could the testicular expression of the nuclear receptor LXRα1 
be a predictive factor of positive testicular sperm recovery in patients with  
hypospermatogenesis?
Summary answer: The expression of LXRα1 was lower in testicular biopsies 
from men with hypospermatogenesis (HS) in which no spermatozoa was ex-
tracted than in testes from men showing an active spermatogenesis (obstructive 
azoospermia, OA). This difference was not observed if sperm testicular extraction 
was positive in HS biopsies.
What is known already: LXRs (Liver X Receptors) are transcription factors 
of the nuclear receptor superfamily. Previous studies have shown in mouse 
models that LXRs regulate several testicular functions: steroidogenesis, lipid 
homeostasis and proliferation-apoptosis balance in germ cells. However, the 
expression of LXRs have never been investigated in testes of infertile men with 
hypospermatogenesis.
Study design, size, duration: Twenty azoospermic patients aged 26–44 years 
were enrolled between 2011–2013 and signed an informed consent. Testicular 
samples from HS men in which sperm extraction was either positive (HS+, 
n = 8) or negative (HS-, n = 4) were analyzed. Biopsies from OA patients (n = 8) 
were used as controls.
Participants/materials, setting, methods: The accumulations of LXR and their 
downstream genes were measured in testis biopsies by qPCR. Steroidogenesis, 
the intratesticular lipid content and the proliferation-apoptosis balance of germ 
cells were evaluated.
Main results and the role of chance: LXRα1 mRNA levels were significantly 
decreased in HS- patients compared to HS+ and OA patients (ANOVA, p < 0.05). 
The accumulations of LXR downstream genes encoding the steroidogenic pro-
teins StAR and CYP17A and intratesticular testosterone levels were higher in 
HS- patients than in HS+ and OA patients. No difference in the accumulations 
of LXR downstream genes involved in cholesterol capture and lipogenesis and 
in the amount of testicular lipids were observed between HS and OA patients. 
The expression of proliferation, meiosis and germ cell-specific markers and 
the number of spermatozoa were reduced in testes of HS vs OA men. TUNEL 
analyses revealed a trend towards an increased number of apoptotic germ cells 
in testes of HS- patients compared with HS+ and OA patients.
Limitations, reason for caution: LXRα1 mRNA levels need to be measured 
in isolated germ and somatic cells in order to determine in which cell types its 
down-regulation occurs in HS- testes. Higher number of testicular samples need 
to be analyzed to determine the predictive threshold of a positive sperm recovery.
Wider implications of the findings: Our findings may help to better under-
stand the physiopathology of testicular failure in HS patients. The measurement 
of LXRα1 transcript levels could be used in combination with histopathology 
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Participants/materials, setting, methods: 789 abnormal and 69 normal 
semen samples, produced from equal numbers of subjects, were examined 
by conventional semen analysis. The normality of samples was evaluated  
according to the World Health Organization 2010 recommendations. DNA 
fragmentation was evaluated according to the Sperm Chromatin Dispersion 
assay, with a reference limit of ≥30%.
Main results and the role of chance: In normal semen samples, DFI was nega-
tively correlated with progressive motility and positively correlated with the 
percentage of immotile spermatozoa. 17.4% of normal semen samples had a 
DFI ≥30%. Within normal semen samples, those with low DFI had a statisti-
cally significant higher progressive motility than those with high DFI, but there 
was a considerable overlap among them. In abnormal semen samples, DFI was 
negatively correlated with concentration, progressive motility and morphology, 
while it was positively correlated with the percentage of immotile spermatozoa. 
37.1% of abnormal semen samples had a DFI <30%. Within abnormal semen 
samples, those with low DFI had a statistically significant higher concentra-
tion, progressive motility and normal morphology than those with high DFI, but 
again considerable overlap was observed.
Limitations, reason for caution: Although DFI is significantly correlated with 
basic seminal parameters and samples with DFI <30% exhibit at least one sta-
tistically significant correlation with higher progressive motility, in contrast to 
samples with DFI ≥30%, the results of the basic semen analysis cannot provide 
a clear prediction for the integrity of sperm DNA.
Wider implications of the findings: DNA fragmentation is associated with the 
conventional semen parameters in both normal and abnormal semen samples. 
However, this association is not strong enough to predict the DNA fragmenta-
tion status of a given sample. Hence, DNA fragmentation assessment remains a 
valuable diagnostic test in the evaluation of male factor infertility.
Study funding/competing interest(s): Funding by University(ies), Democritus 
University of Thrace.
Trial registration number: The study was not a clinical trial.

P-027 Differences of seminal plasma proteome in normospermia  
and nonobstructive azoospermia men

I. Crha1, H. Konecna2, J. Zakova1, J. Bursikova2, Z. Zdrahal2, P. Ventruba1, 
E. Lousova1

1Masaryk University Brno, Department of Gynecology and Obstetrics,  
Brno, Czech Republic
2Masaryk University Brno, Department of Experimental Biology, Brno,  
Czech Republic

Study question: The aim of the study was to analyze proteome differences in 
men with nonobstructive azoospermia and normospermia.
Summary answer: Several proteins were found to be missing in men with 
non-obstructive azoospermia. These results could provide an important basis 
for comparative proteomics of male infertility.
What is known already: Seminal plasma is a potential source of biomarkers of 
many disorders of male reproductive organs. Identification and characterization 
of individual proteins in seminal plasma could be a useful tool for estimating 
male infertility.
Study design, size, duration: Case-control study, 16 patients with non-obstructive 
azoospermia undergoing testicular surgery for sperm retrieval, 16 controls, dura-
tion 2011–2013.
Participants/materials, setting, methods: Sixteen non-obstructive azoosper-
mia and 16 normospermia samples were analyzed in university IVF unit. Stan-
dard procedures were used to collect, freeze and store samples. Two dimensional 
gel electrophoresis was used to separate protein isolates. Software PDQuest was 
used for analyzing. Selected proteins were identified by MALDI-MS/MS or 
LC-MS/MS and software Mascot.
Main results and the role of chance: Minimal differences in proteomic profile 
were found among normospermia samples. Obvious quantitative and qualitative 
differences were detected between men with normospermia and non-obstructive 
azoospermia. Differences of epididymal secretory protein E12, lactate dehydro-
genase B, prostatic binding protein, annexin A1, annexin A4, glutathione trans-
ferase T1, alpha-1-acid glycoprotein, apolipoprotein D, and prolactin – induced 
protein seem to be most important. Some of them were not described in the 
literature.
Limitations, reason for caution: The technique has limitations in identifying 
proteins with pH values that are too low or too high and molecular masses that 

to idiopathic male infertility and detect the mRNA expression of CREM gene 
in the NOA patients.
Summary answer: Our findings indicated that the polymorphisms of CREM 
gene (rs4934540, rs2295415 and rs11592356) were associated with NOA in 
the Chinese population and altered CREM expression may be a symptom or 
pathogenesis of spermatid maturation arrest.
What is known already: Previous functional investigations of genes in CREM 
pathway have proved the essential role in spermatogenesis.
Study design, size, duration: Blood samples were obtained from 361 NOA 
patients and 368 fertility controls for genotype analysis. Additionally, we col-
lected 30 maturation arrest NOA patients’ testicular tissue and 30 men with 
obstructive azoospermia for quantitative RT–PCR.
Participants/materials, setting, methods: This study genotyped 17 single 
nucleotide polymorphisms (SNP) in CREM, ACT, KIF17b and SPAG8 by 
Sequenom iplex technology and detected the relative mRNA expression of 
CREM in sperm maturation arrest testis and normal controls by quantitative 
RT–PCR.
Main results and the role of chance: The results showed that 3 SNPs of 
CREM (rs4934540, rs2295415 and rs11592356) were significantly associ-
ated with NOA and played a protective role against the disease (P = 0.000049, 
OR = 0.624; P = 0.003, OR = 0.686 and P = 0.037, OR = 0.672, respectively). 
The dominant model (variant-containing genotypes) of the 3 SNP were con-
firmed to protect against the occurrence of NOA (P = 0.001, OR = 0.786; 
P = 0.004, OR = 0.750; P = 0.044, OR = 0.705). Haplotype analysis of CREM 
gene suggested that haplotype CGTG exhibited significant protective effect 
against the occurrence of NOA (P = 0.001, OR = 0.659), while haplotype 
TATG conferred a significantly increased risk of NOA (P = 0.011, OR = 1.317). 
Furthermore, we demonstrated by quantitative RT–PCR that relative mRNA  
expression of CREM in sperm maturation arrest testis were almost 4-fold lower 
than in normal spermatogenesis controls (P = 0.000011).
Limitations, reason for caution: The exact biological effect of the 3 SNPs on 
spermatogenic failure remained unclear, further functional analysis with large 
scale clinical samples to validate the biological mechanisms of CREM poly-
morphisms in the spermatogenesis impairment are needed.
Wider implications of the findings: This is the first study addressing the as-
sociation of gene variants in CREM signaling pathway in the strictly recruited 
Chinese male infertile population and detected the CREM expression in the 
testes of NOA in the mRNA level. These findings would be valuable for a better 
understanding the etiology of male infertility.
Study funding/competing interest(s): Funding by national/international 
organization(s), Project supported by the National Science Foundation for Dis-
tinguished Young Scholars of China.
Trial registration number: Basic Science.

P-026 DNA fragmentation index and its association with the parameters 
of the conventional semen analysis

E. Evgeni1, E. Tsakos2, B. Asimakopoulos1

1University of Thrace, Department of Medicine, Alexandroupolis, Greece
2Embryoclinic, Embryology Laboratory, Thessaloniki, Greece

Study question: Are there statistically significant associations between 
the sperm DNA fragmentation index (DFI) and the conventional seminal  
parameters?
Summary answer: In semen samples above the reference ranges (‘normal’), 
DFI was negatively correlated with the progressive motility and positively cor-
related with the percentage of immotile spermatozoa; in ‘abnormal’ semen 
samples, DFI was negatively correlated with sperm concentration, progressive 
motility and normal morphology, whereas positively correlated with immotility.
What is known already: Over the last years, several studies have attempted to 
investigate the possible correlations between sperm DNA fragmentation and the 
main conventional seminal characteristics, leading to ambiguous conclusions. 
Some of the studies report an inverse correlation between the DNA fragmen-
tation rate and sperm quality, however, several others have not established a 
significant correlation between traditional seminal variables, such as sperm 
concentration, motility, morphology according to the strict criteria and DNA 
fragmentation indices.
Study design, size, duration: This is a retrospective study of 858 basic 
semen analyses combined with the evaluation of DNA fragmentation per-
formed during 2013.
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In the patients affected with NOA, the sensitivity of the two methods of 
processing was the same. We had no false-negative results with the method Cell 
Strainer, to testify the fact that the strainer quietly let the sperm to pass through 
and that several washing cycles can allow an optimal separation of spermatozoa 
from fragments.

Furthermore it allows a considerable saving of time compared to the tradi-
tional (on average 40 min less).

The spermatozoa selection with injection needles, is much easier and avoids 
the usage of multiple pipettes.
Limitations, reason for caution: This study needs further cases to confirm our 
preliminary data.
Wider implications of the findings: If further studies will confirm this trend, 
this new method, which employs Cell strainer device, non expansive tool, could 
be applied routinely in Andrology Lab.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVF Unit 
Momofertilife, Bisceglie – Italy.
Trial registration number: no trial n. is needed, cause in was a retrospective 
study.

POSTER VIEWING

CROSS BORDER REPRODUCTIVE CARE

P-029 Surplus embryo destination in Spain according to patient 
nationality

H. Arce Saenz1, J. Sunol Sala1, E. Velilla Garcia2, M. López-Teijón Pérez1

1Institut Marquès, Assisted Reproduction Service, Barcelona, Spain
2Institut Marquès, Reproductive Biology Service, Barcelona, Spain

Study question: To study the differences in the elected destinations for surplus 
embryos between patients from different nationalities.
Summary answer: 47.9% of patients didn’t answer to the letters sent by the 
centres, 38.8% keep their embryos, 4.7% donated them to other patients, and 
4.7% destined them to cessation of conservation, and 3.9% donated them to 
research projects.
What is known already: Following our Assisted Reproduction Law 
(RD14/2006), patients sign an informed consent for IVF treatment in which 
they choose the destination for the untransferred surplus embryos. In this con-
sent all the possible options the law provides are stated and every year they 
receive notice to validate or change their decision. However, many of these 
embryos are considered abandoned by not answering to the notifications sent 
by these centres and received by the patients.
Study design, size, duration: Retrospective review of a total of 4,695 IVF 
(including oocyte and sperm donation) cycles with surplus frozen embryos per-
formed between 2008 and 2011 and the responses given to notifications until 
2013.
Participants/materials, setting, methods: Patients answers to the consent in-
formed and final destinations of the surplus embryos were studied focusing on 
the differences between countries of residence of the patients.
Main results and the role of chance: Four years after the freezing of their em-
bryos, 47.9% of the patients didn’t answer to the letters sent by the centres with 
regards to the destination of their embryos. 38.8% decided to continue keep-
ing their embryos for themselves. 4.7% decided to destroy them, 4.7% donated 
them to other patients, and 3.9% donated their embryos to investigation. These 
are global results without considerations by country, but there were important 
differences within them. A comparative study is presented with the differences 
between patients from Spain, Germany, United Kingdom, Italy, Netherlands, 
and Ireland.
Limitations, reason for caution: The limitations of this study are the ones 
inherent to every observational retrospective study. Our population can be sub-
ject to socio-economic decision taking bias when deciding on the destination 
of the embryos.
Wider implications of the findings: There are considerable cultural dif-
ferences between countries within Europe. These differences are even big-
ger when you consider people from Asia or the Americas. It is important to 

are too small or too large. Size of the study group was small to find correlations 
of the biopsy results and proteome differences.
Wider implications of the findings: These results could provide an important 
basis for comparative proteomics of male infertility. The role in the pathogenesis 
of azoospermia and the origin of the different proteins is unclear. Differential 
proteomics integrated with functional analysis may help in searching potential 
biomarkers of non-obstructive azoospermia.
Study funding/competing interest(s): Funding by national/international 
organization(s), Supported by IGA of the Ministry of Health of the Czech  
Republic.
Trial registration number: No. NS 9661-4.

P-028 Sperm selection after T.E.S.E., a new approach

G. Vizziello1, A. Baldini1, E. Gliozheni2, M. Maremonti3, O. Gliozheni4, 
K. Kati2, V. Verriello1, D. Vizziello5

1Momofertilife, IVF Unit, Bisceglie, Italy
2University, Department of Gynecology and Obstetrics, Tirana, Albania
3Momofertilife, Department of Gynecology and Obstetrics University,  
Bisceglie, Italy
4University, Department of Gynecology and Obstetrics, Bisceglie, Albania
5University “Vita Salute” San Raffaele, IVF Unit, Bisceglie, Italy

Study question: May we reduce time occurring to prepare of a semen sample 
suitable for an Intracytoplasmic Sperm Injection (ICSI) cycle, using testicular 
extract from testicular biopsy as starting material?
Summary answer: By mean a new method involving the use, in the final step 
of the procedure, of a Cell Strainer device (Cell Strainer, 40 micron) is possible 
to reduce the time necessary to process a testicular sample (TESE or TESA) 
from surgical retrieval until use of final spermatozoa for ICSI.
What is known already: The primary goal of TESE or TESA sperm process-
ing is the recovery of a clean sample containing motile sperm. Laboratory 
techniques should be carried out with great caution to avoid jeopardizing the 
sperm fertilizing potential. TESE sperm processing may be incredibly labor 
intensive, and the searching process may miss the rare spermatozoa within a sea 
of seminiferous tubules and other cells. This sometimes involves the necessity 
to replace several times the injection pipette which is usually used to isolate and 
recover the spermatozoa.

Actually TESE is processed in the Laboratory mincing and shredding the 
whole tissue; the Cell suspension from the dish is transferred to a centrifuge 
tube. The supernatant is discharged and the pellet is resuspended.
Study design, size, duration: In this retrospective study, the effectiveness of 
the isolation method of sperm from TESE was evaluated. A Cell Strainer was 
applied in 124 azoospermic patients from February 2008 to June 2013: 48 
of them were affected from non-obstructive azoospermia (NOA) and 76 from 
obstructive azoospermia (OA).
Participants/materials, setting, methods: All patients were subjected to tes-
ticular biopsy under general anesthesia. A fragment of tissue of about 4 mm3 

was taken from each testis.
The fragment was then divided into two equal parts (A and B). Each part has 

undergone to a different type of treatment. At first samples were mechanically 
disrupted with two 25 gouge needles. Than sample A, after filtration and several 
washing cycles through Cell Strainer 40 micron (BD Falcon), was centrifuged. 
This allowed to separate the fragments of testicular tissue from the liquid part. 
Sample B was instead, as it is normally used to in the normal procedure, just 
centrifuged.

On one hand, the total time necessary to isolate the same number of motile 
spermatozoa from the same sample, treated with the two different modes A 
and B, was measured.

On the other hand, the reliability of the new filtration method to recover the 
spermatozoa from a qualitative and quantitative point of view, was compared 
with that of the traditional one.
Main results and the role of chance: Sample A appeared extremely clean and 
totally free of microfragments, almost simulating a PESA or MESA. In addi-
tion, by evaluating sample A on Makler chamber, a concentration of motile 
sperm of 30% higher than the sample treated in the traditional way, was found.

To obtain the same concentration of motile sperm in sample B, it was neces-
sary to incubate the sample at 37°C for about an hour. So way it was possible 
to allow the release of a greater number of motile sperm, otherwise trapped in 
the fragments.
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POSTER VIEWING

EARLY PREGNANCY

P-031 Lack of FcRn binding in vitro and no measurable levels  
of ex vivo placental transfer of certolizumab pegol

A. Nesbitt1, L. Kevorkian1, T. Baker1

1UCB Pharma, Slough, United Kingdom

Study question: Does certolizumab pegol (CZP), the only PEGylated Fab’ anti-
TNF without an Fc region, bind to FcRn in vitro and is it transported across a 
human placenta ex vivo? Can placental transfer of a PEGylated Fab’ be mea-
sured in mice with surrogate reagents?
Summary answer: The lack of an Fc region indicates that CZP does not bind 
to FcRn in vitro and no measurable levels of placental transport are seen in 
human placentas ex vivo. In mice only very low levels of placental transfer of a 
PEGylated Fab’ surrogate were seen.
What is known already: Antibodies are transported one way across the placenta 
mediated by binding to the neonatal Fc receptor (FcRn) as part of the transfer of 
immunity from mother to baby. Chronic inflammatory diseases have been suc-
cessfully treated with anti-TNFs such as CZP for years. Research suggests that pa-
tients with high disease activity during pregnancy have poor pregnancy outcomes, 
and consequently anti-TNFs are often used to treat patients during pregnancy.
Study design, size, duration: A surrogate PEGylated Fab’ and IgG, which bind 
to mouse TNF, were used to study placental transfer in mice. CZP, infliximab, 
adalimumab and etanercept (all anti-TNFs) were used in the FcRn binding and 
transcytosis studies. CZP was compared with a control Ig in the ex vivo placental 
transfer model.
Participants/materials, setting, methods: Surrogate PEGylated Fab’ and IgG 
in plasma of mice foetuses and mothers dosed with different forms were mea-
sured by ELISA. FcRn binding affinity was measured by Biacore and trans-
cytosis in FcRn-transfected cells. Transfer across placentas, taken from healthy 
women by elective caesarean, was measured using ex vivo perfusion.
Main results and the role of chance: The level of surrogate PEGylated 
Fab was more than 100-fold lower than IgG in the foetuses of pregnant mice 
dosed with the different forms of anti-TNF. Binding affinity of infliximab, 
adalimumab and etanercept (which all have an IgG

1
 Fc) to FcRn was 132 nM, 

225 nM and 1500 nM, respectively; there was no measurable affinity of 
CZP binding. The level of FcRn-mediated transcytosis across a cell layer 
was 249.6, 159.0 and 81.3 ng/mL for infliximab, adalimumab and etaner-
cept, respectively. The CZP transcytosis level (3.2 ng/mL) was less than a 
negative-control antibody (5.9 ng/mL), which cannot bind to FcRn. In the ex 
vivo perfusion study there was no measurable placental transport to the foetal 
circulation in 5 out of 6 placentas when transfer of Ig could be measured.
Limitations, reason for caution: A relatively low number of placentas were ana-
lysed in the ex vivo study and the other anti-TNFs were not studied in this model.
Wider implications of the findings: PEGylated Fab biologics, including CZP, 
are not actively transported across the placenta because they do not have an 
Fc region and hence do not bind FcRn. In contrast, antibodies with an IgG Fc 
region are transported actively by the FcRn molecule. This data corroborates 
the immunological dogma relating to FcRn binding of IgG and the functional 
consequence regarding placental transfer. These results have potential implica-
tions for the treatment of pregnant women with inflammatory diseases.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), UCB Pharma.
Trial registration number: Not applicable.

P-032 Immunotherapy of patients with repeated implantation failures 
in randomized controlled design and its impact on luteal progesterone 
synthesis

O. Sefrioui1, A. Madkour1, N. Louanjli1, L. Ahbbas1, S. Aboulmaouahib1, 
F. Nait Ouhmane1

1Private Practice, Anfa, Casablanca, Morocco

Study question: Effect of PBMC immunotherapy on clinical outcomes and lu-
teal progesterone synthesis of patients with repeated implantation failure (RIF).

understand these differences to be able to adapt to the sensibilities of these 
different patients.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Marques.
Trial registration number: N/A.

POSTER VIEWING

DEVELOPING COUNTRIES AND INFERTILITY

P-030 Infertility factors in couples with temporarily migrant male 
partner – an analytical review

S. Gupta1

1Jeevan Jyoti Hospital & Medical Research Centre Bobina Road, Obstetrics 
and Gyneacology, Gorakhpur, India

Study question: To assess the basic infertility factors in couples with tempo-
rary migrant male partner vs. couple staying together with view to study effect 
of migration on couple infertility.
Summary answer: Study showed 40% incidence of temporarily migrant husband 
in couples attending infertility clinic, emphasizing large scale human migration 
for various regions. Temporary migration status of male partner effects fertil-
ity adversely in male as well female partner by compromising multiple factors. 
Reproductive tract infection causing compromised tubal patency, endometritis in 
female partner was significantly higher in migrant partner (study) group. In male 
infertility factor oligoasthenospermia and pyospermia were significantly higher 
in couple with migrant male partner. Ovulation factor in control and study group 
were not significantly different. Psychosexual problem, marital disharmony was 
higher but not statistically different in study group.
What is known already: Steep rise of interstate and international migration in 
last two decades has posed multi dimensional challenges in reproductive health. 
Migration is usually associated with knowledge and accessibility barriers for 
health services.
Study design, size, duration: The 2000 couples attending infertility clinic 
were offered basic infertility investigation and divided into two groups-Study 
group (n-800) included couple with temporary migrant male partner and con-
trol group (n-1200) included couple staying together permanently. Various male 
and female factors were analyzed and compared by chi square and z test.
Participants/materials, setting, methods: Reports of all couples were sub-
jected to detailed history and physical examination. The investigation offered –  
husband semen analysis, serial ultrasound examination and hormonal estimation 
for ovulation, Sonosalpingography/Hysterosalpingography and or Hysterolapa-
roscopy for tubal evaluation. Record of evaluation and follow up treatment was 
made for a period of 12–18 months.
Main results and the role of chance: In the study male partner with migration 
status were found to have significantly higher incidence of moderate to severe oli-
goasthenospermia and semen infection (p < 0.01) as compared with couple stay-
ing together. Among female factors chronic pelvic inflammatory disease and tubal 
compromise was significantly higher in study group (p < 0.01). Ovulation and 
hormonal factor were not statistically different in two groups (p > 0.05). Higher in-
cidence of psychosexual problem and drop out from infertility treatment were also 
co-factors for infertility in study group. Break up of continuous follow up largely 
due to migration status cause difficulty in interpretation of results in few cases.
Limitations, reason for caution: Individual variation in profile may affect the 
result to some extent.
Wider implications of the findings: Human migration for various reasons is 
on the steep rise. It is causing new and unrecognized reproductive health chal-
lenges. Infertility is one of the important reproductive health issues in migrant 
population. These couples require tailored approach in infertility management. 
Sensitivity and awareness of these issues and preventive and promotive inter-
vention is an urgent need of health delivery system.
Study funding/competing interest(s): Funding by hospital/clinic(s), Jeevan 
Jyoti Hospital & Medical Research Centre, Bobina Road, Gorakhpur 273001, 
Uttar Pradesh, India.
Trial registration number: Not required as it is clinical study for basic evaluation.
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(6/156) versus 3–7%; factor II mutation: 2.6% (4/155) versus 0.7–4%; MTHFR 
C677T mutation: 9.3% (14/150) versus 10–15%; homocystein: 0.6% (1/155) 
versus 5%; lupus anticoagulant: 1.9% (3/158) versus 1–8%; anticardiolipin anti-
body: 4.9% (8/162) versus 5%; anti-β2 glycoprotein: 2.5% (4/160) versus 3.4%; 
indirect MAR: 3.8% (6/158) versus 12–15%; antinuclear factor: 15.6% (25/159) 
versus 13.3%; thyroid stimulating hormone: 15.6% (25/160) versus 4.3%. In 9.6% 
(15/157) a diagnostic hysteroscopy revealed abnormalities.
Limitations, reason for caution: Since our study is retrospective  
cross-sectional and carried out at a tertiary centre, our results must be interpreted 
with caution. Approximately 16% of patients showed some missing variables.
Wider implications of the findings: It is clearly useful to karyotype these 
women and their partners, as well as to check for thyroid dysfunction, but 
thrombophilia and autoimmune screening seems less useful. Furthermore, RPL 
patients will often show normal results on these investigations, confirming the 
likelihood of an unknown, perhaps endometrial, factor. A better understanding 
of implantation and its pathologies could lead to more targeted investigations 
and treatments, which would improve overall clinical care.
Study funding/competing interest(s): Funding by hospital/clinic(s), Ghent 
University Hospital.
Trial registration number: Not applicable.

P-034 The use of Intralipid in IVF cycles in poor responders  
with repeated implantation failure who were positive for  
Natural Killer (NK) cells

V. Kaul1, N. Lolatgis1, T. Osianlis1, K. Sorby1, B. Vollenhoven1

1Monash IVF, RBU, Melbourne, Australia

Study question: Is the use of intralipid as an intervention/treatment in repeated 
implantation failure safe and efficacious.
Summary answer: Intralipid appears to be a safe and effective option for 
women with NK cells and multiple implantation failure.
What is known already: There is preliminary evidence that intralipid may be 
an effective treatment for repeated implantation failure in IVF. Intralipid is rela-
tively inexpensive and easily administered over 30–60 min. However, there are 
few reports on safety and efficacy.

Currently randomized controlled trials to investigate the effectiveness are 
underway. We decided to evaluate retrospective data in women where it had 
been used for the last 3 years in order to analyze its safety and efficacy.
Study design, size, duration: A retrospective study of analysis of an interven-
tion (intralipid) by comparing the before and after cycles, success and safety. 
Data collected over last 3 years and 76 women with repeated implantation fail-
ure who received intralipid were identified.
Participants/materials, setting, methods: 76 women who had prior repeated 
implantation failure (at least 5 embryo transfers) and were investigated and 
found positive for NK Cells and who had been consented and treated with a 
20% intralipid infusion given over 1 h, the characteristics of the cycle were 
compared to the cycle previous to intervention for change in pregnancy rate. 
The intralipid infusion was monitored by physician and an intravenous infusion 
registered nurse.
Main results and the role of chance: The average age (Mean) was 39 years (SD 
4.19), the Mean number of attempted IVF cycles was 9. The overall success rate, 
defined as having a pregnancy, was 27.6% for those given intralipid, and 6.6% 
in the cycles without intralipid (p, 0.0009). There were no untoward side effects.
Limitations, reason for caution: A retrospective analysis. the need of having a 
randomized control trial which proves an effective outcome of the use of intra-
lipid in women with repeated implantation failure.
Wider implications of the findings: The identification of an intervention in 
women with repeated failure would help improve the clinical pregnancy rate.
Study funding/competing interest(s): Funding by hospital/clinic(s), Monash IVF.
Trial registration number: Nil.

P-035 Clinical significance of biochemical pregnancy and  
its predictive value in the subsequent cycles in assisted reproduction

R. Yang1, R. Li1, P. Liu1, J. Qiao1

1Peking University Third Hospital, Reproductive Medical Center, Beijing, 
China

Study question: It is not well established what are the possible reasons associ-
ated with biochemical pregnancy and its predictive value for subsequent cycles.

Summary answer: Improvement of implantation and clinical pregnancy rate of 
treated patient with PBMC showing an increase on luteal progesterone synthesis.
What is known already: Repeated implantation failure can be defined as in-
ability to implant following at least two embryo transfers especially because 
of inadequate immune/hormonal uterine environment which influences cross-
talk between embryo and maternal interface. Th1/Th2 balance held by immune 
system in part, with progesterone intervention, is reassuring key for embryo 
implantation and maintenance of pregnancy knowing that active inflammatory 
response called Th1 occurs during embryo implantation while humoral response 
called Th2 is involved in uterine receptivity to maintain pregnancy.
Study design, size, duration
Hypothesis: Our hypothesis is based on supposing that patients with at least 2 
RIF have immune deficit necessary for implantation can be treated by PBMC 
immunotherapy to stimulate immune maternal system and increase progester-
one synthesis in luteal cells through interactive response.
Study design: The study has a randomized controlled design over 1 year includ-
ing 98 patients with at least two RIF (49 for Control and 49 for PBMC-test).
Participants/materials, setting, methods: PBMCs were isolated from patients 
included in PBMC-test on the day of ovulation induction, maintained 3 days 
in culture and then combined with PBMCs freshly isolated from patients the 
day of oocyte pick-up in order to be administered to the intrauterine cavity of 
patients 2 days before the embryo transfer.
Main results and the role of chance:
Results: Embryo implantation and clinical pregnancy were significantly in-
creased in PBMC-test versus Control (34%, 57% vs. 14%, 29%). In the other 
hand, this strategy shows an increase of 63% of luteal progesterone synthesis 
analysed at day 14 after embryo transfer (p = 0.0004).
Limitations, reason for caution: There was no limitation factor.
Wider implications of the findings:
Conclusion: These findings suggest that embryo implantation is controlled by 
maternal immune cells in utero and that intrauterine administration of autologous 
PBMC may be an effective therapy to improve the clinical outcomes of patients 
with RIF with a positive effect on luteal progesterone synthesis during implantation.
Study funding/competing interest(s): Funding by hospital/clinic(s), ANFA 
Fertility Center.
Trial registration number: AFC05/2013.

P-033 How indicative are the standard investigations in recurrent 
pregnancy loss?

L. Dhaenens1, C. De Roo1, H. Debunne1, K. Tilleman1, F. Vandekerckhove1, 
J. Gerris1, P. De Sutter1

1University Hospital Ghent, Reproductive Medicine, Gent, Belgium

Study question: In women suffering from recurrent pregnancy loss (RPL), how 
indicative is the standard practice screening for chromosomal abnormalities, 
thrombophilia, auto-immunity, or endocrinological and anatomical anomalies?
Summary answer: Structural chromosomal abnormalities as well as (sub)clin-
ical hypothyroidism are more prevalent in women suffering from RPL, whereas 
the prevalence of thrombophilia as well as auto-immunity is not increased in 
these women.
What is known already: Screening women suffering from RPL for chromo-
somal abnormalities, thrombophilia, auto-immunity, endocrinological and ana-
tomical anomalies is standard practice. However, that might just be one side of 
the story. Compelling evidence suggests that decidualized endometrial stromal 
cells act as biosensors of embryo quality, adding a new dimension to the com-
plex pathology of RPL. In some RPL patients impaired decidualization might 
predispose to late implantation and negate embryo quality, thus failing to timely 
recognize an unviable pregnancy.
Study design, size, duration: A retrospective cross-sectional analysis was per-
formed on patient files of patients who presented themselves within a 36-month 
period (2011–2013) at the Department of Reproductive Health at UZ Ghent.
Participants/materials, setting, methods: One hundred ninety women aged 
20 to 40 who upon presentation at the hospital had already suffered 3 or more 
miscarriages were included in the study. We extracted data on obstetrical his-
tory, characteristics and test results from their patient files.
Main results and the role of chance: The frequency of abnormal investigations as 
compared to the general population was as follows: chromosomal abnormality in 
one of the partners 4.6% (7/153) versus 0.4%; factor VIII:C 11.1% (17/153) versus 
11%; protein S: 0.6% (1/158) versus 0.03–0.13%; factor V Leiden mutation: 3.8% 
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Main results and the role of chance: Sera of ATAB-positive RM patients 
significantly inhibit hCG secretion of JEG-3 cells for 12 h compared to 
sera of healthy controls [7.19 ± 2.91 mIU/mL vs. 13.9 ± 0.14 mIU/mL, 
controls; p = 0.019]. Sera of ATAB-negative RM patients do not affect hCG 
secretion of JEC-3 cells. Incubation times over 24 h have no effect on hCG 
production.

Sera of ATAB-positive RM patients significantly decrease progester-
one secretion for 12 and 24 h compared to the sera of healthy controls 
[12 h: 0.72 ± 0.13 ng/mL vs. 1.68 ± 0.11 ng/mL, controls (p = 0.046); 24 h: 
2.39 ± 0.16 ng/mL vs. 2.81 ± 0.23 ng/mL, controls (p = 0.027)]. Sera of ATAB-
negative RM patient show no significant effect.
Limitations, reason for caution: The cell line JEG-3 is a model for trophoblast 
cells at various stages of differentiation. This in vitro cell system might differ 
from the in vivo situation.
Wider implications of the findings: HCG and progesterone both play funda-
mental roles in supporting human pregnancy. Inhibition of either or both hor-
mones might point to a mechanism how ATAB interfere with early pregnancies.
References
[1] Rogenhofer N, Ochsenkuhn R, von Schonfeldt V, Assef RB and Thaler CJ. An-

titrophoblast antibodies are associated with recurrent miscarriages. Fertil Steril. 
2012;97(2):361–6.

Study funding/competing interest(s): Funding by University(ies), Klinik 
und Poliklinik für Frauenheilkunde und Geburtshilfe, Klinikum der Ludwig- 
Maximilians-Universität, Campus Großhadern, Munich, Germany.
Trial registration number: Not required.

P-038 Downregulation of ten-eleven translocation 1–3 and 5-hmC in  
the human villi of normal pregnancy at 6, 7 and 8 weeks

S.L. Chen1, A.H. Wu1, Y.D. Liu1, X. Chen1, W. Li2, Y.X. He1, F.H. Duan1, 
J. Niu1, P. Li1

1Nanfang Hospital of Southern Medical University, Gynecology  
and Obstetrics, Guangzhou Guangdong, China
2Second Affiliated Hospital of Guangzhou Medical University, Gynecology 
and Obstetrics, Guangzhou Guangdong, China

Study question: Are there any differences in the expression of the ten-eleven 
translocation (TET) family and 5-hydroxymethylcytosine (5-hmC) in human 
villus of normal embryo at 6, 7 and 8 gestational weeks (GW)?
Summary answer: TET1, TET2, and TET3 expression and DNA global de-
methylation levels (5-hmC) were significantly down-regulated in villi with the 
increase of gestational weeks (6 GW, 7 GW, and 8 GW).
What is known already: Studies in embryonic stem cells (ESC) investi-
gated whether the TET proteins were involved in active DNA demethylation 
during early development. Our previous studies suggested that an abnormal 
methylation pattern of imprinted genes might affect the stability of normal 
pregnancy.
Study design, size, duration: Villus samples were collected from women un-
dergoing selective pregnancy termination during the first trimester from Sep-
tember 2012 to May 2013, which were divided into three groups according to 
gestational age (6 GW, 7 GW, and 8 GW) (n1 = 10, n2 = 10, n3 = 10).
Participants/materials, setting, methods: TET mRNA was analysed by means 
of quantitative real-time polymerase chain reaction, and TET protein was ex-
amined in the same samples by western blot. Immunohistochemistry analysis 
highlighted the localisation of TET protein. The absolute amount of 5-hmC 
were detected by using the MethylFlash™ Hydroxymethylated DNA Quanti-
fication Kit.
Main results and the role of chance: There was a decrease in the expression 
of TET1, TET2, and TET3 mRNA with increasing gestational age (6 GW, 
7 GW, and 8 GW). The TET1, TET2, and TET3 mRNA were expressed at 
a relatively higher level in the villus at 6 GW (TET1 (6 GW: 0.73 ± 0.19, 
8 GW: 0.31 ± 0.05 P = 0.017), TET2 (6 GW: 0.65 ± 0.10, 8 GW: 0.35 ± 0.09 
P = 0.027), TET3 (6 GW: 0.76 ± 0.17, 8 GW: 0.25 ± 0.05 P = 0.002)). The 
TET1, TET2 and TET3 protein expressions were also the greatest in the 6W 
group compared with the others. Furthermore, immunohistochemistry analy-
sis indicated that TET1–3 protein was present in the cytoplasm of the tro-
phoblast. The 5-hmC in the total DNA of the 6 GW groups (0.13 ± 0.01) was 
higher than that in 7 GW (0.07 ± 0.004, P = 0.001) and 8 GW (0.06 ± 0.004, 
P = 0.000) groups.
Limitations, reason for caution: We proved that TET1, TET2 and TET3 pro-
teins existed in the villi at 6, 7 and 8 GW, however, it is hard to get other stages 

Summary answer: A previous biochemical pregnancy does not affect the 
chance of getting pregnant, but it worsens the probability of having an initial 
ongoing pregnancy in the next cycles.
What is known already: Biochemical pregnancy occur when beta hCG levels 
are rising post embryo transfer, but later decrease and no gestational sac is 
detected.
Study design, size, duration: Retrospective cohort study performed at the re-
productive medical center of a tertiary hospital. It contained 11751 assisted 
reproductive cycles, and the duration of study lasted more than 4 years.
Participants/materials, setting, methods: We divided them into four groups: 
group 1, lack of pregnancy (n = 6651); group 2, biochemical pregnancy 
(n = 520); group 3, miscarriage (n = 427) and group 4, ongoing pregnancy 
(n = 4153). The characteristics of all groups were compared, and the reproduc-
tive outcome of the next three cycles of the first three groups was analyzed.
Main results and the role of chance: 520 patients were ended as biochemi-
cal pregnancy (4.43%). The primary infertility proportion, BMI, numbers of 
occyte retrieval and average ET numbers were similar between groups. Group 
2 had highest basal androstenedione level than other groups. Group 2 and 
3 had higher LH levels. Group 3 patients were elder than other groups and 
had highest basal FSH level. Group 4 patients had thickest endometrium on 
hCG administration day. In subsequent cycles, the biochemical pregnancy rate 
(4.73%), clinical pregnancy rate (37.28%) and miscarriage rate (8.21%) were 
similar compared with the first attempt. However group 2 still had the highest 
biochemical pregnancy rate (%) (7.97 vs. 4.00 and 5.28), and group 2 and 3 had 
higher miscarriage rate (%) than group 1 (11.90, 14.75 vs. 7.43).
Limitations, reason for caution: Retrospective study.
Wider implications of the findings: In terms of clinical characteristics, biochem-
ical pregnancy resembles miscarriage. If biochemical pregnancy recurs, patients 
should be given a complete screening as in the case of recurrent spontaneously 
abortion or recurrent implantation failure.
Study funding/competing interest(s): Funding by hospital/clinic(s), Peking 
University Third Hospital.
Trial registration number: None.

P-036 Sera of patients with recurrent miscarriages containing  
anti-trophoblast antibodies (ATAB) reduce secretion of hCG and 
progesterone in trophoblast cells in vitro

V. von Schönfeldt1, N. Rogenhofer1, K. Ruf1, C.J. Thaler1, U. Jeschke2

1Hormon & Kinderwunschzentrum, Klinik und Poliklinik für Frauenheilkunde 
und Geburtshilfe Klinikum der Ludwig-Maximilians-Universität Campus 
Großhadern, München, Germany

2Klinik und Poliklinik für Frauenheilkunde und Geburtshilfe, Klinikum der 
Ludwig-Maximilians-Universität Campus Innenstadt, München, Germany

Study question: To investigate potential mechanisms how ATAB may inter-
fere with early gestation, we studied the effects of ATAB-positive and -negative 
sera of patients diagnosed with recurrent miscarriages (RM) on the secretion 
of human chorionic gonadotropin (hCG) and progesterone by choriocarcinoma 
cells JEG-3 in vitro.
Summary answer: ATAB positive sera of women suffering from RM signifi-
cantly inhibit hCG and progesterone secretion by JEG-3 cells in vitro.
What is known already: Reproductive failure including RM has been sug-
gested to correlate with antibodies that crossreact with HLA-negative syncy-
tiotrophoblasts. We found that 17% of women with 2 or more miscarriages 
and 34% of women with 3 or more miscarriages express anti-trophoblast 
antibodies (ATAB) [1]. Cells of the choriocarcinoma cell line JEG-3 retain 
many characteristics of normal trophoblasts. Furthermore, they express hCG 
and progesterone. The mechanism, how ATAB interfere with early gestation 
is not known.
Study design, size, duration: In vitro study to investigate effects of patient sera 
with and without ATAB on hCG and progesterone secretion of JEG-3 cells. A 
total of 3 independent experiments were set up with duplicate wells for each 
serum additive (ATAB-positive, ATAB-negative and control) and time point (12 
and 24 h).
Participants/materials, setting, methods: JEG-3 cells were plated in 24-well-
plates and cultured with RPMI1640 + Glutamax medium for 24 h at 37°C and 
5% (v/v) CO

2
. Cell numbers were established. Culture media were refreshed 

and supplemented with 10% (v/v) serum additives. Supernatants were analysed 
for hCG and progesterone production after 12 h and after 24 h.
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Study funding/competing interest(s): Funding by hospital/clinic(s), fund-
ing by national/international organization(s), National Natural Science 
Foundation of China (81170574), National Natural Science Foundation of 
China (31371517), and Foundation of Nanfang Hospital, Southern Medical 
University.
Trial registration number: We do not have a trial registration number.

P-040 Expression of vascular endothelial growth factor a and its 
receptor in gdm-affected placental tissues

Q. Meng1, L. Shao2, X.C. Luo3, W. Xu3

1First Affiliated Hospital of Nanjing Medical University, Lianyungang  
Maternity and Child Health Care Hospital, Department of Obstetrics,  
Lianyungang Jiangsu, China
2The State Key Laboratory of Reproductive Medicine Center of Clinical  
Reproductive Medicine, First Affiliated Hospital of Nanjing Medical  
University, Nanjing Jiangsu, China
3Lianyungang Maternity and Child Health Care Hospital, Department of 
Obstetrics, Lianyungang Jiangsu, China

Study question: Is there a link between the expression of vascular endothe-
lial growth factor A (VEGFA) and receptor-2 (VEGFR

2
) in gestational diabetes 

mellitus (GDM) and placental tissue and their functional effects on the villi 
microvascular?
Summary answer: The results confirm that the expression of VEGFA and 
VEGFR

2 
in GDM is associated with placental tissue and their functional effects 

on the villi microvascular.
What is known already: VEGFA is a major angiogenic factor and a prime 
regulator of the vascular endothelial cells proliferation, vasculogenesis and vas-
cular permeability.
Study design, size, duration: Collection of placentas from GDM and normo-
tensive term deliveries (n = 20 per group) was approved by Lianyungang Mater-
nity and Child Health Care Hospital, and followed the recommended guidelines 
for using human subjects. All the normal and GDM placentas were obtained 
immediately after cesarean section delivery. The diagnostic criteria for normo-
tensive and GDM pregnancies were based on American College of Obstetri-
cians and Gynecologists guidelines.
Participants/materials, setting, methods: The real-time PCR analysis of 
VGFA and VEGFR

2
, immunohistochemistry and western blots were completed. 

The effects of VEGF ligands on microvascular of terminal villi in placentas 
were determined on the transmission electron microscopy (TEM).
Main results and the role of chance: Expression of VEGFA and VEGFR

2
 

genes on mRNA and protein level were significantly decreased in the GDM 
group. Immunohistochemical analysis showed reduced expression of VEGFA 
and VEGFR

2
 protein. The degenerative alterations of the terminal villi vascular 

appeared in the GDM-affected placenta.
Limitations, reason for caution: The current study was limited by sample size.
Wider implications of the findings: The placental mRNA expression and pro-
tein production of VEGFA and VEGFR

2
 is reduced in GDM. There is evidence 

of a biologically plausible mechanism by which VEGF family may contribute 
to the etiology of this important pregnancy disorder of GDM.
Study funding/competing interest(s): Funding by University(ies), 1. The 
State Key Laboratory of Reproductive Medicine, Center of Clinical Reproduc-
tive Medicine, First Affiliated Hospital of Nanjing Medical University, China.  
2. Lianyungang Maternity and Child Health Care Hospital, China.
Trial registration number: None.

P-041 Performance of nine home urinary hCG (human chorionic 
gonadotropin) pregnancy tests

D. Broomhead1, S. Johnson1

1SPD Development Company Ltd, Scientific Medical and Clinical Affairs, 
Bedford, United Kingdom

Study question: Do currently available at home pregnancy tests (HPTs) meet 
their claimed sensitivity for hCG in early pregnancy testing?
Summary answer: Performance claims ranged from plausible (consistent with 
hCG rise), to unrealistic. Products from manufacturers that also made USA 
marketed tests (cleared by Food and Drug Administration (FDA)), made realis-
tic claims and laboratory testing found claims were likely to be valid. Whereas, 

of specimen and difficult to evaluate a more comprehensive trends at different 
developmental stages.
Wider implications of the findings: TET1, TET2, and TET3 serve as DNA 
demethylation regulatory enzymes at the fetal-maternal interface during early 
embryo development, which alterations in the villi suggested that the function 
of TET may be weaken with increasing gestational age. These proteins may also 
act as critical factors for embryo epigenetic reprogramming by the generation 
of 5-hmC.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fund-
ing by national/international organization(s), National Natural Science 
Foundation of China (81170574), National Natural Science Foundation of 
China (31371517), and Foundation of Nanfang Hospital, Southern Medical 
University.
Trial registration number: We do not have a trial registration number.

P-039 Insufficient maintenance ten-eleven translocation 1–3 is 
associated with early pregnancy loss

A.H. Wu1, Y.D. Liu1, X. Chen1, W. Li2, Y.X. He1, F.H. Duan1, J. Niu1, P. Li1, 
S.L. Chen1

1Nanfang Hospital of Southern Medical University, Gynecology  
and Obstetrics, Guangzhou Guangdong, China
2Second Affiliated Hospital of Guangzhou Medical University, Gynecology 
and Obstetrics, Guangzhou Guangdong, China

Study question: Whether the ten-eleven translocation (TET) proteins are in-
volved in active DNA demethylation during early development in human villus 
and lead to early pregnancy loss (EPL) with any change of 5-methylcytosine 
(5-mC) or 5-hydroxymethylcytosine (5-hmC)?
Summary answer: Our results indicate that a reduction of TET1, TET2, and 
TET3 in the villi may be associated with human EPL.
What is known already: Our previous studies suggested that an abnormal 
methylation pattern of imprinted genes might affect the stability of normal 
pregnancy and that abnormal methylation might also be another consequence 
of the defect leading to spontaneous abortion. Others studies discovered that 
DNMT1 expression and global DNA methylation levels were significantly 
down-regulated in the villi of EPL.
Study design, size, duration: Villus samples were collected from September 
2012 to May 2013, divided into two groups: EPL group (n = 30) and the control 
group (n = 31). The duration of pregnancy ranged from 6 to 8 weeks during the 
first trimester.
Participants/materials, setting, methods: TET mRNA was analysed by quan-
titative real-time polymerase chain reaction, and TET protein was examined 
in the same samples by western blot and immunohistochemistry analysis. The 
MethylFlash™ Methylated and Hydroxymethylated DNA Quantification Kit 
was used to detect the absolute amount of methylated DNA (5-mC) and hy-
droxymethylated DNA (5-hmC).
Main results and the role of chance: ANOVA revealed there were some over-
all significant differences in TET mRNA expression among the EPL groups and 
control groups (TET1 (control: 0.46 ± 0.07, EPL: 0.18 ± 0.03, P = 0.001), TET2 
(control: 0.42 ± 0.06, EPL: 0.11 ± 0.01, P = 0.000), TET3 (control: 0.44 ± 0.07, 
EPL: 0.24 ± 0.04, P = 0.040)). We examined the TET1, TET2, TET3 protein 
level in the same samples and discovered there were nearly statistically sig-
nificant differences between groups (TET1 P = 0.000, TET2 P = 0.000, TET3 
P = 0.000). Immunohistochemistry analysis indicated that TET1, TET2 and 
TET3 protein was present in the cytoplasm of the trophoblast. There was no 
statistical difference between EPL group and control group in the expression of 
5-hmC (control: 0.09 ± 0.01, EPL: 0.08 ± 0.01, P = 0.243); however, the expres-
sion of 5-mC of the control groups was slightly lower than that of EPL group 
(control: 1.33 ± 0.07, EPL: 1.53 ± 0.09, P = 0.041).
Limitations, reason for caution: We proved that TET1, TET2 and TET3 pro-
teins existed in the villi during early pregnancy. However, the importance of this 
expression is unknown. Further studies are required to evaluate changes in the 
expression of these hydroxylases.
Wider implications of the findings: Our findings suggested that the insuf-
ficiency of persistent demethyltransferases of embryo was associated with 
abnormal embryonic development in human early pregnancy. These proteins 
may also act as critical factors for embryo epigenetic reprogramming by ini-
tiating the global conversion of 5 mC to 5 hmC and possibly other oxidation 
forms.
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2Nagoya City University, Occupational and Environmental Health,  
Kawasumi 1 Mizuho-ku Nagoya Aichi 4678601, Japan
3Nagoya City University, Biochemistry II, Kawasumi 1 Mizuho-ku Nagoya 
Aichi 4678601, Japan

Study question: Is the 46C/T SNP of coagulation factor XII (FXII) or low 
activity of FXII a risk factor for recurrent pregnancy loss (RPL)?
Summary answer: The C/T genotype, but not low FXII activity was con-
firmed to be a risk factor for PRL. However, neither the C/T genotype nor 
low FXII activity had any predictive effect on the for subsequent pregnancy 
outcome.
What is known already: We previously found that low FXII activity, but not an 
associated common genetic polymorphism, 46C/T, was linked to PRL, although 
sample size was small, and these results could be attributable to the inclusion 
of patients with lupus anticoagulant (LA) in the previous study. There is no 
reported study until date indicating the influence of the FXII SNP on further 
pregnancy outcome.
Study design, size, duration: Cross-sectional study and cohort study. The 
study group consisted of 279 Japanese women with two or more unexplained 
RPL and 100 fertile women. All patients were seen at the Nagoya City Univer-
sity Hospital between September 2008 and July 2012.
Participants/materials, setting, methods: The frequency of the C/T genotype 
and the FXII activity were compared between the 279 patients with PRL and 
100 control women. Subsequent miscarriage rates were compared among the 
C/T genotype and according to the FXII activity. The association between LA 
and FXII activity was also examined.
Main results and the role of chance: The FXII activity in patients with LA was 
significantly lower than in patients without LA (60.7 ± 17.9% vs. 83.4 ± 29.3%; 
p = 0.005). The CT, but not the TT, genotype was confirmed to be a risk fac-
tor for PRL after excluding patients with LA in the cross-sectional study (OR, 
2.96; 95% CI, 1.44–6.07; p = 0.003). The plasma FXII activity in the patients 
was similar to that in the controls. Neither low FXII activity nor the CT geno-
type predicted the subsequent pregnancy outcome in the cohort study. On the 
other hand, and intermediate FXII activity level of 88–113% was predictive of 
subsequent miscarriage.
Limitations, reason for caution: The mean age of the fertile controls was 
higher than that of the patients. Thus, multivariate logistic regression analysis 
was performed in the cross-sectional study.
Wider implications of the findings: The CT genotype of the FXII gene was 
found to be a risk factor for PRL. However, the presence of CT did not have any 
predictive effect on the subsequent pregnancy outcome. Low FXII activity asso-
ciated with LA appeared to have predictive value for the subsequent pregnancy 
outcome in the previous study.
Study funding/competing interest(s): Funding by national/international 
organization(s), the Ministry of Health, Labour and Welfare of Japan, the Min-
istry of Education, Culture, Sports, Science and Technology of Japan.
Trial registration number: None.

P-043 Determination of clinically significant tests for  
anti-phospholipid antibodies and cutoff levels for obstetric 
antiphospholipid syndrome

T. Kitaori1, M. Sugiura-Ogasawara1, K. Oku2, W. Papisch3, Y. Ozaki1, 
T. Atsumi2

1Nagoya City University Graduate School of Medical Sciences, Obstetrics  
and Gynecology, Aichi, Japan
2Hokkaido University Graduate School of Medicine, Department of  
Medicine II, Hokkaido, Japan
3Thermo Fisher Scientific, ImmunoDiagnostics, Freiburg, Germany

Study question: Which tests for anti-phospholipid antibodies are clinically sig-
nificant for patients with recurrent miscarriages?
Summary answer: LA-aPTT StaClot and aPS/PT IgG were clinically signifi-
cant that treatment could improve live birth rate in positive cases. There was 
no difference of live birth rate between with and without treatment in positive 
patients with CL IgG and IgM.
What is known already: The antiphospholipid syndrome (APS) is the 
most important treatable etiology of recurrent miscarriages. There are many 
methods to tests anti-phospholipid antibodies (aPL), but only a few tests 
proved the evaluation of the clinical performance for recurrent pregnancy 
loss.

many tests marketed only in Europe, made improper claims that testing found 
to be invalid.
What is known already: HPTs exploit the exponential rise in urinary hCG 
during early pregnancy. It is important that manufacturers are clear regard-
ing the performance of tests when used in early pregnancy. Commonly, 
manufacturers state a test’s sensitivity and whether a test can be used early 
(before the period is due). FDA guidance states that tests which are intended 
for use before the period is due must be validated with clinical data, there 
is no compulsory European definition. Some products make claims such as 
“8 days early,” or “can detect 10 mIU/ml”, which appear inconsistent with 
both assay performance and hCG rise, and therefore provide misleading 
information.
Study design, size, duration: Nine HPTs available in Germany (Clearblue 
Digital Pregnancy test with Conception Indicator (CBD), Clearblue Plus Preg-
nancy Test (CBP), Cyclotest (C), Cyclotest supersensitive (CSS), MedVec In-
ternational (MI), Presence (P), Prima Sicher (PS), Testamed diagnostics Digital 
(TDD), Testamed diagnostics Sensitive (TDS)), were tested using 5 hCG stan-
dards (representative of not pregnant and early pregnancy (0, 5, 10, 25 and 
50 mIU/ml)), which were tested in triplicate. Testing was conducted in a ran-
domised, blinded fashion. The tests were read by 3 technicians and the majority 
decision for each test recorded.
Participants/materials, setting, methods: Results were expressed as the 
number of “Pregnant” results over number of tests returning a result. hCG 
standards (in pooled hCG negative urine) were prepared from an initial stock 
solution calibrated to the WHO (World Health Organisation) 4th Interna-
tional standard. The standards were all measured by AutoDELFIA (Perkin 
Elmer) to ensure they were within ±5% of target value. All test results were  
photographed.
Main results and the role of chance: Important differences in the laboratory 
performance of urinary hCG tests was found. Four tests (CBD, CBV, PS, T) 
were all able to detect 25 mIU/ml, consistent with their respective manufactur-
ers claimed sensitivity of 25 mIU/ml and test up to 4 days before the period 
is due. TDD had an extremely high error rate of 40% and was also unable to 
reliably detect 25 mIU/ml hCG. Although test C has a claimed sensitivity of 
25 mIU/ml, it gave negative results for all standards tested. MI and CSS made 
claims of 10 mIU/ml sensitivity and test up to 8 days early but neither of these 
tests had performance consistent with these claims. Of the C and CSS HPTs 
only 1/6 tests was able to detect 50 mIU/ml and these results suggest false 
negative results may be obtained when testing early or on days around expected 
period.
Limitations, reason for caution: The number of tests run on each standard was 
low so could introduce bias. All products tested were within expiry date, but as 
only one batch was tested per product, batch and product stability effects are 
not considered. Although technicians were blinded to the standard being tested, 
product blinding was not possible, so could introduce bias. However, all results 
were photographed to permit external assessment if required.
Wider implications of the findings: In the USA FDA regulations have en-
sured only home pregnancy tests which meet their performance claims can 
be sold. The only tests in this study that are sold in the USA are the CBD 
and CBP HPTs and they met their specifications in this study. In Europe, 
products appear to be being sold with unrealistic claims, and there is no 
standard by which performance can be assessed. Having claims inconsistent 
with performance could have serious consequences if using these tests to 
confirm/rule out pregnancy before introducing lifestyle changes for preg-
nancy. Therefore, a European standard for home pregnancy test performance 
evaluation should be set in order for women to be certain of the performance 
of the product.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), SPD Development Company Ltd., Priory Business Park, Stan-
nard Way, Bedford, Bedfordshire, MK44 3UP, United Kingdom.
Trial registration number: N/A.

P-042 Genotyping analysis for the 46C/T polymorphism of coagulation 
factor XII and the involvement of factor XII activity in patients with 
recurrent pregnancy loss

E. Hashimoto1, T. Ebara2, C. Yamada-Namikawa3, T. Kitaori1, N. Suzumori1, 
K. Katano1, Y. Ozaki1, M. Sugiura-Ogasawara1

1Nagoya City University, Obstetrics and Gynecology, Kawasumi 1  
Mizuho-ku Nagoya Aichi 4678601, Japan
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(1.41%) ectopic pregnancies. Frozen cycles produced 71 clinical pregnancies 
with 5 (7.04%) ectopic pregnancies.

Of the 349 clinical pregnancies were the ET was performed within 10 mm 
from the uterine fundus there were 8 ectopic pregnancies (2.29%) and only 
7 (1.63%) ectopic pregnancies of 429 clinical pregnancies in the 15–20 mm 
population. All procedures were documented as easy to perform, and been un-
dertaken by the same practitioners. Tenaculums were not used. These results 
showed that our rate of ectopic pregnancies had not changed with embryo 
transfer performed lower in the uterine cavity, but clinical pregnancy rate had 
significantly increased.
Limitations, reason for caution: Despite this analysis including 2118 cycles, 
we were unable to power the data to detect a difference between the low level of 
ectopic pregnancy in both the 10 mm and 15–20 mm ET populations.
Wider implications of the findings: Increasing the ET distance from the 
fundus resulted in no change of ectopic pregnancy rates. This would disagree 
with previous studies that report higher risks of ectopic pregnancy with ET 
performed ≤10 mm from the uterine fundus. We believe a meticulous mock 
ET gives greater reliability to uterine depth and problems that could be en-
countered thus reducing uterine contractions resulting in a possible lower 
ET transfer failure or ectopic pregnancy rate and significantly increasing 
pregnancy rates.
Study funding/competing interest(s): Funding by hospital/clinic(s), The Hull 
IVF Unit. No Competing interests.
Trial registration number: Not required.

P-045 ICSI did not reduce spontaneous abortion of women with 
recurrent miscarriage

Y.Y. Kim1, K.H. Lee1, I.H. Park1, H.G. Sun1, S.G. Kim1, J.H. Lee1, S.A. Kim1, 
S.J. Kwak1

1Mama, Papa & Baby Obstetrics Gynecology Clinic, Infertility Lab.,  
Ulsan City, South Korea

Study question: Can ICSI be helpful in resolving paternal chromosomal ab-
normality in women with recurrent miscarriage and yielding a better clinical 
outcome?
Summary answer: In women with recurrent miscarriage with normal sperm, 
administration of ICSI for reducing paternal chromosomal abnormality did not 
have positive effect in the pregnancy and abortion rate.
What is known already: RM (recurrent miscarriage) is characterized by a het-
erogeneous population, and in more than 50% of the couples with RM, the 
cause of miscarriage remains unexplained. One of the RM risk factor is embry-
onal chromosomal abnormality. Due to the fact that ICSI can select sperm that 
shows a normal morphology, we supposed that it might possibly reduce paternal 
chromosomal abnormality. In our study, we aimed to determine whether ICSI 
can help women with recurrent miscarriage.
Study design, size, duration: All fresh, non-donor in vitro fertilization (IVF) 
cycles performed from January 2010 through December 2013 (n = 223) were 
included in this study. A total of 141 patients underwent conventional IVF while 
82 patients underwent IVF with ICSI.
Participants/materials, setting, methods: All patients had two or more spon-
taneous abortions, male factors were considered normal based on WHO stan-
dards. Outcome measures included method of fertilization, pregnancy rate, 
ongoing pregnancy rate and abortion rate.
Main results and the role of chance: Patient characteristics were simi-
lar in the two groups. In each group, age (IVF: 35.3 ± 4.5; IVF with ICSI: 
35.7 ± 4.3 P = 0.06), basal FSH (6.9 ± 3.0; 6.2 ± 3.2 mIU/ml P = 0.18), 
duration of rFSH (10.0 ± 2.2; 9.3 ± 2.0 P = 0.18), and endometrial thickness 
(10.3 ± 1.3; 9.9 ± 2.0 P = 0.58) did not show significant differences. There 
were no significant differences between two groups in the number of MII 
oocytes (11.8 ± 8.0; 10.6 ± 7.3, P = 0.51), fertilization rate (92.3 ± 13.3; 
88.6 ± 16.5, p = 0.07), pregnancy rate (47.5%; 47.6% P = 0.93), ongoing 
pregnancy rate (41.8%; 41.5% P = 0.90) and abortion rate (11.9%; 12.8% 
P = 0.90).
Limitations, reason for caution: In our study, we were not able to select only 
unexplained RM patients. We believed ICSI can be helpful, although not com-
plete, just like the pre-implantation genetic diagnosis (PGD) method. However 
ICSI was not able to decrease abortion rate.

Study design, size, duration: We studied 560 patients with a history of recur-
rent pregnancy losses (defined as two or more consecutive pregnancy losses) 
prospectively. Subsequent pregnancies were established between April 2005 
and May 2013.
Participants/materials, setting, methods: We examined 11 assays for aPL, 
including LA-aPTT, phosphatidylserine-dependent antiprothrombin (PS/PT) 
IgG, IgM, classical aCL-IgG, IgM, and aCL-IgG, IgM, IgA and anti-β2GPI-
IgG, IgM, IgA. We examined associations among each aPL and conventional 
aPL, and obstetric significance comparing live birth rate between with and 
without treatment in positive cases.
Main results and the role of chance: Live birth rate of patients with treat-
ment tended to be higher that of patients with no medication in positive 
patients with LA-aPTT StaClot and aPS/PT IgG. Cutoff value of the 98th 
percentile was more appropriate for LA-aPTT StaClot. There was no dif-
ference of live birth rate between with and without treatment in positive 
patients with CL IgG and IgM. All tests had high specificity and relative 
risk for APS. It was found that LA-aPTT StaClot and aPS/PT IgG had ob-
stetrical significance that treatment could improve live birth rate in positive 
cases.
Limitations, reason for caution: We could not determine the obstetric sig-
nificance of CL IgA, b2GPI IgG, IgM and IgA because of the small number 
of single-positive cases. Further studies to determine the relevant titers and the 
antiphospholipid score for obstetric APS are needed.
Wider implications of the findings: Tests of CL-IgG and IgM might be un-
necessary for RPL though these tests were included criteria for APS. LA-aPTT 
StaClot using the 98th percentile value as cutoff and LA-aPS/PT IgG should 
be added in clinical practice for patients with RPL. This study may be able to 
standardize of the measurement for antiphospholipid antibodies in recurrent 
miscarriages.
Study funding/competing interest(s): Funding by national/international 
organization(s), The Ministry of Health, Labour and Welfare of Japan.
Trial registration number: Not applicable.

P-044 Does the depth of embryo transfer affect the chances of 
pregnancy and risk of ectopic pregnancy?

T.K. Cunningham1, P. Lesny1, S.D. Maguiness1

1East Riding Fertility Services Ltd, The Hull IVF Unit, Hull, United Kingdom

Study question: To determine if the incidence of pregnancy and specifically 
ectopic pregnancy, changes when the distance between the tip of the transcervi-
cal transfer catheter to the uterine fundus was increased from 10 mm to between 
15–20 mm.
Summary answer: Results demonstrate that when the tip of the transcervi-
cal transfer catheter was placed lower in the uterine cavity between 15–20 mm 
from the uterine fundus there was no reduction in ectopic pregnancies from 
2.29% to 1.63%, however pregnancy rates increased significantly from 33.30% 
to 40.09% (p < 0.05).
What is known already: The rate of ectopic pregnancies after assisted re-
production is reported between 2 and 5%. Tubal disease is the most signifi-
cant risk factor. Studies have reported no difference in ectopic rates between 
fresh/frozen and day 3/blastocyst embryo transfers (ET). ET itself could be 
a cause specifically with the use of tenaculums, deep fundal or traumatic 
transfers. These may elicit strong random endometrial waves or junction-
al zone contractions that could relocate the embryo towards the fallopian 
tubes.
Study design, size, duration: A retrospective cohort study of all fresh/frozen 
IVF and ICSI cycles performed between the 1st of January 2008 and 31st of 
December 2013 at the Hull IVF unit. 778 patients attained a clinical pregnancy 
throughout this period and no patients were lost to follow up.
Participants/materials, setting, methods: From 2008 to 2010 ETs were per-
formed 10 mm from the uterine fundus. From 2011 to 2013 ETs were per-
formed between 15–20 mm from the uterine fundus. All patients had a mock 
embryo transfer to measure uterine cavity length prior to down-regulation; USS 
was not used to guide the transfer catheter.
Main results and the role of chance: During this time there were 1844 fresh 
and 274 frozen IVF/ICSI cycles. 778 clinical pregnancies and 15 (1.9%) ectopic 
pregnancies occurred. Fresh cycles produced 707 clinical pregnancies with 10 
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Trial registration number: Approved by a Western IRB (protocol number 
20121249, CIR110).

P-047 Intramuscular injection of 17-hydroxyprogesterone in contrast 
to intramuscular progesterone fails to induce a clear increase in the 
immunomodulatory protein, progesterone induced blocking factor (PIBF)

J. Vaniver1, G. DiAntonio1, J.H. Check2, A. DiAntonio1, R. Cohen3

1Cooper Institute for Reproductive Hormonal Disorders P.C., OB/GYN,  
Marlton, U.S.A.
2Cooper Medical School of Rowan University, OB/GYN, Camden, U.S.A.
3Philadelphia College of Osteopathic Medicine, OB/GYN, Philadelphia, U.S.A.

Study question: Since pre-term labor or first trimester miscarriage could be 
in part related to abrogation of immune tolerance causing an immunological  
rejection phenomenon, the question arises as to which type of progesterone  
supplementation – progesterone or 17-hydroxyprogesterone will produce higher  
levels of the immunosuppressive protein, PIBF.
Summary answer: Daily intramuscular injection of progesterone does pro-
duce a precipitous rise in serum PIBF. However, 17-hydroxyprogesterone 
injection, which is supposed to require less frequent injection does not in-
crease the PIBF level over baseline. Thus progesterone could prove more 
effective in preventing pre-term delivery or first trimester miscarriage than 
17-hydroxyprogesterone.
What is known already: PIBF has been shown to inhibit natural killer cell 
cytotoxicity. Studies using less accurate immunocytochemistry techniques nev-
ertheless found a correlation of low PIBF expression by white cells and pre-
term delivery and miscarriage. Though controversial some studies show that 
injection of 17-hydroxyprogesterone can inhibit pre-term deliveries. A new 
highly sensitive ELISA assay for PIBF has now been produced related to the  
development of monoclonal antibodies with a purified antigen.
Study design, size, duration: Prospective comparison study. Seven total 
participants – 4 receiving intramuscular progesterone in preparation for fro-
zen embryo transfer (ET), 2 preparing for ET from donor oocytes, and 1 
compensated volunteer. Measurement of serum PIBF occurred over a 1 week 
period. Corpus luteum function suppressed by high dose estrogen or oral 
contraceptives.
Participants/materials, setting, methods: Corpus luteum function sup-
pressed by either a graduated estrogen protocol in women preparing for 
frozen ET or donor oocytes or oral contraceptives in a paid volunteer. Proges-
terone injected daily in those preparing for ET, and 17-hydroxyprogesterone 
injected once into a paid volunteer. ELISA measurement of PIBF using non-
commercial assay.
Main results and the role of chance: Two women had serum PIBF levels mea-
sured times two on the fourth day of intramuscular progesterone 1 h before and 
1 h after ET. The serum PIBF levels were 737.9, 703.1, 222.4, and 228.7 ng/
mL, respectively. Four women (2 donor oocytes and 2 frozen-thawed embryos) 
had PIBF after 7 days of 100 mg I.M. daily P and the PIBF levels were >800 
in 3 women and 502 in the fourth. In the paid volunteer the baseline serum 
PIBF was 32.7 ng/mL and it was 22.7 1 day after and 11.7 3 days after the  
17-hydroxyprogesterone (250 mg) injection.
Limitations, reason for caution: The PIBF assay is not commercially available 
and its accuracy and coefficient of variation have not been fully established. 
One could not state for sure that some defect in the paid volunteer precluded 
her from generating high levels of PIBF (but subsequently a steep rise followed 
progesterone).
Wider implications of the findings: There has been conflicting data as to the 
efficacy of injection of 17-hydroxyprogesterone in preventing pre-term deliv-
ery. Pre-term delivery has been associated with lower levels of serum PIBF. 
Progesterone and possibly 17-hydroxyprogesterone seem to inhibit smooth 
muscle contractibility and this may in part be the mechanism of thwarting pre-
term delivery. However, progesterone seems to be the better choice because it 
is far superior in generating this immunomodulatory protein and thus better to 
prevent miscarriages also.
Study funding/competing interest(s): Funding by hospital/clinic(s), Cooper 
Institute for Reproductive Hormonal Disorders, P.C.
Trial registration number: Approved by a Western IRB (protocol number 
20121249, CIR110).

Wider implications of the findings: ICSI fertilization method was carried out 
on women with recurrent miscarriage in order to reducing paternal chromosom-
al abnormality. However, the results showed that there was no positive effect 
in both pregnancy rate and abortion rate. It seems that the ICSI would not be 
necessary for such patients. Our study shows chromosomally abnormal sperm 
cannot be detected by ICSI alone and various causes can lead to unexplained 
recurrent miscarriage.
Study funding/competing interest(s): Funding by hospital/clinic(s), Mama-
papa & Baby Obstetrics Gynecology Clinic.
Trial registration number: None.

P-046 Vaginal progesterone is inferior to intramuscular progesterone 
in inducing a rise in the serum of the immunomodulatory protein, 
progesterone induced blocking factor (PIBF)

G. DiAntonio1, J. Vaniver1, J.H. Check2, A. DiAntonio1, R. Cohen3

1Cooper Institute for Reproductive Hormonal Disorders P.C., OB/GYN,  
Marlton, U.S.A.
2Cooper Medical School of Rowan University, OB/GYN, Camden, U.S.A.
3Philadelphia College of Osteopathic Medicine, OB/GYN,  
Philadelphia, U.S.A.

Study question: What is the effect of the route of progesterone administration 
in causing an increase in a unique 34 kDa protein known as the PIBF which, in 
turn, plays a vital role in tolerance to the fetal semi-allograft?
Summary answer: Progesterone given by vaginal, intramuscular, or oral routes 
all cause an increase in serum PIBF over baseline. However, the degree of  
increase is far superior by the intramuscular and oral routes.
What is known already: Various studies have demonstrated approximate equal 
efficacy of vaginal micronized progesterone and intramuscular progesterone 
on inducing appropriate histologic changes in the endometrium of anovulatory 
women with estrogen deficiency taking estrogen followed by estrogen and pro-
gesterone. However, oral micronized progesterone has been found not to ad-
vance endometrial change nearly so well probably because it is metabolized in 
the liver before reaching the endometrium. PIBF suppresses natural killer cell 
cytotoxicity by stabilizing perforin granules.
Study design, size, duration: Prospective comparison study. Seven partici-
pants. Endogenous production of progesterone blocked by either graduated es-
tradiol (6 women transferring embryos from donor oocytes or frozen embryos) 
and one compensated volunteer. Monitoring up to 7 days. Serum PIBF levels 
measured according to taking intramuscular, vaginal or oral micronized pro-
gesterone.
Participants/materials, setting, methods: Six women preparing for embryo 
transfer given 100 mg/day intramuscular progesterone. One paid volunteer had 
1 course of 7 days vaginal progesterone gel 90 mg daily and 5 days of oral 
micronized progesterone 400 mg/day. Serum PIBF levels obtained at various 
intervals on progesterone and compared to baseline.
Main results and the role of chance: Two women had serum PIBF levels mea-
sured times two on the fourth day of intramuscular progesterone 1 h before and 
1 h after embryo transfer. The serum PIBF levels were 737.9, 703.1, 222.4, and 
228.7 ng/mL, respectively. Four women (2 donor oocytes and 2 frozen-thawed 
embryos had PIBF after 7 days of 100 mg intramuscular daily progesterone and the 
PIBF levels were >800 in 3 women and 502 in the fourth. The first baseline serum 
PIBF was 32.7 ng/mL for the paid volunteer which increased to 73.2 after 7 days 
of Crinone® vaginal gel 8%. Her baseline prior to starting oral micronized pro-
gesterone was 10.2 and increased to greater than 618 after 5 days of progesterone.
Limitations, reason for caution: Small size. PIBF assay not commercial and 
not perfected as yet.
Wider implications of the findings: One study found superior pregnancy rates 
following intramuscular progesterone supplementation vs. vaginal in women 
without corpora lutea preparing for frozen embryo transfer. This could possibly 
be explained by superior immune suppression by increased PIBF when pro-
gesterone is given intramuscularly. If subsequent studies find a discriminatory 
level of PIBF below which correlates with reducing fertility potential, perhaps 
additional oral progesterone could be supplemented with vaginal estrogen to 
better suppress immune surveillance.
Study funding/competing interest(s): Funding by hospital/clinic(s), Cooper 
Institute for Reproductive Hormonal Disorders, P.C.
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were analyzed using the miRNA microarray. Target genes of down-regulated 
miRNAs were predicted by bioinformatic analysis and analyzed by Gene Ontol-
ogy (GO) classifications.
Main results and the role of chance: We found 155 miRNAs exhibiting over 
2-fold changes (P < 0.05), including 98 up-regulated and 57 down-regulated. 
The significant up-regulation of miR-149-3p, miR-4417, miR-4497, miR-
3651 and down-regulation of miR-181d, miR-29b-1-5p, miR-24-1-5p were 
confirmed by qRT–PCR (p < 0.05), while there were no significances in miR-
625-3p, miR-10b-5p, let-7e-5p between two groups (p > 0.05). The biological 
and cellular process of those target miRNAs will be predetermined and further 
tested.
Limitations, reason for caution: Further studies are required to validate that 
the synregulated target genes were associated with miRNAs regulation, as well 
as investigate the changes not only in mRNA level but also in protein levels.
Wider implications of the findings: The present study demonstrated an al-
tered expression of a number of miRNAs with potential regulatory functions 
on the expression of specific target genes. The target genes enrich in multiple 
biological process for laying the foundation for the further study in early recur-
rent miscarriage.
Study funding/competing interest(s): Funding by University(ies), State Key 
Laboratory of Reproductive Medicine of Nanjing Medical University, China.
Trial registration number: No.

P-050 Association between miscarriage and premature birth and 
assisted reproductive technologies (ART)
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N. Chumakova2, E. Blazhko2
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2SANA-MED, IVF Department, Kharkiv, Ukraine

Study question: To identify the relationship between different methods of ART, 
etiopathogenesis of reproductive disorders, miscarriage and premature birth in 
induced pregnancy.
Summary answer: Miscarriage and premature birth are mainly connected with 
genesis of infertility rather than using different techniques of ART. Most often 
spontaneous interruption of induced pregnancy occurred in women with a his-
tory of endocrine infertility.
What is known already: Despite the fact that the problem of infertility is suc-
cessfully solved by ART duration of induced pregnancy is more complicated 
than a spontaneous one. There is evidence that complications of pregnancy are 
associated with ART.
Study design, size, duration: Retrospective and prospective study of duration 
of 1331 induced pregnancies in families with impaired reproduction (293 of 
them were after controlled stimulation of ovulation (CSO), 337 were after in-
trauterine insemination (IUI) + CSO, 701 were after in vitro fertilization (IVF)/
IVF + intracytoplasmic sperm injection (ICSI)) and 1026 spontaneous pregnan-
cies in reproductively healthy women for 10 years were held.
Participants/materials, setting, methods: Among 1331 infertile families 464 
had female endocrine, 251 had tubal-peritoneal, 295 had male and 321 had 
idiopathic infertility. Statistical analysis was performed by t-test, χ2 (Statistica, 
Statgraf), reliable differences were considered in values of P < 0.05.
Main results and the role of chance: The frequency of miscarriage in I 
trimester after ART (CSO, IUI + CSO, IVF/IVF + ICSI) was higher than in 
spontaneous pregnancies (respectively 38 (12.9%), 36 (10.7%), 75 (10.7%) 
and 65 (6.3%)) (P < 0.01); in II trimester respectively 10 (3.4%), 7 (2.1%), 
17 (2.4%) and 65 7 (0.7%) (P < 0.001); preterm labor in III trimester respec-
tively 9.9% (29), 10.4% (35), 11.9% (84) and 5.8% (59) (P < 0.01). The fre-
quency of preterm termination of pregnancy between groups with different 
methods of ART had no differences (P > 0.05). Frequency of miscarriage 
in I trimester in families with history of female endocrine, tuboperitoneal, 
male, idiopathic infertility was respectively 15.3% (71), 11.2% (28), 9.2% 
(27), 7.2% (23); in II trimester respectively 4.7% (22), 2.0% (5), 0.7% (2), 
0.9% (3); preterm labor in III trimester respectively 15.7% (73), 11.2% (28), 
7.8% (23), 7.5% (24). Thus, the highest frequency of preterm interruption 
of pregnancy was at endocrine (P < 0.01), then at tubal-peritoneal infertility 
(P < 0.05), while families with the male and idiopathic infertility did not 
differ from spontaneous pregnancy (P > 0.05). When comparing the fre-
quency of preterm interruption of pregnancy in different types of infertility 

P-048 A randomised study on the use of acupuncture for pain relief 
during the first trimester abortion by suction evacuation

E. Ng1, G. Wong2, R. Li1, Y.Y. Wong1

1The University of Hong Kong, Department of Ob/Gyn, Hong Kong, China
2Family Planning Association, Family Planning Association, Hong Kong, 
China

Study question: Will the use of acupuncture significantly reduce the pain level 
during the first trimester abortion by suction evacuation (SE) done under local 
anaethesia (LA)?
Summary answer: Acupuncture significantly reduced the pain level during SE 
done under LA.
What is known already: SE is a common simple procedure done under LA but 
many women still report significant procedural pain. Pharmacological methods 
for pain relief are often associated with adverse effects and may not be accept-
able to all women. Acupuncture has been shown to be an effective pain relief for 
a number of painful conditions including dysmenorrhea, chronic low back pain, 
migraine and osteoarthritis of the knee and hip.
Study design, size, duration: This is a prospective randomized study of 60 
nulliparous women undergoing SE before 10 weeks of gestation carried out 
between November 2011 and April 2012.
Participants/materials, setting, methods: Subjects were randomized into the 
standard, acupuncture and combined groups. In the standard group, women re-
ceived oral diazepam and intramuscular pethidine injection. In the acupuncture 
group, women received diazepam, normal saline injection and acupuncture. In 
the combined group, women received diazepam, pethidine and acupuncture. 
Pain scores were compared.
Main results and the role of chance: No significant differences were found 
in the age of women, body mass index, gestational age and the smoking habit, 
anxiety trait, anxiety level, the sedation level and satisfactory level were ob-
served among the three groups. The pain level during SE in the standard group 
was significantly higher than that of the acupuncture group (P = 0.026) and that 
of the combined group (P = 0.024). There was no difference in the correspond-
ing pain levels between the acupuncture and combined groups. Pain levels at 
the intramuscular injection, at the operating theatre prior to SE, cervical dilation 
and 1 h after SE were similar for the three groups.
Limitations, reason for caution: This is not a double blind study and the 
perception of pain levels by subjects may be affected. We studied nulliparous 
women who are likely to have a higher pain level during SE and the results of 
the present study may not be applicable to multiparous women.
Wider implications of the findings: Acupuncture significantly reduced the 
pain level during SE done under LA with little side effects. It can be used alone 
or in combination of standard conscious sedation.
Study funding/competing interest(s): Funding by University(ies), The  
University of Hong Kong.
Trial registration number: HKClinicalTrials.com--HKCTR-1397.

P-049 Expression profile of micro-RNA in human chorionic villi from 
early recurrent miscarriage

L. Tang1, N. Zhao1, X. Dai1, C. Gao1, L. Gao1, Y. Cui1, J. Sha1, J. Liu1

1Nanjing Medical University, Center of Clinical Reproductive Medicine, 
Nanjing, China

Study question: This study was designed to investigate the miRNA expression 
profile in the chorionic villi from early recurrent miscarriage, and to understand 
the biological functions of some miRNAs.
Summary answer: Expression profile of miRNA is related with the early mis-
carriage. Further study on those target genes will enrich our knowledges on the 
diverse pathophysiological processes of recurrent abortion.
What is known already: MiRNAs are small non-protein coding RNA mol-
ecules that interact with their target genes by inhibiting translation or/and 
cleavaging the targets. Aberrant expression of miRNAs has been reported in 
placenta from women with compromised pregnancies, few investigators have 
studied chorionic villi global miRNA profiling in relation to early recurrent 
miscarriage.
Study design, size, duration: No.
Participants/materials, setting, methods: The expression profiles of chorionic 
villi tissues collected from 5 early recurrent miscarriage cases and 5 controls 
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Limitations, reason for caution: Our result raised the question of whether 
CXCL12 is involved in the generation of mature NKs from immature NK cells. 
Further investigation will be required.
Wider implications of the findings: The results of the present study were 
consistent with our interpretation that NK progenitor cells migrate into the 
uterus by the interaction of CXCR4 expressed on the surface of the progeni-
tor cells, with CXCL12 expressed on the uterine cells after gestation, and 
proliferate in response to IL-15 produced in the uterus. NK cells or their 
precursors migrate into the uterus, mature, and produce IFN-γ to support 
pregnancy.
Study funding/competing interest(s): Funding by University(ies), Project Re-
search Grants of Toho University School of Medicine to A. Takashima (24–27).
Trial registration number: No.

P-052 Systemic immune responses in women with Chlamydia 
trachomatis infection: the difference between tubal ectopic pregnancy and 
early intrauterine pregnancy

R. Shao1, Y. Feng1, S. Zou2, H. Billig1

1Institute of Neuroscience and Physiology, Department of  
Physiology/Endocrinology, Göteborg, Sweden
2Obstetrics and Gynecology Hospital of Fudan University, Department of 
Gynecology, Shanghai, China

Study question: Is there a difference in the systemic immune response to 
Chlamydia trachomatis infection in women with tubal ectopic pregnancy (EP) 
compared to women with early intrauterine pregnancy (IUP) or to non-pregnant 
women at various stages of their menstrual cycle?
Summary answer: This study suggests that IL-8 is likely involved in the de-
velopment of tubal EP in women who have asymptomatic and undiagnosed 
Chlamydia infections.
What is known already: Excessive or chronic inflammation of the Fallopian 
tube is the primary cause of tubal disease. Genital C. trachomatis infection in-
duces the host immune response that is normally mounted against intracellular 
bacterial pathogens, but it also leads to immunopathological conditions and can 
cause tubal damage if it is not treated or if reinfection occurs. Although the 
altered regulation of various proinflammtory cytokines in the Fallopian tubes 
and in circulation is linked to the onset of EP, we have noticed that conflicting 
results have been reported in the literature.
Study design, size, duration: A total of 225 blood samples were obtained (139 
in the non-pregnant menstrual cycle group, 50 in the IUP group, and 36 in the 
tubal EP group). Clinical information on the patients was collected and entered 
into a dedicated database.
Participants/materials, setting, methods: The serum levels of the interleu-
kin (IL)-1β, IL-4, IL-6, IL-7, IL-8, IL-10, tumor necrosis factor α (TNFα), 
and interferon-γ (IFN-γ) cytokines were quantified by high sensitivity human 
cytokine magnetic bead array. Epidermal growth factor (EGF), a marker of 
trophoblast invasion and placental development, was also measured. Receiver 
operating characteristic (ROC) curves were used to assess the specificity and 
sensitivity of the cytokine levels in response to C. trachomatis infection for 
discriminating tubal EP from IUP and non-pregnant conditions. The C. tracho-
matis IgG and HSP60 human ELISA kits were used for screening and diagnosis 
of C. trachomatis infection.
Main results and the role of chance: The rates of C. trachomatis infection 
in the women with tubal EP, IUP, and no pregnancy were 82.76%, 58.33%, 
and 55.80%, respectively. Although there was no significant difference in 
IL-8 levels between IUP and non-pregnancy, IL-8 levels were significantly 
higher in C. trachomatis-positive women with tubal EP than in women with 
IUP and in non-pregnant women regardless of C. trachomatis infection sta-
tus. Moreover, the ROC analysis showed that the IL-8 level had excellent 
discriminative validity in positively identifying tubal EP (concomitant with 
C. trachomatis infection) from IUP and non-pregnant conditions regardless 
of C. trachomatis infection. Moreover, an increase in IL-1β levels and a 
decrease in IL-10 levels were observed in C. trachomatis-positive women 
with tubal EP compared to C. trachomatis-positive women with IUP and 
C. trachomatis-positive non-pregnant women. There were no significant 
differences in IL-4, IL-6, IL-7, IL-8, TNFα, or IFN-γ levels among C. 
trachomatis-positive or negative women under pregnant and non-pregnant 
conditions. We also found that individual measurements of serum EGF  

depending on ART techniques we have not found statistically significant 
differences (P > 0.05).
Limitations, reason for caution: We excluded from the study couples who 
used donor cells, as well as cases where the pregnancies were carried by a sur-
rogate mothers.
Wider implications of the findings: The data on the association between 
etiopathogenesis of infertility and complications of pregnancy will enable a 
more complex correction of disorders and improve the outcome of induced 
pregnancy.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Supported by private IVF clinic “Sana-Med”.
Trial registration number: This study does not an RCT, no registration number.

P-051 Uterine NK cells at gestational day 12 contained CXCR4 or IL-15 
receptor-bearing cells and interferon-gamma producing cells

A. Takashima1, N. Takeshita1, T. Kinoshita1

1Toho University Medical Center Sakura Hospital, Obstetrics and Gynecology 
Toho University Medical Center Sakura Hospital, Sakura, Japan

Study question: Uterine NK(uNK) cells support pregnancy-associated vascu-
larization and decidualization. CXCL12-CXCR4 chemokine signaling is essen-
tial for NK cell development. The present study demonstrates that the migration 
of NK cell precursors into the uterus is mediated through chemokine, CXCL12, 
and chemokine receptor, CXCR4.
Summary answer: CXCR4 was detected on uNK cells at virgin and gd 12. 
CXCL12-CXCR4 chemokine signaling is essential for migration of uNKcell.
What is known already: The number of uNK cells increases dramatically after 
implantation in the mouse uterus, peaks at gd 10 to 12, and decreases thereafter. 
After implantation, NK progenitor cells have been shown to migrate into the 
uterus and proliferate in response to IL-15. The interaction of CXCR4 on blood 
NK cells or their precursors with CXCL12 was shown to play a role in their 
migration into peripheral tissues and activate them.
Study design, size, duration: Female BALB/c mice, virgins and pregnant at 
gd 6 and 12 were obtained from Charles River Laboratories. The uteri were 
carefully removed, excluding tissue from the trophoblast, developing fetus, or 
embryonic sac. The cells were analyzed on a flow cytometer. One embryo was 
randomly selected and frozen for histologic analysis.
Participants/materials, setting, methods: For staining cells expressing 
intracellular IL-15, either CXCL-12 or IFN-γ uterine cells were serially 
treated with FITC-anti-CD45 and APC-anti-CD49b. The treated cells were 
incubated with an appropriate anti-cytokine antibody in the permeabiliza-
tion buffer. The treated sections were stained with biotin-anti-IL15 rabbit 
antibody and horseradish peroxidase-conjugated streptavidin, and devel-
oped with diaminobenzidine.
Main results and the role of chance: CXCL12 expression was observed on 
CD45- uterine cells at virgin or gd 6, but not at gd 12, whereas CXCR4 was de-
tected on CD45+/CD49b+ uNK cells at virgin and 12 (Figure). A much higher 
expression of IL-15 in uterine cells expression in uNK cells was observed at gd 
12 than at virgin. IL-15 receptor alpha chain was detected on uNK cells at gd 
12, but not at virgin. The expression of IL-15 was histologically confirmed to 
be higher at gd 12 than in the virgin uteri. The CD45+/CD49b+ uNK cells from 
the virgin mice evidently expressed IFN-γ, and higher expression was observed 
at gd 12.
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Limitations, reason for caution: The cross-sectional nature of this analysis lim-
ited our ability to determine the temporal relation between vitamin D and BV. 
Although we attempted to control for the many covariates related to vitamin D 
and BV, our effect estimates may have been further biased by other unmeasured 
or unknown confounders.
Wider implications of the findings: We found that vitamin D deficiency was 
strongly associated with BV, at <20 weeks of pregnancy. The other studies 
didn’t find this association in non pregnant women or this relation was found 
in first trimester of pregnancy and just in black women. Unlike many studies of 
risk factors for BV, which ascertained symptomatic patients only, we screened 
all pregnant women in the cohort, which increases the generalizability of our 
findings to low-income pregnant women.
Study funding/competing interest(s): Funding by University(ies), Zanjan 
University of Medical Sciences.
Trial registration number: This study was not an RCT.

P-054 Infertility and advanced age women

N. Bagheri Lankarani1, T. Madani1, Z. Ezabadi1

1Royan Institute, Epidemiology and Reproductive Health, Tehran, Iran

Study question: What is the effect of advanced aged in infertile women using 
assisted reproductive technology on pregnancy outcomes?
Summary answer: The advanced age effects on the rate of miscarriages. Also 
the cause of infertility, gravida and having PCO were important as the contrib-
uting factors.
What is known already: It is well known that miscarriage risk increases with 
age. The proportion of women giving birth after 35 years of age has risen 
considerably in industrialized countries. Several studies have concluded that 
women aged ≥35 years have a higher frequency of various adverse reproduc-
tive events: infertility, spontaneous abortion, pregnancy complications (such as 
Caesarean section, pre-eclampsia), congenital abnormalities, maternal mortal-
ity and perinatal mortality, than do younger women.

Maternal age is associated with adverse pregnancy outcomes, but it is not 
clear how much of the pregnancy risks are involved. The aim of this study 
was to evaluate the relationship between the use of assisted reproductive 
technology and the incidence risk of pregnancy outcomes in advanced aged 
women.
Study design, size, duration: A retrospective approach was chosen to analyze 
the data of women who referred to Royan Institute from 24 October 2009 to 20 
September 2012. In general, this study examined 5,108 women over 3 years.
Participants/materials, setting, methods: In this study pregnancy outcome 
of women less than 35 years and over 35 years were compared. Chi-square and 
logistic regression were used to statistical analysis. In this regard, factors such 
as blood pressure, height, weight, disease, cause of infertility and adverse preg-
nancy outcomes were reviewed and analyzed.
Main results and the role of chance: It means for every 1 year increase in 
age the risk of late miscarriage increased 10% from 2 to 20 weeks of gesta-
tion age. For every unit increase in the age group, infertility by female cause 
increase by 1.8 times, ovarian cause 1.4 times, gravida 1.3-fold and body 
weight increased risk of a miscarriage after checking embryo’s heart rate. 
For each unit increase in male factor infertility and per kg increase in body 
weight risk of early abortion less than 12 weeks of gestational age increased 
for 1.95-fold and 1.03-fold respectively. Per unit increase in male factor infer-
tility 52.8 times, ovarian 32.7 times, first gravida 2.95 times and second para 
0.6 times increased risk of recurrent abortion. Chi square results showed: in 
>35 years old women with ovarian cause or PCOs and second gravida there 
was significant relationship with more missed abortion after heart beat check. 
Also, there were more premature abortion less than 12 weeks and recurrent 
abortion in this age range.
Limitations, reason for caution: In this investigation there might be some 
source of uncertainty in the method used to calculate the outcomes. Some of 
outcomes might not be registered or some cases may be disconnecting their 
relationship with the clinic and this was out of researcher reach.
Wider implications of the findings: This combination of findings pro-
vides some support for pursuing a guideline in admission day would be 
very helpful.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Royan Institute for Reproductive Biomedicine.
Trial registration number: This was not a trial.

levels were strongly related to early pregnancy outcomes for women with 
tubal EP and IUP.
Limitations, reason for caution: The stage of the C. trachomatis infection 
is difficult to establish in patients. In the present study, there are no groups 
of women with pregnancy of unknown location – including spontaneous mis-
carriage – either with or without C. trachomatis infection. It is possible that 
the expression of circulating cytokines is different between a tubal EP and an 
abnormal IUP.
Wider implications of the findings: Although the exact events leading to 
tubal EP are still poorly defined, C. trachomatis infection has been suggested 
to be a main risk factor for tubal EP. The immune response to C. trachomatis 
infection is dynamic, and an array of cytokines actively participates in the 
pathogenesis of C. trachomatis infection. IL-8 might be a critical cytokine 
in response to C. trachomatis infection in women with tubal EP. In order to 
understand the mechanism leading from Chlamydia infection to tubal EP, it is 
necessary to determine whether increased IL-8 in the circulation is a cause or 
a consequence of tubal EP.
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), this work was supported by grants from 
the Swedish Medical Research Council (Grants 5859 and 10380) and the Swed-
ish federal government under the LUA/ALF agreement (ALFGBG-147791) as 
well as by the National Natural Science Foundation of China (81001544 and 
81102668) and the “ZuoXue” Foundation of Fudan University, China, to YF. 
No competing interests are declared.
Trial registration number: This was a retrospective clinical study.

P-053 Association of bacterial vaginosis and vitamin D deficiency in the 
first half of pregnancy

H. Rahmanpour1, S. Haghnazar1, S. Mazloomzadeh2, S. Mazloomy3, F. Sarvi4

1Zanjan University of Medical Science, Obstetric Gynecology, Zanjan, Iran
2Zanjan University of Medical Science, Epidemiology, Zanjan, Iran
3Zanjan University of Medical Science, Biochemistry, Zanjan, Iran
4Tehran University of Medical Science, Obestetric Gynecology, Tehran, Iran

Study question: Bacterial vaginosis (BV) is a highly prevalent vaginal infec-
tion that is associated with adverse pregnancy outcomes. Our question: is there 
any association between Bacterial vaginosis and Vitamin D deficiency in the 
first half of pregnancy?
Summary answer: We found the higher prevalence of Vitamin D deficiency in 
pregnant women with BV and concluded that Vitamin D deficiency is a modifi-
able risk factor for BV among pregnant women.
What is known already: Among non pregnant women some risk factors were 
found for BV such as douching, smoking and black race, but there are limited 
studies about the risk factors of BV in pregnancy. Vitamin D may be impor-
tant for BV, because it influences a number of aspects of the immune system. 
The few studies have investigated the relation between serum 25(OH) D and 
BV in pregnancy.
Study design, size, duration: This study was a cross sectional study. The sample 
size was calculated according to the following formula for descriptive studies:

n Z P P d

d P n

(1 ) /

0.05, 0.06, 0.25, 200
1 /2
2 2= × −

α = = = =
−α

Participants/materials, setting, methods: Women (n = 204) seeking care at 
Ayatollah Moosavi Hospital clinic in Zanjan, at <20 weeks enrolled in the study 
and underwent a pelvic examination and provided a blood sample for determi-
nation of serum 25-hydroxyvitamin D [25(OH)D]. BV was diagnosed using 
Gram-stained vaginal smears interpreted using the method of Nugent.
Main results and the role of chance: We had 99% response rate, approximate-
ly 26.9% of women had BV and 45.1% had a serum 25(OH)D concentration 
<20 nmol/L. The mean serum 25(OH)D concentration was lower among BV 
cases (17.2 nmol/L; 95% CI: 12.2, 22.2) compared with women with normal 
vaginal flora (23.7 nmol/L; 95% CI:18.2, 29.2; P < 0.001). BV prevalence de-
creased as vitamin D status improved (P < 0.001).

Approximately 85.5% of the women with BV had a serum 25(OH)D con-
centration <20 nmol/L compared with 70% of women with normal vaginal flora 
had a serum 25(OH)D concentration ≥20 nmol/L.

There were 16.3-fold (95% CI: 6, 45.5) increases in the prevalence of BV 
associated with a serum 25(OH)D concentration of 50 nmol/L compared with 
15 nmol/L, after adjustment for BMI and maternal age.
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3Avicenna Research Institute ACECR, Reproductive Immunology, Tehran, Iran
4Avicenna Research Institute ACECR, Monoclonal Antibody Research Institute, 
Tehran, Iran
5Avicenna Research Institute ACECR, Biotechnology Research Center  
Institute, Tehran, Iran

Study question: Is there any association of the functional polymorphisms of 
FOXP3 with the occurrence of unexplained recurrent spontaneous abortion 
(URSA)?
Summary answer: In this study, it was shown that polymorphisms of FOXP3 
gene are associated with URSA in Iranian women.
What is known already: A successful pregnancy requires competent immu-
nological tolerance to protect the implanting embryo from maternal immune 
rejection. URSA is proposed to be associated with the failure of fetal-maternal 
immunologic tolerance in which the regulatory T cells (Tregs) play an impor-
tant role. Tregs express the fork head/winged helix transcription factor, FOXP3, 
which appears to be of key importance in the development and function of 
Tregs. The number of Tregs is diminished in tissues from URSA women.
Study design, size, duration: This is a case-control study. Hundred and 
ninety six women with histories of at least three consecutive miscarriages 
with unexplained etiology before 20th week of gestation and 104 healthy 
women with at least two normal pregnancies were included as case and con-
trol subjects.
Participants/materials, setting, methods: Using PCR-RFLP, four SNPs 
(rs2232365A/G, rs3761548C/A, rs2280883T/C and rs2232368G/A) were 
genotyped. The level of antibodies against (phospholipids, cardiolipin, 
nuclear, ds DNA, thrombin III and sperm) and CD markers (CD3, CD4, 
CD5, CD8, CD16, CD19, CD56) in peripheral blood of URSA women was 
determined.
Main results and the role of chance: The results showed that rs2232365A/G 
(p < 0.001), rs2280883T/C (p < 0.01) and rs2232368G/A (p < 0.01) differed 
significantly between URSA patients and controls. Women who were homo-
zygous for the G allele and those with GA genotype of rs2232365A/G had a 
significant increased risk (Odds ratio (OR): 10.425, 95% CI (1.337–81.291) 
and OR: 4.009, 95% CI (2.183–7.364), respectively) for abortion compared 
with AA genotype. TC and GA genotypes of rs2280883T/C and rs2232368G/A 
showed an increased risk for abortion (OR: 4.529, 95% CI (1.708–12.010) and 
OR: 2.288, 95% CI (1.325–3.948)) compared with TT or GG genotypes. No 
association was found among the levels of antibodies and different genotypes. 
Further analysis demonstrated significantly increased frequencies of CD4+ T 
cells in GG genotype of rs2232365A/G (p = 0.015) and in CC genotype of 
rs2280883T/C (p = 0.004).
Limitations, reason for caution: There was no limitation.
Wider implications of the findings: These findings demonstrate that poly-
morphisms in immunoregulatory gene FOXP3, may influence susceptibility to 
URSA. This could be through altering Foxp3 function and/or its expression and 
thereby affecting on proportion of CD4+ T cells leading to immune responses 
directed against the fetus.
Study funding/competing interest(s): Funding by University(ies), Avicenna 
Research Institute, Tehran, Iran.
Trial registration number: This study was not a clinical trial.

P-057 Detection of single nucleotide polymorphisms (SNPs) miR-196a2 
and interleukin-18 (Il-18) 105G > A and −656C > A in women with 
recurrent miscarriages

D. Mavrogianni1, A. Siahami1, M. Zeibeki1, A. Vlismas2, P. Drakakis1, 
D. Loutradis1

1Athens University Medical School, 1st Department of Obstetrics and  
Gynecology, Athens, Greece
2Imperial College, Hammersmith Hospital, London, United Kingdom

Study question: Are miR-196a2, Il-18 105G > A and -656C > A SNPs associ-
ated with recurrent miscarriages?
Summary answer: No statistically significant difference was detected between 
women with recurrent miscarriages and control group.
What is known already: The single nucleotide polymorphism (SNP) of 
miR-196a2, miR-196a2T > C (rs11614913) has been reported to be a pos-
sible genetic risk factor for recurrent spontaneous abortion in a Korean pop-
ulation. Additionally, interleukin-18 is a proinflammatory cytokine which 

P-055 Is anti-Müllerian hormone, a determinant in unexplained 
recurrent miscarriage

E. Leclercq1, E. Pasquier2, M.T. Le Martelot1, S. Roche1, C. Bohec3, 
D. Mottier2, M. Collet1

1Hospital Brest, Gynecologie, Brest, France
2Hospital Brest, Medecine Interne, Brest, France
3Hospital Pau, Gynecologie, Pau, France

Study question: Our case-control study aimed to explore the role of ovarian 
reserve (OR) in unexplained recurrent early miscarriage (UREM) through the 
compared measurement of the anti-Müllerian hormone (AMH) serum level.
Summary answer: This is the first case-control study with large numbers (564) 
suggesting an association between the reduction of ovarian reserve and recur-
rent miscarriage in females older than 25 years and not followed up in fertility 
centers.
What is known already: Maternal age and abnormalities of OR were often 
considered in the etiologies of UREM. Studies that looked for a relationship 
between UREM and abnormalities of OR showed very discordant results. 
Major bias of most of these studies was in the selection of the studied popula-
tions (small number, infertile women, managed or not in fertility centers …). 
Recent studies have shown that AMH is a reliable marker of ovarian reserve 
which decay begins at around 25 years.
Study design, size, duration: It was a 1:2 case–control study with age match-
ing, ancillary to the case-control incidence study DÉFI – (in French: determi-
nants of unexplained recurrent fetal losses) (PHRC régional Brestois, 2002), 
which patient enrollment increased from February, 2003 to October, 2008 in the 
Brest regional university hospital center.
Participants/materials, setting, methods: 188 cases having suffered from 
at least 3 UREM were compared to 376 controls from the general population 
with no history of miscarriage and having already given birth to a living child. 
Evaluation of OR was carried out through the simultaneous AMH measurement 
on serum bank made during the inclusion in cases and controls (Immunotech*, 
Beckman-Coulter France).
Main results and the role of chance: The two studied populations are in all 
points comparable apart from parity. AMH level did not significantly differ 
between cases and controls even after adjusting mother’s age, tobacco con-
sumption, cycles and body mass index. Analysis of the female subpopulation 
aging older than 25 years (176 cases vs 358 controls) showed significantly 
lower AMH levels in cases than in controls (3.51 vs 4.11 ng/ml p < 0.05) even 
after adjusting the variables stated above. Conversely, AMH levels were sig-
nificantly higher in cases than in controls for the less than 25-year-old female 
subpopulation (12 cases-AMH: 5 ng/ml- vs. 18 controls-AMH: 2.1 ng/ml, 
p < 0.05). Tobacco consumption and body mass index don’t seem to be a risk 
factors of UREM.
Limitations, reason for caution: Due to the small size of the less than 
25-year-old female subpopulation, results should be carefully interpreted in 
this subpopulation even though they concord with the AMH measurement 
study in very young Filipino females before and after pregnancy.
Wider implications of the findings: Low AMH serum level seemed to be 
a determinant in recurrent miscarriage in females older than 25 years. This 
reduction is possibly an early marker of the deterioration of the oocyte qual-
ity independently from age after 25 years. New markers of OR and oocyte 
quality are to be discovered to help in understanding the role of OR in the 
mechanisms of UREM. These will better identify patients affected by this 
issue.
Study funding/competing interest(s): Funding by hospital/clinic(s), CHRU 
Brest Département de Médecine interne et pneumologie CHRU Brest Service 
de Gynécologie obstétrique et médecine de la reproduction, 2 avenue Foch 
29200 Brest Téléphone: 02 98 34 73 36, Bourse FARO.
Trial registration number: None.

P-056 Polymorphisms in the FOXP3 gene show association with 
unexplained recurrent spontaneous abortion: a study from Iran

F. Idali1, F. Naderi2, R. Fatemi3, S. Zarei4, K. Kamali5, M. Jeddi Tehrani4

1Avicenna Research Institute ACECR, Reproductive Immunology,  
Tehran, Iran
2Tabriz University of Medical Science, Department of Immunology, Tabriz, 
Iran
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Limitations, reason for caution: This work has been carried out in mice so 
caution is needed when translating to the human situation as it is known that the 
pharmacokinetics of sildenafil differs between species.
Wider implications of the findings: The study has shown no negative effects 
from using Sildenafil Citrate at normal physiological doses on the development 
of mouse offspring while excluding the beneficial effects on the endometrium 
as previously reported. However as previous data has indicated negative effects 
with high doses of sildenafil, caution should be used when utilizing higher 
doses and/or longer acting phosphodiesterase inhibitors in this context.
Study funding/competing interest(s): Funding by University(ies), 1-My  
beloved late father: Mohandes Ehsan Asgari, 2-University of Nottingham.
Trial registration number: None.

P-059 Uterine and peripheral natural killer cells do not correlate in 
RSA and RIF patients

T. Göggl1, R.J. Kuon2, B. Toth1, T.H. Strowitzki1, V. Daniel3, M. Weber4

1University Hospital Heidelberg, Department of Gynecological Endocrinology 
and Fertility Disorders, Heidelberg, Germany
2University Hospital Heidelberg, Department of Obstetric and Gynecology, 
Heidelberg, Germany
3Institute of Immunology University of Heidelberg, Department of  
Transplantation-Immunology, Heidelberg, Germany
4Placenta-Lab, Department of Obstetrics University Hospital Jena, Jena, 
Germany

Study question: DO uterine and peripheral natural killer cells correlate in RSA 
and RIF patients.
Summary answer: UTERINE and peripheral natural killer cells do not cor-
relate in RSA and RIF patients.
What is known already: There are several studies indicating that uterine and 
peripheral natural killer cells (NK cells) are elevated in RSA and RIF patients.
Study design, size, duration: This retrospective case control study was per-
formed between April 2013 and January 2014 with a total of 67 patients (n = 27 
recurrent implantation failure (RIF), n = 40 recurrent miscarriage (RM) or RM).
Participants/materials, setting, methods: Blood samples were taken dur-
ing the luteal phase. Blood levels of pNK cells were determined using FACS 
(CD16+ CD56+), uterine NK cells were identified by Immunohistochemistry 
(CD56+, counter staining with hematoxilin). Data are presented as mean ± stan-
dard deviation, (minimum-maximum). Statistic was performed with SPSS for 
windows (p < 0.05 significant).
Main results and the role of chance: Mean uNK numbers were 196.0 ± 227.6 
(29-1109) and mean pNK levels 226.4 ± 226.4 (66-1267). RM patients showed 
higher levels of uNK (208.5 ± 249.4) and pNK (250.7 ± 214.7) as compared to 
RIF patients (uNK 191.0 ± 186.4; pNK:195.1 ± 91.2) without reaching signifi-
cance. In total, 22/67 (32.8%) patients showed elevated uNK and 15/67 (22.4%) 
elevated pNK. Only 5 patients showed both, elevated uNK and pNK. No cor-
relation was identified between uNK and pNK. Peripheral and uterine NK did 
not correlate within our study population. However, the study subgroups were 
small and different methods were applied to identify pNK and uNK.
Limitations, reason for caution: The study population is small, but the study 
is ongoing.
Wider implications of the findings: The measurement of uterine and periph-
eral NK cells should be elevated in a larger study group including a control 
group and menstrual cycle-specific analysis in the follicular and luteal phase.
Study funding/competing interest(s): Funding by University(ies), Department 
of Obstetrics an Gynecology, University Hospital, Heidelberg, Germany, Depart-
ment of Gynecological Endocrinology an Fertility Disorders, University Hospital 
Heidelberg, Heidelberg, Germany, Department of Transplantation-Immunology, 
Institute of Immunology, University of Heidelberg, Heidelberg, Germany, Placen-
ta-Lab, Department of Obstetrics, University Hospital Jena, Germany.
Trial registration number: A trial registration number was not required due to 
the retrospective study design.

P-060 Association of multilocus methylation defects of imprinted genes 
in spontaneous abortions with recurrent pregnancy loss

M.V. Lepshin1, E.A. Sazhenova1, N.A. Skryabin1, T.V. Nikitina1, I.N. Lebedev1

1Institute of Medical Genetics Russian Academy, Laboratory of Cytogenetics, 
Tomsk, Russia C.I.S.

plays a crucial role in immune response and it has been linked with pregnan-
cy complications including recurrent miscarriages in Tunesian and Bachrein 
population (RMs).
Study design, size, duration: The study includes 91 women with at least one 
live birth (control) and 88 with recurrent miscarriages. Duration of the study 
was 18 months. 
Participants/materials, setting, methods: Peripheral blood was collected 
from all women, and subsequently DNA was extracted. Real-time PCR was 
applied for the detection of all SNPs, using specific primers and hybridization 
probes. The results from the two groups were evaluated for possible statistical 
correlations.
Main results and the role of chance: All women were checked for DNA quan-
tity and quality. In the control group, the percentages of women heterozygous 
for the polymorphisms 105G > A −656C > A and miR-196a2 were 43, 48 and 
47.9 while homozygosity was observed in 7%, 23% and 6.25% respectively. In 
the recurrent miscarriages group, the heterozygosity for 105G > A was 32%, 
for −656C > A was 49% and for miR-196a2 was 45, 45 while the homozygosity 
was 6%, 14%, 7.8% respectively. Comparison of the incidence of polymor-
phisms between the two groups showed no statistically significant association.
Limitations, reason for caution: No genotype combination has been studied, 
to conclude if a multigenic model may be used as a prognostic marker for recur-
rent miscarriages.
Wider implications of the findings: A combination of different genotypes of 
all SNPs may show correlations with the incidence of recurrent miscarriages 
and may help to identify a certain subgroup of patients with higher risk for mis-
carriage. Further statistical analyses are required to show if a multigenic model 
may be used as a prognostic marker. These genotypes may differ for different 
ethnic populations.
Study funding/competing interest(s): Funding by University(ies), University 
of Athens.
Trial registration number: No registration number.

P-058 The effect of sildenafil (Viagra™) on live birth and the 
development of mouse offspring

L. Asgari1, W. Maalouf1, B.K. Campbell1

1University of Nottingham, School of Medicine, Nottingham, United Kingdom

Study question: Does the in vivo administration of clinically relevant concen-
trations of sildenafil citrate (Viagra™) exhibit any effect on the outcome of 
pregnancy (live birth) and health of offspring?
Summary answer: Sildenafil citrate at physiological doses did not exhibit 
any effect on live birth rate, offspring’s sex, total body or individual organ 
mass.
What is known already: Sildenafil has been suggested as a useful adjuvant 
therapy in women undergoing ART to increase blood flow to the developing 
endometrium and ovary. Studies from our laboratory indicated that while silde-
nafil addition to mouse embryos cultured in-vitro and in-vivo had no effect 
(Safe) on embryo development at normal physiological range doses, higher 
concentrations had a detrimental effect. This study looks at the effect of viagra 
administration in-vivo on live births and their health.
Study design, size, duration: Mice were randomly assigned to either controls 
(n = 8) or two different doses of sildenafil (1.25 mg/kg n = 8 or 5 mg/kg n = 8) 
administered by oral gavage twice daily over 2 days before mating then sacri-
fice. In vitro cultured blastocysts from each group were then transferred into 
2.5 dpc pseudo-pregnant CD1 female mice.
Participants/materials, setting, methods: Day 1 zygotes from each group 
were cultured in vitro until the blastocyst stage, then transferred into 2.5 dpc 
CD1 pseudo-pregnant mice. All offspring were counted, sexed then sacrificed at 
2 weeks after weaning for organ allometry (total weight, heart, liver and lungs, 
kidneys, spleen, pancreas).
Main results and the role of chance: The number of embryos obtained from 
each treatment group were, 1.25 mg/kg: 31, 5 mg/kg: 21 and Control: 21. The 
development to blastocysts in vitro was not affected by the sildenafil treatment 
with blastocyst formation rate in different groups being; 1.25 mg/kg: 35%, 
5 mg/kg: 28% and Control: 30% (P > 0.05). The number or gender of pups 
was not significantly different compare to the control. In addition, there was no 
significant difference (p > 0.05) in the total body mass and various organ sizes 
between the two treatments groups and control.
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Participants/materials, setting, methods: Transvaginal 3D power Doppler ul-
trasonography was performed to all women in the second phase of non-pregnant 
unstimulated cycle to detect uterine artery pulsatility index (UAPI) and suben-
dometrial area to detect subendometrial blood flow presented by the indices 
vascularisation index (VI), flow index (FI), and vascular flow index (VFI). The 
indices between the two groups were compared.

We included women with history of three or more spontaneous, unexplained 
first trimestric abortions and having regular menstrual cycles for the previous 
3 months before the study. Values for activated partial thromboplastin time in 
these women were normal, no antinuclear antibodies or lupus anticoagulant 
antibodies were detected. In this group titres were less than 20 GPL for IgG an-
ticardioliplin antibody, and less than 20 MPL for IgM anticardiolipin antibody 
The endocrine evaluation consisted in measuring thyroid-stimulating hormone, 
free thyroxin (T4), and progesterone levels on days 19 and 21 of the menstrual 
cycle, and the results were normal. Results to the glucose tolerance test were 
also normal. Inclusion criteria included also normal karyotyping and normal 
Hysterosalpingography. 

We excluded women with Systemic diseases that might affect the hemody-
namic indices (e.g. thrombocytopenia, thyrotoxicosis…, etc.), history of con-
sanguinity, autoimmune diseases, diabetes or thyroid abnormalities.
Main results and the role of chance: Mean uterine artery pulsatility index 
(M UAPI), it was higher in case group (2.319 ± 0.5309) than in control group 
(1.689 ± 0.4832) which was statistically significant (p value 0.000). Vascular-
ity index (VI) was higher in case group (2.726 ± 3.0482) than in control group 
(2.298 ± 3.0272) which was statistically insignificant (p value 0.295).

As regards flow index (FI), it was higher in control group (23.975 ± 4.1716) 
than in case group (19.138 ± 6.9013) which was statistically significant (p value 
0.002). As regards vascular flow index (VFI), it was higher in control group 
(1.2048 ± 1.11649) than in case group (0.71254 ± 0.6522) which was statisti-
cally significant (p value 0.048).
Limitations, reason for caution: Decline in endometrial receptivity is not al-
ways associated with a decrease in uterine perfusion and other immunological 
factors may cause recurrent unexplained abortion.
Wider implications of the findings: It is an easy, safe evaluation that can be 
applied to all women with history of even one abortion.
Study funding/competing interest(s): Funding by University(ies), Cairo  
University.
Trial registration number: Local institutional registration.

P-062 Th17 and treg cells in recurrent miscarriage

B. Saifi1, M. Mehdizadeh2, S.A. Rezaee3, R.E.Z.A. Aflatoonian4, N. Tajik5, 
R. Vakili6, M. Ashrafi7, M. Erfanian Ahmadpour8

1Iran University of Medical Sciences Tehran, Department of Anatomical  
Sciences, Tehran, Iran
2Cellular and Molecular Research Center, Iran University of Medical Sciences 
Tehran, Department of Anatomical Sciences, Tehran, Iran
3Mashhad University of Medical Sciences, Immunology Research Center 
Faculty of Medicine, Mashhad, Iran
4Reproductive Biomedicine Research Center Royan Institute for Reproductive 
Biomedicine, Department of Endocrinology and Female Infertility,  
Tehran, Iran
5Iran University of Medical Sciences Division of Immunogenetics, Department 
of Immunology, Tehran, Iran
6Mashhad University of Medical Sciences, Department of Immunology Faculty 
of Medicine, Mashhad, Iran
7Royan Institute for Reproductive Biomedicine Culture and Research,  
Endocrinology and Female Infertility Department, Tehran, Iran
8Islamic Azad University Mashhad Medical Branch, Anatomy Department, 
Mashhad, Iran

Study question: Do the frequency and balance of Treg and Th17 cells and also 
expression of cytokines and factors related to these cells change in women with 
unexplained recurrent spontaneous miscarriage (URSM) compared to normal 
non-pregnant women (NNP) during window of implantation?
Summary answer: A significant Th17/Treg imbalance and a significant in-
crease in frequency of Th17 cells accompanied with a significant decrease in 
Th17 cells as well as changes in cytokines expression of mononuclear cells 
could be considered as parameters which might involve in the pathogenesis 
of URSM.

Study question: Does multilocus methylation defects (MLMD) of imprinted 
genes may led to the recurrent pregnancy loss after natural conception?
Summary answer: Our results show that abnormal development and miscar-
riage of embryos from women with recurrent pregnancy is affected by multiple 
epimutations at imprinted genes.
What is known already: Numerous human studies demonstrated that methyla-
tion defects in imprinted genes might affect subsequent embryonic develop-
ment and contribute to spontaneous abortion (SA) after assisted reproduction 
techniques and natural conception. Previously we have reported a tissue- 
specific multiple epimutations affecting 4 to 12 imprinted genes in first-trimester 
spontaneous abortions (SA) from women with recurrent pregnancy loss.
Study design, size, duration: Chorionic villus samples (CVS) and extraem-
bryonic mesoderm (EM) were collected from SA from women who underwent 
abortion procedures. SA with normal karyotype (n = 95) were investigated as 
an experimental group and induced abortion (IA) (n = 56) as a control group.
Participants/materials, setting, methods: The DNA methylation patterns of 
one maternally (MEG3) and two paternally expressed (PEG10, PEG1/MEST) 
imprinted genes were analyzed in both tissues using methylation-specific PCR. 
Comparative analysis of the distribution epimutations between studied tissues 
allows the identification its somatic or germinal origin.
Main results and the role of chance: Analyses showed that in the 95 SA samples 
aberrant DNA methylation of studied imprinted gene were found in 41% (39/95) 
and multiple epimutations in 24% of cases (23/95), 19 (20%) of them had epi-
mutations in two genes and 4 (4.21%) SA in three genes. Somatic epimutations 
were found in 91.3% (21/23) SA with MLMD and germinal origin – in 8.7% 
(2/23). In contrast, no epimutations were found in the 56 IA samples. MLMD of 
imprinted genes in the SA samples was more frequent than that in the IA samples 
(p < 0.001).
Limitations, reason for caution: The studied loci represent only a small frac-
tion of developmentally important genes. Further studies are needed to evaluate 
changes in the expression and the methylation status of other genes that may 
lead to SA.
Wider implications of the findings: The findings provide new insights into 
the etiology of human SA from couples with recurrent pregnancy loss. Im-
portantly, epimutations in SA weren’t associated with errors of imprinting 
reprogramming in gametes (as would expect), but associated with abnormal 
maintaining of imprinting in somatic cells of the embryo on the chromosomes 
of maternal and paternal origin. The possibility that the embryo inherits from 
parents defective factors that led to the abnormal methylation and SA cannot 
be excluded.
Study funding/competing interest(s): Funding by University(ies), Institute of 
Medical Genetics Russian Academy, Tomsk, Russia C.I.S.
Trial registration number: P803.

P-061 Subendometrial blood flow assessment in recurrent unexplained 
first trimesteric abortion

A. Taher1, M. Sharaf1, S. Hefny1, H. Al-Inany1

1Cairo University, Obstetrics & Gynecology, Cairo, Egypt

Study question: Is there a difference in subendometrial blood flow and vascu-
lar flow index (VFI) in women with unexplained recurrent abortion compared 
to those women with at least one baby.
Summary answer: Subendometrial blood flow is altered in women with recur-
rent unexplained miscarriage.
What is known already: Transvaginal 3D power Doppler ultrasonography can 
detect subendometrial blood flow presented by the indices vascularization index 
(VI), flow index (FI), and vascular flow index (VFI) (Ferreira et al., 2007). In 
an effort to elucidate the vascular changes that occur in women with recurrent 
abortion, and to identify women with poor uterine perfusion, we compared uter-
ine artery pulsatility index (PI) and resistance index (RI), subendometrial blood 
flow indices (VI, FI, VFI) and endometrial thickness, between women with no 
history of abortion and women with recurrent abortion.
Study design, size, duration: The study was performed as a cross sectional 
design during the period from (December 2011) till (January 2013). We had 100 
participants presented to the outpatient clinic in Kasr El Aini maternity hospi-
tal, they were classified into two groups: (Group A): 50 participants presented 
with a history of recurrent pregnancy loss (the case group) and (Group B):  
50 participants who had no history of abortion and at least 1 child born at term 
(the control group).
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intravenous Intralipid (8 ml of a 20% lipid solution containing soya oil in 
250 ml NaCl). Patients with a known allergy to soya were excluded. Treatment 
started at the day of the oocyte collection or embryo transfer in RIF patients and 
after the positive pregnancy test in RPL patients. Intralipid administration was 
repeated every 2 weeks until 12 + 0 weeks of gestation.
Main results and the role of chance: Pregnancy was achieved in 9 patients  
(4 RPL and 5 RIF patients) with one live birth (healthy baby girl), one early 
miscarriage and 7 currently ongoing pregnancies. Of the remaining 5 RIF 
patients with unsuccessful assisted reproduction cycles 4 were older-aged 
(44 years n = 2, 42 years n = 1 and 40 years n = 1) and one patient underwent 
a natural cycle IVF with only one oocyte. So far, no allergic reactions or side 
effects were observed within the study population.
Limitations, reason for caution: The study population is small, but the study 
is ongoing.
Wider implications of the findings: Intravenous lntralipid administration 
could be a cost-effective treatment to enhance live birth rate in RPL and RIF 
patients with elevated uterine NK cells.
Study funding/competing interest(s): Funding by hospital/clinic(s), Depart-
ment of Gynecological Endocrinology and Fertility Disorders, University  
Hospital Heidelberg, Germany, Placenta-Lab, Department of Obstetrics,  
University Hospital Jena, Germany.
Trial registration number: A trial registration number was not required so far 
due to the retrospective study design.

P-064 Increased chromosome 16 disomy rates in human spermatozoa 
seem to be associated with recurrent miscarriages

N. Rogenhofer1, M. Neusser2, V. v Schönfeldt1, S. Dürl2, R. Ochsenkühn3, 
M. Trottmann4, O. Steinlein2, S. Müller2, C.J. Thaler1

1Ludwig Maximillians University, Hormon und Kinderwunschzentrum, 
München, Germany
2Ludwig Maximillians University, Institute of Human Genetics, München, 
Germany
3Center for Reproductive Medicine, München, Germany
4Ludwig Maximillians University, Department of Urology, München, Germany

Study question: We investigated, whether unexplained recurrent spontaneous 
abortions (RSA) are associated with increased rates of aneuploidy in spermato-
zoa of RSA-partners (‘RSA-males’).
Summary answer: Our ‘sperm-FISH’ data on ‘RSA-males’ showed in more 
than 70% increased disomy rates for three or more chromosomes. Particularly, 
for chromosome 16 significantly increased disomy rates were found in more 
than 80% of cases. We suggest, that aneuploidy screening of sperm samples of 
‘RSA-males’ may be beneficial in a comprehensive clinical work-up of RSA.
What is known already: Numerous fluorescence in situ hybridization (FISH) 
studies to interphase nuclei of human spermatozoa (‘sperm-FISH’) have eluci-
dated non-disjunction mechanisms and frequencies in male germ cells [1]. Up 
to now ‘sperm-FISH’ data on ‘RSA-males’ are rare and limited to chromosomes 
13, 18, 21, X and Y. However, available data indicate that these patients may 
have an elevated gonosomal disomy rate as well increased cumulative aneu-
ploidy frequencies in their spermatozoa [2].
Study design, size, duration: We analyzed eleven male partners of an exactly 
characterized group of patients suffering from unexplained RSA by using a 
custom designed FISH on spermatozoa.
Participants/materials, setting, methods: Sperm samples were evaluated for 
elevated diploidy and disomy levels of chromosomes 1–22, X and Y by multico-
lour ‘sperm-FISH’. For the first time, all human chromosomes were screened, 
as numeric chromosomal aberrations in chromosomes other than 13, 18, 21, X 
and Y have been shown to be prevalent in miscarriages [3].
Main results and the role of chance: This study revealed mean disomy rates 
between 0.04% for chromosome 7 and 0.36% for chromosome 16. Compar-
ing with base-line aneuploidy rates from literature and from internal control 
samples, significantly (P < 0.05) elevated mean disomy rates were observed for 
chromosomes 1, 2, 6, 15 and 16 while chromosomes 3, 7, 8, 14, 17 and X were 
inconspicuous in all patients. Particularly, for chromosome 16 significantly in-
creased disomy rates were found in more than 80% of cases. Analysing sper-
matozoa for aneuploidy of chromosomes 1, 6, 21 and especially 16 may help to 
increase prognostic prediction in ‘RSA-males’.
Limitations, reason for caution: However, so far, insufficient information is 
available to support our findings and additional data on the incidence rate of 

What is known already: Inappropriate immunological responses of mother 
are probably the main cause of unexplained recurrent spontaneous miscarriage 
(URSM), particularly Th1/Th2, Treg/Th17 and cytokines balances. The Th1/ 
Th2 and Th17 /Treg balances provide a new insight toward understanding of ap-
propriate immune responses and mis-conducting of the immune system toward 
immune-pathological disorders.
Study design, size, duration: This cross-sectional study was conducted on  
20 women with at least three unexplained spontaneous miscarriage and  
20 healthy fertile women between December 2011 and October 2012.
Participants/materials, setting, methods: Peripheral blood samples were taken 
from participants during luteal phase in the window of implantation. A Flow 
cytometry analysis was used to measure the frequencies of Th17 and Treg cells. 
Quantitative real-time PCR was performed for expressions of GITR, FoxP3, 
CTLA-4, TGF-β, IL-10, IL-23, IL-17, IL-6, IL-21 cytokines and markers.
Main results and the role of chance: There were 5.66 ± 0.85% Treg cells in 
the URSM subjects which was lower than in the NNP (9.5 ± 1.48%; p = 0.001). 
The frequency of Th17 cells in the URSM group (2.8 ± 0.51%) was higher than 
in the NNP group (1.82 ± 0.41%; p = 0.018). Significantly higher expression 
of IL-23 (p = 0.0001), IL-17 (p = 0.038), IL-6 (p = 0.048) cytokines were ob-
served in URSM subjects compared to NNP group. Furthermore, expression of 
IL-21 in the URSM group was higher than the NNP group which was not sta-
tistically significant (p = 0.581). Although, there was significantly less expres-
sion of TGF-β (p = 0.001), FoxP3 (p = 0.008), GITR (p = 0.005) and CTLA-4 
(p = 0.015) cytokines and factors in URSM subjects compared to NNP group. 
However, expression of IL-10 in the URSM subjects was non-significantly 
higher than in the NNP (p = 0.52).
Limitations, reason for caution: Since cellular and molecular tests are labor 
intensive, time consuming, and requires processing of samples within a few 
hours, the study was conducted on a small population. However, further studies 
with larger sample size are needed for better understanding of the molecular 
basis of immunological factors which might be implicated in miscarriage.
Wider implications of the findings: As we expected there was a significant im-
balance in Treg/Th17 cells. The frequencies of these cells as well as expression 
of related cytokines and factors were changed significantly in URSM group 
compared to NNP group which was supported with the results of previous stud-
ies. It is important to focus on the Treg/Th17 balance in reproductive biology 
and immunology to find new strategies for diagnosis and therapies about im-
plantation failure and preterm labor recurrent pregnancy loss.
Study funding/competing interest(s): Funding by University(ies), Research 
Deputy of Iran University of Medical Sciences, the Department of Anatomy 
and Molecular Research Center, Iran University.
Trial registration number: 130174.

P-063 Intravenous lipid administration in RPL and RIF patients with 
elevated uterine natural killer cells

V. Holschbach1, R.J. Kuon1, T. Goeggl1, V. Daniel2, M. Weber3, U.R. Markert3, 
T. Strowitzki1, B. Toth1

1University Hospital Heidelberg, Department of Gynecological Endocrinology 
and Fertility Disorders, Heidelberg, Germany
2University Hospital Heidelberg, Department of Transplantation-Immunology, 
Heidelberg, Germany
3University Hospital Jena, Placenta-Lab Department of Obstetrics,  
Jena, Germany

Study question: Does intravenous lipid treatment in patients with recurrent 
pregnancy loss (RPL) or recurrent implantation failure (RIF) and elevated uter-
ine natural killer cells improve live birth rate (LBR)?
Summary answer: Preliminary data indicate that treatment with a soya con-
taining lipid solution in RPL and RIF patients might elevate live birth rate.
What is known already: There are several studies indicating that uterine and 
peripheral natural killer cells (uNK and pNK) are elevated in RPL and RIF pa-
tients. However, there is no standardized immunological treatment option so far.
Study design, size, duration: This retrospective case control study started in 
April 2013 with a total of 14 patients with elevated uterine NK cells included so 
far (n = 4 RPL, n = 10 RIF).
Participants/materials, setting, methods: A standardized diagnostic proce-
dure for analyzing uNK cells in the endometrial biopsy was established. Uterine 
NK cells were identified by immunohistochemistry (CD56+, counterstaining 
with hematoxylin). Patients with elevated uNK cells were offered to receive  
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on D3, with no detriment to embryo development or morphokinetic parameters. 
This will also improve work flow in a laboratory utilizing EmbryoScope  
technology for embryo selection.
Study funding/competing interest(s): Funding by hospital/clinic(s),  
non-applicable.
Trial registration number: Non-applicable.

P-066 Comparison of embryonic development by pronucleus 
diameter and differences in second synchrony using time-lapse 
monitoring

F. Kojima1, Y. sato1, T. Sakamoto2

1Sakamoto Tomomi Clinic, Laboratory, Hirosaki, Japan
2Sakamoto Tomomi Clinic, Dr., Hirosaki, Japan

Study question: This study compared the transition time from the three-cell 
stage to the four-cell stage (s2 = second synchrony), differences in size of pro-
nuclei, and subsequent embryonic development.
Summary answer: This study revealed that the rate of embryonic development 
was lower in uneven embryos than in even ones. Good embryonic development 
can be determined based on the size of pronuclei alone, but measurement of the 
time for s2 could predict subsequent embryonic development.
What is known already: There is no study which is divided into the pronucleus 
diameter difference.
Study design, size, duration: Cohort study (retrospective). This study was per-
formed on 584 fertilized embryos obtained from 172 cycles of 116 subjects 
who underwent in vitro fertilization or intracytoplasmic sperm injection be-
tween March 2012 and November 2013 in this clinic.
Participants/materials, setting, methods: According to the observation of the 
appearance of pronuclei, they were divided into two groups (even embryos with 
a diameter difference of <5 μm). The transition time for s2 was classified into 
the speed of subsequent embryonic development and the rate of good embry-
onic development between even and uneven embryos.
Main results and the role of chance: The comparison indicated that the 
rate of good embryonic development was significantly lower in the uneven 
embryo group (uneven embryos vs. even embryos = 20.1:51.5). For s2, the 
rate of good embryonic development was significantly lower in the group 
≥5 h than in that <5 h, which was the same for both uneven and even em-
bryos (uneven = 25.7:5.6, even = 57.7:17.9). When the uneven and even 
embryos in the group of s2 <5 h were compared, the rate of good embry-
onic development was significantly lower in the uneven embryos (uneven 
vs. even = 25.7:57.7). When comparing the even embryos in the group of 
s2 <5 h and the uneven embryos in the group of s2 ≥5 h, the former group 
showed a significantly lower rate of good embryonic development (uneven 
vs. even = 25.7:17.9).
Limitations, reason for caution: there are no limitations, and no reasons for 
caution.
Wider implications of the findings: This study revealed that the rate of em-
bryonic development was lower in uneven embryos than in even ones. revealed 
that the rate of embryonic development was lower in the group ≥5 h than in 
that <5 h.
Study funding/competing interest(s): Funding by hospital/clinic(s), Saka-
moto Tomomi clinic.
Trial registration number: No number.

P-067 Impact of morphological assessment of embryo quality on day 
2 on reproductive outcomes in day 3 embryo transfers: a randomized 
study

M. Rodriguez Garabatos1, A. Obradors1, A. Pujol1, O. Coll1, V. Vernaeve1, 
R. Vassena1

1Clinica Eugin, Assisted Reproduction, Barcelona, Spain

Study question: The objective of this study is to investigate whether forgoing 
the usual developmental and morphological check at day 2 of in vitro develop-
ment has any impact on pregnancy rates after day 3 embryo transfer (ET) in 
ICSI cycles.
Summary answer: We found no significant difference in pregnancy rates be-
tween embryos transferred on day 3 that were morphologically assessed in day 
2 versus those that that were transferred without assessment in day 2.

aneuploid spermatozoa in the general male population and in ‘RSA-males’ is 
required.
Wider implications of the findings: Aneuploidy and diploidy screening in 
spermatozoa of ‘RSA-partners’ appear to be an effective prognostic tools that 
may be useful in reproductive genetic counselling. This notion may offer more 
detailed insights and a more accurate prognostic prediction for couples with 
unexplained RSA than traditional karyotype analysis on merely somatic cells.
References
1. Templado C et al. Cytogenet Genome Res 2011;133:91–9.
2. Carrell DT et al. Obstet Gynecol 2003;101:1229-35.
3. Hassold T et al. Environ Mol Mutagen 1996;28:167–75.

Study funding/competing interest(s): Funding by national/international orga-
nization(s), Supported by Friedrich-Baur-Stiftung.
Trial registration number: Approved by Human Investigation Review Board 
of LMU (107-09).
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P-065 Sibling embryo study to evaluate the potential impact on 
morphokinetics of a medium refresh on day 3, during extended culture

L. Lee1, S. Montgomery1, S. Duffy1, A. Campbell2, M. Laegdsmand3, 
S. Fishel2

1Care Fertility, Embryology, Manchester, United Kingdom
2Care Fertility, Embryology, Nottingham, United Kingdom
3Fertilitech, Scientific Communications, Aarhus, Denmark

Study question: When comparing sibling embryos, does refreshing of universal 
culture medium, on day 3 (D3), during extended culture, impact morphokinetics 
compared to leaving the medium unchanged?
Summary answer: There was no significant difference in the stage of devel-
opment reached, or the start time of blastulation (tSB) or time to reach full 
blastocyst (tB) compared to hours post insemination (hpi) whether the medium 
was refreshed on D3 or not.
What is known already: During embryo culture with universal medium, manu-
facturer recommendation is to refresh the medium on D3 to avoid the potential 
build -up of ammonia, VOCs or toxins that may be detrimental to embryo de-
velopment. EmbryoScope™ (Fertilitech, Denmark) culture utilizes HEPA and 
active carbon filtered gas, in an enclosed culture environment, which may reduce 
the requirement for refreshing media on D3.
Study design, size, duration: A total of 232 sibling embryos were annotated 
for morphokinetic variables including tSB and tB between 04/07/2013 and 
12/12/2013 in a private IVF centre. tSB and tB were previously shown to be 
biomarkers predictive of embryo viability.
Participants/materials, setting, methods: Using the EmbryoScope™ the 
morphological and morphokinetic development of sibling oocytes, in the same 
EmbryoScope slide, with and without refreshing the medium on D3 of develop-
ment were compared. 85 cycles were included in this sibling embryo study for 
patients undergoing ICSI and electing to use the EmbryoScope.
Main results and the role of chance: There was no significant difference 
in the proportion of embryos that reached the blastocyst stage in the two 
groups. In the refresh group, 76.4% and 67% we recorded a tSB and a tB, 
compared to 72.4% (p = 0.25) and 62.3% (p = 0.22) respectively in the 
non refresh group. There was no significant difference in the proportion of 
embryos that reached tSB by 100 h post ICSI (hpi) at 50.3% and 43.6% 
(p = 0.08) in the refresh and non refresh group respectively. There was no 
significant difference in the proportion of embryos that reached the full blas-
tocyst stage by116 hpi at 55.1% and 47.6% for the refresh and non-refresh 
groups respectively (p = 0.06).
Limitations, reason for caution: Whilst refreshing the medium had no im-
pact on morphokinetics we have not studied the potential impact on clinical 
outcome.
Wider implications of the findings: It may prove beneficial to remove the need 
to disturb the stable conditions of EmbryoScope culture, with a media change 
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Main results and the role of chance: To confirm the activity and effect 
of milrinone on oocyte maturation, we cultured mouse GV oocyte in milri-
none containing medium for 1, 3, and 5 h and extended culture for oocyte 
maturation. There is no difference in in vitro maturation and fertilization rate 
between fresh and vitrified/warmed oocyte. However, the development rate 
to blastocyst in thawed/warmed oocyte was significantly lower than those in 
fresh oocyte (p < 0.05). The development rate to blastocyst was recovered 
if these oocytes were incubated in milrinone for more than 3 h for recov-
ery of mitochondrial function before oocyte maturation. Thawed/warmed 
oocyte showed high level of ROS and low mitochondrial membrane poten-
tial compare to control oocyte, on the other hand, for 3 h incubated oocyte 
in milrinone showed similar level of ROS and recovered to high polarized 
mitochondrial inner membrane potential non-vitrified 3 h in vitro cultured 
oocyte (p < 0.05).
Limitations, reason for caution: None.
Wider implications of the findings: Extended prophase I stage in milrinone 
before in vitro maturation may help the recovery of antioxidant system from 
vitrification and facilitate the embryonic development.
Study funding/competing interest(s): Funding by national/international 
organization(s), Korea Healthcare Technology R&D Project, Ministry for 
Health, Welfare & Family affairs, Republic of Korea (A120080).
Trial registration number: None.

P-069 A novel lipidomic strategy for phospholipid biomarker 
identification during oocyte vitrification

Abstract withdrawn by the author

P-070 Comparison of recovery, survival and clinical pregnancy  
rate between two different closed vitrification devices  
(Rapid-i versus Cryotip)

M. Banti1

1London Fertility Centre, Embryology, London, United Kingdom

Study question: Can Rapid-i (Vitrolife) significantly improve the recovery, 
survival and pregnancy rate in Frozen Embryo Replacement (FER) cycles when 
compared to Cryotip (Irvine Scientific)?
Summary answer: According to this study Rapid-i was found to significantly 
improve the recovery and survival rate of warmed embryos. The clinical preg-
nancy rate (CPR) was higher for patients with embryos vitrified in Rapid-i in 
comparison to Cryotip. However, no statistical significance was found on the 
CPR between the two devices.
What is known already: Different devices are used clinically for embryo 
vitrification in order to achieve high cooling and accurate warming rates. 
The Rapid-i is a new “closed” vitrification device and only two studies are 
published regarding its success on human embryo vitrification (Desai et al. 
2012; Hashimoto et al. 2013). The findings of this study agree with the pres-
ent published data.
Study design, size, duration: A total of 289 embryos were thawed from 1st 
October 2012 to 31st October 2014 in 93 FER cycles and the results of the two 
devices were compared. The embryos were vitrified at different developmental 
stages but the majority of the patients had embryos vitrified at the blastocyst 
stage.
Participants/materials, setting, methods: A total of 93 couples were studied, 
41 of them had their embryos frozen with Rapid-i (139 embryos), while 52 on 
Cryotip (150 embryos). Irvine Scientific Freeze and Thaw kits were used to vit-
rify and warm embryos irrespective of device. Vitrification and warming were 
carried out as per protocol.
Main results and the role of chance: The statistical analysis of all the 93 FER 
cases that were carried out from 1st October 2012 until 31 January 2014 in 
London Fertility Centre has shown that Rapid-i achieves a significantly higher 
recovery and survival rate in comparison to the Cryotip (p < 0.05).

The CPR was higher after transfer of embryos vitrified on Rapid-i in 
comparison to those vitrified on Cryotip. However the difference was not 
significant (p = 0.27, p > 0.05). This might be due to the low number of 
patients that was analysed. A further analysis of additional cases should be 
carried out.

What is known already: During morphological assessment of embryo develop-
ment, day 2 evaluation is often used, together with day 3, to select the embryos 
for transfer, as improved knowledge of developmental speed and cleavage timing 
should improve embryo selection. However, classical day 2 evaluation implies 
exposure of the embryos to a non-ideal environment.
Study design, size, duration: Randomized study powered to detect a differ-
ence of 10% in biochemical pregnancy rates. Highest scoring embryos on day 
3 were selected for ET. If scores were similar, day 2 assessment was taken 
into account. Exclusion criteria were: development to blastocyst, ET at day 2, 
testicular biopsy.
Participants/materials, setting, methods: Embryos proceeding from 762 ICSI 
cycles with either own or donated eggs were classified according to a standard-
ized scoring system (1 to 10) at day 2 and day 3 in the control group (n = 380), 
and only on day 3 in the study group (n = 382). ET was performed on day 3 in 
all cases.
Main results and the role of chance: In 93% of cases, 2 embryos were 
transferred. Univariate and multivariate analyses returned no significant 
differences in biochemical (46.3% vs. 43.2%), clinical (31.3% vs. 28.5%), 
and ongoing pregnancy rates (30.8% vs. 24%) between the control and the 
study group. The average age for oocyte donors was 26.5, while for cycles 
with own cycles was 36.8; the age of the woman providing the eggs was the 
only factor found to affect clinical and ongoing pregnancy rates (p = 0.019) 
however, the source of oocytes (donation of own patient) did not affect the 
pregnancy rate (p = 0.72) indicating oocyte quality as the main determinant 
of success in all cycles.
Limitations, reason for caution: This is a prospective, randomized study. All 
cycles were performed using ICSI as fertilization technique; generalization of 
these findings to classical IVF cycles should be made with caution.
Wider implications of the findings: Our results indicate that increased 
knowledge on developmental speed gathered by comparing day 2 to day 3 
assessment is offset by the detrimental effect of removal from the culture 
environment of the developing embryos. Our results are in line with emerg-
ing evidence suggesting that undisturbed culture, per se, improves embryo 
viability.
Study funding/competing interest(s): Funding by hospital/clinic(s).
Trial registration number: N/A.

P-068 Alteration of mitochondrial activity during vitrification of mouse 
immature oocyte might be recovered by extending gv stage

J.H. Eum1, S.Y. Yoon1, E.A. Park1, H.M. Jang1, H.J. Won1, W.S. Lee1, 
T.K. Yoon1, D.R. Lee1

1CHA University, Fertility Center of CHA Gangnam Medical Center, Seoul, 
South Korea

Study question: We investigated the possible causes for low development  
to blastocyst of vitrified/warmed oocytes by evaluating the changes of high-
polarized mitochondria redistribution and ROS production.
Summary answer: Alteration of high polarized mitochondria distribution in 
vitrified oocyte may affect on mitochondria activity including ROS production 
during fertilization and further development. Pre-incubation in milrinone be-
fore in vitro maturation may help the redistribution of high polarized mitochon-
drial inner membrane potential and ROS production.
What is known already: Mitochondria have a central role for cell viability and 
in early mammalian embryogenesis. Asymmetric distribution of mitochondria 
at pronuclear stage has been associated with asymmetric segregation into dif-
ferent blastomeres might be the reason of cell death and abnormal embryonic 
development. Mitochondrial activity has been known to be altered by vitrifica-
tion process.
Study design, size, duration: Animal study, September 2012 to February 2013.
Participants/materials, setting, methods: Immature GV oocytes were vitri-
fied in EG + DMSO with an EM grid and slush-nitrogen. To block spontane-
ous GVBD, we used a milrinone, as phosphodiesterase 3 inhibitor, The thawed/
warmed oocyte were cultured in TCM199 for in vitro or subjected to test high-
polarized mitochondria distribution with JC-1 or ROS with CLSM. In vitro 
matured MII oocyte were fertilized in vitro and cultured in KSOM for 5 days to 
analyze embryonic development.
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cryoconservation. However, children follow up is essential to exclude ad-
verse developmental effect of the technique. Oocyte vitrification was per-
formed using a specific open system based process the only one supported 
by evidence based medicine, other vitrification systems should be tested 
based on comparable criteria.
Study funding/competing interest(s): Funding by hospital/clinic(s), Hopital 
Saint-Jospeh.
Trial registration number: None.

P-072 Detailed time-lapse morphokinetic analysis of early embryo 
multinucleation: impact on implantation rate

A. Galán Rivas1, I. Rubio1, J. Aguilar2, E. Muñoz2, C. Albert1, M. Meseguer1

1Equipo IVI S.L., IVI Valencia, Valencia, Spain
2Equipo IVI S.L., IVI Vigo, Vigo, Spain

Study question: Is there any effect of time range in which 2-cell embryos show 
nuclei on the implantation rate?
Summary answer: By using a large database, we provide an analysis of the 
number of nuclei present on each of the two blastomeres of the two cell embryo 
and their times of appearance/disappearance, proving that only the presence of 
>2 nuclei on at least 1 blastomere decreases implantation rates.
What is known already: Embryo evaluation is mainly performed under 
light microscope with limitations as subjectivity, prolonged exposure to light, 
changes in culture conditions and static perception of embryonic development. 
Evaluating morphological changes using time-lapse, through Embryoscope® 
allows maintaining conditions and provides useful information to predict em-
bryo implantation. Multinucleation is the presence of more than one nucleus 
per blastomere; it has been used as a tool to select embryos, as it is considered 
a marker of poor embryo development.
Study design, size, duration: Observational, retrospective, clinical study. 
A total of 1602 transferred embryos were cultured and analyzed in Embryo-
scope® time-lapse incubator after ICSI until day 3 (D3) of development, only 
embryos when gestational sacs matched with the number of transferred embry-
os were used to study implantation (n = 1195). Study was performed between 
2011 and 2013.
Participants/materials, setting, methods: From 1602 embryos, timing of ap-
pearance and disappearance of blastomere nuclei was annotated along embryo 
development in 2-cell stage, as well as the presence and number of the nuclei 
seen in 2 and 4-cell-stage embryos.
Main results and the role of chance: From 1602 embryos analyzed, 497 
(31.0%) presented at least one multinucleated blastomere, while only 124 
(8.2%) of transferred embryos had multinucleated blastomeres at the 4-cell 
stage.

Implantation rates decreased if multinucleated embryos were transferred, 
but differences were only significant if >2 nuclei were present in at least one 
blastomere (25.0 vs. 35.1%) (p = 0.006). Regarding 4-cell stage, the simple 
presence of one blastomere with more than one nucleus significantly affects 
implantation rates (34.8 vs. 19.7%) (p < 0.0001).

Average timings of appearance of nuclei were 28.5 (CI95% 28.1–28.5) 
hours post ICSI, being significantly delayed in embryos with multinucleated 
blastomeres (30.1 h, CI95% 29.4–30.7). Disappearance of nuclei occurs 36.7 h 
(CI95% 36.4–37.0), as previously multinucleated embryos presented a delayed 
fading of blastomere nuclei.
Limitations, reason for caution: This research is from a retrospective analysis. 
Only transferred embryos were analyzed, there is no information of the nuclear 
dynamics of bad quality un-selected embryos.
Wider implications of the findings: The multinucleation parameters here de-
scribed are not compatible with the single point morphology observations, then, 
inclusion of novel kinetic parameters into embryo evaluation may improve cur-
rent selection criteria. Data here provided show the relevance of multinucleation 
at the 2-cell stage only in those cases when more than one blastomere present 
an additional nucleus. Nuclei dynamics (including duration of synthesis phase 
is longer on multinucleated embryos) and may be applied as a kinetic selection 
criterion.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI.
Trial registration number: None.

Limitations, reason for caution: As discussed above, a further analysis of FER 
cases should take place in order to be more accurate and confident to decide 
whether Rapid-i significantly improves the success rates.
Wider implications of the findings: Our results agree with the published data 
(Desai et al. 2013). Further studies on more FER cycles and different devel-
opmental stages of embryos should take place. In this way, it will be possible 
to investigate whether vitrification with the two different devices has different 
outcomes on embryos of different developmental stages. In addition, improv-
ing recovery rates will enhance the chance of an embryo transfer which might 
give a higher chance of pregnancy, so Rapid-i is highly likely to significantly 
improve the CPR.
Study funding/competing interest(s): Funding by hospital/clinic(s), London 
Fertility Centre.
Trial registration number: N/A.

P-071 Evaluation of vitrified/warmed oocyte derived embryos 
development and morphology

D. Montjean1, C. Siraudin1, P. Boyer1

1Hopital Saint Joseph, Reproductive Medicine and Biology Department, 
Marseille, France

Study question: Do oocyte vitrification/warming cycles affect embryo mor-
phology and development?
Summary answer: Our results show that embryos obtained using vitrified/
warmed oocytes show similar morphological characteristics and do develop the 
same way as fresh oocytes derived embryos in terms of early cleavage rate, 
blastomeres size, degree of fragmentation and Morula and Blastocyst develop-
ment rate.
What is known already: Oocyte vitrification is a worldwide used technique 
that has proved its interest in fertility preservation and egg donation pro-
grams, as well as for infertile couple’s management. Although it was shown 
not to alter oocyte integrity, its impact on derived embryos development 
has not yet been documented. This study investigates early cleavage rate, 
blastomeres size, blastomeres fragmentation rate and Blastocyst formation 
in vitrified/warmed oocyte derived embryos as compared to sibling fresh 
oocyte derived embryos.
Study design, size, duration: This study includes 90 infertility cases with large 
oocyte cohort that was divided into 2 groups after denudation. A part of oocytes 
underwent ICSI while others were vitrified. Oocyte warming cycles were per-
formed when no pregnancy happened using fresh eggs. Zygote to Blastocyst 
stages were recorded prospectively in an image database.
Participants/materials, setting, methods: 648 oocytes were vitrified using 
Cryotop (Kitazato) and 537 fresh sibling oocytes were microinjected for 90 
infertility couples. 117 oocyte warming cycles after pregnancy failure (when 
fresh oocytes were used) enabled to compare vitrified/warmed oocytes derived 
embryo development to that of fresh oocyte derived embryos using image  
database.
Main results and the role of chance: Vitrified/warmed oocyte derived embryos 
(VODE) have not shown major differences as compared to fresh oocyte derived 
embryos (FODE). The evolution of 520 and 451 zygotes obtained after microin-
jection of fresh oocytes and vitrified/warmed oocytes, respectively, was followed 
and recorded daily in an image database up to day 5. No statistical difference 
was observed in early cleavage rate at about 45 h post microinjection (66.7% 
in FODE vs 68.7% in VODE). Blastomeres fragmentation rate and blastomeres 
size in VODE were the same as in FODE. Our data show that day 4 Morula 
development rate (43.6% in FODE vs 41.1% in VODE) and day 5 Blastocyst 
development rate (35.4% in FODE vs 35.8% in VODE) is to not affected by 
oocyte vitrification.
Limitations, reason for caution: Large oocyte cohort needed to conduct our 
study may account for poor oocyte quality and thus low blastocyst in vitro de-
velopment. This study design enables to exclude potential negative effect of 
oocyte vitrification on embryo development but does not allow comparing the 
implantation rate of VODE with that of FODE.
Wider implications of the findings: Our results showing that embryo 
development is not altered by oocyte vitrification emphasize the fact  
that oocyte vitrification is a reliable technique that could replace embryo 
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Study question: Can survival rates and subsequent implantation rates simi-
lar to those obtained with open oocyte vitrification systems be achieved using 
a closed system that reduces contamination risks associated with long term  
storage?
Summary answer: Following optimization of cryoprotectant exposure and 
modification of the cooling procedure, survival and implantation rates similar 
to those observed with fresh oocytes can be achieved using a closed vitrifica-
tion tool.
What is known already: High survival rates and clinical outcomes similar 
to those from fresh oocytes have been observed with an open oocyte vitrifi-
cation system using donor oocytes. It has been suggested that the extremely 
fast cooling rates that are only achieved with open systems are necessary for 
human oocyte vitrification. However, there is a potential risk of introducing 
contamination with open systems and this is of concern for fertility preserva-
tion patients storing oocytes over long time periods.
Study design, size, duration: Comparison of oocyte vitrification using ethyl-
ene glycol (EG) + dimethylsuphoxide (DMSO) + sucrose employing an opti-
mized closed system (Rapid i®) and an open system (Cryolock). Assessment of 
subsequent application of this closed vitrification procedure in clinical oocyte 
cryopreservation cases in an ART clinic.
Participants/materials, setting, methods: Comparison of tools and closed vit-
rification optimization were carried out using donated immature oocytes that 
were matured in vitro (IVM). Only resultant Metaphase II (MII) oocytes were 
vitrified. The closed system was subsequently introduced clinically for mature 
oocyte cryopreservation cases, mainly involving failure to retrieve sufficient 
sperm for ICSI.
Main results and the role of chance: IVM oocytes were exposed to equili-
bration solution (ES) for 10 min followed by exposure to vitrification so-
lution and rapid cooling (≤1 min) using either the open or closed system. 
92% (73/79) survival was achieved with the open system but initial surviv-
al with the closed system was significantly lower (76%; 22/29; p < 0.05). 
Inadvertent exposure to vapour during the closed vitrification was identi-
fied as a problem and closed system survival subsequently improved to 
89% (34/38).

Due to large variation in re-expansion time in ES for in vivo matured 
oocytes (re-expansion range 4–12min; n = 1244 oocytes), ES exposure was 
extended to 12 min. To date, clinical closed vitrification has resulted in 85% 
(80/94) survival, and an implantation rate of 31% (5/16) from the transfer of 
day 2 embryos.
Limitations, reason for caution: These are preliminary clinical results for the 
closed oocyte vitrification system and require confirmation with larger num-
bers. Further improvements in the system may also be possible.
Wider implications of the findings: A successful closed oocyte vitrification 
system eliminates potential contamination risks, thereby providing a safer sys-
tem for long-term storage in cases such as those involving young fertility pres-
ervation patients.
Study funding/competing interest(s): Funding by hospital/clinic(s), Melbourne 
IVF.
Trial registration number: Not applicable.

P-075 Time-lapse imaging demonstrates that human embryos 
undergoing nuclear envelope breakdown (NEBD) within an  
optimal time range exhibit enhanced developmental potential

D.H. Edgar1, P.L. Wale2

1Royal Women’s Hospital, Reproductive Services/Melbourne IVF, Parkville 
Victoria, Australia
2Melbourne IVF, Suite 10 320 Victoria Parade, East Melbourne, Australia

Study question: Is the precise timing of Nuclear Envelope Breakdown (NEBD) 
predictive of the ability to form a blastocyst by 115 h post insemination and can 
it be used in a simple algorithm to select human early cleavage stage embryos 
with enhanced developmental potential?
Summary answer: Timing of NEBD is predictive of timely blastocyst for-
mation and an optimal window for NEBD was identified. A simple algorithm 
based on this window and a similar optimal window for cleavage to the 4-cell 
stage can be used early on day 2 to identify embryos with significantly en-
hanced developmental potential.
What is known already: The developmental/ implantation potential of 
a human embryo has been shown to be dependent on whether or not it 

P-073 Quality enhancement of bovine blastocysts produced in  
defined media containing an optimised concentration of recombinant 
human albumin

M. Murakami1, T. Kuramoto2

1Kuramoto Women’s Clinic, Research Laboratory, Fukuoka, Japan
2Kuramoto Women’s Clinic, Director, Fukuoka, Japan

Study question: A bovine embryo model was used to compare the yield and 
quality of blastocysts produced in standard commercial media containing 
human serum albumin (HSA) with the yield and quality of those produced in 
chemically defined media containing different concentrations of recombinant 
human albumin (recHA).
Summary answer: In standard embryo production media, blood-derived HSA 
(5 mg/mL) can be replaced with a lower concentration of recHA (0.5 mg/mL) to 
produce good-quality bovine blastocysts; furthermore, blastocyst viability after 
vitrification was higher in the recHA group than in the HSA group.
What is known already: HSA, a common protein source in assisted reproductive 
technology (ART), may contribute to biological variation, introduction of toxic res-
idues, and disease transmission. Using recHA as the sole protein source is advanta-
geous in terms of batch-to-batch consistency, biological stability, and minimising 
viral contamination; however, the extant literature on recHA use is limited. Studies 
on recHA use, including the determination of the optimal recHA concentration 
for embryo production, are needed to develop chemically defined ART systems.
Study design, size, duration: Experiment 1: in vitro-matured bovine oocytes 
(n = 1798) were fertilised/cultured with HSA or recHA and evaluated for blas-
tocyst development (day 8). Experiment 2: the produced blastocyst quality was 
assessed in terms of cryosurvival (n = 131), cell count (n = 116), and oxygen 
consumption rate (OCR) (n = 196).
Participants/materials, setting, methods: Experiment 1: oocytes underwent 
conventional in vitro fertilisation (IVF) in G-IVF medium and were cultured 
in G1/G2 media. The media contained 5 mg/mL HSA or 0.5, 2.5, or 5 mg/mL 
recHA (Vitrolife). Experiment 2: blastocysts derived from oocytes fertilised/
cultured in 5 mg/mL HSA or 0.5 mg/mL recHA were quality tested.
Main results and the role of chance: Experiment 1: blastocyst rates increased 
with decreasing recHA concentrations in the defined IVF and in the embryo cul-
ture media. In addition, blastocyst rates were similar between oocytes fertilised/
cultured in 5 mg/mL HSA (60/239, 25.8 ± 3.2%) or 0.5 mg/mL recHA (60/230, 
26.7 ± 3.5%). Experiment 2: hatched blastocyst rates after 24-h cryotop vitrifi-
cation were higher in the recHA group (28/67, 41.8%) than in the HSA group 
(14/64, 21.9%) (P < 0.05), although all warmed blastocysts re-expanded. Blas-
tocyst cell numbers after nuclear staining were similar in the HSA (108.9 ± 3.1) 
and recHA (114.0 ± 2.7) groups. Blastocyst OCRs (F × 1014/mol−1s−1) measured 
by the cell respiration assay system (Clino, Japan) were similar in the HSA 
(1.16 ± 0.02) and recHA (1.15 ± 0.02) groups.
Limitations, reason for caution: The results of this study are restricted to in 
vitro data using bovine embryos; however, humans and cattle have similar fol-
licular dynamics and timings of embryo development. Based on the presented 
results, we are investigating the use of completely defined media for all ART 
protocols in clinical settings.
Wider implications of the findings: These results suggest that chemically 
defined media, containing a reduced concentration of recHA, for in vitro em-
bryo production yield good-quality bovine blastocysts, with improved viability 
after cryopreservation. A defined culture system may be effective for producing 
embryos with increased cryotolerance. Our findings represent a useful step to-
wards developing standardised and defined ART systems. These investigations 
will eliminate the inherent variation and potential risks associated with the use 
of biological products.
Study funding/competing interest(s): Funding by hospital/clinic(s), Kura-
moto Women’s Clinic.
Trial registration number: N/A.

P-074 Optimization of a closed system for human oocyte vitrification 
using in vitro matured oocytes and subsequent clinical outcomes from in 
vivo matured oocytes

D. Gook1, K. Lewis2, B. Choo2, D.H. Edgar1

1The Women’s Hospital & Melbourne IVF & University of Melbourne,  
Reproductive Services & Obstetrics & Gynaecology, Parkville Victoria, 
Australia
2Melbourne IVF, Melbourne IVF, East Melbourne Victoria, Australia
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was compared between fresh blastocyst transfer from frozen eggs and frozen 
blastocyst transfer from fresh eggs.
Participants/materials, setting, methods: Donor eggs were used in the 
study and recipients received either frozen blastocysts from fresh eggs or 
fresh blastocysts from frozen eggs. As a control, some recipients received 
fresh blastocysts from fresh eggs. Vitrification was used to freeze both blas-
tocysts and eggs.
Main results and the role of chance: A 96.9% egg survival rate and a 
96.6% embryo survival rate were obtained. No differences were observed 
between frozen blastocyst transfer from fresh eggs and fresh blastocyst 
transfer from frozen eggs in terms of clinical pregnancy rates (58.8% vs. 
60.3%) and embryo implantation rates (42.9% vs. 49.3%). The clinical out-
comes are also comparative to those with fresh embryo transfer from fresh 
eggs (65.3% and 44.9% respectively). The results indicate that egg cryo-
preservation has the same efficiency as embryo cryopreservation if donor 
eggs are used. This allows embryology laboratories to freeze either eggs or 
embryos for recipients if their partner’s semen samples are not available, the 
cycles between donors and recipients are not synchronized, or spare eggs 
are retrieved.
Limitations, reason for caution: The efficiency was analyzed only in the re-
cipients who had the first embryo transfer, so the case number in the frozen 
embryo transfer group is limited. More cycles and/or accumulated clinical data 
is necessary to further evaluate the efficiency between embryo cryopreservation 
and egg cryopreservation.
Wider implications of the findings: Cryopreserved egg banks have many advan-
tages, especially for egg donor programs if egg freezing has the same efficiency 
as embryo freezing. Successful cryopreserved egg banks would have more ben-
efits to both patients and clinics than cryopreserved embryo banks if the high 
efficiency is obtained.
Study funding/competing interest(s): Funding by hospital/clinic(s), There 
was no external funding for this study.
Trial registration number: N/A.

P-077 Reproductive potential of vitrified in vitro matured (IVM)  
oocytes obtained from unstimulated IVM cycles

W.Y. Son1, J.T. Chung1, S. Henderson1, W. Buckett1, T. Tulandi1, H. Holzer1

1McGill University Health Center, Reproductive Center OB/GYN Royal  
Victoria Hospital, Montreal, QC, Canada

Study question: What is the different reproductive potential between IVM  
oocytes with and without vitrification in IVM cycles?
Summary answer: Healthy live births can be achieved from the combination of 
IVM and vitrification of immature oocytes collected from unstimulated ovaries. 
However, the embryos derived from the vitrified IVM oocytes have a poorer re-
productive potential and resulted in lower clinical outcomes compared to fresh 
IVM oocytes.
What is known already: Few live births after IVM oocytes cryopreservation 
have been reported. Embryological aspects and clinical outcomes after IVM 
oocyte vitrification are also still poorly studied. In our previous studies, IVM 
oocytes had lower reproductive potential after vitrification compared to IVF 
oocyte. From the study, however, it was difficult to know whether the lower 
reproductive potential in the oocytes produced from IVM program is because 
of low quality of IVM oocytes or/and vitrification procedure.
Study design, size, duration: Fifty-six cycles of IVM oocyte vitrification in 
polycystic ovaries (PCO) patients were performed between June 2005 and  
November 2009. The embryological aspects and clinical outcomes of these vit-
rification cycles were compared in against a control consisting of fresh IVM 
cycles which were done in the same period (n = 225 cycles).
Participants/materials, setting, methods: PCO patients who agreed IVM 
oocyte vitrification study and PCO patients who had fresh IVM cycles. Data 
between two groups were analyzed retrospectively. Study was conducted at a 
university based IVF center. A 10,000 IU hCG was administered 36 h before 
oocyte collection and vitrified at mature stage after IVM.
Main results and the role of chance: There was no significant difference in 
the number of mature oocytes between vitrification- and fresh-IVM cycles 
(12.6 ± 6.8 vs. 11.7 ± 7.4). The survival rate per IVM oocyte after perform-
ing vitrification/warming was 59.3%. The fertilization and cleavage rates per 
oocyte were significantly lower in vitrification group (57.8%, 66.8%) than those 
of control fresh IVM group (71.9%, 91.1%) (P < 0.01). The clinical pregnancy, 

has undergone NEBD/syngamy or the first cleavage division by a defined 
time post insemination (hpi), usually 24–27 hpi. The advent of time-lapse 
monitoring technology for human embryos in vitro has now allowed us to 
determine the timing of NEBD/entry into syngamy as a continuous vari-
able in order to establish more accurately its relationship to subsequent 
development.
Study design, size, duration: Time-lapse imaging of individual human em-
bryos cultured in vitro was used to determine the precise times at which early 
developmental events occurred. Timing of these events was assessed retrospec-
tively and related to the potential of an individual embryo to form a blastocyst 
by 115 hpi.
Participants/materials, setting, methods: Fertilised oocytes (n = 432) from 
patients undergoing ICSI were cultured in individual Embryoscope™ wells 
in sequential media (SAGE). Timings for NEBD and early cleavage divi-
sions were documented for each embryo by analysis of time-lapse images. 
Embryos were also assessed for their ability to complete blastulation within 
115 h of ICSI.
Main results and the role of chance: Timing of NEBD in fertilised oo-
cytes ranged from 17.5 to 46.4 hpi (median 24.3 hpi). When NEBD tim-
ing data was analysed by quartiles, a gradual decrease in the proportion of 
embryos forming blastocysts by 115 hpi (from 71% to 15%) was observed 
from the 1st to 4th quartile. However, when the same data was analysed 
by octiles, optimal blastocyst development (79%) was observed in the 2nd 
octile (NEBD timing range 20.5–21.9 hpi). Using the same approach, blas-
tocyst development was observed to be optimal (86%) when cleavage to the 
4 cell stage occurred between 35.4 and 36.7 hpi. Applying a combination 
of these 2 optimal developmental windows identified a population of early 
cleavage stage embryos with a 91% probability of completing blastulation 
by 115 hpi.
Limitations, reason for caution: Although the optimal timing of NEBD to-
gether with other early developmental events may be used to construct a simple 
algorithm that predicts the probability of timely blastocyst formation, the actual 
values used to construct the algorithm may be specific to individual culture 
conditions/ laboratories and may require in-house validation.
Wider implications of the findings: The high predictive accuracy of timing 
of NEBD suggests that it should be included in any time-lapse based algorithm 
used to select early cleavage stage embryos for transfer. The results also demon-
strate that it is feasible for individual laboratories to construct simple predictive 
algorithms based on in-house data.
Study funding/competing interest(s): Funding by hospital/clinic(s), Mel-
bourne IVF.
Trial registration number: Not applicable.

P-076 Efficiency comparison of cryopreservation of eggs and embryos in 
a shared egg donor program

W. Wang1, R. Li1, M. Chang1, T. Wang1, C. Witz1, D. Williams1, J. Griffith1, 
J. Skorupski1, J. Gill1, S. Bello1, G. Haddad1

1Houston Fertility Institute and Vivere Health, Houston Fertility Laboratory, 
Houston, U.S.A.

Study question: The efficiency between egg cryopreservation and embryo 
cryopreservation has not been comparatively studied, and it is still unknown 
which can provide better clinical outcomes, especially in donated human 
eggs.
Summary answer: Transfer of cryopreserved blastocysts from fresh eggs has 
similar clinical outcomes (pregnancy and implantation) as transfer of fresh blas-
tocysts from frozen eggs. These outcomes are also comparative to those with 
fresh transfer of blastocysts from fresh eggs, indicating a similar efficiency of 
the vitrification for both embryo and egg cryopreservation.
What is known already: Acceptable laboratory outcomes (survival, fertiliza-
tion, cleavage and blastocyst rates) and clinical outcomes (pregnancy and im-
plantation rates) have been reported with the vitrification of human eggs and 
embryos. However, most of these data are based on the studies with small num-
ber of samples, especially on egg cryopreservation. Some studies indicated that 
comparative outcomes can be obtained by use of cryopreserved embryos and 
eggs as compared with fresh samples.
Study design, size, duration: Clinical data were collected from 242 recipi-
ents who received (2–4 recipients per donor) 941 fresh and 1060 frozen eggs 
donated from anonymous egg donors during 2012 and 2013. The efficiency 



i146

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014

Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by commercial/corporate company(ies), IVI Madrid.
Trial registration number: B.

P-079 Comparison of genes expression in germinal vesicle oocyte in 
the GnRH agonist long vs. GnRH antagonist protocol of human ovarian 
stimulation

F. Hoseini1, N. Salsabili2, R. Aflatoonian3, S.M.H. Noori Mugahi4, F. Akbari 
Asbagh5, S.H. Aghaee-Bakhtiari6, B. Aflatoonian7

1Tehran University of Medical Science, Department of Anatomy School of 
Medicine Tehran University of Medical Sciences, Tehran, Iran
2Tehran University of Medical Science, Lab Directore Assisted Conception 
Units Tehran Women General Hospital (Miaza Kochach khan), Tehran, Iran
3Royan Institute for Reproductive Biomedicine ACECR, Department of 
Endocrinology and Female Infertility at Reproductive Biomedicine Research 
Center, Tehran, Iran
4Tehran University of Medical Science, Department of Histology School of 
Medicine, Tehran, Iran
5Tehran University of Medical Science, Department of Obstetrics and  
Gynecology Tehran Women General Hospital(Miaza Kochach Khan) School  
of Medicine, Tehran, Iran
6Biotechnology Research Center Pasteur Institute of Iran, Molecular Medicine 
Department, Tehran, Iran
7Lab Directore Assisted Conception Units Laleh Hospital, Department of 
Infertility, Tehran, Iran

Study question: To compare the expression of Bone Morphogenetic Protein 
15 (BMP15), Growth Differentiation Factor 9 (GDF9), Neuronal Apoptosis 
Inhibitory Protein (NAIP) and ATPase 6 genes in germinal vesicle (GV) oo-
cyte between the gonadotropin-releasing hormone antagonist (GnRH-ant) and 
gonadotropin-releasing hormone agonist (GnRH-a) protocols.
Summary answer: Germinal vesicle (GV) oocytes were found to be of high 
quality under the GnRH-ant protocol. This combined with the lesser extent 
and shorter periods of drug use in the GnRH-ant protocol suggests that 
the GnRH-ant protocol can be considered as a suitable alternative for the 
GnRH-a long protocol for women undergoing controlled ovarian stimula-
tion (COS).
What is known already: Several studies have been conducted comparing the 
efficacy of the two protocols. A recent Cochrane review indicated no evidence 
of a statistically significant difference between the efficacies of the two proto-
cols. In addition, the incidence of ovarian hyperstimulation syndrome (OHSS) 
in the GnRH-ant treatment was lower than that of the GnRH-a treatment. 
Furthermore, the following characteristics of the two protocols have also been 
compared: the follicular microenvironment, the percentage of granulosa cells 
with positive DNA fragmentation and apoptosis, genes expression in cumulus 
cells.
Study design, size, duration: From June 2012 to November 2013, in this cross-
sectional study, 100 morphologically normal germinal vesicle (GV) oocytes were 
donated. The gene expression of the pools of 50 germinal vesicle oocytes from 
the GnRH-a long protocol group (obtained from 39 patients) and 50 germinal 
vesicle oocytes from the GnRH-ant protocol group (obtained from 24 patients) 
were compared.
Participants/materials, setting, methods: After the sampling, pools of 50 ger-
minal vesicle oocytes from the GnRH-a long protocol group (obtained from 
39 patients aged 30.7 ± 5.2 years) and 50 germinal vesicle oocytes from the 
GnRH-ant protocol group (obtained from 24 patients aged 33.1 ± 5.7 years) 
were separately analyzed by quantitative PCR.
Main results and the role of chance: Age, hormonal profile, number of 
oocytes, cause of infertility, and infertility duration were similar in the two 
groups (P > 0.05). the serum level of estradiol on the day of human chori-
onic gonadotropin (hCG) administration was higher in the GnRH-ant protocol 
group than in the GnRH-a long protocol group; however, this difference was 
not statistically significant. We analyzed the results of gene expression by the 
RG mode of REST 2009 (QIAGEN). The expression of ATPase 6, BMP15and 
NAIP were significantly higher in the pooled oocytes of the patients in the 
GnRH-ant protocol group than those of the patients in the GnRH-a long proto-
col group (P < 0.001). GDF9 mRNA did not have any expression in the pooled 
oocytes of the patients in the GnRH-a long protocol group; however, GDF9 

implantation, live birth rates per cycle were also lower in vitrification group 
(10.7%, 4.4%, 8.9%, respectively) compared to fresh IVM group (37.8%, 
15.0%, 27.1%, respectively) (P < 0.01). There were 5 healthy live births from 
IVM vitrification group.
Limitations, reason for caution: The primary limitation of this study is its 
retrospective study.
Wider implications of the findings: Our results suggest that IVM of imma-
ture oocytes combined and vitrification is an option for women who cannot 
pursue IVF oocyte vitrification for their fertility preservation. However, there 
are significantly reduced reproductive potential after vitrification/warming 
compared to control fresh IVM oocytes. Therefore, this procedure will require 
further advances in IVM- and Cryo-technology.
Study funding/competing interest(s): Funding by hospital/clinic(s), No ex-
ternal funding was obtained for this study. There are no competing interests to 
declare.
Trial registration number: Not applicable.

P-078 Is the retardance of mitotic spindle a good predictor of embryo 
development?

D. Agudo1, M. Martínez-Burgos1, A. Rodríguez1, F. Bronet1

1IVI Madrid, FIV, Madrid, Spain

Study question: The aim of this work is to relate the retardance of diploid 
mitotic spindle in zygotes 2-0 (presenting 2 Polar Bodies (PB) and no pronu-
clei) with their development capability. We used a polarized light microscope 
to verify the existence of mitotic (central position) spindle and to measure its 
retardance.
Summary answer: The direct correlation between mitotic spindle retardance 
and cells number in day 2 and 3 of embryo development, as well as blastocyst 
rate and good quality blastocyst formation rate may indicate that this parameter 
can be useful for predicting embryo quality and blastocyst rate.
What is known already: During the lab routine work we usually find zygotes 
2-0 where 2 PB are identified but not pronuclei. Those zygotes are typically 
discarded to avoid those abnormally fertilized. In previous works in our labora-
tory we confirmed normal development of some of those zygotes that delivered 
a healthy newborn.
Study design, size, duration: 5166 IVF cycles were performed from Janu-
ary 2009 to March 2010, The zygotes 2-0 were classified as mitotic spindle 
in central position and not in central position. G-stat 2.0 statistic program was 
used to perform the statistical analysis. Informed consent was obtained from all 
patients included in this group.
Participants/materials, setting, methods: 607 zygotes 2-0 were analyzed 
using polarized light (Oosight CRI, Research Instruments Ltd). Retardance 
of mitotic spindle was measured in those zygotes (n = 202, 115 patients) and 
were cultured up to the blastocyst stage and frozen if they met our standards 
of quality.
Main results and the role of chance: 89.5% of zygotes 2-0 (with mitotic spin-
dle) presented cell division compared with 0.49% with those who didn’t have 
central spindle (p < 0.0001).

We have related the number of cells in day 2 and 3 of development with 
retardance values, and we found a direct correlation in day 3 (p = 0.0001).

Splitting the study group into quartiles, according to the mitotic spindle 
retardance, and relating it with, blastocyst rate, and good quality blastocyst for-
mation rate (blastocele cavity at least more than half the volume of the embryo, 
inner cell mass with many cells, and trophoectoderm with at least few cells, 
forming a loose epithelium).

We have found a strong correlation between retardance rate and blas-
tocyst rate (p < 0.0001), and with good quality blastocyst formation rate 
(p < 0.0001).
Limitations, reason for caution: To verify these results, it would be advis-
able to extend the number of embryos analyzed, and to compare these results 
with embryos that haven’t erased their pronuclei before 19 hours post fertil-
ization.
Wider implications of the findings: To our knowledge, there are no de-
scribed results on mitotic spindle in 2-0 zygotes, and our results might sug-
gest that the measurement of mitotic spindle retardance, could help us to 
predict the embryo development, using this tool as a complement to embryo 
morphokinetic.
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Wider implications of the findings: This study highlighted new biomark-
ers of oocyte developmental competence in human cumulus cells at tran-
script and protein levels. Moreover, we showed the importance to combine 
various criteria (MCE, cumulus cells transcriptome and/or proteome) to 
improve accuracy of our algorithm. Furthermore, combining transcript 
and protein study in the same samples may further improve the predictive 
value of our model. Such approaches might be used in ART laboratories 
for oocyte and embryo selection and might limit the extended culture until 
blastocyst stage.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), This work was supported by Merck Serono Grant for Fertility 
Innovation Award 2010.
Trial registration number: None.

P-081 Division behaviors and selection of high potential day  
3 embryos: a time-lapse study

S.T. Yang1, J.X. Shi1, S.P. Zhang2, F. Gong2, K. Tang1, C.F. Lu2, G.X. Lu1, 
G. Lin1

1Central South University, Institute of Reproductive & Stem Cell Engineering, 
Changsha, Hunan, China
2Reproductive & Genetic Hospital of Citic-Xiangya, Changsha Hunan, China

Study question: Can we select day 3 (d3) embryos based on division behaviors 
instead of morphokinetic parameters in time-lapse study?
Summary answer: We proposed a hierarchical predictive model to select d3 
embryos with high developmental potential to karyotypic normal blastocyst 
based on the severity and scope of abnormal division behaviors in the first 
three cleavages. This predictive model increased implantation rate of d3-
transferred embryos in a prospective study when compared to morphological 
selection.
What is known already: Previous time-lapse studies suggested several mor-
phokinetic parameters for d3 embryos selection but these parameters might 
vary between different laboratories and protocols and need customization. 
Some abnormal division behaviors (e.g. direct division from one to three or 
more cells) were observed and included as de-selection parameters.
Study design, size, duration: A retrospective observation study was conducted 
on 345 2PN embryos to establish the model and a prospective control study was 
conducted on 40 patients to assess the clinical efficiency of this model during 
October, 2012 to October 2013.
Participants/materials, setting, methods: The development of 345 fertilized 
2PN embryos were monitored by PRIMO Vision system. Different abnormal 
division behaviors in the first three cleavages and morphokinetics parameters 
were analyzed. A subset of the blastocysts (n = 73) was biopsied for compre-
hensive chromosomal analysis. A hierarchical predictive model for d3 embryo 
selection was developed according to above observations and was further veri-
fied in a prospective controlled study.
Main results and the role of chance: Seven abnormal division patterns 
were observed in a high frequency during the first three cleavages: direct 
cleavage to more than three blastomeres (DC, 18.7%), uneven blastomeres 
(UB, 10.1%), fragmentation (FR, 17.2%), big fragment (BF 19.6%), irregu-
lar cytoplasm movement during cleavage (ICM, 27.0%), development arrest 
(DA, 4.7%) and disordered division (DD, 2.7%). We observed that DC, UB, 
FR and DA significantly decreased the ability to integrate into blastocyst de-
velopment of the daughter cells and increased the chromosomal abnormali-
ties of resulted blastocysts. The earlier these abnormal behaviors appeared; 
much less chance a normal blastocyst could develop. According to above 
observations, we built an embryo hierarchical predictive model solely on ab-
normal division. Moreover, in prospective study, compared with morphology 
group (n = 20), time-lapse group (n = 20) had an increased implantation rate 
(69.2% vs. 40.0%, P < 0.05) and clinical pregnancy rate (79.0% vs. 55.0%, 
P > 0.05).
Limitations, reason for caution: The effectiveness of our new model need 
further validation due to the small size of our clinical study and one center 
study design.
Wider implications of the findings: The established model in our study may 
provide a new approach for embryo selection in different laboratory with a rela-
tively universal criteria based on time-lapse monitoring.

mRNA was expressed in the pooled oocytes of the patients in the GnRH-ant 
protocol group. ATPase6 is UP-regulated x by a mean factor of 3.990 (S.E. 
range is 3.069–5.321), BMP15 is UP-regulated by a mean factor of 6.274 (S.E. 
range is 5.052–7.793), NAIP is UP-regulated by a mean factor of 2.156 (S.E. 
range is 1.559–3.362) in the pooled oocytes of the patients in the GnRH-ant 
protocol group than those of the patients in the GnRH-a long protocol group 
(P < 0.001)
Limitations, reason for caution: Due to lack of time and resources, we did not 
have access to a large number of immature oocytes.
Wider implications of the findings: we did not find any similar study in the 
literature.
Study funding/competing interest(s): Funding by University(ies), Tehran 
University of Medical Sciences.
Trial registration number: no IRCT.

P-080 Oocyte developmental competence: an improved  
predictive model combining morphological criteria with  
transcripts or proteins biomarkers

V. Puard1, T. Bourquard2, V. Cadoret2, F. Guerif1, E. Reiter2, D. Royere1

1CHRU Tours - Hôpital Bretonneau, Médecine et Biologie de la Reproduction, 
Tours Cedex 1, France
2INRA, UMR85 Physiologie de la Reproduction et des Comportements, 
F-37380 Nouzilly, France

Study question: We developed a predictive model of oocyte developmental 
competence based on morphological criteria of embryo at day 2 (MCE) com-
bined to transcript and protein levels identified in human cumulus cells from 
oocytes reaching the blastocyst stage (CCB+) compared to cumulus cells from 
oocytes arresting their development (CCB−) once fertilised.
Summary answer: The combination of MCE and transcript or protein levels 
identified in cumulus cells led to a predictive value of 0.78 and 0.81 respec-
tively whereas the prediction based on the morphological criteria only remained  
under 0.5.
What is known already: The morphological criteria are mostly used in 
ART laboratories but remain poorly predictive of embryo potential to de-
velop (lower than 0.7). Various approaches involving transcriptomics, pro-
teomics, and metabolomics on the embryo or its cellular environment have 
been proposed without improving the predictive value of embryo potential 
to develop. Moreover, most of the studies were focused on a single approach 
even though their combination in a unified predictive model might increase 
the predictive value.
Study design, size, duration: This study included 72 patients undergoing in-
tracytoplasmic sperm injection (ICSI) for male infertility from January 2008 to 
May 2012, in which 102 individual cumulus cells (iCCs) from 29 patients were 
collected during ICSI procedure for the microfluidic-qPCR and 92 iCCs from 
43 patients for the Reverse Phase Protein Array (RPPA).
Participants/materials, setting, methods: Biomarkers were identified by mi-
crofluidic-qPCR in iCCs among 95 transcripts selected from a previous micro-
array study and by RPPA among 7 proteins coded by the selected transcripts. 
The predictive model used collaborative filtering combining variants of Het-
erogeneous Value Difference Metric distance functions which can handle both 
nominal (MCE) and linear (biomarkers) attributes.
Main results and the role of chance: Seventy-four genes could be analysed 
by microfluidic-qPCR and 6 genes (CUL4B, LGALS9, MERTK, NFYBeta, 
POLR3K, TRSPAP1) were differentially expressed according the oocyte devel-
opmental competence. In a separate collection of samples, 3 proteins (RGS2, 
MERTK and POLR3K) were identified by RPPA as differentially expressed be-
tween CCB+ and CCB−. The predictive model only based on the MCE led to a 
predictive value of 0.40 (41/102 iCCs were successfully identified as CCB+ or 
CCB−) for microfluidic-qPCR samples and 0.36 (33/92) for RPPA samples. In-
terestingly, the combination of the MCE and the 74 transcripts or the MCE and 7 
proteins led to a predictive value of 0.79 (81/102) and 0.81 (75/92), respectively.
Limitations, reason for caution: The antibody used for the detection of RGS2 
using RPPA needs further validation. The transcriptomic biomarkers as well 
as the protein biomarkers identified have to be validated on a new cohort of 
patients. Moreover, the predictive model needs to be assessed in a randomized 
controlled trial.
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Summary answer: Day 5 versus Day 6 blastocysts exhibit no difference in 
euploidy rate. Single euploid embryo transfer pregnancy success remains high 
and shows no effect on implantation, clinical pregnancy, and take home baby 
rates between Day 5 or Day 6 vitrified blastocyst transfers.
What is known already: Early embryo aneuploidy is widely accepted as a 
major reason of implantation failures. The goal of many IVF programs is to 
offer high success without the risk of multiple gestations through single embryo 
transfers (SET). The use of Preimplantation Genetic Screening (PGS) is consid-
ered a valuable ART tool to help clinicians choose only top quality, genetically 
euploid embryos for SET.
Study design, size, duration: Euploidy was determined through PGS/vitrifica-
tion-all cycles with biopsy between 1/1/2012 and 12/31/2013, resulting in 244 
cycles and 1259 blastocysts. All blastocysts were biopsied on Days 5 or 6 and 
required a 3BB or better grade. Pregnancy results were based on 108 (average 
age: 35.6) vitrified-warmed single euploid embryo transfers.
Participants/materials, setting, methods: Patients autonomously chose 
PGS-trophectoderm biopsy/vitrification-all cycles. Embryos were laser 
hatched on Day 3 and herniating blastocysts were biopsied (quality grade 
3BB or better) on Day 5 or 6. Euploidy results were determined on every 
patient enrolled and pregnancy outcomes were based on non-donor, single 
embryo transfers only.
Main results and the role of chance: Day 5 euploidy rate (50.4%) showed 
no difference (p = 0.56) compared to Day 6 (48.6%). No significance was 
observed with SET ongoing/live birth for Day 5 at 75.4% versus Day 6 at 
72.1% (p = 1.00). Furthermore, the data revealed no differences in Day 5 
and Day 6 implantation rates (83.6% versus 83.7%; p = 0.798). There was 
a trend toward increased spontaneous abortions, %SAB, with Day 6 blasto-
cysts being 13.9% compared to 4.2% for Day 5 (p = 0.128). Age stratification 
of the data reveals no significant differences, although a majority of our Day6 
SABs did occur in the 35–37 year old age group where 91.7% produced 
a viable sac, but only 58.3% sustained the pregnancy. Physiologic patient 
variation is likely a more critical factor than age in influencing pregnancy 
outcomes.
Limitations, reason for caution: Perceived emphasis for faster growing 
embryos places higher importance for transferring Day 5 blastocysts versus 
Day 6 when equal quality embryos are available. A prospective randomized 
trial could eliminate this perceived importance and correct for embryolo-
gist bias.
Wider implications of the findings: Rapid growing blastocysts have long been 
thought to have higher euploidy and success rates. This study indicates that 
when corrected for aneuploidy, day of blastocyst development does not influ-
ence success. With a demand for high SET take home baby rates, the need 
to better assess blastocycts beyond quality grades and developmental pace is 
necessary to increase IVF success.
Study funding/competing interest(s): Funding by hospital/clinic(s), SCCRM.
Trial registration number: None.

P-084 The timing of vitrification protocols and the collapse technique 
affects the re-expansion rates and hatching potential of expanded mouse 
blastocysts

Z. Zejden1, M. Khanna1, P. Chen1, M. Pangestu1, S. Catt1, P. Temple-Smith1

1Monash University, Education Program in Reproduction and Development 
Department of Obstetrics & Gynaecology, Melbourne, VIC, Australia

Study question: Is the effectiveness of pre-vitrification collapse using laser-
pulse [LAC] or micropuncture/suction [MAC] dependent on the length of the 
vitrification protocol?
Summary answer: Artificially collapsing blastocysts prior to vitrification is 
not associated with greater survival or overall expansion rates when compared 
to non-collapsed controls, but higher proportions of blastocysts hatch after 
LAC. However, collapsing the blastocysts and vitrification protocols with 
long equilibration times (>10 mins) increase the time taken for blastocysts 
to re-expand.
What is known already: It has been reported that artificial collapse (AC) by 
LAC or MAC prior to vitrification improves the survival and implantation po-
tential, particularly for expanded blastocysts. Clinical studies demonstrating 
improved results for the AC techniques have generally used short vitrification 
protocols. There is a plethora of blastocyst vitrification protocols used globally, 
but it remains unclear if AC is beneficial for all.

Study funding/competing interest(s): Funding by national/international 
organization(s), National Science foundation of China 81222007.
Trial registration number: None.

P-082 Qualitative assessment of warmed pronuclear stage zygotes after 
slow-rate freezing and cryotech vitrification

F. Roth1, M. Kuwayama2, S. Hollenstein1, A. Hoelzemann1, P. Kania1, 
F. Haeberlin1

1Fiore: Institute of Reproductive Medicine, IVF, St. Gallen, Switzerland
2Repro-Support Medical Research Centre, Development, Tokyo, Japan

Study question: To evaluate both practical and clinical relevance of frozen/
warmed 2 PN Zygotes derived from two different freezing principles.
Summary answer: Warmed 2PN-Zygotes after Cryotech vitrification showed 
significantly higher survival rates and embryo utilization rates (derived from 
transferable good quality embryos) as compared to the slow-rate freezing group. 
On average, more embryos had to be warmed with the slow-rate freezing method 
in order to achieve a clinical pregnancy (3.5 vs. 2.1).
What is known already: Based on ethical restrictions, cryopreservation of  
2 PN-Zygotes is the most common procedure to perform frozen embryo trans-
fers in Switzerland. The cryopreservation of 2-PNs by slow-rate freezing is 
both time and LN2 consuming and leads to a limited quality of surviving 2-PN 
zygotes. Furthermore, non-fertilized Oocytes for emergency freezing (e.g. no 
sperm available) cannot successfully be cryopreserved by the slow-rate freezing 
method.
Study design, size, duration: 614 transfer cycles were performed from 2148 
thawed 2-PNs after slow freezing between 2010 and 2012. These were com-
pared to 252 transfer cycles derived from 525 2-PNs warmed after Cryotech 
vitrification in 2013.
Participants/materials, setting, methods: 2PN-Zygotes were cryopreserved 
16–20 hours post insemination with either the slow-rate freezing method or 
the Cryotech vitrification method. Zygotes warmed with either method were 
cultured and compared in respect to the survival rate (SR), cleavage rate (CR) 
embryo utilization rate (UR), clinical pregnancy rate (CP) and the implantation 
rates (IR).
Main results and the role of chance: The mean age of the slow-rate freez-
ing patients (group A) was 35.0 ± 4.6 years and the Cryotech vitrification 
patients (group B) 35.5 ± 4.1 years (ns). SR was 65.0% (n = 1396/2148) 
in group A and 99.8% (524/525; p = < 0.0001) in group B. CR was 88.6% 
(n = 1237/1396) in group A vs. 94.5% (n = 495/524; p = 0.4068) in group B. 
UR was 51.9% in group A (1115/2148) vs. 82.1% (431/525; p = < 0.0001) in 
group B. CP was 25.1% in group A (n = 154/614) vs. 24.6% (62/252; ns) in 
group B. IR was 15.2% (n = 170/1115) in group A and 16.7% (n = 72/431; 
ns) in group B.
Limitations, reason for caution: Neither the delivery rate, nor the baby take 
home rate could be assessed because of missing data. Hence, a maximum of 
three 2-PN zygotes were thawed per transfer due to Swiss legislation. This 
might limit the informative value of the post transfer data.
Wider implications of the findings: Although the comparison of the two meth-
ods does not reveal significant differences in the clinical pregnancy outcomes, 
a significantly higher survival rate and thus embryo utilization rate could be 
achieved by vitrification. Long-term follow up studies to consolidate the impact 
of the Cryotech vitrification method will be considered.
Study funding/competing interest(s): Funding by hospital/clinic(s). No fund-
ing to report.
Trial registration number: Not applicable.

P-083 Euploid status and single embryo transfer success is independent 
of Day 5 and Day 6 blastocyst development

R.E. Anderson1, J.B. Whitney2, S. Zozula2, N. Nugent2, M.C. Schiewe2

1Southern California Center for Reproductive Medicine, Clinical Division, 
Newport Beach, CA, U.S.A.
2Southern California Institute for Reproductive Sciences, ART Lab,  
Newport Beach, CA, U.S.A.

Study question: Are there differences in euploidy rates between Day 5 and Day 
6 blastocysts? Does the day of blastocyst development predict implantation or 
ongoing/live birth rates in single euploid vitrified blastocyst transfers?
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genetic screening (n = 508) was analyzed with a time-lapse system (Embryo-
scope, Fertilitech, Denmark). Chromosomal analysis was performed through 
array-comparative genome hybridization (CGH)
Main results and the role of chance: Out of the 504 embryos analyzed, 54.2% 
(273/504) developed to the blastocyst stage on day 5 of development. Out of 
the 504 embryos, 28.3% were diagnosed as normal (143/504). From this last 
group, 79.0% (113/143) reached blastocyst stage. On the other hand, embryos 
were classified from A to D based on an algorithm that utilizes the variables 
t
5
−t

2
 (t5 = time to 5 cell stage, t

2
 = time to 2 cell stage) and CC3 (cc

3
 = t

5
−t

3
; 

t
3
 = time to 3 cell stage) to classify them. The percentages of normal embryos 

in each category were: A: 36.0% (115/319), B: 25.8% (15/58), C: 10.8% (4/37), 
D: 10.0% (9/90). The percentages of blastocysts in each category were: A: 
66.5% (212/319); B: 48.3% (28/58); C: 24.3% (9/37); and D: 26.6% (24/90); 
P < 0.0001).
Limitations, reason for caution: Blastocyst rate was analyzed only for em-
bryos with biopsy on day 3 excluding those highly fragmented (>20%) and/or 
having less than 6 blastomeres. The algorithm utilized to correlate blastocyst 
rate only increases the probability of selecting chromosomally normal embryos 
but does not provide the real chromosomal content of the embryo.
Wider implications of the findings: The algorithm proposed, together with 
reducing the chances of transferring an aneuploid embryo, could be applied to 
select embryos with higher probabilities of developing to the blastocyst stage. 
This study is in agreement with previous ones that state that chromosomally 
normal embryos have higher probabilities of forming blastocysts than abnor-
mal ones.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI.
Trial registration number: Not applicable.

P-086 Efficiency of two insemination techniques (cIVF and ICSI) on 
fertilization and embryo development derived from same patients

T. Okimura1, H. Ito1, K. Uchiyama1, T. Okuno2, T. Kobayashi2, K. Kato2

1Kato Ladies Clinic, Embriology Laboratory, Tokyo, Japan
2Kato Ladies Clinic, Medical Office, Tokyo, Japan

Study question: Examine the efficiency of two different insemination tech-
niques (cIVF and ICSI), in order to evaluate fertilization and embryo develop-
ment using same condition oocytes derived from the same patient, with normal 
sperm sample.
Summary answer: ICSI has significantly higher fertilization rate compared 
to cIVF. ICSI shows to have more blastocyst formation, however there was no 
significant difference compared to cIVF.
What is known already: Previous studies have shown that cIVF has better 
embryo development, however the fertilization rate is lower, compared to ICSI. 
To date, there is no study comparing different techniques in the same patient, 
which could give more reliable results.
Study design, size, duration: Retrospective study comparing 415 mild stimu-
lation cycles from January 2009-December 2012, including patients who had  
2 MII oocytes retrieved from same size follicle to compare 2 different insemina-
tion methods.
Participants/materials, setting, methods: 415 cycles using mild stimulation 
protocol (Teramoto, 2007). One oocyte from each patient was inseminated by 
cIVF (10–20 M/ml sperm concentration), and the other using ICSI. Normal 
sperm samples were used in this study.
Main results and the role of chance: Normal fertilization (2PN 2PB) rate 
for cIVF and ICSI were 73.7% (306/415) and 89.6% (372/415) respectively, 
and blastocyst formation rate were 32.5% (135/415) for cIVF and 35.9% 
(149/415) for ICSI. Fertilization rate from ICSI was significantly higher 
(p < 0.05), but there were no significant difference in blastocyst formation 
rate. Choosing ICSI make more blastocyst, consequently more chances of 
pregnancy for patients.
Limitations, reason for caution: There are a low number of patients with two 
MII oocytes. Pregnancy is not able to assess because the comparison is made 
between embryos of the same patient.
Wider implications of the findings: There’s a possibility that ICSI will  
become the main fertilization technique in the near future.
Study funding/competing interest(s): Funding by hospital/clinic(s), Kato  
ladies clinic.
Trial registration number: Not applicable.

Study design, size, duration: 229 expanded mouse blastocysts were randomly 
assigned to 6 groups: either not collapsed (control), collapsed by laser-pulse or 
micro-puncture/suction and then vitrified either by short (3 min, 37ºC) or long 
(10 min, room temperature) protocols. Blastocysts were warmed and observed 
for re-expansion, survival, hatching and hatched rates.
Participants/materials, setting, methods: Blastocysts were vitrified on  
FibreplugsTM (Cryologic, Mulgrave, Australia). Post-warming, blastocysts were 
assessed hourly to 4, 16 and 24 h then, either dual-stained with H33342 and 
propidium iodide to measure mean cell survival or assessed post-hatching by 
measuring the extent of trophectoderm and ICM cell outgrowth following in 
vitro culture for 144 h.
Main results and the role of chance: Re-expansion of AC blastocysts took 
longer after warming than controls (5.8 h[LAC] and 4 h[MAC] vs. 1.2 h, short 
protocol; 7.6 h[LAC] and 5.6 h[MAC] vs. 2.9 h, long protocol). Re-expansion 
was slower in all groups when using the long protocol (2-way ANOVA). Hatch-
ing rates at 16 h for LAC-short and LAC-long groups (90.6%, 91.4% respec-
tively) was higher than in all other groups (range: 45.2%–55.9%, p < 0.05). 
Hatched rate for the LAC-short group (57%) was higher than for controls 
and MAC-short groups (13.8%, 17.5% respectively) but the LAC-long group 
(31.4%) was similar to control and MAC-long groups (15.2%, 12.9% respec-
tively). LAC and MAC blastocyst outgrowths did not differ from controls. 
Overall 97.0% blastocysts survived at 24 h post-warming and of those blasto-
cysts stained (n = 99), the mean cell survival/treatment group ranged between 
90.7 ± 4.4% and 97 ± 0.8%.
Limitations, reason for caution: Although we have demonstrated high surviv-
al and differing expansion rates with various protocols using expanded mouse 
blastocysts, these timings may not directly relate to human blastocysts. Also, 
although implantation potential was implied from the outgrowth study further 
studies involving embryo transfer are needed to determine true implantation 
and live-birth rates.
Wider implications of the findings: Vitrified blastocysts are usually warmed 
on the day planned for transfer and decisions to transfer, discard or warm 
more blastocysts are often made within 3 h by observing re-expansion. We 
cannot conclude the efficacy of collapse but have shown that the type of col-
lapse and length of protocol can affect re-expansion rates, thus it would be 
important for clinics to consider these findings when performing their post-
warm assessments.
Study funding/competing interest(s): Funding by University(ies). No direct 
funding or competing interests.
Trial registration number: N/A.

P-085 Correlation between blastocyst formation rate and chromosomal 
normality in cases without PGD - a time-lapse study

N. Basile1, F. Bronet1, M.C. Nogales1, J.A. García Velasco2, M.C. Meseguer3

1IVI Madrid, IVF Laboratory, Madrid, Spain
2IVI Madrid, Medical, Madrid, Spain
3IVI Valencia, IVF Laboratory, Valencia, Spain

Study question: A non-invasive model classifies embryos from A through D 
according to chromosomal normality. Is there a correlation between these cat-
egories and the blastocyst formation rate?
Summary answer: Yes, blastocyst formation rate is strongly correlated with 
the embryo categories from this model.
What is known already: The impact of chromosome normality on embryo 
morphology and development has been studied extensively from a static 
point of view. More specifically, blastocyst formation rate is among the pa-
rameters more studied. The general consensus is that chromosomally normal 
embryos (as determined by pre-implantation genetic diagnosis (PGD) have 
a higher blastocyst formation rate than abnormal ones. However PGD is not 
always possible and recently, time-dependent variables have been proposed 
to generate algorithms that may increase the probability of selecting chro-
mosomally normal embryos. Even though we can not assure the chromo-
some normality of these embryos (as with PGD) it is interesting to assess 
if embryo categories from these algorithms are correlated, or not, with the 
blastocyst formation rate.
Study design, size, duration: Consecutive prospective cohort study. March 
2011 and August 2012.
Participants/materials, setting, methods: University-affiliated infertility  
clinic. Embryo development from 77 patients undergoing pre-implantation 
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media to activate mouse oocytes. The effect of [Ca2+] was analyzed with10 μM 
ionomycin dissolved in either Ca2+-free KSOM, 1X-Ca2+ KSOM (1.71 mM), 
3X-Ca2+ KSOM, 6X-Ca2+ KSOM and three common commercial IVF media.
Participants/materials, setting, methods: MII oocytes were collected from 
6- to 10- week-old B6D2F1 mice. The absolute amplitude and the area under 
the curve (AUC, total amount of calcium released) of the ionomycin-induced 
Ca2+-rises were measured by fluorescence time-lapse imaging. The embryo de-
velopment was assessed at the two-cell, morula and blastocyst stage.
Main results and the role of chance: The amplitude, AUC and blastocyst 
formation rates in the 10 μM ionomycin group were significantly higher com-
pared to the 5 μM and 15 μM groups (P < 0.01). In the Ca2+-free KSOM group, 
the Ca2+-rise had a similar amplitude but a significantly decreased AUC com-
pared to the 1X-Ca2+ KSOM group (P < 0.01), and no blastocyst formation 
was observed. When the [Ca2+] in the culture media increased 3 or 6 times, 
the amplitude and the AUC were significantly reduced (P < 0.01) compared 
to the 1X-Ca2+ KSOM group; however, no significant difference was found in 
the blastocyst formation rates. Similarly, different patterns of Ca2+ rises were 
observed when ionomycin was dissolved in the three different commercial IVF 
media, with the one medium containing the highest [Ca2+], but exhibiting the 
lowest AUC (P < 0.05).
Limitations, reason for caution: The effect of ionomycin and [Ca2+] can be 
tested reliably with mouse oocytes, yet the findings should be extended to the 
human oocytes with caution.
Wider implications of the findings: Both the Ca2+ releasing pattern and the 
embryonic developmental potential after ionomycin exposure were influenced 
by the concentration of ionomycin and [Ca2+] in the culture medium. These 
results may explain some of the observed differences in the efficiency of AOA 
protocols in a clinical setting. Therefore, these parameters have to be taken into 
account when optimizing or applying AOA protocols. Further studies are needed  
to determine the optimal ionomycin and [Ca2+] for human oocytes.
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), China Scholarship Council and Special 
Research Fund from Ghent University.
Trial registration number: None.

P-089 Embryo assessment and selection by time-lapse evaluation  
using EEVA™ with transfer at the cleavage stage achieves similar  
clinical outcomes to blastocyst transfer

M. Gaudoin1, C. Adam1, N. Gibson1, C. Noble1, P. Mitchell1, R. Fleming1

1GCRM Glasgow Centre For Reproductive Medicine, IVF Unit, Glasgow, 
United Kingdom

Study question: Can EEVA™ time-lapse analyses of embryo development to 
the cleavage stage (EEVA™ group, EvG) be used to guide embryo transfer pol-
icy at the cleavage stage (day 3) and achieve comparable implantation rates (IR) 
and clinical pregnancy rates (CPR) to blastocyst transfer (day 5 group, BG)?
Summary answer: In women <37 years old, the IR and CPR were marginally 
higher (non-significant) in the blastocyst group. In women 37 to 42 years, the 
IR were identical but a marginally higher CPR (non-significant) in the EvG 
group. EEVA™ analyses and embryo transfer achieve similar clinical results 
to blastocyst culture.
What is known already: Blastocyst transfer has allowed more precise embryo 
selection, allowing elective single embryo transfer and minimizing multiple 
pregnancies. However, it is possible that extended culture may lead to altered 
fetal development, possibly related to epigenetic phenomena. The EEVA™ 
time-lapse system can predict at the cleavage stage (day 3) an embryo’s poten-
tial to achieve the blastocyst stage. Hence, theoretically, transfer of cleavage 
stage embryos with the implantation potential of blastocysts could optimise 
short and longer term outcomes.
Study design, size, duration: This prospective longitudinal examination, from 
September 2012 to December 2013, compared clinical results in 2 age cohorts 
(women <37 y and 37 - 42 y) having fresh embryo transfer of day-3 embryos 
after EEVA™ (EvG; N = 78 and 110 respectively) and fresh blastocyst transfer 
(BG; N = 121 and 51 respectively).
Participants/materials, setting, methods: All patients underwent IVF/ICSI 
stimulation with fresh embryo transfer at a single clinic. Patients had either 
time-lapse analysis using EEVA™ with day-3 transfer or extended culture to 
blastocyst. The AMH, antral follicle count, egg and embryo yields, and the CPR 
and IR of the two different age groups were examined.

P-087 The appearance of multinucleation at 2-cell stage does not 
adversely affect the implantation potential

T. Nakano1, M. Satoh1, S. Hashimoto1, Y. Nakaoka1, Y. Morimoto1

1Sunkaky Medical Corporation, IVF Namba Clinic, Osaka, Japan

Study question: Does the appearance of multinucleation (MN) at 2-cell stage 
adversely affect the implantation potential?
Summary answer: The appearance of MN at 2-cell stage did not decrease  
the developmental rate to the blastocyst stage and the implantation rate after 
embryo transfer (ET).
What is known already: It has been controversial whether the appearance of 
MN at 2-cell stage causes high chromosomal abnormality and results in their 
pregnancy loss or not. A leading-edge technology enables us to observe mor-
phological changes of embryo development without impairing its developmen-
tal competence.
Study design, size, duration: We intended 27 patients who underwent ET on 
day 3 between September and December 2013 after obtaining the informed 
consent. After confirmation of normal fertilization, time-lapse images of  
197 embryos were taken every 10 minutes using a time-lapse cinematography 
system (TLC, Vitrolife). Surplus embryos were cultured until day 6.
Participants/materials, setting, methods: After day 3 ET and surplus embryo 
culture until day 6, the appearance of MN was confirmed using captured images. 
Effects of MN appearance at 2-cell stage on the development to the blastocyst 
stage and the implantation potential were compared retrospectively.
Main results and the role of chance: The appearance of MN at 2-cell stage 
was confirmed in 97 embryos (49.2%) based on the observations of TLC im-
ages. The blastulation and the morphologically good blastocyst rates in MN 
embryos were 38% (31/82) and 26% (21/82), respectively. These values were 
almost the same levels as those obtained in non-MN embryos (blastulation rate: 
46% (44/95) and good blastocyst rate: 26% (24/95)). The implantation rate of 
MN embryos (27%) was also similar to that of non-MN embryos (20%).
Limitations, reason for caution: Further studies are required to clarify the link 
between the appearance of MN at 2-cell stage and its chromosome constitution.
Wider implications of the findings: This study provided new insights on the 
implantation potential of embryos which formed MN at 2-cell stage.
Study funding/competing interest(s): Funding by national/international 
organization(s), A part of this work was supported by a grant from the Japan 
Society for the Promotion of Science (JPS-RFTF 23580397 to S.H.). No other 
competing interests are declared.
Trial registration number: None.

P-088 Effect of ionomycin and calcium in the culture medium on 
the calcium releasing pattern of mouse oocytes and their subsequent 
embryonic development

Y. Lu1, D. Nikiforaki1, F. Vanden Meerschaut1, J. Neupane1, C. Qian1,  
W.H. De Vos2, J.P. Ozil3, T. Deroo1, P. De Sutter1, B. Heindryckx1

1Ghent University Hospital, Department for Reproductive Medicine Ghent 
Fertility and Stem Cell Team (G-FAST), Ghent, Belgium
2University of Antwerp, Department of Veterinary Sciences, Antwerp, Belgium
3INRA, Unité de Biologie du Développement et Reproduction, Jouy-en-Josas 
cedex, France

Study question: Does the concentration of ionomycin and Ca2+ ([Ca2+]) in the 
culture medium affect the Ca2+ releasing pattern of mouse oocytes and their 
subsequent embryonic developmental potential when activated by ionomycin?
Summary answer: The concentration of both ionomycin and [Ca2+] influence 
the Ca2+-rise and subsequent embryonic development of mouse oocytes. From 
all combinations tested, 10 μM ionomycin dissolved in 1X-Ca2+ culture medium 
provoked Ca2+ rises with the highest amplitude and area under the curve and 
resulted in the highest activation and blastocyst rate.
What is known already: Ionomycin is a Ca2+-selective ionophore frequently 
used as an agent for assisted oocyte activation (AOA) in clinical practice to 
overcome failed fertilization after ICSI. It has been shown recently in the bo-
vine that ionomycin combined with a high [Ca2+] in the culture medium in-
creases the activation rate and improves embryonic development. However, 
neither the precise mechanism of action of ionomycin nor the possible factors 
influencing its efficiency have been studied yet.
Study design, size, duration: The effect of ionomycin concentration was in-
vestigated by applying 5 μM, 10 μM and 15 μM ionomycin dissolved in KSOM 
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for each age category according to their implantation potential demonstrated by 
declining KID+ rates with decreasing implantation potential. Relative increase 
in KID+ rate for low compared with high implantation potential blastocysts, for 
age groups − <35; 35-<40; 40+, were 217.6%, 210.2%, 220% respectively and 
were not significantly different.
Limitations, reason for caution: The outcome measure used to evaluate the 
potential impact of age on morphokinetics and hence to validate the effec-
tiveness of a novel model, was blastocyst implantation. The optimal outcome 
measure is healthy live birth. Such models may not be transferrable between 
different settings and confounders may exist.
Wider implications of the findings: The evidence based development of mor-
phokinetic models for enhanced embryo selection promises to improve out-
comes for IVF patients. It is necessary to validate models prior to use and to 
consider potential confounding factors, such as age. This work supports the use 
of a single morphokinetic blastocyst selection model, irrespective of female 
age. Further studies will test the model prospectively and use healthy live birth 
as the outcome measure.
Study funding/competing interest(s): Funding by hospital/clinic(s), CARE 
Fertility.
Trial registration number: None.

P-091 Vimentin: a protein important for human oocyte maturation and 
fertilization?

I. Virant - Klun1, J. Krijgsveld2

1University Medical Centre Ljubljana, Department of Obstetrics and  
Gynaecology, Ljubljana, Slovenia
2European Molecular Biology Laboratory, Genome Biology Unit and  
Proteomics Core Facility, Heidelberg, Germany

Study question: Presence of the protein vimentin has not been confirmed in 
mammalian oocytes until now. The aim of this study was to elucidate whether 
protein vimentin can be detected in human oocytes from the in vitro fertiliza-
tion program and if it may be related to oocyte maturation and fertilization.
Summary answer: Our data show that vimentin was expressed in both mature 
and immature human oocytes and that it may be related to oocyte maturation. 
Moreover, vimentin was expressed in non-cleaved zygotes after in vitro fertil-
ization but has disappeared during parthenote development thus indicating its 
potential role in the fertilization process.
What is known already: Vimentin is a type of intermediate filament and the 
major cytoskeletal component of mesenchymal cells (e.g. granulosa cells of the 
human ovary). The expression of vimentin is highly developmentally-regulated 
and related to epithelial-to-mesenchymal transition during normal development 
or metastatic progression. Vimentin has already been confirmed in Xenopus 
laevis oocytes and was suggested to be involved in formation and function of 
oocytes but has not been confirmed in mammalian oocytes until now, including 
human oocytes.
Study design, size, duration: We focused on the expression of vimentin in 
human oocytes from in vitro fertilization program by different approaches: ma-
ture (MII), non-fertilized oocytes and immature (GV or MI) oocytes without 
a potential of fertilization. We tried to elucidate if vimentin may be related to 
oocyte maturity, fertilization and parthenote development.
Participants/materials, setting, methods: Oocytes were collected after ob-
taining an approval from the Medical Ethics Committee and patients’ written 
consents. Groups containing 100 oocytes each were analyzed on protein expres-
sion by proteomics and groups containing 10 oocytes each on gene expression 
by microarrays. The oocytes, non-cleaved zygotes and parthenotes were ana-
lyzed using immunocytochemistry.
Main results and the role of chance: The proteomic and transcriptomic 
analyses confirmed the expression of protein vimentin in mature and imma-
ture oocytes. Protein vimentin was accumulated in the subcortical region of 
oocytes, as revealed by immunocytochemistry. The pattern of vimentin ex-
pression was related to oocyte maturity; in mature oocytes it was expressed 
as a very thin, well-organized subcortical layer, while in immature oocytes 
the layer of vimentin was thicker and less organized. Moreover, in a propor-
tion of mature oocytes vimentin was also expressed in the outer layer of zona 
pellucida and possibly reflects the connection with granulosa cells, while 
in immature oocytes this was not observed. In addition, vimentin was also 
expressed in the subcortical region of zygotes but disappeared in dividing 
parthenotes.

Main results and the role of chance: In women less than 37 years old, the 
EvG and the BG groups (N = 78 and 121 respectively) showed no difference 
in age, ovarian reserve, egg or embryo yields. The IR and CPR were similar 
(IR: EvG = 31%, BG group = 36%, P = 0.43; CPR: 38% and 48% respectively, 
P = 0.24).

In women 37–42 years old, the EvG and the BG groups (N = 110 and 51 
respectively) the demographics again showed similar profiles of age, ovar-
ian reserve, egg or embryo yields. There was no difference in IR or CPR (IR: 
EvG = 22%, BG group = 22%, P = 0.49; CPR: EvG group = 36%, BG = 29%, 
P = 0.47).
Limitations, reason for caution: This was a simultaneous cohort study and 
was not a randomised controlled trial. Patients elected to use EEVA™ whilst 
the blastocyst group was identified only after encouraging early embryo culture 
and development. A larger, randomised patient cohort will be more valuable.
Wider implications of the findings: These preliminary data suggest that se-
lection of embryos by morphology, associated with computerised time-lapse 
analyses using EEVA™ may achieve clinical outcomes comparable to those 
of extended culture to the blastocyst stage. There may also be age related dif-
ferences which will be worthy of further examination. If larger studies confirm 
these preliminary data, this would be a step towards minimizing the risks of 
adverse epigenetic phenomena possibly associated with extended culture.
Study funding/competing interest(s): Funding by hospital/clinic(s), GCRM Ltd.
Trial registration number: Not applicable.

P-090 Does female age matter when selecting blastocysts for transfer 
using a novel morphokinetic based blastocyst selection algorithm?

L. Best1, A. Campbell2, S. Montgomery1, S. Duffy1, R. Smith3, D. Hulme4, 
L. Jenner4, D. Sivanantham5, L. Nice5, S. Fishel2

1CARE Manchester, Embryology, Manchester, United Kingdom
2CARE Fertility, Embryology, Nottingham, United Kingdom
3CARE Sheffield, Embryology, Sheffield, United Kingdom
4CARE Nottingham, Embryology, Nottingham, United Kingdom
5CARE Northampton, Embryology, Northampton, United Kingdom

Study question: Is a novel morphokinetic blastocyst selection model, which 
ranks embryos according to implantation potential, effective for all patients  
irrespective of age or, ineffective such that specific models are required which 
consider female age?
Summary answer: For all age categories evaluated the selection model, which 
ranked embryos according to implantation potential, was effective. Implanta-
tion rates reduced with decreasing rankings and relative uplifts in implantation 
rate, demonstrated when comparing ‘high potential’ with ‘low potential’ blasto-
cysts, were not significantly different.
What is known already: The impact of female age on IVF outcome is well 
documented and this has mostly been attributed to an elevated rate of aneuploi-
dy with increasing age. Aneuploidy has been linked with delayed development 
of blastocysts, and there is current debate regarding whether this may be con-
founded by age. Selection models based on the comparison of morphokinetic 
variables have been used to develop clinical evidence-based embryo selection 
algorithms which to date have not been age specific.
Study design, size, duration: A novel morphokinetic selection algorithm 
was retrospectively applied to 352 blastocysts with ‘known implantation data’ 
(KID+ or −) from May 2011 to August 2013. Blastocysts were classified low, 
medium or high implantation potential. KID+ rates (KID+/KID+ plus KID – 
×100%) for each class were compared between four age groups.
Participants/materials, setting, methods: Morphokinetic variables were re-
corded using EmbryoScope™ (Fertilitech, Denmark) in a private IVF setting. 
A novel morphokinetic embryo selection model developed in house was ret-
rospectively evaluated for the following female age groups, <30; 30 to <35; 
35–40; >40 years in attempt to validate its use for varied age categories. Chi 
square tested significance.
Main results and the role of chance: For high implantation potential blasto-
cysts, defined by the novel model, KID+ rate was 76.9%, 75.6%, 57.1%, 40% 
for age groups <30; 30 to <35; 35 to <40; 40+ respectively (n = 13, 41, 42, 20). 
For medium implantation potential blastocysts and low implantation potential 
blastocysts KID+ rate was 75.6%, 45.5%, 34%, 32% and 23.8%, 18.4%, 12.5% 
for age groups <30; 30− <35; 35-40; >40 respectively (medium n = 15, 44, 
50, 25) and (low n = 21, 38, 40). There were no low implantation potential 
embryos in the <30 years group (n = 3). The model effectively ranked embryos 
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P-093 Retrospective assessment of second polar body alignment using 
time lapse imaging

M. Regueira1, E. Cater1, L. Jenner1, G. Woodhead1, C. Lynch1, A. Campbell2, 
S. Fishel1

1CARE Fertility, Embryology, Nottingham, United Kingdom
2CARE Fertility, Embryology, Manchester, United Kingdom

Study question: Can the relative position of the second polar body (PB2) to the 
first polar body (PB1) be used to predict embryo development and implantation 
potential?
Summary answer: Increased distance between PB1 and PB2 demonstrated 
a correlation with poor embryo quality morphokinetic markers, and with de-
creased implantation and hCG rate.
What is known already: Some fertilized oocytes have PB2 displaced from 
PB1, which could indicate some degree of cytoplasmic rotation, or displace-
ment of PB1 from its original position due to manipulation to remove cumulus 
used prior to ICSI (Payne et al., 1997). Previous studies of the magnitude of 
the angle between PB1 and PB2 showed no significant difference for embryos 
of different morphological grades on day 2 after either ICSI or IVF (Garello  
et al., 1999).
Study design, size, duration: Retrospective analysis of 212 time-lapse embry-
os (141 ICSI cycles) with known implantation data (single UK clinic, March- 
November 2013). Distance between PB1 and PB2 was grouped into four:  
adjacent; ≤45°; 45° to 90° and ≥90°. These measurement annotations were per-
formed at PB2 extrusion, PN appearance (PNa), and PN fading (PNf).
Participants/materials, setting, methods: The four groups were compared 
using morphokinetic annotations at PNf, two cell (t2), second cell cycle (CC2), 
four cell (t4), start of blastulation (tsB), time to blastocyst (tB), and implanta-
tion. ANOVA, Student’s t-test and χ2 test were used to determine significance. 
P-value < 0.05 was considered to be significant.
Main results and the role of chance: Embryos with a greater distance be-
tween PB1 and PB2 showed a significant delay at tsB (p-value = 0.001) and 
tB (p-value = 0.004), and a significant poorer morphokinetic embryo score on 
day 5 when PB2 is extruded more than 45° from PB1 (p-value < 0.001). The 
analysis of PB2 movement demonstrates that embryos whose PB2 has been 
displaced more than 45° from the extrusion position, have lower score on day 
3 (p-value = 0.049). A significant difference between positive hCG rate was 
observed when the distance of PB2 increases from PB1 (p-value = 0.0027), but 
not significant difference on clinical pregnancy rate. Additionally, as distance 
between PB1 and PB2 increases, there is a trend to delayed tPNf, t2, t4, and 
shortened CC2, which may indicate reduced embryo viability.
Limitations, reason for caution: Only a two dimensional analysis is possible. 
As only embryos of known implantation were analysed, the number of poor qual-
ity embryos is low in this cohort. A larger cohort is needed to clarify significance.
Wider implications of the findings: The current study has demonstrated that, 
in a two-dimensional profile, embryos with a greater distance between PB1 and 
PB2 tend to have delayed morphokinetic quality markers at day 3 and day 5, and 
lower implantation rates opposing the findings of Garello et al. (1999). Further 
data is needed to consider whether this parameter can be incorporated into an 
embryo scoring systems or morphokinetic selection model.
Study funding/competing interest(s): Funding by national/international 
organization(s), Embryologist placement was funded by a Leonardo da Vinci 
grant.
Trial registration number: N/A.

P-094 Antral follicles developing from primary and preantral follicles 
in culture: are we getting closer to obtaining mature oocytes from in vitro 
grown follicles in human?

G. Sahin1, B. Urman1, O. Oktem1

1Koc University School of Medicine, Obstetrics and Gynecology, Istanbul, 
Turkey

Study question: Can we grow early stage primary and small preantral follicles 
in vitro to antral stage in human?
Summary answer: Yes, isolated primary and preantral follicles can reach into 
antral stage when cultured 3-dimensionally in matrigel rich in ECM basement 
membrane proteins and certain growth factors.
What is known already: No data is available for human regarding the growth 
potentials of isolated primary and preantral follicles in culture. Early stages 

Limitations, reason for caution: The numbers of analyzed oocytes and repli-
cates were limited because human oocytes are a scarce and sensitive biological 
material that is difficult to collect and manipulate.
Wider implications of the findings: Our data show that vimentin is expressed 
in human oocytes and may be involved in oocyte maturation process. This 
finding may be implicated in the human oocyte in vitro maturation procedure, 
which is still a low-success procedure in the clinical practice. The addition of 
vimentin to the oocyte in vitro maturation medium could possibly replace the 
natural function of granulosa cells and may improve the outcome of human 
oocyte maturation in vitro.
Study funding/competing interest(s): Funding by hospital/clinic(s), There 
was no special funding of this research and the authors declare that there is no 
financial or other conflict of interests related to this contribution.
Trial registration number: This was not a clinical trial but a basic study on 
human gametes.

P-092 Micro-vibration culture and group culture increase fertilization 
and implantation rates in human embryos

I. El Danasouri1, N. Sandi-Monroy2, T. Winkle2, N. Reeka3, F. Gagsteiger4

1Kinderwunsch-Zentrum Ulm & Stuttgart, IVF-Laboratory, Ulm, Germany
2Kinderwunsch-Zentrum Ulm, IVF-Laboratory, Ulm, Germany
3Kinderwunsch-Zentrum Ulm, ART, Ulm, Germany
4Kinderwunsch-Zentrum Ulm & Stuttgart, ART, Ulm, Germany

Study question: Would micro-vibration and group culture of oocytes and em-
bryos influence fertilization, implantation and clinical pregnancy rates?
Summary answer: Micro-vibration and group culture significantly increase 
the fertilization and implantation rates in IVF cycles.
What is known already: Several studies have shown that culture of human 
and mice embryos in groups improves embryo development, implantation and 
clinical pregnancy rates. Recently, it has been suggested that micro-vibration 
increases the cell number of blastocysts in mice and have a positive effect on 
pregnancy and implantation in humans.
Study design, size, duration: In this study, a retrospective analysis of a co-
hort of ICSI patients attending a private fertility centre between April 2012 
and December 2013 was done. In vitro culture was performed either in a static 
environment with single oocyte/ embryo culture (n = 291 patients) or under 
micro-vibration and group culture (n = 244 patients).
Participants/materials, setting, methods: In the static group, oocytes/em-
bryos were cultured individually, while in the micro-vibration all the oocytes 
were cultured together and up to 4 embryos were cultured in the drop with a 
three-dimensional vibration of 56 Hz for 5 s/60 min. Variables were analysed 
by Mann Whitney test and chi-square test.
Main results and the role of chance: There was no difference among the 
groups regarding patient’s age, BMI, cumulative FSH dose, length of stimu-
lation, number of total and mature oocytes, number of transferred embryos 
and day of transfer. We were able to observe a significant increase in fertil-
ization rate in oocytes cultured in groups and under micro-vibration condi-
tions compared to oocytes cultured individually in a static culture (82.13% 
vs. 78.24%, P = 0.0029, relative risk 0.9526), as well as in the implantation 
rate (41.88% vs. 35.45%, P = 0.0432, relative risk 0.8465), respectively. The 
clinical pregnancy rate showed a tendency to be higher in the micro-vibration 
group but it did not reach significance (46.72% versus 43.29%, P = 0.4279, 
relative risk 0.9267).
Limitations, reason for caution: Two variables were simultaneously applied 
(micro-vibration and group culture), so the positive effect observed could be 
identified and may be caused by both group culture and micro-vibration syner-
gistically. Furthermore, this is a retrospective analysis and not all confounding 
factors could be considered.
Wider implications of the findings: These results emphasize the importance 
of culturing oocytes and embryos in groups rather than individually. Further-
more, three-dimensional vibration of oocytes and embryos would significantly 
improve fertilization and implantation rates, in agreement with two previous 
studies. Mechanical vibration of an embryo may mimic the embryo’s in vivo 
environment, where oocytes and embryo are in a continuous movement in the 
fallopian tube and uterus which could therefore explain its beneficial effects.
Study funding/competing interest(s): Funding by hospital/clinic(s),  
Kinderwunsch-Zentrum Ulm.
Trial registration number: Not applied.
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Participants/materials, setting, methods: Ovarian cortices for follicle isola-
tions were obtained from five young patients (mean age 29.1 ± 2.4) undergoing 
laparoscopic excisions of benign ovarian cysts. The samples were digested with 
collagenase, Dnase-I in DMEM-F12 supplemented with 5% BSA for 30 min-
utes at 37°C. Primary (45–65 μm) and small preantral (100–150 μm) follicles 
were mechanically isolated using 28- to 30-gauge needles under stereomicro-
scope (Olympus SZX16). Matrigel was diluted with the culture medium in a 
1:1 ratio (100 μL from each) and placed in 96-well format culture plates. Fol-
lowing transfer of isolated follicles into it, the plates were put in the incubator 
for 30 minutes to allow matrigel to solidify and then 100 μL of culture media 
was added on the top of matrigel. Half of the culture media was replaced every 
other day. All follicles were cultured in α-minimum essential media (α-MEM) 
with and without 10% fetal bovine serum (FBS) supplemented with 100 mIU/
mL FSH, 3 mg/mL BSA, and 10 000 U/mL penicillin-G, 10 000 μg/mL strep-
tomycin 25 μg/mL amphotericin-B at 37°C and 5% CO

2
 in air. The images were 

taken every other day using Olympus IX 71 inverted microscope with digital 
imager under ×300 and ×150 magnifications. Follicle diameter was calculated 
using Olympus DPS software. A total of 10 primary and 12 preantral follicles 
were isolated for culture.
Main results and the role of chance
Primary follicles: Four of ten primary follicles survived at the end of 7 day 
culture period giving a survival rate of % 40. Single layer of granulosa cells 
became multilayered after 24 hr of culture as the first sign of growth and follicle 
diameter increased further along with expanding granulosa cell mass. On the 
following days of culture, the growth of follicles continued and antrum forma-
tion began to appear on culture day 5 when they reached a mean diameter of 
200 μm. On day 7 antral space formation became more prominent and their oo-
cytes were more visible within surrounding mucification areas (Fig-1A). While 
mean follicle diameter at baseline was 60 ± 12 μm it increased to 270 ± 22 μm, 
yielding a growth rate of 350% after 7 days of culture.
Preantral follicles: Survival rate was higher in preantral follicles as seven of 
12 follicles survived (58.33%). In contrast to primary follicles, the growth of 
preantral follicles occurred in a more accelerated manner. With rapidly expand-
ing granulosa cell layers follicle diameter increased more rapidly and antrum 
formation became visible even on the second day of culture. Follicle growth 
continued on the following days. Their initial follicle diameter of 120 ± 32 μm 
increased to 475 ± 45 μm, giving a growth rate of 295.8% (Fig-1B). When they 
reached 300–400 μm with obvious antrum formation, 4IU/mL hCG was given 
to induce ovulation and the oocytes were harvested 36 hrs later with a mouth 
pipette. 4 oocytes were retrieved of which all were at GV stage.
Limitations, reason for caution: None.
Wider implications of the findings: This study clearly illustrates that early 
stage follicles can be grown to antral stage in vitro. This model also herald 
us that combining IVM with in vitro growth (IVG) may revolutionize assisted 
reproduction technologies. Cancer patients seeking fertility preservation and 
undergoing ovarian tissue freezing as well as those with poor ovarian response 
to IVF may benefit in future from this approach.
Study funding/competing interest(s): Funding by University(ies), Koc  
University School of Medicine.
Trial registration number: None.

P-095 Time lapse monitoring: a comparison between embryos 
development from fresh ejaculated and cryopreserved testicular 
spermatozoa in ICSI cycles

V. Parini1, A. Smeraldi1, A. Cesana1, F. Menduni1, E. Albani1, P. Patrizio2, 
P.E. Levi Setti1

1Istituto Clinico Humanitas, Medicina Della Riproduzione, Milan, Italy
2Yale, Fertility Center, New Haven, CT, U.S.A.

Study question: This study analyses early cellular events and embryo time 
lapse development relation with pregnancy (PR) and implantation rate (IR) 
among three male factor groups: ICSI with >1.000.000 fresh sperms/ml. 
(F), ≤1.000.000/ml. sperm concentration (C) and testicular cryopreserved 
spermatozoa (T).
Summary answer: Our data show, although second polar body extrusion, T3 
(time of 3 cell division) and T4 (time of 4 cell division) are statistically differ-
ent among groups, no statistically significant differences were found in the PR 
and IR. No differences were found in other time-lapse considered parameters.

of follicle growth up to antral stage is gonadotropin independent and occur 
via autocrine and paracrine interactions of the locally produced growth factors 
and extracellular matrix proteins. We therefore hypothesized that matrigel rich 
in ECM basement membrane proteins and certain growth factors may provide 
a good niche to sustain the growth and survival of isolated primary and small 
preantral follicles in human, which do not survive in standard culture plate.
Study design, size, duration: An in vitro human study.
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test). 127 D5 cycles and 269 D6 cycles were initialised. Twenty (n = 20) D5 
cycles and 25 D6 cycles were cancelled, which left 248 transferred embryos 
from 244 D6 cycles and 128 embryos from 107 D5 cycles for the analysis. The 
implantation rate was 0.41 and 0.33 for day 5 and day 6, respectively. The dif-
ference was non-significant. There was no difference in maternal age or number 
of oocytes retrieved between the two groups. There was a tendency for higher 
cancellation rates in the D5 group (p = 0.06)
Limitations, reason for caution: The analysis is retrospective and the design 
pseudo-randomized. The study was powered to detect a previously published 
decrease from 40% to 20% after D6 transfer, but smaller differences might not 
be detected with the present sample size.
Wider implications of the findings: In contrast to previous studies, our analy-
sis suggests that D6 transfer does not significantly reduce implantation rates. 
The findings allow for a more flexible blastocyst transfer policy and lessens 
the concern of blastocyst transfer on D6 in relation to blastocyst biopsy on D5.
Study funding/competing interest(s): Funding by hospital/clinic(s), No exter-
nal funding was provided.
Trial registration number: N/A.

P-097 Cryopreservation to synchronization endometrium and slow 
developing blastocysts: vitrification-warming of day 6 blastocyts

H. Bulut1, K. Ozgur1, M. Berkkanoglu1, K. Coetzee1, A. Isikli1

1Ozel Antalya Tup Bebek Merkezi, IVF, Antalya, Turkey

Study question: Reproductive outcomes of blastocysts transferred on day 6 fol-
lowing controlled ovarian stimulation and ovulation induction have consistently 
been lower than for blastocysts transferred on day 5, despite having similar blas-
tocyst scores. In this study we investigate whether the reduction in outcomes is 
due to blastocyst quality or endometrial receptivity.
Summary answer: In vitro cultured embryos may only reach an expanded 
blastocyst stage on day 6 of culture, but retardation in development rate may 
not be a true indication of blastocyst competence. Asynchronous transfer with 
regards blastocyst development day of vitrified-warmed blastocysts in hormone 
supplemented cycles result in highly comparative reproductive outcomes.
What is known already: Blastulation in human embryo in vitro culture should 
occur after 92 hours post-insemination and ideally an expanded should be 
reached by 116 hours. However, it is not uncommon for some developing em-
bryos to only reach this stage by 140 hours. The transfer of expanded blastocyst 
have consistently be shown to have high implantation potential. However, em-
bryos that reach an expanded blastocyst stage on day 6 do not seem to have a 
high implantation rate.
Study design, size, duration: A retrospective cohort observational study was 
performed on vitrified-warmed day 5 (N = 412) and 6 blastocyst (N = 36) trans-
fers performed between January 2012 and December 2013.
Participants/materials, setting, methods: The study was performed in a pri-
vate ART clinic. Vitrification-warming of blastocysts was performed accord-
ing to the Cryotop method. Both vitrified-warmed d5 and d6 blastocysts were  
transferred on day 6 of progesterone supplementation in hormone timed- 
supplemented cycles. Blastocysts were checked for viability and re-scored 
2 hours after warming.
Main results and the role of chance: 

Parameter D6 blastocyst D5 blastocyst P value

Blastocyst survival % (No) 85.4 (82/96) 90.1 (1056/1172) 0.792
Patient transfer rate % (No) 87.8 (43/49) 95.1 (500/526) 0.797
No ER (≥grade 3 blastocysts) 36 412
Age (std) 30.12 (4.6) 30.85 (4.9) 0.390
No blastocyst transferred (std) 1.72 (0.49) 1.84 (0.37) 0.070
Pregnant % (No) 75.0 (27) 82.5 (346) 0.768
Clinical pregnancy % (No) 69.4 (25) 69.9 (288) 0.911
Ongoing pregnancy % (No) 61.1 (22) 63.8 (263) 0.989
Early pregnancy loss % (No) 18.5 (5) 22.6 (77) 0.899

t-test and Chi-square.

There were no significant differences between the rates of any of the preg-
nancy outcomes measured, positive, clinical, ongoing pregnancy and early 
pregnancy, comparing expanded day 5 or day 6 blastocysts.
Limitations, reason for caution: The power of comparison was limited by the 
low number of transfers in the day 6 transfer group.

What is known already: A relevant influence of kinetic parameters on embryo 
viability and implantation rate has been shown and the duration of 2-cell (T3-
T2) and 3-cell stage (T4-T3) were more related factors. No data have been until 
now presented on the influence of male factor on timing of cellular events and 
their relation to PR and IR.
Study design, size, duration: We considered in a retrospective cohort study 
313 cleavage stage (day 2/3) embryo-transfer ICSI cycles from April 2012 to 
October 2013. Timing (hours) of cellular division, pregnancy and implantation 
rate were evaluated. Data are expressed as median (interquartile interval). Dif-
ferences among groups were explored with Kruskal-Wallis test.
Participants/materials, setting, methods: Only normal fertilised and cleaved 
embryos were analysed; Group F 229 cycles (216 patients) with 1277 embryos 
transferred; Group C 32 cycles (32 patients) with 140 embryos; Group T 52 
cycles (48 patients) with 246 embryos. Female age among the 3 groups was not 
significantly different (37.1 ± 3.9 years).
Main results and the role of chance: Only second polar body extrusion after 
3.60 (2.81–4.50), T3 at 36.755 (32.745–40.31), T4 at 39.045 (35.74–42.43) 
were significantly different among the 3 groups (p < 0.05). Pronuclear ap-
pearing 9.82 (8.39–11.9), pronuclear fading 24.71 (22.33–27.28), T2 (time of  
2 cells division) at 27.375 (24.99–30.24), T3-T2 11.09 (7.02–12.26), T4-T3 
0.93 (0–2.615) were all not significantly different (p = ns). The PR was 38.4% 
in group F, 21.9% in group C and 42.3% in group T (p = ns). The IR was 23.5% 
in group F, 11.4% in group C and 25.0% in group T (p = ns). Although 3 time 
lapse parameters were significantly different among different male populations, 
this difference was not related to PR and IR.
Limitations, reason for caution: A retrospective observational study has the 
intrinsic limits of this form of analysis and the results can be in a systematic way 
distorted because of the non-random distribution. The wide distribution of our 
data was an important limiting factor in the statistical analysis.
Wider implications of the findings: The origin of the used sperm showed sig-
nificant differences in few parameters among the three studied groups, although 
this difference was not significantly related to the cycle prognosis. A RPT with 
a large sample will be needed to confirm or not this preliminary observation. 
Our data are the first reported analysis of male factor and time lapse imaging.
Study funding/competing interest(s): Funding by hospital/clinic(s), Humani-
tas Fertility Center, Department of Gynaecology, Division of Gynaecology and 
Reproductive Medicine, Humanitas Research Hospital, Rozzano (Milan), Italy. 
Yale Fertility Center, New Haven CT, USA.
Trial registration number: None.

P-096 Does embryo transfer on day 6 cause lower implantation rates 
than transfer on day 5

H.J. Ingerslev1, L. Sundvall1, J.J. Hindkjær1, K. Kirkegaard2

1Aarhus University Hospital, Fertility Clinic, Aarhus, Denmark
2Aarhus University Hospital, Department of Clinical Biochemistry, Aarhus, Denmark

Study question: Do implantation rates differ between embryos transferred ran-
domly on Day 5 (D5 )and Day 6 (D6)?
Summary answer: We found no difference in implantation rates between  
embryos transferred on D6 compared with embryos transferred on D5.
What is known already: D6 transfer has been associated with OR of 0.4 for 
live birth compared with D5 transfer, which has led to caution against D6 trans-
fer in general. The conclusions are however based on studies where blastocysts 
were cultured till D6 only if no sufficient expansion was observed on D5 and 
can therefore not be applied to elective D6 transfer in general.
Study design, size, duration: Retrospective analysis of implantation rates after 
blastocyst transfer pseudo-randomized D5 or D6 transfer. Feb 2011-Aug 2013 
patients were offered D6 transfer. Transfer was re-scheduled to D5 if aspiration 
was a Monday. Aug 2013- Dec 2013 D5 transfer was standard, while D6 trans-
fer was offered to patients with aspiration on Mondays.
Participants/materials, setting, methods: Fresh embryo transfers performed 
on D5 or D6 at the fertility Clinic, Aarhus University Hospital were included if 
maternal age was <38 years and >7 oocytes retrieved. Only SET and DET were 
performed in the study period. Implantation rate (IR) was calculated as total 
number of FHB/total number of embryos transferred.
Main results and the role of chance: post hoc power calculation indicated that 
91 embryos were needed in each group to detect a published reduction in IR 
from 40% to 20% with 80% power and a significance level of 0.05 (two-tailed 
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P-099 Abnormal morphology and development of mouse embryos 
transfected with human oocyte retroelements preincubated with  
mouse spermatozoa

C. Kitsou1, L. Lazaros1, K. Mauraki1, S. Bellou2, P. Sakaloglou1, C. Kostoulas1, 
E. Hatzi1, V. Galani3, K. Zikopoulos1, T. Tzavaras4, I. Georgiou1

1University of Ioannina, Department of Obstetrics and Gynecology Laboratory 
of Reproductive Genetics, Ioannina, Greece
2Foundation for Research & Technology-Hellas Institute of Molecular Biology 
and Biotechology, Department of Biomedical Research, Ioannina, Greece
3University of Ioannina, Department of Anatomy Histology and Embryology, 
Ioannina, Greece
4University of Ioannina, Laboratory of General Biology, Ioannina, Greece

Study question: To address the impact of uncontrolled retroelement expres-
sion in mouse sperm and early preimplantation embryos, in in vitro fertilization 
experiments using spermatozoa preincubated with plasmid vectors containing 
the cloned from human GV oocytes retroelements LINE-1, HERVK-10 and the 
mouse retroelement VL30.
Summary answer: Our results show that: 1. The spermatozoa intracellular con-
tent favors retrotransposition events 2. Spermatozoa can deliver active human 
retroelements to the mouse oocyte at fertilization 3. Uncontrolled human retroel-
ement expression disrupts normal mouse embryo preimplantation development.
What is known already: Spermatozoa can be used as vectors for transfer of 
exogenous DNA into the oocyte. Active retroelements are present in the oo-
plasm and can be mobilized by reverse transcriptase present in the sperm cells. 
Under normal conditions retroelements are suppressed by non coding RNAs 
and methylation. Retroelement control failure may have an effect on the cellular 
proliferation. Exogenously introduced retroelements have been found to alter 
somatic cell phenotypes and interfere with propagation.
Study design, size, duration: In vitro preimplantation development of FVB/N 
mouse embryos, transfected through sperm with the retrotransposons LINE-1, 
HERVK-10 and VL30 was compared with control embryos. Retrotransposons 
were tagged with an enhanced green fluorescence (EGFP) gene-based ret-
rotransposition cassette in order to demonstrate new retrotranspositon events 
when inserted into the embryonic genome.
Participants/materials, setting, methods: Spermatozoa were collected from 
the cauda epididymis, oocytes were retrieved from the oviducts after ovar-
ian stimulation with gonadotropins, and processed by IVF. Retrotransposition 
events in spermatozoa were confirmed by PCR and in embryos by PCR and 
confocal microscopy. Apoptotic events, methylation, pluripotency and double 
strand breaks were also examined.
Main results and the role of chance: The uncontrolled presence of excessive 
human retroelements in the mouse fertilized oocyte fired a sequence of events 
characterized by accelerated asymmetrical cell division, multiple cellular frag-
ments, cleavage arrest and embryo degeneration. Most of the embryos were ar-
rested before the formation of the blastocyst and collapsed. These phenomena 
coincided with double strand DNA breaks of each particular blastomere from the 
first cleavage stage, apoptosis, methylation changes and insufficiency of pluri-
potency factors expression. We conclude that the embryo development to blasto-
cyst depends on the presence of active retroelements transferred or expressed by 
spermatozoa and on the high insertion efficiency of the human retrotransposons. 
We have only one reservation regarding the theoretical detrimental effects of the 
retrotransposon cloning vector per se on the mouse embryos.
Limitations, reason for caution: The effects of human origin retroelements in 
mouse oocytes and embryos may limit the impact of the results to the human 
embryo development and the clinical relevance to human IVF.
Wider implications of the findings: Our findings show that exogenous DNA 
and in particular DNA from active retroelements may interrupt human embryo 
development and lead to morphological and genomic abnormalities. Uncon-
trolled human retroelements may cause the high percentages of abnormal em-
bryos in clinical practice and the high percentages of blastomeres with genomic 
alterations and defects in CGH analysis of single cells.
Study funding/competing interest(s): Funding by national/international 
organization(s), This study has been co-financed by the European Union (Euro-
pean Social Fund – ESF) and Greek national funds through the Operational Pro-
gram “Education and Lifelong Learning” of the National Strategic Reference 
Framework (NSRF) - Research Funding Program: Heracleitus II. Investing in 
knowledge society through the European Social Fund.
Trial registration number: Non applicable.

Wider implications of the findings: All slow developing blastocysts with 
an adequate blastocysts score should be cryopreserved and replaced in a sub-
sequent natural or hormone supplemented cycle. Warming of these slower 
developing blastocyst should be scheduled to occur on vitrification day minus 
1 day.
Study funding/competing interest(s): Funding by hospital/clinic(s). None.
Trial registration number: None.

P-098 Evidence of differences in pregnancy rates following embryo 
development in an integrated time lapse incubation system compared  
to a standard IVF incubator

P. Harbulak1, M. Jureková1

1Gyn FIV, Záhradnícka 42, Bratislava, Slovakia

Study question: Is there a difference in embryo development and pregnancy 
rates following incubation of human embryos in a classical IVF incubator com-
pared to an integrated time lapse incubation system (iTLIS)?
Summary answer: There was evidence to support the conclusion that the  
use of an iTLIS resulted in improved pregnancy rates compared to a classical 
water -jacketed IVF incubator (SI).
What is known already: Incubation systems incorporating time lapse are rela-
tively new in the field of IVF. The use of time lapse reduces the need to move 
the embryos out of the incubator to observe development, and provide more 
information about the progress of embryo development. There are some reports 
of improvements in outcomes using time lapse but there is a need to increase 
the knowledge base using different classical incubation systems to better assess 
the role of time lapse incubation in improving IVF laboratory performance and 
pregnancy rates.
Study design, size, duration: This was a prospective cohort study and data on 
1853 IVF cycles from 2/5/2011 to 22/12/2013 were included. Oocytes were 
fertilized and placed into an iTLIS (EmbryoScope time lapse system) or a water 
jacketed incubator (Hera cell 150).
Participants/materials, setting, methods: All treatment cycles were carried 
out in a single IVF centre. Cycles that did not result in any viable embryos for 
incubation and cycles where the IVF cycle was interrupted due to the risk of 
OHSS (and embryos were cryo-preserved and replaced in a later cycle) were 
omitted from the analysis. In addition the main dataset analysed for implanta-
tion and pregnancy outcomes consisted of patients undergoing their first IVF 
cycle and stratified according to age (<35 and ≥35 years). T-test was used and 
95% confidence intervals calculated.
Main results and the role of chance: In total 850 cycles were run in the iTLIS 
and 911 cycles were run in a SI. The average patient age was 33.9 (22.0–46.3) 
and 33.0 (19.8–45.3) and the average cycle number was 1.69 (1–6) and 1.4 
(1–6) respectively in the 2 incubation systems. For all treatment cycles irrespec-
tive of age, the pregnancy rates were 54.3 (50.9–57.6) and 48.4 (45.1–51.6) 
(P = 0.014) respectively. For patients <35 and in their 1st IVF attempt the preg-
nancy rates were 64.8 (59.3–70.4) and 52.95 (48.5–57.4) (P = 0.0012) and clini-
cal pregnancy rates were 51.9 (46.1–57.7) and 43.79 (39.4–48.2) (P = 0.028) in 
the iTLIS (n = 287) and SI (n = 491) groups.

For patients ≥35 and in their ≥3rd IVF attempt the pregnancy rates were 40.7 
(29.8–51.7) and 26.8 (12.7–41.0) (P = 0.133), clinical pregnancy rate were 30.9 
(20.6–41.1) and 17.1 (5.05–29.1) (P = 0.104) and ongoing pregnancy rate were 
27.1 (17.2–37.1) and 14.6 (3.3–26.0) (P = 0.122) in the iTLIS (n = 81) and SI 
(n = 41) groups.

Implantation rates for embryos from iTLIS were higher (27.3 (24.7 – 29.8)) 
(n = 1607) in the iTLIS vs. SI group (26.4 (23.9 – 28.9) n = 1622) but the dif-
ference was not significant (P = 0.648).
Limitations, reason for caution: The data set was not randomized between the 
2 interventions, however the dataset is large and slightly older patients embryos 
were incubated in iTLIS.
Wider implications of the findings: The dataset demonstrates that an in-
tegrated time lapse incubator can play an important role in improving preg-
nancy rates. More studies are warranted to further investigate the impact of 
embryo morphokinetics on improving the identification of viable embryos for 
implantation.
Study funding/competing interest(s): Funding by hospital/clinic(s), Gyn-Fiv, 
a.s., Záhradnícka 42, 821 08 Bratislava, Slovakia.
Trial registration number: E-03-00517.
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fluid contains various components that are useful for oocyte maturation and em-
bryo development. But it is still unclear whether AFF transfer medium affects 
on implantation in COH cycles.
Study design, size, duration: In this retrospective case control study, 165 un-
explained infertile women underwent IVF-ET cycles during Aug 2012 to Dec 
2013. On day 3, patients were divided by transfer media: control group was 
containing 20% AFF transfer medium and study group was HETM.
Participants/materials, setting, methods: All embryos have been co-cultured 
with autologous cumulus cell containing AFF before embryos transfer on day 3 
after fertilization. We analyzed the patients’ characteristics, clinical pregnancy 
and implantation rates between control group (AFF, N = 82) and study group 
(HETM, N = 85).
Main results and the role of chance: The average age (AFF, 34.9 ± 3.5 ver-
sus HETM, 35.4 ± 3.5), the average oocytes retrieval (AFF, 12.0 ± 5.0 versus 
HETM, 11.3 ± 4.0), fertilization rates (AFF, 77.5% versus HETM, 73.7%), 
cleavage rates (AFF, 97.8% versus HETM, 97.1%), and the mean of transferred 
embryos (AFF, 2.5 ± 0.5 versus HETM, 2.4 ± 0.6) were similar into two groups. 
There were no statistical differences on pregnancy rates (AFF: 50.0% versus 
HETM: 50.6%, odds ratio: 0.98, 95% confidence interval: 0.53–1.79) and im-
plantation rates (AFF: 29.0% versus HETM: 29.2%, odds ratio: 0.98, 95% con-
fidence interval: 0.64–1.50) in two groups as well (P > 0.05).
Limitations, reason for caution: HA is known to effective on RIF patients. 
This study did not divide patients with previous IVF trial attempts. With col-
lecting more data, the effects of AFF on RIF patients need to be investigated.
Wider implications of the findings: After embryo transfer using AFF-containing 
medium, the clinical outcomes were comparable with HETM. Therefore, AFF 
could be used as transfer medium, which relieves the economic burden of patients.
Study funding/competing interest(s): Funding by hospital/clinic(s). None.
Trial registration number: None.

P-102 Clinical outcomes of vitrified- thawed blastocysts obtained from 
coculture with autologous cumulus cells versus sequential media

J.A. Yoon1, S.Y. Lee1, H.Y. Cho1, K.H. Kang1, S.H. Yang1, S.H. Yoon1, 
J.H. Jung1, D.H. Lee1, J.H. Lim1

1Maria Fertility Hospital, IVF Center, Seoul, Korea South

Study question: The objective of this study was to compare the developmen-
tal competence and clinical pregnancy of vitrified-thawed blastocyst stage em-
bryos (VTB) obtained from coculture with autologous cumulus cells (ACC) 
containing autologous follicular fluid (AFF) with those obtained from culture 
using sequential media (Cook IVF).
Summary answer: To use embryo coculture system in assisted reproductive 
technology (ART) seems to have an effect on developmental capability, clinical 
and implantation potential of VTB.
What is known already: The vitrification is now accepted as a very effective 
tool to cryopreserve blastocyst stage embryos in ART. However, there are no 
reports about clinical outcomes after VTB, in which blastocysts were cultured 
with ACC containing AFF.
Study design, size, duration: In this retrospective case control study, 341 
patients underwent GnRH agonist or antagonist stimulation during previous 
cycles in 2013. The VTB were divided into two groups - Group I: VTB obtained 
from coculture with ACC containing AFF and Group II: those obtained from 
culture using Cook IVF.
Participants/materials, setting, methods: The blastocysts were vitrified using 
EM-grid following artificial shrinkage. Thawing was carried out by two steps, 
and the transfer of survived blastocysts was performed on the next day. The 
main outcomes were assessed the rates of survival, hatching, pregnancy and 
implantation into two groups.
Main results and the role of chance: In 351 VTB cycles, there were no differ-
ences in terms of the patient mean ages (34.7 ± 3.7 vs. 34.6 ± 3.4) and thawed 
embryo numbers (2.5 ± 0.8 vs. 2.6 ± 0.8) between Group I and II. The rates 
of survival and hatching in Group I and II were 90.7% (303/334), vs. 91.8% 
(517/563) and 71.3% (238/334) vs. 76.6% (431/563), respectively. The mean 
number of blastocysts per transfer was similar in Group I (2.2 ± 0.7) and II 
(2.4 ± 0.7). However, clinical pregnancy (50.4% vs. 36.6%) (p = 0.011, OR 0.57, 
95% CI 0.37–0.88) and implantation (29.7% vs. 22.9%) (p = 0.031, OR 0.70, 
95% CI 0.51–0.97) rates were significantly different between Group I and II.
Limitations, reason for caution: In this study, it is not classified the differ-
ences between stimulation methods used in controlled-ovarian-hyperstimulation 

P-100 The time interval between blastocyst formation and freezing 
affects pregnancy rates in freeze-thaw embryo transfer

R. Matsunaga1, M. Kamihata1, W. Mita1, M. Miura1, K. Miyata1, T. Tanaka1, 
M. Sakurai1, C. Kani1, N. Yamanaka1, S. Watanabe1, Y. Katsumata1, 
A. Kuwahata1, M. Ochi1, T. Horiuchi2

1Ochi Yume Clinic Nagoya, IVF Laboratory, Nagoya, Japan
2Graduate School of Comprehensive Scientific Research Prefectural University 
of Hiroshima, University, Hiroshima, Japan

Study question: We investigated the influence on pregnancy rate of both the time 
interval between ICSI and blastocyst formation and the time interval between the 
formation of blastocysts (with a diameter of at least 160 μm) and freezing.
Summary answer: The pregnancy rate was significantly higher in the groups 
with earlier blastocyst formation after ICSI and earlier freezing after blastocyst 
formation. However, the pregnancy rate was lower when the interval from blasto-
cyst formation to freezing was long despite a shorter blastocyst formation time.
What is known already: It has been reported that pregnancy rates in freeze-
thaw embryo transfer are higher when the interval between culture, blastocyst 
formation and freezing is short. However, embryo transfer has mostly been 
evaluated based on the number of culture days and the relationship between 
pregnancy rates and blastocyst formation period, or the time interval between 
blastocyst formation and freezing, is not well documented.
Study design, size, duration: The subjects comprised 317 cases in 458 cycles 
with 458 embryos that underwent ovum collection in clomiphene or letrozole 
stimulation cycles, followed by ICSI and freeze-thaw embryo transfer between 
June 2012 and October 2013.
Participants/materials, setting, methods: After ICSI, embryos were cultured 
with EmbryoScopeTM for freeze-thaw blastocyst transfer. The period of blas-
tocyst formation from ICSI (early/late) and time interval between blastocyst 
formation and freezing (short/long) were combined to compare pregnancy rates 
in four groups: early-short (n = 109), early-long (n = 130), late-short (n = 89), 
and late-long (n = 130).
Main results and the role of chance: The pregnancy rate was significantly 
higher in the early-short group (55.0%) than in the other groups (early-late, 
30.0%; late-short, 37.1%; and late-long, 23.1%) (P < 0.05). There was no sig-
nificant difference in the pregnancy rate between the early-short and late-short 
groups (P > 0.05).
Limitations, reason for caution: Since the time from ICSI to blastocyst for-
mation and between blastocyst formation and freezing, the parameters under 
investigation in this study, may vary due to variations in culture environments 
and insemination methods, our study would have been improved if we had set 
standard times at each clinic.
Wider implications of the findings: This study demonstrates that the time 
from ICSI to blastocyst formation and the time interval between blastocyst 
formation and freezing affected the pregnancy rate thus suggesting that they 
could be valuable, new markers in the evaluation and selection of high quality 
embryos for blastocyst transfer.
Study funding/competing interest(s): Funding by hospital/clinic(s), Ochi 
Yume Clinic Nagoya.
Trial registration number: None.

P-101 Comparison of the clinical outcomes between Hyaluronan-
enriched and autologous follicular fluid supplemented transfer medium

S.Y. Jeong1, J.L. Choi1, J.W. Kim1, K.H. Kang1, S.H. Yang1, S.H. Yoon1, 
J.H. Jung1, J.H. Lim1

1Maria Fertility Hospital, IVF Center, Seoul, Korea South

Study question: The aim of this study was to evaluate the influence of hyal-
uronan-enriched transfer medium (HETM) on clinical outcoms compared with 
autologous follicular fluid (AFF) supplemented transfer medium in controlled 
ovarian hyperstimulation (COH) cycles.
Summary answer: The HETM did not have special effects on the clinical preg-
nancy and implantation rates after day 3 embryo transfers in COH cycles of un-
explained infertile women compared with AFF transfer medium. AFF is likely 
to be an good alternative for hyaluronan.
What is known already: Hyaluronan presents in human follicular fluid, semi-
nal plasma, oviduct and uterine. Hyaluronan is known to help the attachment of 
embryos on endometrium. HETM have shown to increase implatation in IVF/
ET cycles and have effects on repeated implantation failure patients. Follicular 
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Study question: The aim of our study was to evaluate the effectiveness of ‘res-
cue’ piezo-intracytoplasmic sperm injection (ICSI), in which a spermatozoon 
was selectively reinjected into the ooplasm through a region of the oolemma 
showing high resilience, among oocytes that had shown poor membrane stretchi-
ness during the first piezo-ICSI attempt.
Summary answer: This ‘rescue’ piezo-ICSI into extra stretchy oolemmal re-
gions produced markedly better survival rates and normal fertilization rates (per 
injected oocyte) than those derived from piezo-ICSI with a single injection. 
Moreover, oocytes subjected to this procedure produced viable blastocysts and 
fetuses, and gave rise to healthy babies.
What is known already: Poor oolemma stretchiness is a major risk factor for 
oocyte survival after ICSI. A piezo-micromanipulator (PMM) enabled us to 
avoid accidental oolemma rupture by using a blunt-end pipette and a completely 
separate microinjection through the zona pellucida and oolemma. The length to 
which a pipette could be inserted before the oolemma ruptured was defined as 
the degree of resilience and helped us to determine risky injection sites.
Study design, size, duration: We analyzed 673 oocytes subjected to ICSI. Oo-
cytes with a high stretching oolemma were used for a single microinjection after 
application of a piezo-pulse (High/Single; n = 571). Those with a low stretching 
oolemma were penetrated suddenly by injection pipettes before application of a 
piezo-pulse, and used for a single injection (Low/Single; n = 50) or reinjection 
(Low/Re; n = 52).
Participants/materials, setting, methods: Following piezo-ICSI and in vitro 
culture, oocyte survival rates, normal fertilization rates and capacity to develop 
to the blastocyst stage were compared among the three categories. The out-
comes of transferred oocytes originating in the Low/Single and Low/Re groups 
were investigated for implantation and live birth rates.
Main results and the role of chance: The survival rate of the Low/Re (94%) oo-
cytes was significantly (P < 0.01) better than in the Low/Single group (66%). The 
fertilization rate of the Low/Re group (85%) was significantly (P < 0.01) better 
than the Low/Single group (52%), similar to the High/Single group (88.3%). 
The development rate to blastocyst was similar among all groups. Transfer of 
20 fresh/cryopreserved embryos derived from oocytes with low stretchiness re-
sulted in five implantations. In the Low/Re group, two healthy babies were born 
from nine embryos transferred. There was no difference in the In vitro develop-
mental efficiency (% blastocysts/oocytes injected) between the Low/Re (34%) 
and High/Single (49.0%) groups, although that of the Low/Single group (22%) 
was significantly (P < 0.01) lower than in the High/Single group.
Limitations, reason for caution: Data in this study are numerically limited, 
and one ICSI operator performed all of the procedures.
Wider implications of the findings: We found variations in oolemma stretchi-
ness among individual oocytes, possibly depending on membrane constituents 
(cholesterol, phospholipids or fatty acids) or on rearrangements of peripheral 
actin/microtubule networks. These oolemma characteristics and the use of a 
blunt-ended pipette actuated by a PMM permitted us to reinject oocytes se-
lectively through a stretchy region of the oolemma. This novel piezo-ICSI ap-
proach might help reduce the incidence of oocyte degeneration after ICSI by 
selecting for oolemma stretchiness.
Study funding/competing interest(s): Funding by hospital/clinic(s). None.
Trial registration number: None.

P-105 Prediction model for blastocyst formation through multivariable 
analysis of morphokinetic data from an automatic time-lapse system

Y. Motato1, M. Muñoz2, B. Aparicio-Ruiz1, J.L. Romero1, J. Remohi1, M. Meseguer1

1Instituto Universitario IVI Valencia, IVF, Valencia, Spain
2IVI Alicante, Reproductive Medicine, Alicante, Spain

Study question: Is there any combination of time range embryo cleavages that 
will be able to identify which embryos will become blastocyst?
Summary answer: By analyzing 7483 zygotes (the largest database ever re-
ported), we provided a robust model by the analysis of sixteen morphokinetic 
parameter, three of them tM, s3 and cc3 resulted in a combination which is 
highly predictive (AUC = 0.849) of blastocyst formation.
What is known already: Embryo score evaluation is mainly performed under 
light microscope with limitations as subjectivity, prolonged exposure to light, 
changes in culture conditions and static perception of embryonic development. 
The strategy of evaluation of morphological changes using time-lapse, through 
Embryoscope® allows to maintain conditions and provides information useful 
to predict embryo implantation (Meseguer M, et al., 2011). Several attempts 

(COH) cycles. With collecting more data, it is needed that the differences  
between stimulation methods are clarified.
Wider implications of the findings: In this study, blastocyst stage embryos 
in vitrified-thawed cycles were only included. Therefore, further study will be 
need to investigate clinical outcomes of vitrified-thawed cleavage stage em-
bryos obtained from various cultural environments.
Study funding/competing interest(s): Funding by hospital/clinic(s), There 
were no conflicts of interests to be declared.
Trial registration number: None.

P-103 Measuring the embryonic effects of vascular endothelial growth 
factor (VEGF) using a simple murine blastocyst outgrowth study

R. Aldahhan1, R. Thomson1, S. Catt1, M. Pangestu1

1Monash University, Education Program of Reproduction & Development 
Department of Obstetric & Gynaecology, Clayton, Australia

Study question: Can VEGF (5, 50, and 500 ng/ml) in a simple cell culture 
system affect blastocyst outgrowth parameters post-hatching?
Summary answer: 50 ng/ml VEGF has an effect on blastocyst developmental 
progress, quality, and survival, but not on the attachment areas for both cells; 
trophectoderm (TE) and inner cell mass (ICM).
What is known already: Several cytokines and growth factors, including 
VEGF, are reported to have higher concentrations in stimulated, compared to 
natural, cycles. When blastocyst outgrowths were grown on fibronectin lay-
ers, 50 ng/ml gave better outgrowth outcomes than higher levels or controls 
(Hannan et al., 2011), but outgrowths in media alone have not been examined.
Study design, size, duration: Two-cell embryos were cultured for 78 h in 
SIVF-cleavage media (Cook Medical), then randomly allocated to four experi-
mental treatments: SIVF-blastocyst media (BM, control) 5, 50 and 500 ng/ml 
VEGF + BM for 24 h. Hatched/hatching blastocysts were then placed individu-
ally into 100 μl DMEM + 5%v/vFBS (with equivalent VEGF concentrations) 
and observed to day 12.
Participants/materials, setting, methods: The TE and ICM outgrowth of 93 
blastocysts were scored on Days 6, 7, 9, and 12 and, on Day 12, the outgrowth area 
was measured. Embryo outgrowth scores were assessed using one-way ANOVA, 
and areas using a Pearson chi-square test. A post-hoc test compared groups.
Main results and the role of chance: Blastocysts cultured in 50 ng/ml of 
VEGF had higher TE outgrowth scores on Days 9 and 12 (p < 0.05) in com-
parison with other groups, while the ICM had notable elevated outgrowth on 
Day 9 with VEGF 50 ng/ml (p < 0.05). Also, there were significantly higher 
proportions of D6 blastocysts with outgrowths on Day 12 in 50 ng/ml VEGF 
(92%, p < 0.05). The surface area of day 12 outgrowths was higher in the 
VEGF 500 ng/ml group (48.31 μm2 ± 4.760) compared to VEGF 5 ng/ml 
(34.29 μm2 ± 4.330, p < 0.05) but not different to control (46.63 μm2 ± 3.919) 
and VEGF 50ng/ml (44.81 μm2 ± 3.769) groups. The ICM outgrowth area of 
the 500 ng/ml VEGF group on Day 12 was significantly higher than those of the 
other groups (p < 0.05).
Limitations, reason for caution: While VEGF alone appears to play a part in 
embryo development and attachment in this in-vitro system, and that of oth-
ers, it must be remembered that this is but one factor in the complex embryo-
endometrial dialogue occurring in-vivo, thus further in-vivo trials are required 
to validate its importance.
Wider implications of the findings: Using this simple in-vitro system to test 
the various factors involved in driving the implantation process, and with follow 
up measurements of fluid in-vivo, it should be possible to create a model with 
the ideal factor concentrations, plus interactions, which may lead to a reduction 
of the implantation failure rate.
Study funding/competing interest(s): Funding by University(ies), No direct 
funding or competing interests.
Trial registration number: null.

P-104 Rescue of human oocytes with poor membrane stretchiness  
shown during ICSI, by identifying extra stretchy oolemmal regions using 
a piezo-micromanipulator

H. Iwayama1, M. Ishiyama1, M. Shimoda1, A. Nakatani1, M. Yamashita2

1Yamashita Ladies’ Clinic, Section of Human Gamete & Embryo  
Manipulation, Kobe, Japan
2Yamashita Ladies’ Clinic, Section of Human ART, Kobe, Japan
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G4 (vitrified, n = 45) and G5 (IVM till MII and then vitrified, n = 53). PI that 
reached MII-stage were parthenogenetically activated to assess oocyte viability.
Participants/materials, setting, methods: IVM (G1 and G5) was performed 
in IVF-medium during 24–48 h. G2-treatment was performed using ionomy-
cin (10 μM, 5 min in IVF) and G3-group was exposure to VS (Irvine-Scien-
tific) without liquid-N2 immersion. The following rates were evaluated: IVM 
(IVMR), activation (AR), development to cell (DRC), and development to 
morula (DRM) and blastocyst (DRB).
Main results and the role of chance: A significant increase (p < 0.05) of 
IVMR, AR and DRC was observed in G3 (86%, 86% and 80%); and G4 (80%, 
80% and 82%) compared to G1 (63.4%, 73.1% and 68.4%), G2 (48.8%, 55% 
and 90.9%) and G5 (56.6%, 66.6% and 66.6%). Development to morula and 
blastocyst stage only was achieved in G3 (DRM: 36%, DRB: 33%) and G4 
(DRM: 25%, DRB: 16%). VS improves IVM at PI-stage and early embryonic 
development. The highest AR obtained in G2 would be due to the ionomycin 
which are lipid-soluble substances that insert into the intracellular organelles 
membranes, allowing the release of Ca2+ ions. Ionophores might more effec-
tively insert into the membranes of clustered ER in MII stage than into the 
membranes of more diffused ER structures in GV oocytes. That is the reason 
why Ionomycin does not promotes IVM at the PI-stage.
Limitations, reason for caution: Unfortunately, in the vitrification proce-
dures, the thermal shock cannot be evaluated separately from the osmotic 
shock.
Wider implications of the findings: Oocyte vitrification at PI-stage and sub-
sequent IVM can increase the number of mature oocytes. This procedure is 
proposed as an additional technique for fertility preservation especially in 
those patients that controlled ovarian stimulation is contraindicated such as 
pre-pubertal girls and women with hormone-dependent cancers. The immature 
oocytes that do not survive to the ovarian tissue cryopreservation procedures 
could be excised from the ovarian tissue and vitrified following this protocol, 
providing an additional source of gametes.
Study funding/competing interest(s): Funding by hospital/clinic(s), Hospital 
Universitario y Politécnico La Fe.
Trial registration number: None.

P-107 Customized morphokinetic model for blastocyst selection by  
time-lapse system

A. Tejera1, J. Motato1, M. Muñoz2, B. Aparicio1, D. Castello1, M. Meseguer1

1IVI Valencia, IVF Laboratory, Valencia, Spain
2IVI Alicante, Gynecology, Alicante, Spain

Study question: Is there any correlation between morphokinetic variables  
(including late development events) and the resulting implantation.
Summary answer: Through the analysis of seventeen morphokinetic param-
eters (including those related with blastocyst formation and morphology) we 
were able to correlate implantation rate (IR) according to a defined morphoki-
netic model. The resulting categories generated were based in the synchrony of 
the third cell cycle (s3) and the timing of blastocyst expansion tEB.
What is known already: Using traditional incubators, inspection is limited 
to snapshots at a few discrete points in time, reducing the amount of informa-
tion that could potentially be obtained. Time-lapse monitoring overcomes this 
limitation without exposing the embryos to environmental changes. Moreover, 
several recent studies suggest that time-lapse monitoring may introduce new 
dynamic markers of embryo competence, nevertheless the recent models used 
for embryo selection based on time-lapse, lacked sample size power and mainly 
used early cleavage markers.
Study design, size, duration: An observational and retrospective study on 832 
transferred embryos performed in a time-lapse incubator. The majority of the 
embryos were transferred on Day 5 while we left some of them until day 6 
when a delayed evolution was observed. This study was performed between 
May 2010 to December 2013.
Participants/materials, setting, methods: We studied the different cellular di-
visions: cleavage from 2 cells to 8 cells, timing of compaction (tM), blastocyst 
formation (tB) and expansion (tEB), second and third cell cycle (cc
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regression model was performed by using defined variables to select those rel-
evant to predict implantation.
Main results and the role of chance: Logistic regression model defined the 
following binary variables and optimal ranges tEB (107.9–112.9 h) and s3 

has been performed to predict blastocyst formation by automatic time-lapse 
systems with limited numbers (Wong et al. 2010) and partially failed its predic-
tion abilities (Conaghan et al. 2013).
Study design, size, duration: Observational, retrospective, single-center clini-
cal study. A total of 7483 embryos were cultured and analyzed in Embryo-
scope® time-lapse incubator after ICSI until Day5 (D5) of development. This 
study was performed between May 2010 to May 2013 in IVI.
Participants/materials, setting, methods: From 990 patients timing of each 
cellular event was annotated along embryo development (tn) together with 
Morula formation (tM). Also we calculated cell cycle duration (cc
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according to consecutive quartiles with highest probability of blastocyst. A lo-
gistic regression model were performed.
Main results and the role of chance: From 7483 zygotes, 3215 (43.0%) 
reached blastocyts stage before 120 hours post ICSI. Logistic regression model 
defined the following binary variables tM (81.28–96.00 h), s3 (≤8.78 h) and 
cc3 (11.35–16.49 h) as predictive of blastocyst formation, ROC value = 0.844 
(CI 95% 0.835–0.854). The following table shows the probabilities for an em-
bryo to become blastocyst when the timing of cellular events are within defined 
ranges.

Timing of cellular event
Probability of Blastocyst (%)

Inside defined range Out of range

tM (81.28–96.00 h) 81.6 69.9*
s3 (≤8.78 h) 63.7 36.3*
cc3 (11.35–16.49 h) 55.0 45.0*

*p ≤ 0.05.

Limitations, reason for caution: These dates are from retrospective analysis, 
although sample size is outstanding. Results needs to be validated by a prospec-
tive study.
Wider implications of the findings: Inclusion of kinetic parameters into score 
evaluation improve embryo selection criteria and can predict blastocyst forma-
tion with high accuracy. By using the timing of the events here proposed we are 
providing an alternative algorithm to those already reported based in the largest 
database ever published which could be applied to forecast and select embryos 
for transfer and even move forward the day of transfer with comparable results.
Study funding/competing interest(s): Funding by hospital/clinic(s), This re-
search has not funding support and may compete and question the existing com-
mercial algorithm available for blastocyst prediction.
Trial registration number: Not applicable.

P-106 Vitrification solutions improves the immature oocyte in vitro 
maturation by inducing an increase of intracellular Ca2+ concentrations

I. Molina1, J. Gómez1, I. Peinado1, J.M. Rubio1, E. Novella-Maestre2

1Hospital Universitario y Politécnico La Fe, Human Reproduction,  
Valencia, Spain
2Hospital Universitario y Politécnico La Fe, Genética y Diagnóstico Genético 
Preimplantacional, Valencia, Spain

Study question: The aim of this study is to evaluate the effect of vitrification 
solutions (VS) on human oocyte in-vitro maturation (IVM) in order to know if 
oocyte quality and early embryonic development is affected by the mature stage 
at the vitrifying time.
Summary answer: VS improves IVM. Probably the cryoprotectants lipophilic 
properties used in VS have a non-specific effect on plasma/internal membranes as 
ER, which would lead to either Ca2+ influx and/or Ca2+ release from internal stores. 
However, the osmotic contraction induced by cryoprotectants might also contrib-
ute to increase the intracellular Ca2+ improving the IVM at Prophase-I(PI)-stage.
What is known already: The endoplasmic reticulum (ER) is the major oocyte 
calcium store. During oocyte maturation ER undergoes profound reorganization 
affecting the Ca2+ oscillations. Since some cryoprotectants have been shown to 
increase intracellular calcium in mouse oocytes, a current potential problem 
with oocyte freezing is the induction of a primary activation event. It has been 
shown that in vivo matured human oocytes exhibit a specific pattern of Ca2+ 

oscillations distinct from IVM and in vitro aged oocytes (Nikiforaki, 2013).
Study design, size, duration: PI (n = 223) from 200 IVF-ICSI cycles were 
randomly distributed into the following groups: G1 (control group, n = 41): 
IVM till MII; G2 (exposed to ionomycin, n = 41), G3 (exposed to VS, n = 43), 
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P-109 Trends and pregnancy outcomes of assisted hatching,  
united states, 2000 – 2010

D. Kissin1, J. Kawwass2, M. Monsour1, S. Boulet1, D. Session2, D. Jamieson1

1Centers for Disease Control and Prevention, Division of Reproductive 
Health, Atlanta, GA, U.S.A.
2Emory University School of Medicine, Department of Gynecology and  
Obstetrics, Atlanta, GA, U.S.A.

Study question: To characterize trends in assisted hatching use among assisted 
reproductive technology (ART) cycles and to examine the relationship between 
assisted hatching and pregnancy outcomes (clinical pregnancy, live birth, mis-
carriage).
Summary answer: Use of assisted hatching increased over time in the United 
States. Assisted hatching was associated with poor pregnancy outcomes over-
all, and was not associated with improved outcomes even in ‘poor prognosis’ 
patients; prospective studies are needed to assess assisted hatching benefits.
What is known already: Assisted hatching is often performed in an effort to 
improve implantation rates on embryos noted to have a thick zona pellucida or 
among poor prognosis patients, but existing evidence of its effectiveness is lim-
ited. Meta-analyses found a higher clinical pregnancy rate of marginal statisti-
cal significance among women for whom assisted hatching was used compared 
to controls, but did not find significant differences in the odds of live birth or 
miscarriage.
Study design, size, duration: Non-cancelled ART cycles (n = 835, 067) initiat-
ed between 2000–2010 in the United States among patients using fresh embryos 
from their own eggs and reported to the National ART Surveillance System 
(NASS) were used in this population-based retrospective cohort study.
Participants/materials, setting, methods: We used NASS data to assess trends 
of assisted hatching use and associations between assisted hatching and clinical 
pregnancy, live birth, and miscarriage, while adjusting for patient and treatment 
characteristics.
Main results and the role of chance: In the United States from 2000 to 
2010, assisted hatching use increased significantly in absolute number 
(25,724 to 35,518 cycles per year), percentages of day-3 transfers (50.7% to 
56.3%) and percentages of day-5 transfers (15.9% to 22.8%), and percentage 
of transfers among women ≥38 years, or women with ≥2 prior ART cycles 
and no live birth(s) (20.1% to 25.3%); all P < 0.05. Cycles involving assist-
ed hatching were associated with lower odds of clinical pregnancy and live 
birth, and with increased odds of miscarriage regardless of embryo stage, 
as compared with cycles without assisted hatching; all P < 0.05. In cycles 
for ‘poor prognosis’ women, the association of assisted hatching with these 
outcomes was not significant.
Limitations, reason for caution: Although embryo quality data were not 
available, we used availability of extra embryos for cryopreservation (shown 
to correlate well with embryo quality). We did not have data on additional 
factors (hypertension, diabetes, obesity, smoking, etc.) that may have influ-
enced the decision to perform assisted hatching or affected the observed 
outcomes.
Wider implications of the findings: Although we observed an increasing trend 
of using assisted hatching among women for whom it is recommended, it is still 
used in a relatively large number of cycles among women <38 years of age, 
those with <2 prior ART cycles or history of live births, and blastocyst transfers. 
Well-designed prospective studies may help clinicians identify patients who 
may benefit from assisted hatching.
Study funding/competing interest(s): Funding by national/international 
organization(s), Centers for Disease Control and Prevention.
Trial registration number: Not applicable.

P-110 Factors affecting the clinical pregnancy rate of  
frozen-thawed blastocyst transfer cycles: a multivariate analysis of  
1453 cycles

C. Yue1, C. Fang1, X. Gong2, X. Liang1

1The 6th Affiliated Hospital of Sun Yat-sen University, Reproductive Medicine 
and Research Center, Guangzhou, China
2The School of Public Health of Sun Yat-sen University, Medical Statistics and 
Epidemiology, Guangzhou, China

Study question: What factors does a multivariate logistic regression analysis 
show that affects the clinical pregnancy rate (CPR) of frozen-thawed blastocyst 
stage embryo transfer cycles (TBT)?

(3.0–5.67 h) as predictive of blastocyst implantation, with a ROC value = 0.591 
(CI 95% 0.552–0.630) with *p < 0.001. Based on these relevant variables we 
established 4 categories named from A to D from higher to lower implantation 
rate, finding significant differences as presented below; category A with 72.2% 
IR, category B with 66.2% IR, category C with 55.8% IR and D with 39.7 of IR.

*p < 0.001.
Limitations, reason for caution: The data are from retrospective analysis, al-
though sample size is outstanding, we should check this result with a prospec-
tive study.
Wider implications of the findings: These data suggest the existence of a new 
classification algorithm based on blastocyst morphokinetic, providing a new 
and more objective view to the blastocyst evaluation. By using the timing of 
the events here proposed we are providing an alternative algorithm based on 
late events, being able to be applied to predict and select embryos for transfer 
in blastocyst stage.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI clinic.
Trial registration number: Not applicable.

P-108 Comparison of embryos morphokinetic pattern according to  
the sperm origin

J. Lammers1, C. Splingart1, N. Le Fleuter1, S. Mirallie1, P. Barriere1,  
T. Freour1

1CHU Nantes, 8 boulevard Jean Monnet, Nantes Cedex 01, France

Study question: The aim of our study was to compare morphokinetic param-
eters of early embryo development in ICSI cycles according to sperm origin, 
i.e. fresh ejaculated (FE) or surgically retrieved (SR) spermatozoa, including 
testicular sperm extraction (TESE) or epididymis sperm aspiration (ESA).
Summary answer: Embryo morphokinetic parameters differ in ICSI cycles 
according to sperm origin.
What is known already: ICSI has been shown to be an efficient strategy in 
infertile couples suffering from male infertility. However, it is unclear whether 
sperm origin, i.e. ejaculate or surgically retrieved, has a significant impact on 
embryo developmental competence, with contradictory results in terms of blas-
tulation or implantation. Time-lapse technologies have recently proved to be 
accurate in evaluating objectively embryo development, thus raising its interest 
in evaluating the eventual impact of sperm origin on early embryo development.
Study design, size, duration: This retrospective study was conducted on 
all ICSI cycles performed between 2011 and 2013 with the Embryoscope®. 
All clinical, ovarian reserve, ovarian stimulation and embryonic parameters 
(conventional morphology and kinetic events in hours post injection) were 
recorded.
Participants/materials, setting, methods: This monocentric retrospective 
study was conducted on 622 ICSI cycles performed with the Embryoscope®. 
Patients were classified according to sperm origin, i.e. fresh ejaculate (n = 575 
cycles), epididymis (ESA, n = 16) or testicular biopsy (TESE, n = 31). Clini-
cal, ovarian reserve, ovarian stimulation and embryo morphokinetic parameters 
were compared according to sperm origin.
Main results and the role of chance: Clinical, ovarian stimulation, ovarian 
response and number of embryo transferred were comparable in all groups. Fer-
tilization rate was significantly lower in SR group compared to Fresh ejaculate 
group (58.11 vs. 67%).

Concerning morphokinetics, PN fading PN appearance, t2 (2-cell stage), 
t3, t4 and s2 (t4-t3) were comparable in FE and SR groups groups. Mean cc2 
(t3-t2), t5 and t6 were significantly lower in SR group than in FE group. Among 
SR patients, only t6 and s2 were significantly different between ESA and TESE 
groups.

Finally, blastulation rate and pregnancy rate were comparable in all groups 
(FE pregnancy rate 28.70%, TESE 29.35% and ESA 31.25%).
Limitations, reason for caution: This study was retrospective and monocen-
tric. Results should be confirmed on larger cohorts in multicentric studies.
Wider implications of the findings: Time-lapse analysis is a relevant method 
for the evaluation of an eventual paternal detrimental effect on embryo devel-
opment in ICSI cycles. The slight modification in morphokinetic parameters 
observed with surgically retrieved sperm compared to fresh ejaculate sperm 
does not seem to lead to poorer cycle outcome.
Study funding/competing interest(s): Funding by hospital/clinic(s), CHU 
Nantes.
Trial registration number: Local IRB approved study.
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Study question: Are embryo quality and clinical outcomes affected by the type 
of incubator used for embryo culture?
Summary answer: Fertilization rates were identical among the three types of 
incubators included in our study. However, the percentage of good quality em-
bryos, clinical pregnancy and implantation rates achieved using MincTM were 
significantly higher than those obtained with HeracellTM 150i. No differences 
were found between EmbryoscopeTM and MincTM incubators for data analyzed.
What is known already: The development of designed benchtop incubators with 
controlled temperature and gas, has been performed in the last few years to pro-
vide more stable conditions for the culture of human embryos. In addition, the 
incorporation of time-lapse monitoring systems to these new incubators provides 
supplementary information about morphokinetics of embryo development. The 
advantages of using this new generation of incubators have led to improved embryo 
quality rates and better clinical outcomes. The aim of our study was to compare 
the performance of different types of incubators under our laboratory conditions.
Study design, size, duration: This prospective randomized study, included 72 
recipient cycles performed between October and December 2013. Fertilization, 
good quality embryos, embryo replacement, clinical pregnancy and implanta-
tion rates were compared among the different incubators.
Participants/materials, setting, methods: Embryo culture was performed 
using EmbryoscopeTM (24 cycles; 231 embryos), MincTM (24 cycles; 235 em-
bryos) or HeracellTM 150i (24 cycles, 256 embryos) incubators.

Injected oocytes were cultured in Global Total® medium (LifeGlobal) in 
low oxygen tension. Embryo replacement was performed on Day 3. Results 
were compared by X2 or student’s t-test.
Main results and the role of chance: Fertilization rates were identical be-
tween EmbryoscopeTM, MincTM and HeracellTM 150i incubators (88.2%, 84.7% 
and 81.9%, respectively). The percentage of good quality embryos on day-3 ob-
tained using MincTM (72%) was identical to that obtained with EmbryoscopeTM 
(68.4%), but statistically higher than with HeracellTM 150i (61.1%, p = 0.0037). 
Statistically significant differences were also found on clinical pregnancy 
(65.2% vs. 30.4%, p = 0.0039) and implantation (55.6 vs. 24.4, p = 0.0052) 
rates between MincTM and HeracellTM 150i. No differences were found on mis-
carriage rates among the three different types of incubators.

All groups were comparable in terms of oocyte donors and recipients ages, 
number of donated oocytes and number of replaced embryos.
Limitations, reason for caution: These are preliminary results of an ongoing 
study and a larger sample size is required to increase statistical power. Results 
are based on observations using embryos from oocyte donors and need to be 
confirmed using embryos from infertile patients of different ages and with em-
bryo replacements performed on Day 5.
Wider implications of the findings: Our preliminary data suggest that the 
usage of benchtop incubators in human IVF improves embryo quality and 
clinical outcomes. These results could be attributed to more stable culture 
conditions in terms of both temperature and pH offered by the new benchtop 
incubators compared to standard HeracellTM 150i. Further studies should be 
carried out to confirm the beneficial effects of using benchtop incubators in 
IVF laboratories.
Study funding/competing interest(s): Funding by hospital/clinic(s), This 
study was funded by IVI-Barcelona. The authors do not have any conflict of 
interests with the commercial identities mentioned in this abstract.
Trial registration number: None.

P-112 New method of visualization of native sperm intracellular 
organelles for sperm selection and diagnostics of male infertility

S.A. Yakovenko1, V.P. Apryshko1, M.A. Kharitonova1, M.N. Troshina1, 
A.G. Mironova1, T.G. Khriapenkova1, A.L. Strashnova1, A.A. Dolganova1, 
N.S. Voronich1, E.S. Kalinina1, A.A. Klepukov1, K.V. Kirienko1, A.I. Bolt1, 
E.M. Savina1

1AltraVita IVF Clinic, Embryology Lab, Moscow, Russia C.I.S.

Study question: The aim of this study was developing a new microscopy meth-
od of sperm morphology evaluation, allowing us to visualize the intracellular 
organelles of spermatozoa.
Summary answer: The new mycroscopy method for Native Assessment of 
Sperm Ultramorphology (NASUM) was developed. NASUM gives possibility 
to visualize chromatin, acrosome and its granularity, vacuoles, mitochondria, 
nuclear membrane pores, microfibrils of the tail, and chromocenter, as well as 
evaluate the degree of chromatin condensation in native spermatozoa.

Summary answer: There are several variables that influence the CPR of TBT 
including maternal age, number of blastocysts transferred, blastocyst quality, 
endometrial preparation method, fertilization method, and most importantly the 
blastocyst developmental stage.
What is known already: Maternal age, quality of the blastocyst, and number 
of blastocysts transferred are generally thought to affect the CPR, but the 
effects of developmental stage, endometrial preparation method, and some 
other factors are not clear. Some confounding factors were not excluded in 
many published studies, making the conclusions not applicable in clinical 
practice.
Study design, size, duration: This study retrospectively analyzed 1453 cycles 
of blastocyst transfer performed on 1243 couples in the past 3 years. A multi-
variate logistic regression analysis was performed to identify the factors that 
affect the CPR of TBT.
Participants/materials, setting, methods: Based on clinical experience and 
the literature, 26 variables were single-factor analyzed, and then were included 
to perform a multivariate logistic regression analysis for day 5 (D5) and day 6 
(D6) blastocyst transfer. Using stepwise selection, seven variables for D5 TBT 
and eight variables for D6 TBT were chosen in the models (P < 0.1). Three 
factors with different effects on D5 and D6 TBT were analyzed regarding their 
impact on implantation rate (IR).
Main results and the role of chance: The blastocyst developmental stage was 
the primary factor affecting the CPR and IR of TBT cycles (CPR: 69.0% vs. 
47.5%, P < 0.001; IR: 57.6% vs. 36.4%, P < 0.001), so the following analyses 
were performed on D5 and D6 TBT respectively. Maternal age, basal follicle 
stimulating hormone (bFSH) level, and number of blastocysts transferred had 
similar effects on D5 and D6 TBT, while the endometrial preparation method, 
fertilization method, and the blastocyst stage when frozen had different influ-
ences. Hormone replacement treatment (HRT) as the endometrial preparation 
method had a slightly higher CPR (odds ration [OR] = 1.367; 95% confidence 
interval [CI]: 0.986–1.895) and IR (59.5% vs. 53.8%, P = 0.045) than nat-
ural cycle (NC) or controlled ovarian hyperstimulation (COH) for D5 TBT, 
while HRT negatively affected the CPR (OR = 0.679; CI 0.477–0.967) and 
IR (33.2% vs. 41.4%, P = 0.012) of D6 TBT. D6 blastocysts derived from 
Intracytoplasmic sperm injection (ICSI) cycles had higher CPR (OR = 1.343; 
CI 1.115–1.618) and IR (45.1% vs. 35.7%, P < 0.001) than those from con-
ventional in vitro fertilization (IVF) cycles. Blastocyst stage when frozen posi-
tively affected the CPR (OR = 3.441; CI 1.175–10.073) and IR (non-expanded 
vs. expanded, 35.9% vs. 59.7%, P < 0.001) of D5 TBT but not D6 TBT, most 
likely because there were very few cases of D6 blastocysts frozen in a non-
expanded stage.
Limitations, reason for caution: These findings were only based on a ret-
rospective analysis, and should be confirmed in a randomized controlled 
trial. We performed the multivariate logistic regression analysis on D5 and 
D6 blastocysts respectively, which is different from most of the studies in 
the literature, making direct comparisons difficult. Lastly, this was a single 
center study.
Wider implications of the findings: Blastocysts developmental stage was an 
important factor indicating the implantation potential. Endometrial preparation 
methods or the time of transfer should be carefully chosen to achieve a higher 
IR. D6 blastocysts derived from ICSI cycles have a higher IR than those from 
conventional IVF cycles. Single blastocyst transfer is highly recommended for 
patients with D5 or D6 blastocysts if it was derived from ICSI cycles to reduce 
multiple pregnancies.
Study funding/competing interest(s): Funding by national/international 
organization(s), National Nature Scientific Funds of China (No: 81070495) and 
Guangdong province (No. S2013010013404).
Trial registration number: Not applicable.

P-111 Embryo quality and clinical outcomes using EmbryoscopeTM, 
MincTM and HeracellTM 150i incubators: preliminary results from a 
randomized study with donor oocytes

M. Belles1, N. Costa-Borges2, J.M. Molina1, A. Ballesteros3, A. Pellicer4, 
M. Florensa1, M. Esbert1

1IVI Barcelona, IVF Laboratory, Barcelona, Spain
2Embryotools, Embryotools, Barcelona, Spain
3IVI Barcelona, Direction, Barcelona, Spain
4IVI Valencia, Direction, Valencia, Spain
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Participants/materials, setting, methods: Only patients under forty years old 
with at least one good quality embryo were included. A Fisher’s test (p < 0.05) 
was used for statistic analysis.
Main results and the role of chance: PR in the elective ‘vitrify-all’ group 
was 54.5%, with an average age of 36.4 ± 4.1 years and an average of 1,97 em-
bryos transferred. Those patients with fresh embryo transfer had a PR of 56.4% 
with an average age of 35 ± 4.4 years and an average number of 2,06 embryos 
transferred. There were not statistically significant differences between the two 
groups analysed (p > 0.05)
Limitations, reason for caution: The small size of the population analysed 
and the retrospective origin of data suggest the need of a larger and prospective 
study to confirm these findings.
Wider implications of the findings: Embryo vitrification yields a high rate 
of embryo survival in good quality conditions and produce comparable results 
in terms of PR in subsequent cycles, permitting the correction or avoidance of 
clinical and personal circumstances that could compromise the results if a fresh 
embryo transfer is performed.
Study funding/competing interest(s): Funding by hospital/clinic(s), no  
funding.
Trial registration number: No.

P-114 Chromosomal integrity of human preimplantation embryos at 
cleavage and blastocyst stage in recurrent pregnancy loss patients

B. Lledo1, J.A. Ortiz1, R. Morales1, J. Ten2, J. Llacer3, R. Bernabeu3

1Instituto Bernabeu Biotech, Molecular Biology, Alicante, Spain
2Instituto Bernabeu, Reproductive Biology, Alicante, Spain
3Instituto Bernabeu, Reproductive Medicine, Alicante, Spain

Study question: Investigate the dynamics of genomic alterations that occur 
at different developmental stages in embryos from recurrent pregnancy loss 
(RPL) patients.
Summary answer: In a population of RPL patients different embryo chromo-
somal abnormalities were detected depending on D3 or D5 of in vitro embryo 
culture.
What is known already: The high incidence of chromosome abnormalities in 
human gametes and early preimplantation embryos provides an explanation for 
the low success of IVF treatment cycles. The development of comprehensive 
chromosome screening (CCS) has offered valuable insight into the chromo-
somal status of human gametes and preimplantation embryos. And applied as a 
therapeutic tool it could improve implantation and live birth rates from in-vitro 
fertilization and provide a means of attenuating pregnancy loss in recurrent 
pregnancy loss patients.
Study design, size, duration: A retrospective study was performed. We in-
cluded the array-CGH results of 198 embryos (133 on D3 and 55 on D5) from 
45 RPL patients performing CCS cycles in 2013 from January to December at 
Instituto Bernabeu. The main outcome measures were aneuploidy, chromosome 
alteration and chromosome monosomy and trisomy rates.
Participants/materials, setting, methods: RPL was defined as two or more 
miscarriages. We examined the chromosome content of human preimplanta-
tion embryos by array-CGH in single-cell blastomeres from D3 embryos and 
trofoectoderm cells from D5 embryos. For the array-CGH analyses we used the 
Agilent technology platform (SurePrintG3) according to manufacturer recom-
mendations applied to single-cell.
Main results and the role of chance: Significant differences were reported in 
the aneuploidy rate between D3 (62.6%) and D5 (25.5%) embryos (p < 0.001). 
According to multiple aberrations we observed that the 39.5% of aneuploidy 
embryos on D3 has more than 3 chromosome alterations in contrast to 14.3% 
of D5. As for each chromosome, alteration on chromosome 22 (22%) and 16 
(22%) were the most frequently involved in aneuploidy on D3 embryos, fol-
lowed by chromosomes 19, 20 and 5. All the chromosomes were involved  
in aneuploidy. Alteration on chromosome 19 (28%) was the most frequently 
involved in aneuploidy on D5 embryos, followed by chromosomes 16 and 
21. Chromosomes 8, 9, 11 were not involved in aneuploidy in D5 embryos.  
The most chromosomal aberration on D3 was monosomy 18 versus trisomy 
19 on D5.
Limitations, reason for caution: CCS uses to increase the IVF-results mainly 
in patients suffering RPL is a promising tool. The present work shows that em-
bryo culture could select the euploid embryos suggesting key chromosomes 

What is known already: Various authors have demonstrated that selection of 
vacuole-free spermatozoa for intracytoplasmic sperm injection (ICSI) leads 
to higher pregnancy rates and lower rates of pregnancy loss. Bartoov et al. 
(2001) developed the intracytoplasmic morphologically selected sperm injec-
tion (IMSI). It was shown that selection of vacuole-free spermatozoa for ICSI 
leads to higher pregnancy rates and lower rates of pregnancy loss. However, 
IMSI does not provide us with the possibility of visualization of the intracel-
lular organelles.
Study design, size, duration: We obtained 12348 NASUM microphotographs 
of native immobilized spermatozoa from in vitro fertilization (IVF) program 
patients with male factor of infertility as well as from sperm sperm donors.
Participants/materials, setting, methods: The developed microscope sys-
tem employed both Hoffman and Nomarski contrast techniques. Resolution 
increase was attained with light interference suppression via using circularly 
polarized light. The introduction of additional lenses into the optical system 
allowed us to reach 20000X total magnification. We used green 500 mW laser 
lighting (wavelength 532 ± 10 nm) with grain suppression.
Main results and the role of chance: The developed method of observation 
and the constructed microscope system allows for studying sperm morphologi-
cal features at subcellular level and detect structural anomalies invisible during 
the usual light optical microscopy (see picture). The subcellular organelles can 
be morphologically classified on the basis of the presence of specific malforma-
tions defined according to the descriptive approach reported by Bartoov et al. 
(2002): acrosome: absent, partial or vesiculated; post-acrosomal lamina: absent 
or vesiculated; neck: abaxial, disordered or showing cytoplasmic droplet; tail: 
absent, coiled, broken, multi or short. For the nucleus, the morphological nor-
mal state can be defined by the shape and content of the chromatin. It is pro-
posed to name the new method as native assessment of sperm ultramorphology 
(NASUM). Estimated NASUM technique resolution is 0.05 μm.
Limitations, reason for caution: The developed method NASUM is time con-
suming and requires about 2 hours to assess the ultramorphology of 100 sper-
matozoa. Sperms must be firmly immobilized to collect multiple images of the 
same cell for digital processing.
Wider implications of the findings: Together with electron microscopy of fixed 
spermatozoa, NASUM might be used efficiently in male infertility diagnostics. 
Further study of human sperm nucleus chromatin architecture using NASUM will 
fill the gaps existing at present in the scientific understanding of the non-random 
arrangement of chromosomes. We expect that NASUM would assist in improving 
fertilization rates, embryo quality, blastocyst development rates, rates of implanta-
tion and pregnancy, as well as decreasing the incidence of pregnancy loss.
Study funding/competing interest(s): Funding by hospital/clinic(s), Altravita 
IVF clinic, Moscow, Russia.
Trial registration number: Not clinical trial.

P-113 Elective vitrify-all: a good choice when embryo transfer 
conditions are not ideal

M.F. Fernandez1, R. Cueto1, E.M. Martin1, C. Monedero1, M. Garcia1, 
F. Martinez2, E. Perez de la Blanca1

1Hospital Quirón Málaga, Assisted Reproduction Unit, Malaga, Spain
2Rincon Clinic, Assisted Reproduction Unit, Malaga, Spain

Study question: The aim of the study is to analyse pregnancy rates (PR) in the 
first transference cycle of couples whose embryo transfer was performed with 
fresh embryos compared to those whose first transfer was done after vitrifica-
tion of every available embryos due to any clinical or personal circumstance.
Summary answer: Vitrify--all technique will not be detrimental for pregnancy 
rates and it is a good option when the conditions for the transference of the 
embryos in the fresh cycle are not ideal.
What is known already: Some IVF or ICSI cycles are accompanied by high 
progesterone levels in the late follicular phase, risk of ovarian hyperestimula-
tion syndrome, need for the accumulation of embryos for a preimplantational  
genetic diagnosis cycle, bad quality endometrium, etc. In such cases, vitrifica-
tion of all embryos can be a good option to improve the efficiency of the cycle 
in terms of pregnancy rate by deferring the transference to a later natural or 
medically assisted cycle.
Study design, size, duration: A retrospective observational study including all 
the consecutive 73 couples with elective ‘vitrify-all’ and the 185 couples with 
a fresh transference cycle performed between may 2011 and December 2013, 
was done.
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geographical areas; however, the embryo morphology data used for analysis 
were collected from only three IVF clinics.
Wider implications of the findings: Our data demonstrate that computer-
derived time-lapse analysis used adjunctively with morphology is highly in-
formative in helping embryologists select which embryos have developmental 
potential. In contrast, traditional morphology was not informative in predicting 
embryo development for good morphology embryos. Our results also demon-
strate that, irrespective of the clinic practice, experience level, and training, 
embryologists were able to consistently improve their ability to select embryos 
with higher developmental potential using Eeva adjunctively with traditional 
morphology.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Auxogyn, Inc.
Trial registration number: NCT01369446

P-116 Frozen embryo transfer outcomes with the Rapid i closed 
vitrification carrier: impact of delayed blastulation and blastocyst 
morphology on clinical pregnancy and implantation rates

N. Desai1, A. Upadhye1, J. Goldberg1, C. Austin1, T. Falcone1

1Cleveland Clinic Fertility Center, Department of Ob/Gyn,  
Beachwood, OH, U.S.A.

Study question: Does blastocyst morphology or day of blastulation affect clini-
cal success rates with vitrified blastocysts?
Summary answer: The pregnancy potential of day 5 versus day 6 vitrified blas-
tocysts was significantly different. Delayed blastulation appears to negatively 
impact embryo competence to implant. Even in transfers with high grade ex-
panded day 6 blastocysts, clinical pregnancy and implantation rates were lower 
than with Day 5 vitrified blastocysts of equivalents grade.
What is known already: Pregnancy rates appear higher with fresh day 5 ver-
sus day 6 transfers. Not clear if this is due to blastocyst quality or endometrial 
receptivity. Time lapse data suggest that kinetics of blastocyst formation cor-
relate to implantation potential and possible risk of aneuploidy. Frozen embryo 
transfer results with blastocysts vitrified on day 5 or 6 and replaced in a more 
synchronized endometrium may provide a better understanding of the impact of 
delayed blastulation on embryo competence.
Study design, size, duration: Data was retrospectively analyzed from frozen 
embryo transfers carried out between April 2011 and December 2013. The 
study group consisted of 209 consecutive transfer cycles with vitrified-warmed 
blastocysts. Data was stratified according to day of vitrification (D5 VBL vs. 
D6 VBL) and blastocyst grade. Survival, clinical pregnancy rate (CPR) and 
implantation rate (IR) were compared. Post-warming morphology was also 
examined.
Participants/materials, setting, methods: Blastocysts (n = 394) were cryo-
preserved using the Rapid i and a two step vitrification protocol: 7.5% ethylene 
glycol (EG)/DMSO for 5 minutes followed by 15% EG/DMSO for 45 seconds. 
Blastocysts were collapsed before vitrification. estrace and progesterone were 
used for endometrial priming. Warmed blastocysts were transferred after six 
days of progesterone.
Main results and the role of chance: The overall CPR and IR were 54% and 
42%, respectively with a 96% post-warming survival rate. Percent survival was 
similar between blastocyst grades. Mean embryos transferred were 1.78 ± 0.48. 
We had 105 FET cycles with D5 VBL, 85 with D6 VBL and 19 with both D5 
and D6 VBL. Frozen outcomes were significantly higher with D5 VBL (CPR 
64%, IR 50%; p < 0.05) as compared to D6 VBL (CPR 38%, IR 30. Even 
comparing pregnancy potential of only the high grade D6 VBL to D5 VBL, 
we observed a decrease in CPR and IR (CPR 71% IR 55% vs. CPR 45%, IR 
38%, respectively; p < 0.05). Patient age was higher in the D6 VBL group 
(36.7 ± 4.3) versus D5 VBL (34.9 ± 4.1; p < 0.05).
Limitations, reason for caution: This was a retrospective analysis. Confound-
ing factors such as patient age, diagnosis and cycle characteristics were not con-
trolled for. Further investigation with a larger data set is warranted to determine 
if late developing blastocysts have limited potential. This may ultimately affect 
the laboratory’s cryopreservation program and criteria for freezing.
Wider implications of the findings: Delayed blastulation on day 6 may be 
indicative of impaired embryonic potential. The cause of delayed blastulation 
could be intrinsic to the embryo (chromosomal content ) or alternatively, the 
result of a less than optimal in vitro culture environment that is negatively influ-
encing embryo development. Currently, limited published studies are available 

could be involved in embryo arrest. More data are needed to conclude what 
chromosomes are important in each stage.
Wider implications of the findings: This investigation reveals that in a popu-
lation of RPL different chromosomes are involved in aneuploidy at different 
stage. These dynamic changes that occur at early developmental stages and the 
natural selection produced by the embryo culture to blastocyst stage suggest 
that CCS from trofoectoderm cells may be more appropriate.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Bernabeu.
Trial registration number: None.

P-115 Automated time-lapse analysis in adjunctive use with morphology 
is highly informative in allowing diverse embryologists to select embryos 
with high developmental potential

M.P. Diamond1, L. Tan2, J. Conaghan3, K. Ivani4, A. Le5, A.A. Chen2,  
S. Shen2, V. Suraj2

1Georgia Regents University, Obstetrics and Gynecology, Augusta, U.S.A.
2Auxogyn Inc., Medical and Scientific Affairs, Menlo Park, U.S.A.
3Pacific Fertility Center, IVF Laboratory, San Franciso, U.S.A.
4Reproductive Science Center of the SF Bay Area, IVF Laboratory,  
San Ramon, U.S.A.
5HRC Fertility, IVF Laboratory, Encino, U.S.A.

Study question: Embryo assessment by traditional morphology is subject to 
inter- and intra-observer variation (Paternot et al., 2009). We assessed whether 
computer-derived time-lapse analysis used in adjunct with traditional morphol-
ogy would allow embryologists to consistently benefit in selecting embryos 
with higher development potential.
Summary answer: Quantitative and objective results from automated time-
lapse analysis are informative for embryologists to select good/fair morphology 
embryos on day3 with higher potential to form blastocysts. Five embryologists 
from 5 clinics with a diverse range of training and experience demonstrated 
consistent embryo assessment after using time-lapse information adjunctively 
with morphology.
What is known already: Since many transferred good morphology embry-
os fail to implant, technologies to identify embryos with high developmental 
potential would be beneficial. Eeva™ (Early Embryo Viability Assessment), 
an integrated time-lapse and automated analysis system has been shown to 
benefit embryo selection for a panel of three very experienced embryologists 
(Conaghan et al., 2013). Here we examined if Eeva, when used adjunctively 
with morphology, is informative for a new panel of embryologists with diverse 
clinical experience.
Study design, size, duration: Prospective multi-center study (Jun.2011-
Apr.2012) with 54 patients undergoing blastocyst transfer cycles consented 
to have embryos imaged using Eeva, which automatically measures cell divi-
sion timings P2 (time between first and second mitosis) and P3 (time between 
second and third mitosis), and categorizes embryos into groups with different 
development potential.
Participants/materials, setting, methods: Five embryologists representing 
a diverse range of clinical practices, laboratory training, and geographical 
areas predicted blastocyst formation using day3 morphology alone vs. mor-
phology + Eeva. To assess the effect of using Eeva with morphology, odds 
ratio (OR) was calculated by comparing prediction results to true blastocyst 
outcomes (OR > 1.0 indicates morphology + Eeva is informative in blastocyst-
prediction).
Main results and the role of chance: When time-lapse results of Eeva were 
used adjunctively with traditional morphology for embryos that were graded 
good or fair on day3, the odds of an embryo forming a blastocyst was 2.56-fold 
(95% CI = 1.75–3.75) higher in the group predicted to develop into blastocysts 
than in other embryos. In contrast, the OR using morphology alone was 1.65 
(95% CI = 0.78–3.51) and not statistically significantly >1.0. When individual 
embryologist’s adjunctive prediction performances were compared to morphol-
ogy alone, every embryologist’s OR was improved to >2.0. Furthermore, the 
variability in prediction performance across all five embryologists was reduced 
when time-lapse information was used: the range of embryologists’ adjunctive 
prediction ORs narrowed (OR 2.33–2.82), compared to the range of ORs from 
morphology alone (1.14–2.20).
Limitations, reason for caution: The panel of five embryologists in this 
study represented a diverse range of clinical practices, laboratory training, and  
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What is known already: The presence of meiotic spindle birefringence in human 
oocytes viewed by Polscope can predict a higher fertilization rate. However, the 
relative position of the spindle within the oocyte does not appear to influence the 
embryo quality on cleavage stage and the pregnancy rate.
Study design, size, duration: This is a retrospective study of 58 patients who 
had mature oocytes at retrieval time were selected at the MUHC reproductive 
center between January - December 2013.
Participants/materials, setting, methods: Oocytes were collected from stim-
ulated cycles 35 hours after human chorionic gonadotropin (hCG) injection. 
Immediately before sperm injection, the MII oocytes were screened using Pol-
scope to visualize the meiotic spindle and were grouped according to the pres-
ence or absence of spindle.
Main results and the role of chance: A total of 830 eggs were collected of 
which 641 were MII on retrieval day. 574 out of 641 (89%) had visible spindles 
seen with Polscope (Group 1) and 67 out of 641 (11%) had no visible spindle 
(Group 2). There was no significant difference in fertilization rate between the 
two groups (73% and 67%, p = 0.31). Additionally, similar results were found 
in regards to cleavage rates. A total of 219 (52%) out of 419 zygotes developed 
to the blastocyst stage in MII oocytes with visible spindle. However, MII with 
non-visible spindle had a significantly lower blastocyst rate (24.4%) when com-
pared to those with visible spindle (p < 0.001).
Limitations, reason for caution: Results are based on a retrospective analysis. 
Clinical pregnancy and live birth rates are needed to validate this initial finding.
Wider implications of the findings: In vivo MII with visible spindle can be 
an important marker of selecting which oocyte has more potential to develop to 
blastocyst compared with those without visible spindle. Further studies should 
be conducted to compare different spindle positions and their effects on blas-
tocyst formation rate.
Study funding/competing interest(s): Funding by hospital/clinic(s), MUHC 
Reproductive Center. McGill University Health Center.
Trial registration number: None.

P-119 Applicability of a microfluidic device to produce blastocysts in 
vitro: how close is embryo quality in the device to quality in vivo

A. Nanou1, C. Schwarzer2, S. Le Gac1, S. Schlatt3, V. Nordhoff3, M. Boiani2

1MESA+Institute for Nanotechnology, University of Twente, Enschede,  
The Netherlands
2Max Planck Institute for Molecular Biomedicine, Department of Cell and 
Developmental Biology, Muenster, Germany
3Centre of Reproductive Medicine and Andrology, University Hospital of 
Muenster, Muenster, Germany

Study question: How do mouse blastocysts, individually cultured in a micro-
fluidic device, compare to in vivo-developed blastocysts in the allocation of 
blastomeres to trophectoderm (TE), primitive endoderm (pEnd) and primitive 
ectoderm (pEct)?
Summary answer: Blastocysts cultured in microfluidic devices have a larger 
proportion of blastomeres that coexpress TE, pEnd, and pEct markers and thus 
are less advanced in differentiation, compared to in vivo-developed blastocysts.
What is known already: Mouse zygotes subjected to individual in vitro culture 
(IVC) are a model to mimic the clinical situation in human assisted reproduc-
tion (ART). Evidence that mouse blastocysts developing individually in micro-
fluidic platforms are competent for full development has been obtained only 
recently in a single study. The cellular characterization of these blastocysts is 
limited and necessary, because fetal rates are known to correlate more with 
blastocysts’ cell numbers than with blastocyst rates.
Study design, size, duration: In vivo-fertilized oocytes developed individually 
in static microfluidic system (n = 152) or in vivo (n = 26) or in two conventional 
IVC systems (microdrops 1X under oil, n = 168; group 20X culture, n = 280). 
Endpoints were rate of blastocyst formation, total cell number, and cell alloca-
tion to TE, pEnd and pEct on day 4.
Participants/materials, setting, methods: Embryos (B6C3F1xCD1) were 
scored for blastocyst formation. For these blastocysts the number of total, TE, 
pEnd, and pEct cells was determined by confocal immunofluorescence micros-
copy using antibodies targeting cell lineage specific markers (CDX2, SOX17, 
and NANOG). Image and statistical analysis were performed using ImageJ and 
chi square test, respectively.
Main results and the role of chance: Blastocysts cultured individually in nanoli-
ter volumes attain developmental rates and cell numbers (70.4%; 36.7 ± 11.6 cells) 

on the Rapid i vitrification system. Our present work demonstrates the effec-
tiveness of the Rapid i for vitrification of blastocysts of all grades.
Study funding/competing interest(s): Funding by hospital/clinic(s), Cleveland 
Clinic.
Trial registration number: NA.

P-117 Randomized controlled comparison of single embryo culture 
versus group culture using a micro-well group culture dish in humans

E. Ergin1, E. Caliskan1, Z. Oztel1, E. Yalcinkaya1, A. Ozay1, H. Ozornek1

1EUROFERTIL, Reproductive Health Center, Altunizade - Istanbul, Turkey

Study question: Does group culture using the micro-well group culture dish 
improve human blastocyst development compared to single embryo culture?
Summary answer: A midpoint intermediate analysis does not yet reach the 
estimated difference, but reveals interesting results favoring group culture. No 
differences in embryo development are observed until day 3.
What is known already: Animal studies have shown improved embryo devel-
opment after group culture. A micro-well dish improved bovine embryo de-
velopment. In humans, a number of clinics routinely perform group culture. 
However, few prospective studies investigating the possible beneficial effects of 
group culture have been performed.
Study design, size, duration: Patient allocation was at the time of fertilization 
check according a randomization list. For a difference of 15% blastocyst forma-
tion and a power of 80%, 167 embryos were required per group. An intermedi-
ate analysis was planned after inclusion of 50% of the required number.
Participants/materials, setting, methods: Fertilized oocytes were cultured 
using a primo vision embryo culture dish either individually in 30 μl droplets 
or in a group with up to 9 embryos in 80 μl under oil. On day 3, embryos were 
transferred to fresh medium. Embryos were cultured until day 5 or day 6.
Main results and the role of chance: Patient characteristics, oocyte number, 
oocyte maturity and fertilization rate were similar. Until day 3, developmen-
tal speed and embryo quality were similar. Overall blastocyst development up 
to day 6 was not different. However, significantly more embryos reached the 
full or expanded blastocyst stage after group compared to individual culture 
(type ≥3 according to the Gardner criteria) (37.4% versus 25.2%, respectively; 
p = 0.0025). On day 5 group culture also supported significantly higher grade 
inner cell mass and trophectoderm morphology than individual culture (ICM 
type A: 25.4%versus 12.6%, respectively; p < 0:0001) (TE type A: 21.3% ver-
sus 11.4%, respectively; p = 0.0007). This difference resulted in significantly 
more embryos available for replacement and cryopreservation after group com-
pared to individual culture (52.% versus 39.1%, respectively; p = 0.017).
Limitations, reason for caution: Although the trend is clear, this intermediate 
analysis did not reach the assumed difference in blastocyst formation.
Wider implications of the findings: Our findings confirm the observations of 
improved blastocyst development after group culture by Ebner et al. (2010). Im-
proved blastocyst formation possibly results in improved overall cycle efficiency 
leading to more pregnancies or births per oocyte collection cycle. At the same 
time, the micro-well culture dish allows individual monitoring of the embryos 
which is useful during time-lapse monitoring. Current findings suggest that rou-
tine implementation of group culture should be considered for extended embryo 
culture.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), media and dishes used in this study were provided by Vitrolife.
Trial registration number: NCT02050516

P-118 Spindle presence in metaphase-II oocytes and its relationship 
with blastocyst formation

A. Mahfoudh1, J.H. Moon1, E. Garcia Cerrudo1, S. Henderson1, W.Y. Son1, 
H. Holzer1

1McGill University Health Center, MUCH Reproductive Center, Montreal, Canada

Study question: Is there a relationship between the presence of the spindle in 
metaphase-II (MII) oocytes and their potential to development into blastocyst 
in assisted reproductive technology (ART)?
Summary answer: There is no significant difference in fertilization and cleav-
age rates between the oocytes that had spindle visualisation compared to oocytes 
without. However, blastocyst rate is significantly higher in oocytes with visible 
spindle.
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30% decreased chance of achieving the blastocyst-stage, and blastocysts derived 
from low-quality embryos on day-three had an almost 40% decreased implanta-
tion chance. The implantation rate didn’t differ when low-quality embryos on 
cleavage-stage were left in culture and transferred at the blastocyst or at the 
cleavage-stage (25.06% vs.20.39%, p = 0.320, for day-two; 26.25% vs.23.08%, 
p = 0.432, for day-three). Conversely, high-quality embryos on days-two or 
-three resulted in an increased implantation rate if left in culture and transferred 
at the blastocyst-stage rather than at the cleavage-stage. (22.54% vs.38.16%, 
p = 0.036, for day-two; 22.97% vs.41.18%, p = 0.035, for day-three).
Limitations, reason for caution: This is a retrospective observational study 
and therefore subjected to bias. A prospective randomized trial is needed to 
confirm our findings.
Wider implications of the findings: Here, we challenged the predictive value 
of the cleavage-stage embryo morphology in the blastocyst formation and 
implantation. It was hypothesized that embryo morphology evaluation on the 
cleavage-stage would be dismissed in extended embryo culture programs, for 
good prognosis patient. However, we demonstrated that the embryo morphology 
on cleavage-stage is an important indicator to predict blastocyst development 
and implantation. When the morphology is compromised at the cleavage-stage, 
the odds of blastocyst implantation may significantly decrease.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fertility - 
Centro de Fertilização Assistida.
Trial registration number: Not applicable, due to the retrospective design of 
the study.

P-121 Closed oocyte vitrification in an egg donation program: from 
oocyte to live birth

N. De Munck1, G. Verheyen1, F. Belva2, L. Van Landuyt1, H. Tournaye1, 
D. Stoop1

1UZ Brussel, Centre for Reproductive Medicine, Brussels, Belgium
2UZ Brussel, Centre for Medical Genetics, Brussels, Belgium

Study question: What is the efficiency of closed oocyte vitrification in terms 
of oocyte survival, embryo developmental capacity and clinical outcome in an 
egg donation program?
Summary answer: Our results demonstrate that closed oocyte vitrification is 
an efficient, safe and valuable alternative to open vitrification, with reassuring 
results from survival up to neonatal outcome.
What is known already: Most literature data regarding successful survival, 
embryological and clinical outcome of vitrified-warmed oocytes have been ob-
tained using open vitrification devices. They report outcomes comparable to 
those using fresh oocytes. However, little information is available on the ef-
ficiency and safety of closed oocyte vitrification which avoids the use of steril-
ized liquid nitrogen and completely prevents cross-contamination.
Study design, size, duration: We performed a retrospective analysis on all oo-
cyte warming cycles performed between March 2010 and May 2013. A total of 
286 patients received 2602 vitrified-warmed oocytes in 372 recipient cycles. 
Outcome parameters were survival, developmental capacity, pregnancy out-
come and neonatal outcome. The outcome of subsequent frozen-embryo trans-
fers was also analyzed.
Participants/materials, setting, methods: All donated oocytes were vitrified 
using the CBS High Security Straws (CryoBioSystem). On average, 7.0 donor 
oocytes were warmed per recipient cycle. Surviving oocytes were injected and 
cultured in Sage cleavage media (Origio). Eighty-three single and 259 double em-
bryo transfers were performed on day 3. Supernumerary embryos were vitrified.
Main results and the role of chance: Survival rate was 76.2% (1983/2602) 
and fertilization rate was 70.9% (1406/1983). On day 3, 43.5% top-quality and 
23.8% good-quality embryos were obtained and an average of 1.8 embryos 
were transferred in 342 transfer cycles. Overall, 127 out of 601 transferred em-
bryos implanted (21.1%), resulting in 90 live born children. The outcome of 10 
pregnancies (with 14 implantations) is still unknown. Mean birth weight (±SD) 
of singletons and twins was 3143 g (±710) and 2437 g (±535), respectively. 
One congenital major malformation was observed. Out of 319 vitrified surplus 
embryos, 195 were warmed in 137 subsequent cycles. Thirty-four out of 169 
transferred embryos implanted (20.1%) and 21 children are born. With still 
124 vitrified embryos remaining, the current overall implantation per warmed 
oocyte is 6.2% (161/2602).
Limitations, reason for caution: Although our retrospective data dem-
onstrate re assuring outcomes after closed oocyte vitrification, prospective  

lower than blastocysts developed in vivo (91.2%; 59.7 ± 8.3). In-depth analysis 
within the same interval of cell number (30–60 cells) shows that cell allocation 
was 58.9% to TE, 9.7% to pEnd and 18.1% to pEct for nanoliter volumes, as 
compared to 71.4%, 11.0% and 12.9% for development in vivo (chi square test, 
p = 3.8E-04). A proportion of blastocyst’s cells (microfluidic device, 12.3%; in 
vivo, 4.7%; chi square test, p = 7.3E-06) coexpressed TE, pEnd and pEct markers. 
These multi-marker cells are also observed in blastocysts produced in conven-
tional IVC. Thus, the differentiation of the blastocyst may be slower in a micro-
fluidic system than in vivo, as observed also in conventional IVC.
Limitations, reason for caution: This is an animal model study. The size and 
physiology of a naturally fertilized mouse embryo in a nanoliter chamber may 
differ from that of a human embryo, which is produced by IVF or ICSI.
Wider implications of the findings: While mouse blastocysts produced in a mi-
crofluidic device have been shown to be competent for full development after 
embryo transfer, details of their metabolic and functional features may differ from 
the in vivo situation. Pathways underlying cell lineage formation in mice and hu-
mans are also in part different. Delayed differentiation of the blastocyst’s cells cul-
tured in microfluidic devices may allow better adaptation after embryo transfer.
Study funding/competing interest(s): Funding by national/international orga-
nization(s), Deutsche Forschungsgemeinschaft (BO 2540/4-1), Nederlandse  
Organisatie voor Wetenschappelijk Onderzoek (63-258).
Trial registration number: Not applicable.

P-120 Ignorance is bliss - the importance of the cleavage stage 
morphology evaluation for blastocyst transfer in good prognosis patients

R.C.S. Figueira1, D.P.A.F. Braga2, A.S. Setti2, A. Iaconelli Jr.3, E. Borges Jr.4

1Fertility - Centro de Fertilização Assistida, IVF Laboratory, São Paulo - SP, 
Brazil
2Fertility - Centro de Fertilização Assistida and Instituto Sapientiae - Centro 
de Estudos e Pesquisa em Reprodução Assistida, Scientific Research  
Department, São Paulo - SP, Brazil
3Fertility - Centro de Fertilização Assistida and Instituto Sapientiae - Centro 
de Estudos e Pesquisa em Reprodução Assistida, Clinical Department,  
São Paulo - SP, Brazil
4Fertility - Centro de Fertilização Assistida and Instituto Sapientiae - Centro de 
Estudos e Pesquisa em Reprodução Assistida, Clinical and Scientific Research 
Departments, São Paulo - SP, Brazil

Study question: (i) Is the embryo morphology evaluation at the cleavage-stage 
still needed for the selection of the embryo with the best implantation potential 
in extended embryo culture programmes? (ii) Is the transfer of low quality em-
bryos on day-three a better approach than extended embryo culture and transfer 
in the blastocyst stage?
Summary answer: The embryo morphology evaluation at the cleavage stage is 
still needed for the selection of the embryo with the best implantation potential 
in extended embryo culture programmes. In addition, the transfer of low quality 
embryos on day-three is a better approach than transfer at the blastocyst stage.
What is known already: Serial observation of embryo morphology is a com-
mon technique to evaluate embryos and has been considered a key predictor 
of implantation and pregnancy. However, morphological assessments have 
limitations. This is a highly subjective method and to perform the assessment, 
embryos are removed briefly from the incubator, but due to concerns for the 
safety and stability of culture conditions, the observation of embryos outside 
the incubator should be avoided as much as possible.
Study design, size, duration: This retrospective observational study performed 
between January/2010 and July/2013 evaluated the influence of the embryo 
quality on days two and three on successful blastocyst formation and implanta-
tion. Moreover, a comparison was made between the implantation potential of 
low-quality embryos at the cleavage-stage that were transferred on day-three 
versus day-five.
Participants/materials, setting, methods: The study included 8444 embryos 
obtained from 1125 good prognosis patients evaluated at 16–18 h post-ICSI and 
on days two, three and, for extended culture, on day five of development. From 
the 8444 embryos evaluated, 2280 embryos were transferred on day-three and 
6164 were cultured until day-five.
Main results and the role of chance: Low-quality embryos on day-two had 
an approximate 20% decreased chance of achieving the blastocyst-stage, and 
blastocysts derived from low-quality embryos on day-two had a nearly 40% 
decrease in the implantation chance. Low-quality embryos on day-three had a 
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Summary answer: This study suggests that there is an association between FF 
AMH levels and the blastocysts potential formation.
What is known already: AMH is a glycoprotein of the transforming growth 
factor-beta (TGF-β) super family and is a biomarker of ovarian reserve. AMH 
is produced by granulosa cells of preantral and early-antral follicles and is  
released in FF, where folliculogenesis and oocyte growth and development take 
place. Studying poor explored fluid environment, we could find a marker of  
oocyte maturation and quality, which correlates to obtain a good quality  
embryos.
Study design, size, duration: From May 2010 to August 2011, 145 patients 
undergoing the MNC-IVF were recruited to this prospective study. Number of 
MII and blastocyst were analyzed in the tree group according to FF AMH level -  
group A: <1.6, B: 1.7 - 5 and C: >5 ng/ml.
Participants/materials, setting, methods: FF was obtained at oocyte retrieval 
for intracytoplasmic sperm injection. AMH levels were tested using Gen II 
ELISA assay.
Main results and the role of chance: In the group A was analyzed 48 cycles 
(FF AMH level mean 0.9 ± 0.5 ng/ml), in which achieved 41 oocyte-corona-cu-
mulus complex (OCCC), 31 MII (75.6%) and 9 blastocysts (29%). In the group 
B was analyzed 47 cycles (AMH level mean 2.02 ± 0.85 ng/ml) – 61 OCCC, 
43 MII (70.5%) and 15 blastocysts (34.9%) and in the group C respectively 50 
cycles (AMH level mean 11.55 ± 6.35 ng/ml), 97 OCCC, 62 MII (63.9%) and 
25 blastocysts (40.3%). Significant differences was found between group C and 
A in respect to blastocyst number (p < 0.05).
Limitations, reason for caution: Because of differences in culture conditions 
between laboratories number of blastocysts obtained may be different.
Wider implications of the findings: This study suggests that there is an as-
sociation between FF AMH levels and the blastocyst potential formation. This 
investigation requires more trial and further analysis to clearly determine the 
prognostic value of AMH in FF in oocyte maturation.
Study funding/competing interest(s): Funding by hospital/clinic(s), INVIC-
TA Fertility and Reproductive Center, Gdansk, Poland.
Trial registration number: Not applicable.

P-124 Comparison of blastocyst culture outcome obtained in 180 ICSI 
cycles with standard or time-lapse incubation and with three different 
media systems

T. Riccio1, M.G. Minasi1, V. Casciani1, V. Zazzaro1, M. Terribile1, E. Iovine1, 
M.T. Varricchio1, K. Litwicka1, F. Scarselli1, E. Greco1

1European Hospital, Medicina della Riproduzione, Rome, Italy

Study question: We compared blastocyst formation rates (BFR) obtained with 
standard incubators, where only individual culture per patient were performed, 
or time-lapse incubators where maximum 6 patients were cultured. We also com-
pared the outcome obtained with three different culture media (one single-step 
and two sequential media). Culture were performed at 37°C, 5% 02,6% CO

2
.

Summary answer: There are no statistical differences in blastocyst formation 
performing individual cultures in standard incubators or cultures with time-
lapse technology. The single step media allows to achieve a higher blastocyst 
formation rate than the sequential media. Anyway, clinical pregnancy and im-
plantation rates are higher when a sequential medium is used.
What is known already: The time-lapse technology allows evaluating embryo 
development without interrupting the incubation. It is also possible to use two 
different culture strategies: sequential culture, where two media with different 
composition are used, or single-step culture, where the same medium is used 
for the whole culture until the blastocyst stage. There are few studies comparing 
standard with time-lapse incubators. Most of them use standard incubators with 
atmospheric O

2
 as control.

Study design, size, duration: In this retrospective observational study, the out-
comes of 180 performed from July to December 2013 were analyzed. Particu-
larly, the BFR obtained with the two types of incubators and by culturing with 
different media systems were compared.
Participants/materials, setting, methods: Firstly, the BFR achieved with the 
time-lapse (106 cycles) or standard incubators (74 cycles) were compared. 
Then, the use of different culture media were compared (39 cycles in single-
step medium, 56 and 85 cycles respectively in two different sequential media).
Main results and the role of chance: In standard incubators, 444 oocytes were 
injected, 302 fertilized (68.0%), 302 embryos and 128 blastocysts (42.4%) were 
obtained. In time-lapse incubators, 993 oocytes were injected, 744 fertilized 

randomized trials are needed to compare the outcome of open and closed 
oocyte vitrification.
Wider implications of the findings: This present retrospective study demon-
strates that closed oocyte vitrification is a valid alternative to the use of open 
devices, providing safe vitrification and banking of oocytes.
Study funding/competing interest(s): Funding by hospital/clinic(s), UZ Brussel, 
laarbeeklaan 101, 1090 Brussel, Belgium.
Trial registration number: NA.

P-122 Predictive factors of embryo implantation, either at cleavage or 
blastocyst stage, according to time-lapse analysis

T. Freour1, J. Lammers1, N. Le Fleuter1, C. Splingart1, S. Mirallié1, P. Barrière1

1University Hospital of Nantes, ART Unit, Nantes Cedex 01, France

Study question: The aim of our study was to determine if morphokinetic pa-
rameters could predict embryo implantation, both at the cleavage stage or at the 
blastocyst stage.
Summary answer: Early morphokinetic parameters are predictive of cleavage-
stage embryo implantation, whereas only few late parameters are predictive of 
blastocyst implantation.
What is known already: Before the onset of time-lapse technology, embryo 
selection for transfer was only based on conventional static morphological 
parameters, which have demonstrated relatively poor prediction interest for 
implantation. Some very recent studies reported the potential interest of time-
lapse as a relevant tool for embryo selection for transfer, based on few early 
kinetic parameters, such as timing of 5cell stage, or duration of the 3cell stage.
Study design, size, duration: This monocentric retrospective study was con-
ducted on all ICSI cycles performed between 2011 and 2013 with the Em-
bryoscope®. All clinical, ovarian reserve, ovarian stimulation and embryonic 
parameters (conventional morphology and kinetic events in hours post-ICSI 
until day 6) were recorded. Only embryos with known implantation were con-
sidered in the analysis.
Participants/materials, setting, methods: This study was conducted in a pub-
lic setting, in an unselected population. All ICSI cycles performed with the 
Embryoscope® were included, all oocytes/embryos being incubated in the 
Embryoscope® until transfer, either on day 3 or on day 5/6. Embryo transfer 
strategy was always established on day 1.
Main results and the role of chance: A total of 317 non implanted and 115 
implanted cleavage-stage embryos were analysed. Univariate analysis dem-
onstrated that t2, t3, t4, t5, t8 and s2 (t4-t3) were significantly lower in im-
planted embryos than in non implanted. Logistic regression showed that t4-t2 
(OR = 0.79 [0.67–0.93]) and t5 (OR = 1.14 [1.04–1.33]), as well as smoking 
status, were independent and significant predictors of implantation.

115 non implanted and 54 implanted blastocysts were also analysed. Uni-
variate analysis showed that trophectoderm morphology only tB were signifi-
cantly different between the 2 groups. In implanted blastocysts, the frequency 
of blastocyst contractions was higher, whereas the proportion of blastocysts 
with major contractions was lower. Logistic regression demonstrated that only 
major contraction of the blastocyst (OR = 0.4 [0.13–0.9]) could independently 
predict implantation.
Limitations, reason for caution: This study was monocentric and retrospective.
Wider implications of the findings: The predictive interest of time-lapse anal-
ysis appear to depend on embryo transfer strategy, with apparent lower accuracy 
in blastocyst tranfers than in cleavage-stage transfers.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), University Hospital of Nantes, France.
Trial registration number: None.

P-123 Follicular fluid levels of anti-Mullerian hormone (AMH) as a 
predictor of oocyte maturation and embryonic development in modified 
natural cycle-IVF (MNC-IVF)

M. Wcislo1, J. Liss2, M. Grzymkowska1, M. Kunicki1, K. Lukaszuk2

1INVICTA, Fertility and Reproductive Center, Warsaw, Poland
2INVICTA, Fertility and Reproductive Center, Gdansk, Poland

Study question: To investigate follicular fluid (FF) concentrations of anti-Mul-
lerian hormone (AMH) are associated with oocyte maturation and blastocyst 
rate in (MNC-IVF) patients.
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P-125 Antimetabolite cancer drug gemcitabine selectively impacts 
preantral and antral follicle cohorts in the ovary as evidenced by 
quantitatively histomorphometric, hormonal and cell viability markers

Y. Kilic1, G.N. Sahin1, I. Karanfil1, B. Eryilmaz1, P. Yilmaz1, C. Ozkanbas1, 
O. Oktem1

1Koc University School of Medicine, Obstetrics and Gynecology, Istanbul, 
Turkey

Study question: Does antimetabolite cancer drug gemcitabine (a pyrimidine 
analog) exert the same magnitude of cytotoxicity on dormant primordials and 
growing follicle fractions in the ovary?
Summary answer: No, gemcitabine selectively impacts preantral and antral 
follicle cohorts in the ovary and decreases serum AMH levels in the rat model. 
The drug also causes dose-dependent growth arrest and apoptosis of non-lutein-
izing mitotic granulosa cells in vitro, which resemble the growth characteristics 
of proliferating granulosa cells of preantral and early antral follicle cohorts, 
providing another evidence for its impact on growing follicle fraction. By con-
trast human luteal granulosa cells as an example of non-dividing granulosa cells 
are resistant to the cytotoxic effects of gemcitabine.
What is known already: It was already known that antimetabolite cancer drugs 
are less detrimental to the ovary than alkylating drugs. But no data is avail-
able either for gemcitabine or other antimetabolite drugs regarding the detailed 
analysis of their gonadotoxicity on the ovary. The question is unanswered as to 
whether gemcitabine induced ovarian toxicity is limited to follicles at a particu-
lar stage of development, or is equally toxic on entire subclasses of follicles.  

(74.9%, p = 0.0071), 744 embryos and 356 blastocysts (47.8%, NS) were ob-
tained. Using single-step medium, a higher percentage (p < 0.05) of blastocysts 
was achieved (54.7%, 152 blastocysts out of 278 embryos) then using the two 
sequential media (134/323 = 41.5% and 198/431 = 45.9% respectively). Clini-
cal pregnancy rates were 23.1% (3/14 transfers), 38.3% (23/60 transfers) and 
60.0% (12/20 transfers) and implantation rates were 21.4% (3 sacs/14 blasto-
cysts transferred), 34.6% (25 sacs/72 blastocysts transferred) and 57.1% (12 
sacs/21 blastocysts transferred, p < 0.05 vs. single-step medium) respectively 
using single-step medium and the two sequential media.
Limitations, reason for caution: Preimplantation embryos are able to adapt 
to different culture conditions. Other factors, in addition to incubators and/or 
culture media, can influence embryo development. For example, some studies 
report better results performing group culture. Others important parameters, are 
the pH of the media and the percentages of gas.
Wider implications of the findings: In the present study, standard incubators 
with 5%O

2
 were used for culturing embryos of one single patient up to the 

blastocyst stage. The ideal combination of culture media and incubation sys-
tems has to be developed. Although no difference appeared between time-lapse 
and standard incubators, time-lapse has the additional relevant advantage of al-
lowing complete embryo observation and proper selection for transfer. For this 
reason, every laboratory has to develop its own set-up.
Study funding/competing interest(s): Funding by hospital/clinic(s), No specific 
funding was obtained for this study. None of the authors have any competing 
interests declared.
Trial registration number: Not applicable.
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results strongly suggest that antimetabolite cancer drug gemcitabine preferen-
tially targets growing follicles and mitotic granulosa cells and that non-dividing 
granulosa cells are resistant to its cytotoxic effects. The absence of such find-
ings in controls and dose-dependent toxicity of gemcitabine practically rule out 
the possibility that these observations occurred by chance.
Limitations, reason for caution: None
Wider implications of the findings: This data can be useful when counsel-
ing female cancer patients who will receive gemcitabine-based chemotherapy 
regimens and have concern about their fertility. Developed methodology can be 
extended to other drugs.
Study funding/competing interest(s): Funding by University(ies), Koc  
University School of Medicine.
Trial registration number: None.

P-126 Assessment of oocyte activation capability of sperm using live-cell 
imaging and the rescue of non-activated embryos after ICSI by artificial 
activation

M. Tokoro1, N. Fukunaga2, K. Yamagata3, H. Kitasaka2, T. Yoshimura4,  
F. Tamura2, N. Hasegawa4, K. Nakayama2, M. Kato4, E. Kojima4, N. Aoyagi2, 
H. Ohno2, H. Watanabe4, Y. Hashiba5, Y. Asada6

1The Asada Institute for Reproductive Medicine, Center for Reproduction, 
Kasugai, Japan
2Asada Ladies Nagoya Clinic, Center for Reproduction, Nagoya, Japan
3Osaka University, Research Institute for Microbial Diseases, Suita, Japan
4Asada Ladies Kachigawa Clinic, Center for Reproduction, Kasugai, Japan
5Asada Ladies Kachigawa Clinic, Department of Obstetrics and Gynecology, 
Kasugai, Japan
6Asada Ladies Nagoya Clinic, Department of Obstetrics and Gynecology, 
Nagoya, Japan

Study question: What is happening in gametes which are not activated after 
insemination by ICSI?
Summary answer: The female chromosomes were arrested at meiosis II. How-
ever, the male chromatin was dispersed in the cytoplasm. Live cell imaging 

To address these questions we designed a joint study involving both in vivo and 
in vitro ovary and granulosa cell models of human and rat origin to analyze 
the impact of gemcitabine on the ovary using quantitative histomorphometric, 
hormonal and cell death/viability markers.
Study design, size, duration: A cross-sectional joint study involving in vivo 
and in vitro models of human and rat origin.
Participants/materials, setting, methods: Fifty-four 4–6 week old Sprague-
Dawley young female rats were either given saline injections only (control) 
or single dose of gemcitabine at 100 and 200mg/kg doses intraperitoneally. 
Healthy and atretic fractions of primordial, primary, preantral and antral folli-
cles were determined and antimullerian hormone (AMH) levels were measured 
72 hrs post-exposure. Immortalized rat granulosa cells (SIGC) and human 
luteal granulosa cells (HLGC) were used to analyze the cytotoxicity of gem-
citabine in vitro. Gemcitabine-induced cytotoxicity in cultured granulosa cells 
was monitored in a real-time and quantitative manner using xCelligence system 
for up to 70 hrs. Live/dead cell and apoptosis assays were also carried out using 
intravital Yo-Pro-1 staining and cleaved caspase-3 expression, respectively. 
HLGCs exposed to gemcitabine in vitro were also assayed for their estrogen 
and progesterone production.
Main results and the role of chance: Primordial and primary follicle counts 
were comparable in control animals and those treated with gemcitabine. 
However, the number of healthy preantral and antral follicles were signifi-
cantly lower, and the atretic preantral and antral follicles were significantly 
higher in the ovaries compared to control animals. Accordingly, AMH levels in  
the animals treated with gemcitabine were significantly lower than controls 
(Fig-1A). Mitotic granulosa cells (SIGC) exposed to gemcitabine in-vitro first 
exhibited growth arrest and then underwent apoptosis in a dose-dependent 
fashion as evidenced by their growth curves, increased Yo-Pro-1 uptake and 
higher cleaved caspase-3 expression (Fig-1B and 1C). But non-dividing granu-
losa cells (HLGCs) treated with and without gemcitabine were similar in terms 
of live/dead cell index, apoptosis and in vitro hormone production, indicative 
of resistance to cytotoxic effects of gemcitabine. When HLGCs were treated 
with a more toxic chemotherapy drug such as cisplatin, increased apoptosis 
and decreased hormone production was observed in these cells (Fig-2). These 

8000

7000

6000

5000

4000

3000

2000

1000

Es
tra

di
ol

 (p
g/

m
L)

0

Hoechst 33342

C
O

N
TR

O
L

C
IS

PL
AT

IN

YO-PRO-1

E2 5200 2229

p<0.05

Control Cisplatin

8000

7000

6000

5000

4000

3000

2000

1000

Pr
og

es
te

ro
ne

 (n
g/

m
L)

0

P 6300 3987

p<0.05

Control Cisplatin

8000

7000

6000

5000

4000

3000

2000

1000

Es
tra

di
ol

 (p
g/

m
L)

0

Hoechst 33342

C
O

N
TR

O
L

C
IS

PL
AT

IN

YO-PRO-1

E2 5200 2229

p<0.05

Control Cisplatin

8000

7000

6000

5000

4000

3000

2000

1000

Pr
og

es
te

ro
ne

 (n
g/

m
L)

0

P 6300 3987

p<0.05

Control Cisplatin



i170

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014

Participants/materials, setting, methods: We analysed the FET results for 
women who had not become pregnant in their fresh embryo transfer and who 
had at least two class A/B vitrified embryos. The following study groups were 
established: DFET (n = 75), non-eSFET (n = 48), eSFET (n = 35). The latter 
group was comprised of 35 single-embryo cryotransfers belonging to 21 pa-
tients with individually vitrified embryos.
Main results and the role of chance: No significant differences were observed 
in epidemiological variables, protocol, response to stimulation or laboratory pa-
rameters. The implantation rate was similar in the three groups (26.0%, 21.3% 
and 25.7% for DFET, non-eSFET and eSFET, respectively). There were no sig-
nificant differences in the cumulative clinical pregnancy rate (43.0% eSFET vs. 
41.3% DFET). The rate of multiple pregnancies was dramatically lower in the 
eSFET group than in the DFET group (0% vs. 25.8%). There was no statisti-
cally significant difference in the cumulative live birth rate between eSFET and 
DFET (33.3% vs. 32.0%). The rate of embryonic survival was similar in the 
three groups (96.0% DFET, 90.6% non-eSFET, 92.1% eSFET). With respect 
to the number of cleaved embryos, there were no significant differences among 
the three groups.
Limitations, reason for caution: No culture to blastocyst stage was performed. 
We believe the incorporation of these protocols would significantly improve the 
performance of eSFET programmes.
Wider implications of the findings: The increased utility of eSFET suggests 
that eSET policies should be generalized to FET cycles. To introduce eSET 
programmes it is essential to plan previously the number of embryos in each 
device, specially in good prognosis women. This study may be generalised to 
IVF units with experience in eSET and vitrification.
Study funding/competing interest(s): Funding by hospital/clinic(s), Hospital 
Universitario Virgen de las Nieves de Granada.
Trial registration number: Does not apply.

P-128 Oocytes affected by smooth endoplasmic reticulum aggregates 
can produce healthy babies

C. Autin1, C. Shaw Jackson1, A. Thomas1, N. Van Beirs1, J. Colin1,  
E. Bertrand1, B. Becker1, S. Rozenberg1

1CHU Saint-Pierre, Gynécologie-Obstétrique, Brussels, Belgium

Study question: Does the presence of Smooth Endoplasmic Reticulum aggre-
gates (SERa) in oocytes affect clinical and neonatal outcomes?
Summary answer: Six healthy babies were born from SERa+ oocytes and 
eleven from SERa+ cycles.
What is known already: Several reports, focusing either on SERa+ cycles or 
SERa+ oocytes, have shown negative results in terms of fertilization, embryo 
development and pregnancy rates as well as compromised obstetrical and neo-
natal outcomes. A recent publication showed however, that healthy babies can 
be born from embryos originating from SERa+ oocytes.
Study design, size, duration: A prospective observational study including 402 
ICSI cycles and 72 SERa+ ICSI cycles was performed during 2012.
Participants/materials, setting, methods: Comparisons of fertilization rates, 
embryo quality, pregnancy and neonatal outcomes were performed between 
SERa+/SERa− cycles and oocytes.
Main results and the role of chance: 70 out of 472 ICSI cycles (14.8%) 
showed at least one SERa+ oocyte. Amongst these positive cycles, 108 out of 
420 oocytes (25.7%) were affected. No significant differences in embryological, 
clinical or neonatal outcomes were found when comparing SERa+ and SERa− 
cycles. Moreover, 11 healthy babies originating from these SERa+ cycles were 
born. For SERa+ oocytes, fertilization and embryo quality were not affected by 
the presence of the aggregates. We avoided the transfer of SERa+ embryos when 
possible. For ten fresh transfers, with mainly good quality embryos, only one 
pregnancy was obtained and resulted in a healthy new-born. An additional two 
healthy births occurred from cryopreserved cycles involving SERa+ embryos. 
Altogether, 6 healthy babies have been born in our center from SERa+ oocytes.
Limitations, reason for caution: Our study is small and a bias was introduced 
since SERa+ embryos were only transferred when no other embryo or embryo 
of good quality was available.
Wider implications of the findings: The birth of healthy babies from SERa+ 
oocytes is encouraging. Data in the literature is scarce and conflicting. The cur-
rent consensus established by ESHRE and Alpha on embryo assessment might 
be revised in the future if larger studies confirm these findings. In the mean-
while transfers of SERa+ embryos should be done with caution.

of mouse oocytes injected with husband’s sperm showed that many of them 
were also not activated after ICSI with dispersal of the male chromatin being 
observed from 4 h after ICSI.
What is known already: ICSI is a powerful technique in the field of human-
assisted reproduction and improves the outcomes for patients who cannot 
achieve fertilization by routine IVF. However, there are reports of cases where 
fertilization as evidenced by the appearance of two pronuclei (2PN) is not seen 
after ICSI (nonfertilized, NF). Failure of pronuclear formation can be caused by 
defective oocytes or from a deficiency in the spermatozoons’ ability to activate 
the oocyte.
Study design, size, duration: In this study, we examined the oocyte-activating 
ability and dynamics of parental chromosomes among couples with a tendency 
to show NF after ICSI and who had never obtained 2PN embryos.
Participants/materials, setting, methods: NF oocytes were obtained from 
couples with a history of NF after obtaining their informed consent. The oo-
cytes were stained with an anti-dimethylated lysine 9 on histone H3 antibody 
to detect the female chromosomes. To assess the oocyte-activating ability of 
the husband’s spermatozoa, they were microinjected into mouse oocytes and 
chromosomal dynamics during the first mitosis were tracked using a live cell 
imaging system. KSOM with 5 mM SrCl

2
 and 2 mM EGTA were used for arti-

ficial activation of the mouse oocytes. Ethics Committee approval was obtained 
for the study.
Main results and the role of chance: Immunofluorescence staining of human 
NF oocytes after ICSI showed that the female chromosomes were arrested at 
meiosis II. However, the male chromatin was dispersed in the cytoplasm. Live 
cell imaging of mouse oocytes injected with the husband’s spermatozoa showed 
that many of them were also not activated after ICSI and with dispersal of the 
male chromatin observed from 4 h after ICSI. However, when the mouse oo-
cytes subjected to ICSI were artificially activated within 4 h of ICSI, the rate of 
2PN formation increased compared with the non-activated group.
Limitations, reason for caution: The number of samples for this study was rel-
atively small. Nevertheless, this is the first study to assess the dynamics of chro-
mosome in non-activation embryos after ICSI using live-cell imaging system.
Wider implications of the findings: These results suggest that the ability of 
the husband’s spermatozoa to activate oocytes is low in cases with a history 
of producing NF oocytes. In addition, it appears necessary to activate oocytes 
after ICSI to prevent dispersal of the male chromatin. Artificial activation of the 
oocytes at an appropriate time after ICSI might be an effective technique for 
initiating embryo development in such cases.
Study funding/competing interest(s): Funding by hospital/clinic(s), Asada 
Ladies Clinic.
Trial registration number: None.

P-127 Utility of elective single frozen embryo-transfer (eSFET)

M.L. López-Regalado1, M.C. Gonzalvo1, A. Clavero1, L. Martinez1, J. Mozas1, 
J. Fontes1, B. Romero1, I. Orozco1, M. Rodriguez1, C. Carmona1, V. Diaz1,  
J.A. Castilla2

1University Hospital Virgen de las Nieves, Unidad de Reproducción UCG  
de Obstetricia y Ginecología Hospital Universitario Virgen de las Nieves 
Instituto de Investigación Biosanitaria de Granada (IIBG), Granada, Spain
2Centro MasVida, Unidad de Reproducción, Sevilla, Spain

Study question: Does elective single frozen embryo transfer (eSFET) decrease 
the risk of multiple pregnancy without reducing the accumulative live birth 
rate?
Summary answer: Our results show that eSFET contributes to reducing mul-
tiple pregnancies without affecting the cumulative live birth rate in a selected 
population.
What is known already: FET cycles have increased significantly due to the 
increased effectiveness of embryo vitrification, and there has been a correspond-
ing increase in multiple pregnancies following cryotransfer. The reduced rate of 
multiple pregnancies achieved by fresh eSET programmes for good-prognosis 
patients is partially offset after cryotransfer when two embryo are transferred 
(DFET)
Study design, size, duration: Retrospective study carried out from January 
2010 to February 2013 at the Virgen de las Nieves University Hospital (Granada, 
Spain) of 158 cryotransfers performed on good-prognosis couples (women aged 
under 38 years, first cycle, BMI 18.5–29 kg/m², no repeat miscarriages, no previ-
ous surgery, no uterine malformations).
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What is known already: Micromanipulation workstations are routinely used to 
perform extended laboratory procedures such as intra-cytoplasmic sperm injec-
tion (ICSI), intra-cytoplasmic morphologically selected sperm injection (IMSI) 
and embryo biopsy. Temperature fluctuations during such procedures have been 
demonstrated to have deleterious effects on meiotic spindle integrity which in 
turn impacts on fertilisation and subsequent clinical pregnancy rates.
Study design, size, duration: Standard ICSI dishes were prepared and tem-
perature readings performed in 5 μl culture droplets directly above the micro-
scope objective immediately and every 5 min thereafter for 1 h on 3 different 
micromanipulation workstations. Tests were carried out on each objective lens 
and were repeated 5 times for each relevant objective.
Participants/materials, setting, methods: Temperature stability comparison 
of 3 micromanipulation workstations: Workstation 1 (WS1): Metal heated 
stage with aperture. Workstation 2 (WS2): Glass heated stage without aperture. 
Workstation 3 (WS3): Metal heated stage with aperture and AWS. On relevant 
procedural objective lenses; ×20, ×40, ×60 and ×40 laser.
Main results and the role of chance: Comparison of temperature stability over 
time. The temperature stability over the 1 h test period was lowest on WS1 for all 
objectives (×20 = 33.2 ± 0.9; ×40 = 33.3 ± 1.1; ×60 = 33.1 ± 1.0). Both WS2 and 
WS3 demonstrated improved temperature stability for all 4 objectives (WS2: 
×20 = 36.7 ± 0.4; ×40 = 35.4 ± 0.2; ×60 = 36.2 ± 0.4; laser = 36.4 ± 0.3 and 
WS3: ×20 = 36.0 ± 0.2; ×40 = 36.1 ± 0.3; ×60 = 36.3 ± 0.4; laser = 36.0 ± 0.2). 
Comparison of mean objective temperatures on the same workstation. Mean 
droplet temperature did not differ significantly between the objective lenses on 
WS1 and WS3. A significant difference was observed on WS2 (p < 0.0001) 
where the ×40 read 1.3°C lower than the ×20, 0.8°C lower than the ×60 and 
1.0°C lower than the laser objective; further to this the ×60 objective read 0.5°C 
lower than the ×20 objective.
Limitations, reason for caution: The study suggests that culture drops are 
susceptible to significant changes in temperature caused by different working 
objectives when using a glass heated stage (WS2). The changes in temperature 
appear to be related to variables such as objective mass and the working dis-
tance between the objective and the dish.
Wider implications of the findings: An AWS provides improved culture dish 
temperature stability over extended periods of time and is not significantly 
affected by the choice of working objective. When compared to alternative 
methods of temperature control currently available, the AWS provides a con-
sistent and optimised temperature during micromanipulation procedures; this 
may help maintain gamete and embryo integrity and result in increased clinical 
pregnancy rates.
Study funding/competing interest(s): Funding by hospital/clinic(s), Cambridge 
IVF, Cambridge University Hospitals NHS Foundation Trust.
Trial registration number: Not applicable.

P-131 Single versus double blastocyst embryo transfer

V. Reig1, L. Okada1, R. Azambuja1, A. Tagliani-Ribeiro1, D. Kvitko1,  
J. Michelon1, F. Badalotti1, R. Petracco1, M.T. Sanseverino1, M. Badalotti1,  
A. Petracco1

1Fertilitat, Centro de Medicina Reprodutiva, Porto Alegre, Brazil

Study question: Does the transfer of one or two blastocysts affect pregnancy 
rate?
Summary answer: The pregnancy rate of single blastocyst transfer is similar to 
double blastocyst embryo transfer.
What is known already: With the development of assisted reproduction tech-
niques, the pregnancy and implantation rates have increased. However with this 
higher implantation rate; there is also an important increase in multiple births 
rate. However, multiple pregnancy is considered a high-risk for the woman and 
for the babies. The most effective way to avoid twins is to transfer only one 
embryo.
Study design, size, duration: Retrospective cohort study with 416 transfers 
during 2011–2013.
Participants/materials, setting, methods: The patients were matched to two 
different groups. In group 1, 86 patients had only one blastocyst transferred 
(SET), while group 2 with 330 patients had 2 blastocysts transferred (DET). 
In all cycles the best embryos were transferred and the remaining blastocysts 
embryos were frozen. The averages age were 33.6 and 33.9 years for groups  
1 and 2, respectively. The pregnancy and children born were compared between 
the groups. The results were compared using t test (P < 0.05).

Study funding/competing interest(s): Funding by University(ies), CHU  
St Pierre.
Trial registration number: None.

P-129 Predictive factors of good quality blastocyst formation according 
to time-lapse analysis

C. Splingart1, J. Lammers1, N. Le Fleuter1, P. Barrière1, T. Fréour1

1University Hospital of Nantes, ART Centre, Nantes, France

Study question: The aim of the study was to assess whether early morpho-
kinetic parameters obtained with a time-lapse device could provide relevant 
information for the prediction of good quality blastocyst formation.
Summary answer: We confirm that the early morphokinetic parameters are 
predictive of good quality blastocyst formation, even in an unselected popula-
tion undergoing ICSI cycles.
What is known already: Several recent studies have addressed the relevance 
of time-lapse technology in the selection of embryos with good developmental 
competence. Significantly different cleavage patterns and morphokinetic param-
eters have been reported between embryos that reached the blastocyst stage and 
those who arrested their development before the blastocyst stage or who lead to a 
poor quality blastocyst. In summary, embryos cleaving earlier have a significantly  
higher chance of achieving optimal blastocyst stage (Meseguer et al., 2013).
Study design, size, duration: This retrospective observational study was 
conducted on all ICSI cycles performed between 2011 and 2013 with the Em-
bryoScope® in an unselected population. All clinical, ovarian reserve, ovarian 
stimulation and embryonic parameters (conventional morphology and kinetic 
events) post injection were recorded until day 6.
Participants/materials, setting, methods: This monocentic retrospective 
study was conducted on 162 couples undergoing ICSI cycles who were sched-
uled for blastocyst transfer. All oocytes/embryos were cultured in the Embryo-
Scope®. There were no exclusion criteria. A total of 1740 cleaved embryos 
were recorded. Only blastocysts with ≥B2 stage and A/B trophectoderm were 
transferred/frozen.
Main results and the role of chance: Among the 1740 cleaved embryos ana-
lyzed, 355 reached Good Quality Blastocyst (GQB) stage on day 5 or 6 and 
were transferred or frozen, whereas 1385 were discarded (D). Basal and ovarian 
response characteristics did not differ between women with at least 1 good qual-
ity blastocyst and those with none. Almost all kinetic parameters were signifi-
cantly different between GQB and D embryos, with t2, t3, t4 and t8 occurring 
earlier in GQB than in D embryos. Duration of second cell cycle (Cc2 = t3–t2), 
synchrony of second cell division (s2 = t4–t3) and cell evenness at the 2 and 4 
cell stages were also significantly different between the 2 groups. Only t5 was 
not significantly different between the 2 groups.
Limitations, reason for caution: This study was retrospective and monocen-
tric. Blastocyst transfer policy was advised to almost any couple undergoing 
ICSI cycle, thus resulting in a heterogeneous population, with patients with 
various prognoses.
Wider implications of the findings: We report that early morphokinetic pa-
rameters are predictive of good quality blastocyst formation, even in an un-
selected population. Time lapse analysis seems to be a useful tool for the 
selection of embryos with higher developmental potential, and might be help in 
implementing blastocyst transfer policy.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), University Hospital of Nantes, Nantes, France.
Trial registration number: None.

P-130 Temperature stability is improved by introducing a novel air 
warming system during extended micromanipulation procedures

S. Wheat1, K. Vaughan1, S.J. Harbottle1

1Cambridge IVF, Addenbrookes Hospital, Cambridge, United Kingdom

Study question: Can gamete and embryo temperature stability be improved 
during extended micromanipulation procedures by the introduction of a novel 
air warming system (AWS)?
Summary answer: An AWS provides improved temperature stability both 
over time and when changing microscope objectives during micromanipulation  
procedures. These improvements were shown when compared to a range of 
commercially available alternatives.
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expressing a redox-sensitive reporter protein (Mito-Grx1-roGFP2) are estab-
lished and extended to all groups.
Wider implications of the findings: GEE improves the redox capacity and 
protects mouse oocytes from spindle aberrations and chromosome misalign-
ment after vitrification. This study indicates that GEE improves also the ac-
tivation rate and the developmental competence. Supplementation with GEE 
prior to vitrification may therefore also boost redox capacity as well as prevent 
spindle and chromosome alterations by cryo-preservation in human oocytes, 
especially those of lower quality possessing low stress resistance e.g. from aged 
patients or IVM, thus improving outcomes.
Study funding/competing interest(s): Funding by national/international 
organization(s), The study was supported by the German Research Foundation 
(DFG; FOR 1041; ‘Germ cell potential’). Authors declare no conflict of interest.
Trial registration number: N/A.

P-133 Low oxygen tension may increase implantation potential by 
enhanced expression of LIFR and antioxidant related genes MnSOD and 
PRDX5 in mouse blastocyst cultured in vitro

Y.Y. Ma1, A.P. Kao1, C.R. Tzeng1

1Center for Reproductive Medicine & Sciences Taipei Medical University, 
Department of Obstetrics & Gynecology, Taipei City, Taiwan R.O.C.

Study question: Does low O
2
 tension affect the embryo development, quality 

and gene expression profile cultured in vitro?
Summary answer: 3% O

2
 tension culture system provides a more conducive 

environment by increased antioxidant effect (MnSOD and PRDX5), enhanced 
embryonic glycolysis (GLUT-3), increased angiogenesis (VEGF) and induced 
adhesion (LIFR) by up regulation of related genes during preimplantation  
period.
What is known already: In human IVF, the embryos cultured in lower O

2
 

tension (5%) can give rise to the higher success rates, when compared with 
nomoxic condition (20%). However the beneficial effects of reduced oxygen 
tension in embryogenesis remain unclear.
Study design, size, duration: A retrospective experimental animal study in a 
university hospital.
Participants/materials, setting, methods: The 2-cell embryos were cultured 
to blastocyst stage under 3% O

2
 (n = 330) or 20% O

2
 (n = 317) tension. Real-

time PCR were performed to investigate the expression of oxygen-related genes 
(HIF-1α, HIF-2α, GLUT-3 and VEGF) and antioxidant related genes (MnSOD 
and PRDX5) in blastocysts from each group. Protein expression levels were 
validated by Immunofluorescence analysis.
Main results and the role of chance: The blastocyst formation rate was not 
affected by oxygen tension. However the hatching rate was significantly in-
creased in 3% O

2
 group compared to 20% O

2
 group (P < 0.05). Expression of 

GLUT-3 and VEGF was increased 4.14 and 7.99-fold, respectively in 3% O
2
 

group (P < 0.05). although HIF-1α and HIF-2α mRNA level was similar in two 
groups, immunofluorescence staining showed the intensity of MnSOD, LIFR 
was higher in 3% O

2
 than 20% O

2
 group, respectively. Apoptotic index was 

significant increase in 20% O
2
, compared with 3% O

2
 group (P < 0.05).

Limitations, reason for caution: Our study was based in mouse model and 
further studies on implantation or birth rate are required to confirm our findings.
Wider implications of the findings: This study provided new evidence of a 
beneficial effect of 3% oxygen tension in embryonic hatching; it may assist in 
developing best culture condition for IVF.
Study funding/competing interest(s): Funding by University(ies), Taipei 
Medical University.
Trial registration number: NA.

P-134 Are late morphokinetic parameters useful in identifying the 
blastocysts within a cohort that are most likely to implant?

N. Watcharaseranee1, N. Desai1, J. Goldberg1, C. Austin1, T. Falcone1

1Cleveland Clinic Fertility Center, OB-GYN, Cleveland, U.S.A.

Study question: Early embryo development kinetics can help to predict blas-
tocyst formation as well as pregnancy. Can late morphokinetic parameters also 
be useful in identifying the blastocysts within a cohort most likely to implant?
Summary answer: Late kinetic parameters, specifically start of blastulation 
and formation of the blastocyst are significantly different between implant-
ing and non-implanting blastocysts. Use of kinetic criteria to refine blastocyst  

Main results and the role of chance: In group 1 (SET) it was observed a 
pregnancy rate of 50% (43/86), with 43% (37/86) clinical pregnancies. Out of 
the clinical pregnancy there were 6 miscarriages, 20 ongoing pregnancy and 11 
newborn. In the group 2 (DET) there were a pregnancy rate of 53.6% (177/330) 
from these 45.4% (150/330) were clinical pregnancies. Out of the clinical preg-
nancies there were 25 miscarriages, 1 ectopic pregnancy, 41 ongoing and 83 
newborn. There were no statistical differences between the groups (p > 0.05).
Limitations, reason for caution: The study was conducted with a small num-
ber of patients.
Wider implications of the findings: Our data showed that there was no dif-
ference in pregnancy rate when transferred one or two blastocyst in women 
with the average age of 33 years old. Therefore when there is one good quality 
blastocyst and the patients are young, it is better to transfer only one blastocyst, 
in order to decrease the chance of twins.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fertilitat –  
Centro de Medicina Reprodutiva.
Trial registration number: Not available.

P-132 Proteome, survival rate and developmental potential of control 
and vitrified mouse oocytes matured with or without a glutathione donor

M. Heiligentag1, T. Trapphoff1, J. Simon1, I. Betzendahl1, T. Fröhlich2,  
G.J. Arnold2, U. Eichenlaub-Ritter1

1University of Bielefeld, Genetechnology and Microbiology, Bielefeld,  
Germany
2Gene Center LMU, Laboratory for Functional Genome Analysis, Munich, 
Germany

Study question: Does supplementation with glutathione ethyl ester (GEE), a 
cell permeable glutathione donor, during in vitro maturation (IVM) affect the 
oocyte proteome, the survival rate after CryoTop vitrification at metaphase II 
stage, and the developmental capacity?
Summary answer: GEE supplementation during IVM alters the mitochondrial 
redox-potential but the proteome is neither affected by GEE nor by vitrifica-
tion as shown by high resolution 2D-DIGE-saturation-labeling. However, GEE 
supplementation increases significantly the activation rate and the developmen-
tal capacity to the blastocyst stage of embryos cultured in low (5%) oxygen.
What is known already: Glutathione (GSH), the major non-enzymatic antioxi-
dant involved in maintaining the intracellular redox status, is decreased in IVM 
oocytes. Oocytes with low GSH have reduced developmental competence. We 
showed recently that supplementation of culture medium with 1 mM GEE dur-
ing IVM supports spindle recovery and chromosome alignment after Cryotop 
vitrification, potentially by accelerating the recovery of intrinsic redox-homeo-
stasis after vitrification.
Study design, size, duration: Denuded GV oocytes from F1 C57/Bl6xCBA/
Ca mice were matured with or without 1 mM GEE. MII oocytes were CryoTop 
vitrified. Proteome patterns of MII oocytes were analyzed by 2D-DIGE-satu-
ration-labeling. ATP content, survival and developmental rate to the blastocyst 
stage were assessed prior to and after vitrification and parthenogenetic activa-
tion, respectively.
Participants/materials, setting, methods: Oocytes were matured in M2 with-
out or with 1 mM GEE. Proteome patterns were analyzed by 2D-DIGE-satura-
tion-labeling. ATP was determined with bioluminescent-somatic-cell-assay-kit 
(Sigma-Aldrich). Parthenogenetic activation was performed with 5 mM SrCl2, 
2 mM EGTA and 4 μg/ml cytochalasin B. Embryos were cultured in KSOM 
(5% CO

2
, 5% O

2
) until the blastocyst stage.

Main results and the role of chance: IVM with 1 mM GEE increased slightly 
the MII rate. ATP content was not significantly affected by GEE. Gel matching 
by DeCyder 7.0 software algorithm detected consistently 1492 spots after 2D-
DIGE-saturation-analysis. The quantitative evaluation using a stringent false 
discovery rate revealed no significant protein abundance differences between 
the IVM groups. There was also no significant difference between the vitrified 
and control groups underlining the efficiency of CryoTop vitrification. GEE 
during IVM improved significantly the 2-cell embryo rate. There was a slight 
increase in the blastocyst rate as well as in the blastocyst diameter in the GEE 
supplemented groups, suggesting an improved development by GEE.
Limitations, reason for caution: Sample size must be increased to confirm 
the improved development by GEE. Concerning the proteome after ZGA and 
redox-homeostasis in embryos of vitrified and GEE supplemented groups, 
methods to study protein expression and intra-mitochondrial-redox-potential 
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long time with slow freezing. However, the group of euploid blastocysts coming 
from the Preimplantation Genetic Diagnosis (PGD) program, did not met the 
standards expected in the global levels of vitrification, with survival values of 
about 70%. The hole in the pellucida for removing the cell during biopsy, seems 
to impair the vitrification procedure due to the entry of cryoprotectant.
Study design, size, duration: Retrospective study from January 2012 to April 
2013 in 43 couples of our PGD program. A total of 71 euploid blastocysts were 
collapsed and vitrified. All the blastocysts collapsed were hatching or hatched 
(BHi, BH).
Participants/materials, setting, methods: Day 3 biopsies were performed 
by laser (OCTAX). Comprehensive chromosome screening was performed by 
array-CGH (BlueGnome). The euploid blastocysts were collapsed by laser shot 
on day 5 or day 6. Vitrification was carried out using Cryotop®.
Main results and the role of chance: Up to now, 30 blastocysts were devitri-
fied with a survival rate of 96% (29) and were completely intact. They were 
warmed and incubated for 2 h and checked again to ensure viability; A total of 
17 transfers were done with a pregnancy rate of 70%, ongoing pregnancy rate 
of 53% and an implantation rate of 48%.
Limitations, reason for caution: This is a retrospective study with the intrinsic 
limitations to draw stronger conclusions. The low number of blastocysts is a 
big limitation. Not all the patients of the PGD program have supernumerary 
embryos for vitirification that makes the study long and difficult.
Wider implications of the findings: Despite this is a retrospective study, our 
results are reassuring in two aspects: on one side, the laser shot is a useful tool 
for collapsing blastocysts; on the other side, survival rates improve significantly 
in this group of embryos. Further studies with more embryos included are nec-
essary to confirm this trend.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Instituto Valenciano de Infertilidad, Instituto Universitario, 
IVI Valencia.
Trial registration number: NO.

P-136 Categorisation of embryo developmental potential using 
computerised time-lapse evaluation of early stage development reveals 
differences in morphology and viability between three defined categories

C. Adam1, N. Gibson1, C. Noble1, P. Mitchell1, M. Gaudoin2, R. Fleming2

1GCRM Ltd., Embryology, Glasgow, United Kingdom
2GCRM Ltd., Reproductive Medicine, Glasgow, United Kingdom

Study question: Computerised time-lapse analyses of early embryo morpho-
kinetic events can indicate the potential viability of an embryo, by categorising 
embryos into those with high potential (HP), moderate (MP) or low potential 
(LP). Do these viability categories reflect morphology at cleavage stage, and 
ability to attain blastocyst stage in a routine setting?
Summary answer: Evidence from embryo selection for cleavage stage transfer 
combined with subsequent ability to achieve blastocyst stage indicate that the 
three categories of embryo potential show distinct viability performance. HP 
and MP embryos show significantly higher utilisation rates than LP embryos.
What is known already: Time-lapse analyses of early cell divisions can pre-
dict an embryo’s potential to achieve the blastocyst stage of development in 
vitro. The Early Embryo Viability Assessment (EevaÔ) system (version 2.2) 
records timings of the second and third cell divisions to diagnose embryo vi-
ability as: high (HP), medium (MP) or low (LP) potential. HP embryos show 
higher potential to achieve blastocyst stage than LP embryos. The role of the 
MP categorisation has not been reported.
Study design, size, duration: This retrospective examination compared the vi-
ability of embryos in women (<43 years) undergoing IVF/ICSI whose embryos 
were graded into 3 categories by the computerised EevaÔ system. The study 
period was from September 2012 to December 2013.
Participants/materials, setting, methods: Patients underwent stimulated cy-
cles with embryo transfer on day 3 at a single clinic, after embryo viability 
assessed by computerised time-lapse imaging. Embryos were categorised into 
HP, MP or LP prior to transfer or subsequent culture to blastocyst stage for 
vitrification. Embryos were ‘utilised’ when transferred or vitrified.
Main results and the role of chance: The cohort of embryos (n = 1217, in 213 
cycles) showed a distribution of categorisation with LP embryos as a major-
ity: HP (29%), MP (19%) and LP (47%). There was no difference of distribu-
tions of embryo categories between the age-groups (HP = 31% in the younger 
(<37 years), and 28% in the older (37–42 years) groups. Utilisation of the HP 

selection for day 5 transfer may potentially increase implantation rates and be a 
useful tool in single embryo transfer (SET) cycles.
What is known already: Continuous time lapse imaging provides new criteria 
for embryo evaluation and selection for transfer. Studies have focused on com-
paring early cleavage kinetics. Recent data analyzing PGS results after trophec-
toderm biopsy and embryo morphokinetics suggest that initiation of blastocoel 
formation and blastulation are significantly different between euploid and an-
euploid embryos.
Study design, size, duration: This retrospective study conducted between 
April 2012 and October 2013 analyzed morphokinetic data collected after time 
lapse imaging of embryos from 185 patients having a day 5 transfer. Known im-
plantation data (KID) from cycles where all transferred blastocysts implanted 
(KID+) were compared to those where none of the transferred blastocysts im-
planted (KID−).
Participants/materials, setting, methods: Zygotes (n = 1522) were cultured 
in an EmbryoScope. Kinetic markers assessed were: time to syngamy (tPnf), 
t2, t3, t4, t5, t8, t-Mor (morula), tSB (start of blastulation) tBL (blastocyst for-
mation), tEBL (expanded blastocyst). Timings for the kinetic parameters were 
divided in to quartiles. Data for KID+ and KID− embryos were compared using 
the Mann-Whitney-Wilcoxon test.
Main results and the role of chance: Clinical pregnancy and implantation 
rates were 70.8% and 57.9%, respectively. A mean of 1.92 ± 0.47 blastocysts 
were transferred. The mean patient age was 32.97 ± 4.42. KID data was avail-
able on embryos from 144 patients, of which 96 were KID+ and 48 were KID−. 
Early kinetic markers tPnf, t2, t3, t4 and t8 were significantly different between 
the two groups. All of the late kinetic parameters (tMor, tSB and tBL) were 
also significantly different between implanting and non-implanting blastocysts.

 
Median of 

KID+
Quartiles 
(25–75%)

Median of 
KID−

Quartiles 
(25–75%)

p-Value

tPnf 23.38 21.92–25.14 24.55 23.23–26.60 0.001
t2 25.62 24.10–27.49 26.92 25.28–28.93 0.001
t3 36.87 34.80–39.46 38.23 36.02–40.33 0.005
t4 38.17 36.43–40.81 39.29 37.51–42.35 0.017
t8 56.77 52.63–64.62 58.85 55.18–66.17 0.04
t-Mor 89.58 84.79–94.94 92.22 87.38–97.64 0.009
tSB 97.19 94.07–102.8 100.5 95.34–104.8 0.043
tBL 102.1 98.36–106.7 104.9 101.7–109.1 0.001

Limitations, reason for caution: A prospective study design is needed to de-
termine if the interquartile ranges associated with KID+ embryos is useful in 
refining blastocyst selection. Confounding factors such as diagnosis, patient 
age, stimulation and lab protocols may also affect embryo morphokinetics and 
should be analyzed using a larger patient series with known implantation data.
Wider implications of the findings: This study once again supports the use of 
time lapse and kinetic endpoints to assess embryo competence. Implanting and 
non-implanting blastocysts differed in many kinetic parameters, both early and 
late. Our data indicate that late kinetic parameters such as tSB and tBL may be es-
pecially helpful in identifying specific blastocysts within a cohort with increased 
likelihood of implanting. Non-invasive methodology such as time lapse imaging 
for embryo selection requires further validation by individual laboratories.
Study funding/competing interest(s): Funding by hospital/clinic(s), Cleve-
land Clinic Fertility Center: Internal Funding.
Trial registration number: N/A.

P-135 Improvement of survival rate in euploid blastocysts coming from 
day 3 biopsied embryos and collapsed with a laser shot before vitrification

A. Delgado Mendive1, L. Escrich1, N. Grau2, M.E. Poo1, A. Mercader1,  
P. Buendia1, P. Campos3, B. Vallejo3, A. Tejera3, A. Galán3

1Instituto Universitario IVI Valencia, FIV and DGP Laboratory,  
Valencia, Spain
2Instituto Universitario IVI Valencia, FIV, Valencia, Spain
3Instituto Universitario IVI Valencia, FIV Laboratory, Valencia, Spain

Study question: Is possible to improve the results of the vitrification program 
referred to the euploid blastocysts using the laser for collapsing them?
Summary answer: Collapsed euploid blastocysts have better prognosis in 
terms of survival rate than those which are not. To be collapsed makes them 
more resistant and the laser is a safe tool easy to use.
What is known already: Since the introduction of vitrification, the results in 
terms of survival rate reach levels close to 95%, a figure unthinkable not so 
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Limitations, reason for caution: Our observations present underestimation of 
prediction accuracy as consequence of Italian Law that explicitly bans embryo 
selection. LZPTV analysis whether confirmed in a larger prospective study with 
single or homogeneous embryo transfers, for robustness and reproducibility, 
may represent an integrative tool to distinguish embryos able to proceed to term
Wider implications of the findings: LZPTV measurement could be used 
to select embryos for transfer. This appears to be even more important when 
embryos of suboptimal morphology are available. It might provide an addi-
tion criterion that may be of benefit in a policy of selecting single embryo 
transfer. A crucial point to be addressed is the relationship between LZPTV 
and VMC. At a preliminary evaluation both parameters appear to share the 
same biological basis.
Study funding/competing interest(s): Funding by University(ies), Depart-
ment of Obstetrics and Gynecology, ‘Sapienza’ University of Rome, Italy. The 
authors can identify no competing interests whatsoever in writing or publishing 
this abstract.
Trial registration number: This is a purely observational digitalized study in 
which medical intervention is not at the discretion of the investigator.

P-138 Promising transfer and pregnancy rates utilizing consecutive 
“freeze all”-cycles and trophectoderm aneuploidy screening

S. Bug1, B. Groß2, B. Solfrank1, M. Stecher1, J. Pricelius1,  
C. Nevinny-Stickel-Hinzpeter1, U. Noss2

1Synlab MVZ Humane Genetik, Munich, Germany
2Reproduktionsmedizin München, Munich, Germany

Study question: We report on our experience with a novel preimplantation ge-
netic screening (PGS) protocol including cryopreservation that was followed 
for couples with extensive histories of assisted reproductive treatment (ART) 
demonstrating repetitive failure to develop high grade blastocysts.
Summary answer: Iterative PGS with cryopreservation allows to accumulate 
an appropriate number of blastocysts needed for the transfer of an euploid em-
bryo in a reasonable time frame.
What is known already: With most technical drawbacks having been over-
come during the last years, vitrification capabilities for blastocysts have been 
optimized and successfully introduced to ART routines. With regard to the 
manifold clinical indications for ART, there is an ongoing discussion on which 
couples would benefit most from these new techniques.
Study design, size, duration: We included 11 couples displaying normal 
karyotypes. Maternal age was 35–43 years. They had experienced at least one 
loss of pregnancy following ART and multiple previous unsuccessful IVF- 
cycles. The novel approach included repetitive stimulation according to stan-
dard protocols, ICSI, embryo culturing to blastocyst stage and trophectoderm 
biopsy by laser dissection.
Participants/materials, setting, methods: Embryos were vitrified following 
a closed vitrification protocol. Biopsies were whole genome amplified and hy-
bridized to 24 sureV3 microarrays utilizing the SurePlex DNA amplification 
system and the 24 sure protocol (BlueGnome, Cambridge, United Kingdom). 
After evaluation, embryos were thawed, recultured for 2 h and transferred 
5 days post ovulation in natural cycles.
Main results and the role of chance: After two to three completed stimula-
tion cycles, each couple accumulated an adequate number of blastocysts for 
PGS. Seven couples received recommendations for the transfer of at least one 
euploid tested embryo (range: 1 to 4). Vitrification did not adversely affect the 
vitality of the six embryos that were thawed for single transfer. Up to today, one 
couple is awaiting transfer, another is a waiting pregnancy testing. One did not 
achieve a pregnancy, two pregnancies were confirmed by ultrasound and two 
healthy babies were born. We point out that for five couples with extremely low 
numbers of mature oocytes, additional cryopreservation at pronuclear stage was 
performed (slow freezing protocol) and that we did not see any adverse affect 
of this procedure.
Limitations, reason for caution: We evaluated the efficiency of a vitrification 
approach utilizing this highly selected cohort and saw good benefit for couples 
with distinct blastocyst development failure due to presumed aneusomy.
Wider implications of the findings: Cryopreservation gives reproduction pro-
fessionals the flexibility to organize analytical workflows without time pressure 
and counselees the possibility to actively participate in the stepwise decision 
process.

group (81.3%) was markedly superior to the remaining embryos (P < 0.001), 
and utilisation of the MP embryos (58.3%) was superior (p < 0.001) to LP em-
bryos (34.8%). The utilisation rates of the HP and MP embryos showed no dif-
ference in the 2 age-group cohorts, while more LP embryos were utilised in the 
older age-group. When MP embryos were transferred in isolation (13 cases), 
the implantation rate was 32%.
Limitations, reason for caution: Embryo selection for transfer by morphologi-
cal assessment has an intrinsic degree of subjectivity, and there was no blinding 
to the time-lapse evidence.
Wider implications of the findings: It is important that computerised time 
lapse imaging of early embryo development can reliably identify embryos with 
high and low developmental potential. These data provide strong evidence that 
LP embryos, which constituted the majority proportion in both age-groups, 
showed significantly poorer morphology at both the cleavage and blastocyst 
stages than did the HP and MP embryos. MP embryos showed encouraging 
viability.
Study funding/competing interest(s): Funding by hospital/clinic(s), Internal 
study at GCRM Ltd.
Trial registration number: Not applicable.

P-137 Software based analysis of Local Zona Pellucida Thickness 
Variation: Bending Energy as a predictive window on Day 2 embryo fate

M.S. Bezerra Espinola1, A. Linari1, G. Micara1, D. Tranquilli1, A. Giuliani2,  
M. Bizzarri3, C. Aragona1

1“Sapienza” University of Rome, Department of Obstetrics and Gynecology, 
Rome, Italy
2Istituto Superiore di Sanità, Department of Environment and Health,  
Rome, Italy
3“Sapienza” University of Rome, Department of Experimental Medicine, 
Rome, Italy

Study question: Objective of the present retrospective observational study 
is to evaluate the clinical effectiveness of ‘Embryon’, a new proposed soft-
ware program based on the semiautomatic Local Zona Pellucida Thickness 
Variation (LZPTV) computation of Day 2 Intracytoplasmatic Sperm Injection 
(ICSI) embryo images to provide a reliable additional information regarding 
embryo fate
Summary answer: Preliminary results from software based analysis of LZPTV 
on Day 2 ICSI digitalized embryos images appear to provide, by a single nu-
merical value, a possible integrative approach to Assisted Reproduction Tech-
nologies (ART) practice and research
What is known already: Zona Pellucida Thickness (ZPT) and Zona Pellucida 
Thickness Variability (ZPTV) have been related to clinical outcome of ART. 
A number of morphological, morphokinetics, automated and semi-automated 
non-invasive methodologies for the assessment of various human embryo stag-
es have been developed to evaluate its potential to implant and proceed to term. 
Up to date, none has been proven superior to the others.
Study design, size, duration: 342 digitalized Day 2 embryo images from 147 
ICSI patients treated at ART Unit ‘Sapienza’ University of Rome, Italy, dur-
ing October 2011–October 2012 were blindly retrospectively analyzed using 
‘Embryon’ software program (#ITRM2012A00025, ACS, Rome, Italy), which 
characterized the LZPTV of each embryo by a single numerical value
Participants/materials, setting, methods: The a-dimensional fractal-based 
descriptor akin to the Bending Energy (BE) value obtained by ‘Embryon’ cap-
tures the high frequency variability of embryo ZPT digitalized images. Em-
bryos with high LZPTV value (Top) were evaluated for capacity to proceed to 
Live Birth (LB) compared to embryos with lower score (Poor)
Main results and the role of chance: According to LB, 147 patients were 
split in two clusters: Group A (38 Live Birth patients) and Group B (109 pa-
tients where the previous condition was not verified for implantation failure or 
abortion). The two Groups presented similar clinical and biological parameters, 
including age, etiologies, number and quality of transferred embryos classified 
according to Veeck Morphological Classification (VMC). Quantitative data of 
LZPTV values are presented as the mean value ± standard deviation (SD). Stu-
dent t test was carried out to evaluate the significance of differences. Group A: 
21.19 × 103 ± 8.33 × 103; Group B: 15.92 × 103 ± 5.18 × 103 (P value <0.001). In 
addition patients having transferred embryos with LZPTV greater than thresh-
old value of 18.5 × 103 presented 63.6% of LB, significantly above the overall 
patients term delivery rate of 25.9%



i175

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014

P-140 Human ART culture media have no effect on apoptosis in mouse 
pre-implantation embryos

K. Schulte1, J. Ehmcke2, S. Schlatt1, C. Schwarzer3, M. Boiani3, V. Nordhoff1

1Centre of Reproductive Medicine and Andrology, University Hospital of 
Münster, Münster, Germany
2Central Animal Facility of the Medical Faculty, University Hospital of  
Münster, Münster, Germany
3Max-Planck Institute for Molecular Biomedicine, Max-Planck Institute, 
Münster, Germany

Study question: Is apoptosis the primary mechanism accountable for the re-
duction of the relative number of cells in murine pre-implantation embryos dur-
ing in-vitro-culture in human culture media?
Summary answer: In-vitro-culture (IVC) of murine pre-implantation embryos 
using the human sequential media ISM1 and Blast Assist (Origio, Berlin, Ger-
many) leads to a decline in cell numbers in contrast to controls. However cell 
loss was not due to a higher rate of apoptosis since caspase activity was not 
significantly elevated from controls.
What is known already: In ART cycles pre-implantation embryos are cultured 
at a vulnerable growth phase in an artificial environment. We have shown that 
different human embryo culture media have an impact on the development of 
pre-implantation embryos in mice. Apoptosis, playing a major role in peri- and 
postimplantation processes of mammalian development, might also mediate the 
effects of IVC on pre-implantation embryos.
Study design, size, duration: For caspase analysis we used 441 zygotes, cul-
tured until 4.5 days post coitum (dpc) either in human sequential media (ISM1/
Blast Assist) or in KSOM(aa) (in vitro control). Blastocysts obtained from the 
uterus on dpc 3.5 served as in vivo control. The potent apoptosis inducer Acti-
nomycin D served as positive control.
Participants/materials, setting, methods: Per group 6 to 10 superovulated fe-
male mice (B6C3F1, 6–8 weeks) were mated with C57Bl/6 males. In vivo or in 
vitro developed blastocysts were fixed and immunohistochemically stained for 
cleaved caspase-3, -8, and -9. Total cell numbers and cells positive for any of the 
three cleaved caspases were counted.
Main results and the role of chance: Analysing a total of 441 embryos 
showed that blastocysts of the ISM1/BlastAssist group and the in vivo con-
trol had significantly lower total cell numbers compared to the in vitro group 
(ISM1/BlastAssist: 47.79 ± 1.36 N = 146; in vitro: 68.09 ± 1.7 N = 144; in 
vivo: 41.01 ± 0.9 N = 151; p ≤ 0.0001). In both groups we detected cells, which 
were positive for cleaved caspase-3 (ISM1/BA: 1.35 ± 0.32 N = 48; in vitro: 
1.09 ± 0.25 N = 47; in vivo: 1.24 ± 0.32 N = 46) and cleaved caspase-9 (ISM1/
BlastAssist: 1.6 ± 0.32 N = 48; in vitro: 0.84 ± 0.20 N = 51; in vivo: 1.43 ± 0.3 
N = 52), although results were not significantly different. For cleaved caspase-8 
nearly no positive cells were found (ISM1/BlastAssist: 0.08 ± 0.06 N = 50; in 
vitro: 0.18 ± 0.08 N = 46; in vivo: 0.53 ± 0.26 N = 53). Actinomycin D ef-
fectively induced apoptosis in cultured embryos (Caspase 3: 6.1 ± 1.2 N = 19; 
Caspase 8: 0.4 ± 0.27 N = 4; Caspase 9: 0.16 ± 0.1 N = 4).
Limitations, reason for caution: Due to the fact that the mouse was used as 
an animal model, the results cannot be directly transferred to the human situ-
ation, but our study allows indirect assessment of whether the development 
of pre-implantation embryos is affected by the use of different culture media.
Wider implications of the findings: We found low caspase activity in murine 
blastocysts cultured in KSOM(aa), which is consistent with previous findings. 
We observed a restriction in development, but no increased incidence of apop-
tosis when blastocysts were cultured in ISM1/Blast Assist. Other mechanisms, 
e.g. changes in epigenetic profile or expression pattern of metabolic genes dur-
ing IVC, might be responsible for the restriction in development and need to be 
explored in future studies.
Study funding/competing interest(s): Funding by national/international 
organization(s), IMF NO 11 12 12.
Trial registration number: Not applicable.

P-141 Microfluidics device applied to embryo culture improves 
blastocyts morphology

T. Viloria1, J.M. De Los Santos1, M.J. De Los Santos1, P. Gámiz1, S. Laursen2, 
M. Meseguer1

1IVI Valencia, IVF Laboratory, Valencia, Spain
2Fertilitetsklinik IVF-SYD, IVF Laboratory, Fredericia, Denmark

Study funding/competing interest(s): Funding by hospital/clinic(s), No exter-
nal funding was received.
Trial registration number: The results were gathered through diagnostic  
routine.

P-139 The use of live birth as an outcome measure for a  
new morphokinetic based blastocyst selection algorithm

R. Smith1, A. Campbell2, M. Laegdsmand3, S. Montgomery4, L. Best4,  
S. Duffy4, D. Hulme2, S. Sivanantham5, L. Jenner2, L. Nice5, S. Fishel2

1Care Fertility, Embryology, Sheffield, United Kingdom
2Care Fertility, Embryology, Nottingham, United Kingdom
3Unisense Fertilitech, Scientific Communications, Aarhus, Denmark
4Care Fertility, Embryology, Manchester, United Kingdom
5Care Fertility, Embryology, Northampton, United Kingdom

Study question: Using morphokinetic data from transferred blastocysts with 
known implantation and live birth outcome (KID), can a predictive embryo 
selection model be devised for prospective clinical use?
Summary answer: Two morphokinetic variables were found to be significantly 
different between viable and non viable transferred blastocysts, defined by foe-
tal heart beat (FHB) and live birth (LB). These were used to build a model for 
prospective clinical use.
What is known already: Time lapse monitoring (TLM) allows the detailed com-
parison of morphokinetic variables between embryos, according to their fate fol-
lowing transfer. These data can be used to develop clinical evidence-based embryo 
selection algorithms. To date only a few embryo selection models have been pub-
lished and it has yet to be established whether models are transferrable between 
centres. The only published morphokinetic model for blastocyst selection was 
based on aneuploidy risk classification. This model introduces live birth outcome.
Study design, size, duration: Morphokinetic variables and outcome to FHB 
(n = 250) or LB (n = 73), for ICSI embryos following blastocyst transfer, were 
measured and annotated, prior to outcome being known, using EmbryoScope™ 
(Fertilitech, Denmark). Data were collected between May 2011 and August 
2013 and the morphokinetic profiles compared according to fate.
Participants/materials, setting, methods: Time, in hours from pronuclear fad-
ing (pnf) to – all cleavage stages (relt2 to relt9); morula formation (reltM); 
start of blastulation (reltSB) and full blastocyst (reltB) were annotated using 
the EmbryoViewer software. We prefixed the variable with ‘rel’ to distinguish 
it as time from PNf devising a model applicable to both IVF and ICSI. Where 
the number of transferred embryo(s) at least equaled the number of FHB(s) or 
LB(s), KID of all embryos per treatment was positive, otherwise negative. KID 
rates were compared between model classes.
Main results and the role of chance: ReltM and reltSB were found to differ 
significantly between KID positive and negative embryos. An algorithm was 
derived using recursive partitioning which ranked embryos according to their 
implantation potential calculated using KID rate (KID positive/KID negative 
+KID positive × 100%).

The overall KID rate was 38% FHB and 30% LB. We grouped them A to C, 
embryo numbers in brackets. Class C (where reltSB ≥75.8 h) – KID Rates 11% 
FHB (97) and 8% LB (97) we considered an exclusion event. This corresponds 
to earlier published models where tSB was a strong predictor for implantation 
potential (Campbell et al., 2013). Class A (where rtM >52.6 h and ≤61.4 h and 
rtSB <75.8 h) – KID rate 64% FHB (89) and 71% LB (17) and Class B (<52.6 h 
or >61.4 h and rtSB <75.8 h).KID rate 39% FHB (128) and 38% LB KID (24). 
The area under the ROC curve (AUC) was 0.74 FHB and 0.80 LB indicating 
good predictive power.
Limitations, reason for caution: This model was developed using ICSI only 
so requires further validation for IVF. The size of the data assessed may limit 
the predictive value and different models may be applicable in different settings 
or patient groups.
Wider implications of the findings: This finding may encourage centres to 
analyse their own time-lapse data – utilizing IVF and ICSI data by using the 
relative time from pronuclear fading, comparing positive and negative out-
comes, per embryo, in order to develop selective algorithms. Regular review 
of in house data, allows fine-tuning of selection models as data increases and 
promises to be a powerful tool for wider use in embryo selection.
Study funding/competing interest(s): Funding by hospital/clinic(s), CARE 
Fertility.
Trial registration number: None.
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Participants/materials, setting, methods: Suitable supernumerary blastocysts 
were frozen using the Cook Blastocyst Vitrification method and warmed using 
the Cook Blastocyst Warming procedure. Pre-freeze day 5 blastocysts were 
graded according to quality of both inner cell mass (ICM) and trophectoderm 
morphology. Post-warming, percentage cell survival and re-expansion were  
assessed. Statistical analysis used Chi-squared.
Main results and the role of chance: There was a statistically significant dif-
ference between the different pre-freeze grade blastocysts and CPR (p < 0.05), 
with blastocysts of 3–6 A/B ICM and a/b trophectoderm resulting in a higher 
pregnancy rate (40%; 57/142) than those with grade c trophectoderm (20%; 
11/55). Although numbers were small, no pregnancies resulted from 3–6Cc 
blastocysts (0/6). There was a trend between percentage blastomere survival and 
CPR, with the highest CPR resulting from those blastocysts where survival was 
100% (40%; 29/73), compared to 26% (12/47) where survival was 50–75%. No 
pregnancies resulted from those with 10–40% survival. There was a statistical 
difference in CPR between embryos with no re-expansion after 1 h (14%; 3/22) 
compared to those with between 10–100% re-expansion (36%; 52/146).
Limitations, reason for caution: The study is on-going as some data sets are 
small. Additionally, assessments of this nature are open to a degree of subjectiv-
ity. Whilst there may be several other variables involved in FER cycles, these 
factors are nonetheless important in contributing to overall CPR.
Wider implications of the findings: The results indicate that pre-freeze grade 
significantly affects the CPR, supporting other papers in the literature docu-
menting higher quality blastocysts have a greater implantation rate. Degree 
of blastomere survival and re-expansion at the time of embryo transfer had a 
positive correlation with CPR. Additionally, re-expansion after 1 h showed a 
significant correlation with CPR when comparing blastocysts with no sign of 
re-expansion to those with 10–100%, supporting previous studies.
Study funding/competing interest(s): Funding by hospital/clinic(s), Oxford 
Fertility Unit.
Trial registration number: N/A.

P-143 Use of GM-CSF supplemented IVF medium in patients with 
recurrent implantation failure: a controlled trial

M. Sbracia1, F. Morgia2, M. Torti2, M. Amodei2, R. Corizza2, F. Scarpellini1

1Hungaria, Cerm-Hungaria, Rome, Italy
2Alma Res, Rome, Italy

Study question: May the use of GM-CSF supplemented IVF medium in women 
with Recurrent Implantation Failure improve their chance to became pregnant?
Summary answer: GM-CSF supplemented IVF treatment may be useful in 
women with implantation failure
What is known already: In the recent years it has been recognized the role 
of growth factors as well as of cytokines in promote and regulate embryo de-
velopment from the earlier stage through the implantation and placentation. 
With the development of Assisted Reproductive Technology has became crucial 
the conditions of embryo culture to allow fertilized eggs to growth in a most 
physiological way. Recently it has been recognized the role of GM-CSF in early 
embryo development. Embryo culture medium supplemented with this growth 
factor may be useful in recurrent implantation failure patients.
Study design, size, duration: This randomized controlled study was conducted 
from the March 2012 to January 2014 on 100 women with recurrent implanta-
tion failure, at least three failed previous IVF attempts with at least 8 good 
embryos transferred no more than 40 years old. Patients were randomized by a 
computer generated number sequence. All patients before allocation signed an 
informed consents form.
Participants/materials, setting, methods: Women were randomly divided in 
two groups of 50 women each. All patients underwent the same controlled ovar-
ian hyperstimulation with gonadotropins from the first day of menstrual cycle 
plus Cetrorelix when the leading follicle exceeding 14 mm in mean diameter 
and/or estradiol levels were higher than 400 pg/ml. The fertilized oocytes by 
ICSI were cultured in the study group with GM-CSF supplemented IVF medium 
(Embryogen, Origio, Denmark), whereas in the other group the embryos ob-
tained were cultured with a standard IVF medium. A maximum of three embryos 
were transferred. Primary outcome was: pregnancy rate and implantation rate.
Main results and the role of chance: The epidemiological data of patient 
groups did not show statistically significant differences. The pregnancy rate in 
the group treated with GM-CSF was of 38.0% (19/50) whereas in the control 
group 20.0% (10/50), this difference was statistically significant P = 0.0385. 

Study question: It is microfluidic system device, presented as IVF-Lab6,  
advantageous compared to conventional microdrops culture platforms for  
in vitro embryo development?
Summary answer: Both systems are able to provide optimal culture condi-
tions in human embryos, although development to blastocyst is significantly 
improved in the microfluidic device; however implantation rates are comparable 
in both systems.
What is known already: Until now it is known that microchannels provide an 
environment that seems to mimic in vivo situation than traditional static micro-
drop methods. Microfluidics cell culture devices permits gradual change of the 
culture medium, which might result in better embryo development, and also 
reduces the embryo manipulation, which is potentially damaging to the cell
Study design, size, duration: 58 patients undergoing egg donation were in-
cluded prospectively in this study between January and July 2013 at IVI Valen-
cia (Spain). A total of 641 metaphase II oocytes were inseminated using ICSI, 
obtaining 457 embryos that were randomly cultured in one of the described 
systems. Embryos were transferred in blastocyst stage.
Participants/materials, setting, methods: After ICSI, oocytes were divided 
into two groups: a) conventional culture, making a different Petri dish contain-
ing the new medium with manual embryo manipulation; and b) inside micro-
flow dish where the medium change and flow was generated manually until 
transfer day. Both were incubated at same incubator on equal conditions
Main results and the role of chance: Analyzing all embryos, 223 from mi-
crodrops group and 234 from microfluidics dish, we have observed that those 
who had an optimal development on day 2 and 3 according embryo culture 
dish, were statistically comparable (Day-2: 56.9% vs 52.56%; Day-3: 57.14% 
vs 55.45% respectively). Optimal blastocyst quality according to embryo cul-
ture dish were significantly improved on Day-5: 33.5% vs 42.31% (p < 0.05) 
and similar in Day-6: 29.03% Vs 31.51% respectively. However, implantation 
rates (IR) were not significantly different between both systems in both groups 
(64.7% vs 44.4%; p = 0.199)
Limitations, reason for caution: The number of embryos transferred in both 
groups were still limited lacking statistical power, only morphology comparison 
between both culture systems is consistent and reliable
Wider implications of the findings: Microfluidics and single drop culture 
systems present optimal conditions for embryo culture, since embryo develop-
ment and IR were comparable on both devices. However, the efficiency of these 
systems to offer a pathway toward future still need to be investigated, because 
the real advance of microfluidic devices lay in their ability to automate flow and 
replenishment of nutrients without manipulating the embryos outside the incu-
bator. Microfluidics is a change of paradigm as embryos stay in the same place 
during all process. It is plausible that future microfluidics devices can replace 
current IVF platforms
Study funding/competing interest(s): Funding by hospital/clinic(s),  
IVI-Valencia.
Trial registration number: Not applicable.

P-142 Does blastocyst pre-freeze grade, extent of survival and expansion 
have an effect on pregnancy outcome?

K.E. Bowdrey1, A. Bevan1, T. Child1, E. McVeigh1, K. Turner1

1Oxford Fertility Unit, Institute of Reproductive Sciences, Oxford, United Kingdom

Study question: Does pre-freeze blastocyst quality, percentage cell survival 
and the degree of re-expansion of vitrified embryos after warming affect clini-
cal pregnancy rate (CPR)?
Summary answer: The pre-freeze grade of the blastocysts and the degree of 
re-expansion after 1 h were found to be statistically significant factors in rela-
tion to CPR following frozen embryo replacement (FER). Degree of blastomere 
survival and re-expansion at time of embryo transfer may also have a positive 
correlation with CPR.
What is known already: The pre-freeze blastocyst quality is known to influ-
ence the outcome of a FER cycle. Less is known about the effect of percentage 
survival and the degree of re-expansion after warming on CPR and implantation 
potential.
Study design, size, duration: This is a retrospective study of clinical outcome 
from 208 cycles where a single warmed day 5 blastocyst was transferred be-
tween January 2009 to July 2012 inclusive. Only suitable quality blastocysts 
with expansion between 3–6, as described by Gardner and Schoolcraft, were 
selected for freezing.
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Study question: To establish if the use of two different micromanipulator  
systems (I3 versus IntegraTI, Research Instruments™) had an effect on fertili-
sation outcome, embryo quality and morphokinetic parameters.
Summary answer: The performance indicators (PIs) assessed were not affect-
ed when using the I3 compared to the IntegraTI. Embryos derived from oocytes 
injected using the I3 had a longer second cell cycle (CC2), shorter second cell 
cycle synchrony (S2) and were twice as likely to be transferred compared to 
IntegraTI.
What is known already: With the availability of different micromanipulation 
systems, practitioners must validate any new equipment. The I3 advances over 
the IntegraTI with the emission of warm air towards the petri dish and addition-
al manipulation functions. Previous research found that intracytoplasmic sperm 
injection (ICSI) practitioners affect morphokinetic parameters including the 
time to pronuclei fading (PNf), two cells (t2) and three cells (t3). To date there is 
no research project assessing the effect of ICSI equipment on morphokinetics.
Study design, size, duration: In total 160 mature oocytes derived from 22  
patients were injected by two practitioners. Oocytes from each patient were ran-
domly split to be injected either using the I3 (n = 82) or the IntegraTI (n = 78) 
systems. Injected oocytes were cultured in an EmbryoScope® to assess PIs and 
morphokinetics.
Participants/materials, setting, methods: Continuous data (morphokinetics) 
were analysed using a generalised linear model (assessed parameter = ICSI 
rig*practitioner), with the patient as the random factor. Categorical data (PIs) 
were assessed using Chi square test and considered significant where p < 0.05. 
All embryos were blindly selected for transfer.
Main results and the role of chance: PIs [fertilisation (72%vs67%), de-
generation (7%vs6%), 3PN (2%vs1%), embryos with even first cell division 
(78%vs74%) and overall day 5 embryo ultilsation rate (63%vs52%)] were 
not significantly affected by treatment (I3 versus IntegraTI respectively). The 
proportion of embryos selected for transfer was two times higher for I3 com-
pared to IntegraTI (27%vs12%, p < 0.05).The morphokinetic data indicates 
that the time to reach cell stages from two cells to hatching blastocyst (t2, t3, 
t4, t5, t6, t7, t8, tsC, tsB, tB, teB and tHB) were not significantly different be-
tween the two systems. I3 embryos had longer CC2 compared to IntegraTI 
embryos (mean ± standard deviation: 10.7 ± 5.2 h versus 7.2 ± 6.1 h respec-
tively, p = 0.004), and the difference in S2 was not significant (1.7 ± 2.9 versus 
3.5 ± 5.5 h, p = 0.06). None of the assessed parameters were affected by the 
practitioner.
Limitations, reason for caution: This study has a power of 0.8 for detecting 
12% difference in fertilisation rate. To detect a 5% difference, the analysis of 
253 patients is required. Extending the study to assess effects at the clinical 
outcome level would be beneficial.
Wider implications of the findings: This study not only validates the I3 as 
performing at least equal to the established IntegraTI system, but also dem-
onstrates that ICSI equipment can have an effect on embryo morphokinetic 
development.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Research Instruments Limited.
Trial registration number: N/A.

P-146 The effects of maternal hyperhomocysteinemia on embryo  
quality in mice

P. Chakraborty1, S. Yasmin2, R. Chattopadhyay2, S.K. Goswami2,  
B.N. Chakravarty2

1Institute of Reproductive Medicine, Infertility, Calcutta, India
2Institute of Reproductive Medicine, Assisted Reproduction, Calcutta, India

Study question: Does maternal hyperhomocysteinemia (HHcy) affect embryo 
quality and injury on gene expression in mice?
Summary answer: Maternal HHcy reduces embryo mitochondrion membrane 
potential (∆ψm), induces embryo endoplasmic reticulum (ER) stress condition 
and alters expressions of stress and development genes, finally causing less cell 
number and higher apoptosis rate till blastocyst stage.
What is known already: Elevated maternal homocysteine is a well-established 
risk factor for embryonic toxicity. A lower rate of transsulfuration in early ges-
tation was seen in women with pregnancy wastage. Although HHcy has been 
identified as a potential disturbance in developmental processes and is capable 
of upsetting the proper growth of the cells, little is known about the etiopathol-
ogy through which homocysteine alters embryo quality.

The implantation rate in the study group was 24.2% (22/91) whereas in the 
control group it was 11.2% (11/98): this difference was statistically significant 
P = 0.0154. However the number of patients included in the study was enough 
big to reach the right power (Power of the study 0.635).
Limitations, reason for caution: These data need to be confirmed in larger 
group of patients in order to reach the power needed.
Wider implications of the findings: The use of GM-CSF supplemented IVF 
culture medium may be useful in women experiencing implantation failure.
Study funding/competing interest(s): Funding by hospital/clinic(s), none.
Trial registration number: NCT01718210.

P-144 Randomized study assessing the impact of primo vision time-lapse 
embryo monitoring system (tlm) on embryo culture and selection

G. Huang1, L.H. Wu1

1Chongqing Maternity and Children Health Care Hospital, Institute of  
Genetics and Reproduction, Chongqing, China

Study question: (1) Could the use of a time-lapse monitoring system including 
embryo culture in group result in a better culture environment for embryos? 
(2) Could the system help to determine embryo selection criteria resulting in 
increased implantation and clinical pregnancy?
Summary answer: (1) The stress-free environment provided by Primo Vision 
System including the micro-well group culture dish resulted in increased num-
ber of embryos available for transfer. (2) The morphokinetic data provided by 
the system can be used to improve the embryo selection criteria, possibly result-
ing in increased implantation and clinical pregnancy.
What is known already: (1) By using time-lapse technology, the complete 
process of embryo development can be monitored continuously without the 
need to remove embryos from the incubator. (2) Continuous monitoring allows 
exploring whether dynamics of embryo development correlate with embryo 
implantation potential.
Study design, size, duration: Patients (female age ≤35; Body Mass Index:  
18–25; 5–15 oocytes; tubal factor infertility) were randomly assigned to the 
TLM group or control group between April 22 and September 19, 2013.
Participants/materials, setting, methods: Totally, 129 patients (TLM group, 
64 patients; control group, 65 patients) were included. Embryos in TLM group 
were cultured in group using the primo vision embryo culture dish. Embryos 
in control group were cultured singly in conventional culture dishes. Embryos 
were transferred on day 3.
Main results and the role of chance: (1) More Embryos were available for 
transfer or cryopreservation in the TLM group compared to control (4.5 ± 2.23 
vs. 3.68 ± 1.76, p = 0.011). After transfer of 264 embryos in 129 patients, 
pregnancy and implantation rate showed a trend towards increased rates in the 
TLM group compared to control (70.31% vs. 58.46%, p = 0.160; 49.24% vs. 
40.91%, p = 0.174). (2) The duration of the first cytokinesis was shorter for 
implanted embryos compared to the ones that failed to implant (0.34 h ± 0.26 
vs. 0.60 h ± 0.92, p = 0.0468). Similarly, the duration of the second cytokinesis 
differed between these two groups (0.56 h ± 0.42 vs. 1.39 h ± 2.61, p = 0.0268).
Limitations, reason for caution: This is an intermediate data analysis. Final 
conclusion is possible when a sufficiently large sample size is obtained.
Wider implications of the findings: Significant higher quality of embryos 
from the TLM group may be attributed to the stable culturing environment, 
the group culture condition, avoiding mechanical movement during time-lapse 
monitoring, minimizing electromagnetic strength in culture environment and 
the overall undisturbed culture environment with minimal handling throughout 
the culture period. The morphokinetic data collected by the time-lapse system 
provide information that can be used to improve the embryo selection resulting 
in increased implantation and clinical pregnancy.
Study funding/competing interest(s): Funding by hospital/clinic(s), No study 
funding for this research. The authors declare no competing financial interests.
Trial registration number: No.

P-145 IntegraTI versus Integra3 (I3): a prospective randomised sibling 
study assessing fertilisation outcome, embryo quality and morphokinetic 
parameters

D. Gwinnett1, C. Cook1, M. Escriba1, C. Hickman1, G. Trew2, S. Lavery2

1Boston Place Clinic, Embryology, London, United Kingdom
2IVF Hammersmith, Reproductive Medicine and Surgery, London,  
United Kingdom
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Participants/materials, setting, methods: We included in our study more than 
600 proteins detected in HFF; which were then processed in-silico to highlight 
their functional correlations by using the DAVID functional enrichment analy-
sis tool and the MetaCore pathway analysis bioinformatics resource.
Main results and the role of chance: According to the performed functional 
analysis, we highlighted two main biochemical processes that characterize the 
pre-ovulatory follicle physiology: 1) protease cross-reactions in inflammation, 
healing, and coagulation events and their balancing by a fine regulatory inter-
facing between protease activators and inhibitors; 2) activity of dietary-related 
factors on metabolism, health and fertility. As regard to the nutritional status, 
it may profoundly impact on follicle development, oocyte quality and embryo 
viability. Indeed, vitamins (i.e. A and D) interfere with lipid and glucose me-
tabolism by binding specific receptors and these activate transductional signals 
which regulate gene expression of key factors active in such metabolic paths, 
such as apolipoprotein A1.
Limitations, reason for caution: Our analysis is based on data from literature 
analysed in silico by bioinformatic resources. The results have to be applied in 
specific clinical trials in order to validate the detected key factors.
Wider implications of the findings: This is the first time that all the proteins 
described in HFF are functionally processed at once. This led to a complex and 
wide overview on the follicular biochemical and biomolecular dynamics and 
allows to identify some key factors whose combined presence and functional-
ity may be useful for oocyte quality estimation in IVF programs in order to 
improve pregnancy rate.
Study funding/competing interest(s): Funding by University(ies), University 
of Siena, Siena, Italy.
Trial registration number: None.

P-148 Successful treatment with Ca2+ -ionophore in cases of previous 
developmental problems: a multicentre study

T. Ebner1, P. Oppelt1, M. Wöber2, P. Staples3, R.B. Mayer1, U. Sonnleitner4,  
S. Bulfon-Vogl5, I. Gruber6, O. Shebl1

1Landes- Frauen- und Kinderklinik, Department of Gynecological  
Endocrinology and Kinderwunsch Zentrum, Linz, Austria
2Kinderwunschzentrum Goldenes Kreuz, IVF, Vienna, Austria
3Medical University of Graz, Institute of Human Genetics, Graz, Austria
4Babywunsch-Klinik Dr. Zajc, IVF, Salzburg, Austria
5Sterignost, IVF, Klagenfurt, Austria
6Landesklinikum St. Pölten, Kinderwunschambulanz, St. Pölten, Austria

Study question: Does an ionophore treatment (A23187, calcimycin) improve 
embryo development and outcome in patients with a history of developmental 
problems/arrest?
Summary answer: Application of A23187 compensates for a calcium deficiency 
in the embryo which leads to increased rates of cleavage, blastocyst formation, 
and clinical pregnancy/live birth.
What is known already: Studies on lower animals indicate that changes in in-
tracellular free calcium initiate and regulate the events of cell division. In human, 
calcium fluctuations were detected with a maximum peak shortly before cell 
division. Interestingly, these calcium oscillations disappeared in arrested em-
bryos. Mitotic division blocked with a Ca2+ chelator could be restored by means 
of ionophores in an animal model.
Study design, size, duration: This prospective multicenter (5 Austrian centres) 
1-year study includes 38 patients (41 cycles) who gave informed consent.
Participants/materials, setting, methods: Inclusion criteria were complete 
developmental arrest in a previous cycle (no transfer), complete developmental 
delay (no morula/blastocyst on day 5), or reduced blastocyst formation (<15%). 
Severe male factor patients and patients with <30% fertilization rate after ICSI 
were excluded because these would be routine indications for ionophore usage. 
A total of 44 previous cycles of the same patients were used as a control group 
(matched for age and stimulation details). In the present treatment cycles all 
MII-oocytes were exposed to a commercially available ready-to-use ionophore 
(CultActive) for 15 min immediately after ICSI. After a 3-step washing proce-
dure in vitro culture was performed as in the control cycles, preferably up to 
blastocyst stage.
Main results and the role of chance: Fertilization rate did not differ (72.8% vs. 
70.4%), however, further cleavage on day 2 was significantly higher (P = 0.009) 
in the ionophore group (97.3%) as compared to the control cycles (92.1%) In 
addition, significantly more (P < 0.0001) blastocysts formed on day 5 in the 

Study design, size, duration: This was a randomized study based on a mouse 
model for hyperhomocysteinemia. Thirty-eight BALB/c strain mice were used 
and HHcy was induced by dissolving homocysteine in drinking water at a con-
centration of 53 mg/dL for 5 weeks prior to super-ovulation.
Participants/materials, setting, methods: Either control (n = 18) or a diet high 
in homocysteine (n = 20) were fed for 5 weeks. Zygotes were recovered and 
cultured to D3; six-eight cell embryos were cultured continuously to blastocyst. 
∆ψm and relative mRNA abundance of 11 candidate genes were determined in 
D3 and blastocysts by RT-PCR.
Main results and the role of chance: Mice maternal HHcy significantly re-
duced embryo mitochondrion ∆ψm, elevated ER stress (Atf4 and Hsp70), 
apoptosis (p53 and caspase3) along with other stress genes (MnSOD and 
GADD45) in eight-cell embryos. Expressions of development (E-Cadherin, 
ZO-I and IGF-II) related genes decreased, although not significant enough as 
compared to the fertilization related genes (ZP2, ZP3) in blastocysts developed 
from induced hyperhomocysteinemic females. Simultaneously, a lower cell 
number and higher apoptosis rate was also observed in the hyperhomocyste-
inemic group. To limit the role of chance, the experiments were conducted in a 
defined laboratory setting with the proper controls, and the animals were ran-
domly assigned to each experimental group. Moreover, a P-value of <0.05 was 
chosen to determine whether the differences observed between the groups were 
statistically significant.
Limitations, reason for caution: The results obtained may not fully extrapo-
late to humans. Also, as we did not perform embryo transfer on the pseudopreg-
nant mice, the effect on hormone secretion cannot be correctly adjudged; hence, 
effect of mice maternal HHcy on gene expression level is only demonstrated.
Wider implications of the findings: Mice maternal HHcy reduced organelles 
function of embryonic cell, changed embryo genes expression and lowered em-
bryo in vitro development rate. Homocysteine causes ER stress by inducing 
the expression of GADD45, HSP70, ATF-4, and MnSOD. Furthermore, growth 
arrest, development and fertilization impairment will provide additional im-
portant information on the mechanism by which homocysteine promotes poor 
embryo quality simultaneously increasing the understanding of the genetic 
pathways involved in the pathogenesis of HHcy.
Study funding/competing interest(s): Funding by hospital/clinic(s), This 
study was supported by Institute of Reproductive Medicine. There were no 
competing interests.
Trial registration number: Not applicable.

P-147 In-silico analysis of follicular fluid proteome for the identification 
of molecular biomarkers related to oocyte quality in IVF programs

P. Piomboni1, L. Bini2, A. Gagliardi2, C. Landi2, R. Focarelli3, V. De Leo4,  
A. Luddi4, M. Gori4, L. Bianchi4

1University of Siena, Department of Molecular and Developmental Medicine, 
Siena, Italy
2University of Siena, 2Functional Proteomics Laboratory, Department of  
Life Sciences, Siena, Italy
3University of Siena, 3Department of Life Sciences, Siena, Italy
4University of Siena, 1Department of Molecular and Developmental Medicine, 
Siena, Italy

Study question: Considering all the so far unambiguously detected proteins of 
human follicular fluid (HFF), we performed an in-silico functional processing 
to delineate protein patterns with reasonable potentialities for oocyte quality 
estimation in IVF programs.
Summary answer: Our study proved the occurrence in HFF of a highly dynam-
ic functional network which is space- and time-controlled by specific effectors. 
The net mainly converges on some very specific key factors, i.e. metalloprotein-
ases (MMP), MMP inhibitors, α-1-anti-trypsin, whose combined presence and 
functionality may be applied as biomarkers for oocyte quality.
What is known already: The HFF contains molecules that may affect follicle 
growth, oocyte maturation and competence acquiring. Nevertheless, HFF pro-
tein composition as well as its role in follicular growth and oocyte maturation 
still remain to be clarified since even if a number of proteomics attempts have 
been performed, no comprehensive study on the whole HFF protein composi-
tion has been carried out.
Study design, size, duration: An extensive review of the literature from Janu-
ary 2000 was performed and all the proteins registered in order to depict the 
functional microenvironment of the human follicle.
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the combination of t6 and t5–t4 has the highest predictive value when compar-
ing Group A versus Group D.
Limitations, reason for caution: Mosaicism is the main factor that could lead 
to misdiagnosis when biopsy and aneuploidy testing are performed at cleavage 
stage embryos. The origin of aneuploidy is complex and multifactorial, there-
fore, careful assessment of the time-dependant variables and models utilized 
should be validated prior to clinical use.
Wider implications of the findings: Time-lapse technology could potentially 
distinguish embryos with multiple chromosome aneuploidies and may allow a 
more targeted approach to aneuploidy testing, reducing the overall cost. The em-
bryo selection models could be powerful tools in the diagnosis of embryo viabil-
ity and may prove extremely important when culture/society prohibits embryo 
biopsy. However, these findings should be treated with caution in clinical practice.
Study funding/competing interest(s): Funding by hospital/clinic(s), Study 
funded by Embryogenesis, Athens, Greece.
Trial registration number: This is not a clinical trial.

P-150 Consensus guidelines on the terminology and definitions  
for human pre-implantation embryo time-lapse monitoring by an  
expert panel

J. Aguilar1, I.E. Agerholm2, A. Campbell3, S. Chamayou4, H.N. Ciray5,  
M. Esbert6, S. Sayed7

1IVI Vigo, IVF Laboratory, Vigo, Spain
2Fertility Clinic Hospitalsenheden Horsens, IVF Laboratory, Aarhus, Denmark
3Care Fertility, Embryology, Manchester, United Kingdom
4Centro Hera, IVF Laboratory, Sant’Agata Li Battiati, Italy
5University of Leeds, Reproduction and Early Development, Leeds,  
United Kingdom
6IVI Barcelona, IVF Laboratory, Barcelona, Spain
7Klinikk Hausken, IVF Laboratory, Haugesund, Norway

Study question: How can the approach to, and terminology for, dynamic moni-
toring of pre-implantation embryo development be uniformly defined in order 
to improve the utilization and impact of this novel technology?
Summary answer: The need for consensus, and best practice, in the rapidly 
developing field of IVF time-lapse imaging has been highlighted by the varied 
scope and approaches to collection and interpretation of data. Minimization 
of variation in time-lapse imaging practice will allow validation of published 
embryo selection algorithms and facilitation of progress.
What is known already: An increasing quantity of researches relating to time 
lapse imaging of in vitro embryo development have demonstrated the added 
clinical value of morphokinetic data for embryo selection. Several articles have 
identified similar embryo selection or de-selection variables but have termed 
them differently. An evidence based consensus document exists for static 
embryo grading and selection but, to date, no such evidence based reference 
document is available relating to time-lapse methodology or dynamic embryo 
grading and selection.
Study design, size, duration: A series of consensus meetings were held be-
tween September 2011 and June 2013 involving expert time-lapse users from 
seven different European centres. The group reached to a consensus on com-
monly identified time-lapse variables.
Participants/materials, setting, methods: Guidelines on uniform annotation 
of pre implantation morphokinetic parameters are presented. The ALPHA and 
ESHRE assessment consensus criteria (2011) were used as reference and time-
lapse monitoring (TLM) literature, as a resource.
Main results and the role of chance: Guidelines for the definitions and an-
notation of the following variables are presented; ‘When & How’ to annotate 
the first cleavage and subsequent cleavage events to the hatched blastocyst; 
cytoplasmic waves; second polar body extrusion; pronuclear appearance and 
fading; pronuclear scoring; duration and synchronization of cell cycles; com-
paction, blastulation and collapse; incidence of multinucleation; degree of 
fragmentation; direct and reverse cleavage events; cell evenness; presence of 
vacuolation, anomalies in the embryo development and cytoplasmic strings. 
Each generable calculation from these timings was explained.
Limitations, reason for caution: Variables here considered may not be exhaus-
tive. Identification of new variables may require revised consensus. Different ex-
perts may have proposed different definitions for some of the variables discussed. 
Technical processed involved in TLM imply a not absolute continuous monitoring, 
so aspects of embryo development may not all be visualized.

study group (54.0% vs. 13.2%). This was associated with an significant increase 
(P < 0.0001) in the rates of implantation (50.0% vs. 8.6%) and clinical preg-
nancy (51.2% vs. 6.8%), and live birth (48.8% vs. 6.8%). All babies born so far 
(17/20) were healthy.
Limitations, reason for caution: Due to the expected low frequency of pa-
tients showing developmental problems a multicenter approach was chosen in 
order to increase sample number. It should be noted that in one third of the 
cycles the stimulation protocol was changed, however, this switch did not im-
prove/influence developmental rate.
Wider implications of the findings: This is first evidence that developmental 
incompetence of embryos is an additional indication for ionophore treatment. 
Apart from IMSI (one published study) the present approach is exclusive in 
order to overcome cleavage arrest.
Study funding/competing interest(s): Funding by hospital/clinic(s), Kinder-
wunsch Zentrum Linz provided the ionophore for free.
Trial registration number: D-17-13 (Ethical Committee Upper Austria).

P-149 Morphokinetic assessment using time-lapse imaging allows 
more accurate identification of embryos with multiple rather than single 
aneuploidies up to the 8-cell stage

S. Davies1, E. Tsorva2, D. Christopikou2, P. Vogiatzi2, A. Karagianni1,  
A.H. Handyside3, M. Mastrominas4

1Embryogenesis Assisted Reproduction Unit, Embryology, Maroussi Athens, 
Greece
2Embryogenesis Assisted Reproduction Unit, Genetics, Maroussi Athens, 
Greece
3University of Leeds, Institute of Integrative and Comparative Biology,  
Genetics, Leeds, United Kingdom
4Embryogenesis Assisted Reproduction Unit, Gynecology, Athens, Greece

Study question: Does non-invasive, morphokinetic assessment allow aneuploid 
embryos to be classified according to their with chromosome copy number.
Summary answer: Multivariable analysis of time-lapse morphokinetic param-
eters in early stages of development can be used as a predictive factor for select-
ing aneuploid embryos. Predicting aneuploidy in embryos at cleavage stage is 
enhanced as the number of chromosomal abnormalities identified per embryo 
increases.
What is known already: Embryo selection based on standard morphological 
criteria at the time of transfer only poorly correlates with the aneuploid status 
of the embryos. Non-invasive, morphokinetic analysis using time lapse im-
aging of the embryo has demonstrated that delayed first and second cleavage 
divisions combined with prolonged transition between 2- to 4-cells signifi-
cantly correlates with chromosome aneuploidy. Also, recently the timing of 
cavitation of some aneuploid embryos has been shown to be significantly 
delayed.
Study design, size, duration: Blind retrospective analysis of time-lapse imag-
ing, to measure timing and synchronicity of the first cleavage divisions. These 
parameters were correlated with aneuploid status of the embryos. 94 couples 
had 102 IVF cycles for aneuploidy testing, between 2011 and 2013. All proce-
dures and protocols were carried out in Embryogenesis, Athens, Greece.
Participants/materials, setting, methods: 456 normally fertilized embryos 
were monitored using the Embryoviewer™. The frequency of direct cleavage 
events was introduced as a dynamic score. Embryos were categorized based on 
single cell 24 chromosome aneuploidy testing to a) (euploid) normal chromo-
some copy number, b) single aneuploidy, c) multiple aneuploidies (complex) 
or d) (chaotic).
Main results and the role of chance: Statistically significant differences were 
observed across all study groups for t2, t3, t5 and t6. The time intervals be-
tween t5–t2; t5–t3; t5–t4; t3–t2 (p < 0.001) and synchrony from 2–4 cells (t4-t3, 
p = 0.03) were also significantly different across the groups. The occurrence  
of dynamic score was 10%, 16%, 21% & 62% for Groups A, B, C & D,  
respectively.

Multivariable logistic regression analysis identified the time interval t4-t3 
(Odds Ratio = 0.82; 95% Confidence Interval, 0.72–0.94) as the most relevant 
variable in selecting normal embryos. This value in combination with direct 
cleavage frequency (OR = 0.33; 95%CI, 0.18–0.61) provides the best model for 
selecting normal embryos.

Time interval t3–t2 along with direct cleavage frequency, has the highest 
predictive value when comparing Group A versus Group C. Correspondingly, 
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P-152 The effect of group embryo culture strategy based on pronuclear 
pattern on blastocyst development: a two-centre analysis

A. Paffoni1, E. Rabellotti2, A. Mangiarini1, L. Corti2, C. Guarneri1,  
L. De Santis2, M. Castiglioni1, E. Papaleo2, P. Viganò2, L. Restelli1

1Fondazione Ospedale Maggiore Policlinico, Infertility Unit, Milano, Italy
2San Raffaele Scientific Institute, Obstetrics and Gynecology, Milano, Italy

Study question: to compare two different strategies of group culture from the 
zygote to the blastocyst stage. Does separate culture of grouped zygotes with 
symmetrical pronuclear pattern from grouped zygotes with non-symmetrical 
pronuclear pattern improve blastulation rate compared to random allocation of 
zygotes to group culture?
Summary answer: the two strategies of group culture gave similar results in 
terms of blastulation rate and top quality blastocyst rate. Regarding clinical 
pregnancy rates, the “random” group strategy showed statistically significant 
higher results compared to grouping according to the pronuclear pattern, after 
logistic regression analysis.
What is known already: in several animal models, increased embryo density 
has been suggested to improve development, potentially through secretion of 
autocrine/paracrine factors. In humans, group culture has been shown to be 
superior in terms of compaction and blastulation rates and blastocyst quality 
as compared to individual culture, albeit not consistently. Whether human em-
bryos may take advantage from group culture is still controversial.
Study design, size, duration: Retrospective time-course study. IVF-ICSI  
patients with at least 6 fertilized oocytes recruited in two Centres. Culture strat-
egies and time period: “Random” group strategy: September 2012–November 
2012, zygotes were randomly grouped. “Definite” group strategy: December 
2012–March 2013, zygotes were grouped based on the pronuclear pattern.
Participants/materials, setting, methods: “random” strategy: zygotes were 
randomly grouped under a binocular microscope not allowing for identification 
of pronuclear pattern. “Definite” strategy: zygotes were grouped based on the 
pronuclear pattern, namely Type-1 (symmetrical) separately from Type-2 (other 
arrangements) (ref. Istanbul Consensus). Zygotes were group cultured up to 
4/20-ml-drop till blastocyst stage.
Main results and the role of chance: In 80 patients belonging to “random” 
group and 89 patients belonging to “definite” group, a mean number of 
11.9 ± 3.9 and 12.7 ± 3.8 oocytes were obtained, respectively. Baseline clinical 
characteristics and cycle parameters for the two groups were not significantly 
different. A total of 594 and 649 zygotes were grouped in the “random” and in 
the “definite” arm, respectively. The blastulation rate was similar: 42% and 41% 
day (5 + 6) blastocysts, 32% and 31% top quality blastocysts were obtained in 
the two groups, respectively (p > 0.05). Cumulative pregnancy rate showed a 
marked tendency in favour of the “random” strategy compared to “definite” 
strategy, being 58% and 44%, respectively (p = 0.08). After adjusting for base-
line and cycle variables with a stepwise forward regression analysis, this differ-
ence reached statistically significant difference (p < 0.03).
Limitations, reason for caution: Blastulation rate was the primary outcome 
in good prognosis patients. Secondary outcomes such as pregnancy rate should 
therefore be interpreted with caution. The study was retrospective but the set-
ting, staff and procedures that characterized the entire study period did not 
change over time.
Wider implications of the findings: A similar blastulation rate was observed 
using the two strategies of group culture. However, the developmental potential 
of blastocysts was shown to be better in the “random” group. In fact, a stepwise 
forward logistic regression analysis confirmed results in terms of blastulation 
rates and highlighted a significant increase in pregnancy rates in favour of “ran-
dom” group when adjusting for baseline and cycle variables.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fondazi-
one Ca’ Granda Policlinico Milan.
Trial registration number: Not applicable.

P-153 Clinical benefit of zona free embryo transfer examined with 
blastocyst grade

H. Kikuchi1, Y. Iwasa1, A. Suzuki1, K. Yamada1, H. Kanno1, H. Murakawa1,  
H. Yoshida1

1Yoshida Ladies Clinic, Center for Reproductive Medicine, Sendai, Japan

Study question: Blastocyst transfer is generally able to obtain high pregnancy 
rate by selecting good embryos, however, some cases are failed to pregnancy 

Wider implications of the findings: This is the first consensus of TLM pro-
posed by experienced clinical scientists. A systematic evaluation of current 
evidence and theory was undertaken to reach consensus on a uniform method-
ology and terminology for the use and study of TLM and its clinical application 
in IVF. Adoption of uniform approaches to the terminology and definitions of 
morphokinetics time lapse variables, would allow improved interpretation and 
sharing of data which could impact positively on patient treatment outcome.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI, Care 
Fertility, Centro Hera, Klinikk Hausen, Fertility Clinic.
Trial registration number: Not applicable.

P-151 Aneuploidy and implantation potential of euploid blastocysts cannot 
be predicted by non-invasive morphokinetic analysis during in vitro culture

L. Rienzi1, M. Stoppa1, A. Capalbo1, R. Maggiulli1, S. Romano1, A. Albricci1, 
C. Scarica1, D. Cimadomo1, E. Ievoli1, L. Dovere1, F. Sanges1, F.M. Ubaldi1

1Genera c/o Clinica Valle Giulia, Centro Genera. – Reproductive Medicine, 
Roma, Italy

Study question: Is morphokinetic assessment related to aneuploidy and/or im-
plantation potential of euploid blastocysts?
Summary answer: Morphokinetic parameters commonly assessed by time-
lapse investigation up to blastocyst stage are not related to aneuploidy. More-
over, euploid implanted and not implanted embryos have similar timings of cell 
division and blastocyst formation.
What is known already: Recent studies have suggested a correlation between 
aneuploidy and/or implantation and morphokinetic parameters. However, there 
is not a general consensus on which parameter is the predictive one. Timing of 
singamy, to reach 5-cell-stage, and cell-cycle synchrony and duration have been 
suggested from some groups, timing to reach 8-cell stage from other, finally 
only correlations at blastocyst stage have been reported. Moreover, these stud-
ies were often underpowered and the results not adjusted for female age.
Study design, size, duration: A longitudinal cohort study was performed from 
September 2012 and December 2013. A total of 455 blastocysts, derived from 136 
patients, cultured in timelapse incubator and subjected to trophectoderm biopsy 
and comprehensive chromosomes screening for aneuploidies, have been included.
Participants/materials, setting, methods: ICSI/PGS cycles due to advanced 
maternal age were analysed. 13 morphokinetic features were registered. Trans-
fers were performed with single-vitrified-warmed-euploid blastocysts, and 
implantation (>12 weeks of gestation) was recorded. Logistic mixed effects 
models analysis adjusted for female age, with a subject-specific intercept was 
performed.
Main results and the role of chance: 186/455 (40.9%) blastocysts resulted eu-
ploid. Logistic regression analysis found no statistical correlation between the 
13 morphokinetic characteristics analysed (syngamy, completion of cleavage to 
2, 3, 4, 5 and 8-cells, length of first and second cell cycle and synchrony in the 2 
divisions; initiation of compaction, initiation of blastulation, completion of blas-
tulation) and aneuploidy (24.5 ± 3.3, 27.1 ± 3.3, 37.9 ± 4.9, 39.8 ± 4.9, 51.7 ± 7.3, 
61.7 ± 10.7, 2.6 ± 0.9, 10.8 ± 3.3, 1.9 ± 3.0, 10.1 ± 8.8, 91.7, 104.8 ± 9.5, 
119.7 ± 11.6 and 24.6 ± 3.3, 27.2 ± 3.3, 38.2 ± 4.7, 40.1 ± 5.1, 52.1 ± 8.3, 
61.9 ± 11.6, 2.5 ± 0.9, 11.1 ± 2.9, 1.9 ± 3.1, 9.7 ± 8.2, 92.0 ± 9.5, 104.0 ± 9.7, 
120.7 ± 11.9 for euploid and aneuploid blastocysts, respectively). As expected 
advancing female age was significantly predictive of aneuploidy (P < 0.001). Out 
of 74 transferred blastocysts 37 implanted (50%). Implanted and not implanted 
blastocysts also had similar timings of development.
Limitations, reason for caution: The study was restricted to a selected group 
of patients with increased risk of aneuploidy due to advanced maternal. A larger 
study would be required to prove if the findings are applicable for the whole 
cohort or other selected groups of patients. Furthermore, this study design did 
not allowed to distinguish between meiotic and mitotic derived aneuploidies. 
Future studies can be performed to specifically investigate the role of pre-com-
paction morphokinetic parameters in predicting mosaic aneuploidies.
Wider implications of the findings: In contrast to several recent publications, 
our results suggest that morphokinetic analysis cannot be considered as a predic-
tive indicator of aneuploidy and/or implantation potential of euploid blastocysts. 
The lack of correlation found in this selected group of patients, prone to aneu-
ploidy, indicates at this day no clinical value of morphokinetic investigation to 
improve embryo selection in PGS cycles.
Study funding/competing interest(s): Funding by hospital/clinic(s), none.
Trial registration number: None.
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Group 1 – 61/102 (59.8%), Group 2 – 2138 (55.3%) & Group 3, with a signifi-
cantly lower pregnancy rate of– 2/42 (5%) (p < 0.0001). The implantation rates 
for Group 3 embryos also significantly lower than in the other groups: Group 1 – 
109/275 (39.6%), Group 2 – 33/100 (33%), & Group 3 2/119 (1.7%) p < 0.0001.
Limitations, reason for caution: The number of cases is relatively low be-
cause it is rare for patients to have only multinucleated embryos or only direct 
cleave embryos for transfer. If only one type is available for ET, there may be 
an underlying aetiology creating these types of embryos which we have not 
examined here.
Wider implications of the findings: In all models of embryo viability we need 
to heavily weight the incidence of direct cleavage as a negative impact factor, 
even when the abnormal cleave occurs in the second or third cell cycle which 
becomes more difficult to detect and has virtually no impact on embryo mor-
phology and grading. The presence of micronucleation for early implantation 
does not have significant impact.
Study funding/competing interest(s): Funding by hospital/clinic(s), Embryo-
genesis Assisted Conception Unit Athens – Greece.
Trial registration number: None.

P-155 A novel aspect of cytoplasmic vacuole formation in human 
zygotes and its clinical impacts on embryonic development revealed by 
high-resolution time-lapse cinematography

K. Iwata1, K. Yumoto1, M. Sugishima1, C. Mizoguchi1, Y. Kai1, S. Furuyama1, 
Y. Matoba1, J. Yamauchi1, A. Tanaka1, Y. Iba1, Y. Mio1

1Mio Fertility Clinic, Reproductive Centre, Yonago, Japan

Study question: We recently found a novel aspect of cytoplasmic vacuole (CV) 
formation by using high-resolution time-lapse cinematography (hR-TLC). 
Based on this finding, we further investigated the dynamic morphology of CVs 
and their clinical impacts on embryonic development in human conventional 
IVF (c-IVF) and intracellular sperm injection (ICSI) programs.
Summary answer: We confirmed by hR-TLC that the CV first appears in the 
zygote periphery simultaneously with formation of the male and female pro-
nucleus (mPN, fPN), and then migrates toward the center of the zygote sur-
rounding the mPN and fPN. The appearance of CVs in zygotes was closely 
associated with multinucleation.
What is known already: Oocyte dysmorphisms, including vacuoles, smooth 
endoplasmic reticulum clusters, and cytoplasmic granularity, are strongly as-
sociated with a decreased fertilization rate and/or poor embryonic development. 
It is also widely accepted that formation of the CV during embryonic develop-
ment is closely related to poor outcome with assisted reproductive technologies 
(ART). However, the dynamic morphology of CV formation and evolution dur-
ing embryonic development was still unknown.
Study design, size, duration: Since 2003, we collected 199 oocytes donated 
from 186 patients (c-IVF: 95 and ICSI: 104) and 144 fertilized normally (c-
IVF: 55, ICSI: 89) for hR-TLC observation. Of the 144 normally fertilized 
oocytes, 13 (c-IVF: 2, ICSI: 11) showed CV formation, and these were prospec-
tively analyzed for 2 days by hR-TLC.
Participants/materials, setting, methods: The hR-TLC was commenced 
at 1.5 h after insemination in c-IVF oocytes, and immediately after the ICSI 
procedure. Digital images were acquired for 2 days with an exposure time of 
1/20 s. After hR-TLC observation, good-quality embryos developed to the 4- to 
8-cell stage were cryopreserved for future clinical use.
Main results and the role of chance: There was no significant difference in the 
frequency of CV appearance between c-IVF and ICSI oocytes (3.6% vs. 12.4%, 
respectively). The CV appeared in the peripheral cytoplasm after extrusion of the 
second polar body (PB) and moved synchronously, simultaneously with the mPN 
and fPN migrating toward the central cytoplasm. The CV size gradually enlarged 
in the cytoplasm and was retained within the blastomere after the first cleavage. Al-
though there was no difference in the developmental velocity between the embry-
os with and without CV, the rate of multinucleated blastomeres was significantly 
higher in embryos with CV than in those without CV (61.5% vs. 22.1%; P < 0.05).
Limitations, reason for caution: In this study, we excluded oocytes with vacu-
oles, because we could not evaluate morphology before insemination in c-IVF 
oocytes. Therefore, we focused on the CV appearance only during the zygotic 
stage. We could not determine future clinical outcomes for zygotes with and 
without CV due to the limited sample size.
Wider implications of the findings: This hR-TLC study demonstrated CVs 
forming in the periphery of the zygote cytoplasm in accordance with the timing 

despite several times of transfer. To lead to pregnancy with less frequency of 
transfers, we examined the utility of zona free embryo transfer (ZFET).
Summary answer: Regardless of the frequency of transfers, ZFET could main-
tain high pregnancy rate and had no influence on abortion rate, and also it was very 
higher effective in Inner Cell Mass (ICM) grade than Trophectoderm (TE) grade.
What is known already: By improvement of culture and cryopreservation 
technique, blastocyst transfer is known as the method which results high preg-
nancy rate and low multiplets rate with fewer blastocyst.
Study design, size, duration: We classified 264 cases (216 patients) in zona 
free method and 478 cases (397 patients) in normal PZD (Partial Zona Dissec-
tion) method, which underwent single blastocyst transfer from September 2011 
through October 2013 in our clinic.
Participants/materials, setting, methods: We compared the clinical pregnan-
cy and abortion rate in zona free method and normal PZD method with Gard-
ner’s classification which were ICM and TE cell numbers. We also compared in 
frequency of transfers.
Main results and the role of chance: The patient mean age was 36.5 ± 4.3 years 
old in zona free method, 35.7 ± 3.8 years old in normal PZD method, so there 
was a significant difference (P < 0.05). Whereas there was no difference in 
pregnancy or abortion rate between ICM and TE grade, the pregnancy rate in 
ZFET tended to increase at any grade when we classified by frequency of trans-
fers. Especially, the pregnancy rate in ICM grade A (P < 0.05) and TE grade 
B (P < 0.05) is significantly high pregnancy rate in ZFET. In the case with 
multiple failures of conception, only zona free method could lead ICM poor 
embryo to pregnancy.
Limitations, reason for caution: None.
Wider implications of the findings: ZFET is very effective method not just 
for the case with multiple failures but to improve pregnancy rate with less fre-
quency of transfers. As classified by blastocyst grades, the method is more ef-
fective in ICM grade than TE grade. It is also useful for lower quality embryo.
Study funding/competing interest(s): Funding by hospital/clinic(s), No com-
peting interest is declared.
Trial registration number: None.

P-154 Assessing the impact of factors derived from morphokinetic 
analysis in decreasing implantation potential of morphologically good 
embryos

C. Karamalegos1, S. Davies1, M. Argyrou1, P. Sissi1, A. Karagianni1,  
K.A. Economou1, C. Mentorou1, M. Mastrominas1

1c/o Embryogenesis, Ziridi Marousi Assisted Conception Unit, Maroussi 
Athens, Greece

Study question: The aim of the study is to evaluate the extent of reduction of 
the implantation potential of embryos characterised as groups A–D with the 
hierarchical model of classification (Meseguer et al., 2011) when they also have 
associated multinucleation or direct cleavage from 1–3 cells
Summary answer: Morphologically good embryos with a direct cleavage at 
any stage during early development up to the 8 cell stage have a significantly 
reduced potential for implantation when compared with embryos classified 
similarly A-D on hierarchical models. The impact of micronucleation on im-
plantation potential was not significant.
What is known already: The hierarchical model of classification has a grada-
tion of embryo viability which is greatest at grade A and lowest at grade D. The 
presence of micronucleation in cells at early cleavage stages has often been a 
characteristic associated with a reduced viability. Similarly, the advent of time 
lapse has defined direct cleavage events as associated with low viability and 
increased aneuploidy.
Study design, size, duration: A retrospective study with a total of 182 patients, 
<40 years of age undergoing IVF between Jun 2011–Dec 2013 and embryos 
evaluated by non-invasive time-lapse imaging system. Patients were allocated 
into 3 different groups and the outcome of clinical pregnancy was the comple-
tion point of study.
Participants/materials, setting, methods: All groups were matched for ages, 
number of embryos transferred (2–3) and morphological grade of embryos day 
3 (grade 1–2). All embryos were categorised as A–D on hierarchical model, 
then subdivided into; Group 1 (A–D), Group 2 (A–D with micronucleation), & 
Group 3 (A–D with direct 1–3 cleave at any stage).
Main results and the role of chance: The number of embryo transfers for Group1, 
2 & 3 embryos were 102, 38 & 42 respectively. The clinical pregnancy rate were: 
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P-157 Vitrification using hydroxypropyl cellulose (HPC) as a novel 
cryoprotectant demonstrates significant improvement of survival rate of 
zona pellucid (ZP) free human blastocysts

C. Mori1, A. Yabuuchi1, K. Ezoe1, Y. Takayama1, T. Okimura1, K. Uchiyama1, 
T. Okuno1, T. Kobayashi1, K. Kato1

1Kato Ladies Clinic, Advanced Medical Research Institute of Fertility,  
Tokyo, Japan

Study question: Can HPC-supplemented vitrification media improve survival 
rate of human ZP free blastocysts after vitrification and warming?
Summary answer: HPC-supplemented vitrification media showed significant 
improvement of survival rate of ZP-free blastocysts in human.
What is known already: HPC is plant-derived non-ionic water soluble cel-
lulose which is already listed as pharmacopeia and is widely used in drug 
manufacturing.

Our previous studies indicated that the use of HPC as a substitute for serum 
substitute solution (SSS) in Cryotop® vitrification media improved the survival 
rate of mouse blastocysts that normally show poor cryoresistance such as ZP-
free blastocysts and blastocysts from inbred strain. Yet, the effectiveness of HPC 
in human blastocysts is still unknown.
Study design, size, duration: Cryopreserved human blastocysts (n = 97) do-
nated from patients in our center were warmed and used for the present study. 
Some of blastocysts (n = 33) were treated in acid Tyrode’s solution to dissolve 
ZP to serve as ZP-free blastocysts. They were vitrified and warmed in either 
HPC or SSS-supplemented vitrification/warming media using Cryotop® de-
vices. The survival rates of blastocysts and cell viability were assessed and 
compared among experimental groups.
Participants/materials, setting, methods: HPC solution was made by dissolv-
ing 60 mg/ml of HPC in Milli-Q water. Human blastocysts with or without 
ZP were re-vitrified and warmed using either 5% (v/v) HPC or 1% (v/v) SSS-
supplemented media. The survival rate of blastocysts were assessed based on 
the re-expansion of the blastocoele 2 h after warming. Cell viability of survived 
blastocysts was examined by Hoechst and PI staining.
Main results and the role of chance: For ZP intact blastocysts, the sur-
vival rate of after re-vitrification/warming was 100% in both HPC and SSS 
groups (32/32, 33/33, respectively). The cell viability in HPC and SSS were 
93.2 ± 0.02% and 89.2 ± 0.03% respectively and no significant differences 
were observed between 5% HPC and 1% SSS for non-re-vitrified blastocysts 
(89.6 ± 0.03%). For ZP-free blastocysts, the survival rate was significantly 
higher in HPC compared with SSS (90.0%, 9/10 and 20.0%, 2/10, respectively, 
P < 0.05). The cell viability was significantly higher in HPC (85.9 ± 3.0%) than 
SSS (49.5 ± 7.6%, P < 0.05). The HPC group showed comparable cell viability 
for non-re-vitrified blastocysts (76.1 ± 8.7%).
Limitations, reason for caution: Although human donated blastocysts were 
used to confirm the effectiveness of HPC-supplemented vitrification/warming 
media, randomized clinical trials are necessary to evaluate the long term effects 
of HPC before it can be used in medical practice.
Wider implications of the findings: The present study revealed that HPC is an 
acceptable substitute for SSS in vitrification media because it improved the sur-
vival rate of human blastocysts, especially ZP-free blastocysts. Also our results 
speculate that HPC would advantageous for human hatched blastocysts which 
frequently exhibit poor survival rate after vitrification/warming. Our findings 
suggest the possibility of adopting HPC as a novel cryoprotectant in ART.
Study funding/competing interest(s): Funding by hospital/clinic(s), Kato  
Ladies Clinic.
Trial registration number: N/A.

P-158 Abnormal spindles in human blastocyst increase with  
maternal age

S. Hashimoto1, A. Amo1, M. Inoue1, K. Yamagata2, T. Inoue1, K. Ito1,  
Y. Nakaoka1, Y. Morimoto1

1IVF Namba Clinic, Osaka, Japan
2Osaka University, Research Institute for Microsurgical Diseases, Osaka, 
Japan

Study question: Does the incidence of morphologically abnormal spindle in 
human blastocysts increase with maternal age?
Summary answer: The incidence of morphologically abnormal spindle increased 
and the implantation competence decreased with an increase of maternal age.  

of PN appearance after c-IVF and ICSI, and then migrating toward the center 
of the cytoplasm surrounding mPN and fPN. The rate of blastomere multinu-
cleation was significantly higher in zygotes with a CV than in those without 
(P < 0.05), suggesting that CV appearance at the zygote stage could predict 
aberrant embryonic development.
Study funding/competing interest(s): Funding by hospital/clinic(s), None.
Trial registration number: None.

P-156 Analysis of cleavage patterns and centrosome formation 
during the first mitotic division in abnormal human zygotes using an 
immunofluorescence staining and live-imaging system

Y. Kai1, K. Iwata1, K. Yumoto1, M. Sugishima1, C. Mizoguchi1, S. Furuyama1, 
Y. Matoba1, J. Yamauchi1, A. Tanaka1, Y. Iba1, Y. Mio1

1Mio Fertility Clinic, Fertility Research Centre, Yonago, Japan

Study question: We used immunofluorescence staining and a live-imaging 
system to investigate cleavage patterns and centrosome formation in abnormal 
human zygotes with monopronucleus (1PN) and tripronucleus (3PN) obtained 
from conventional in vitro fertilization (c-IVF).
Summary answer: We found that half of the zygotes with 1PN were generated 
by parthenogenic activation and the other half failed to form the male pronu-
cleus after fertilization. Most of the zygotes with 3PN demonstrated dispermic 
fertilization followed by tripolar cleavage.
What is known already: In humans, maternal centrosomes are reduced and 
inactivated during oogenesis and the centrosomes are contributed by the sperm 
during fertilization. The known mechanisms involved in formation of 1PN zy-
gotes in c-IVF are as follows; 1) asynchrony of the pronuclear appearance, 2) 
male and female genome fusion, and 3) parthenogenesis. 3PN zygotes from 
c-IVF arise from either dispermy or digyny caused by retention of the second 
polar body.
Study design, size, duration: Frozen/thawed zygotes with 1PN (n = 10), 3PN 
(n = 13) and 2PN (n = 3; control) donated from infertile copules were used in 
this study. Three 1PN, five 3PN and three 2PN zygotes were used for immu-
nofluorescent staining, and the remaining 1PN and 3PN zygotes were used to 
visualize nuclear segregation by live-imaging.
Participants/materials, setting, methods: Centrosomes were identified using 
a rabbit polyclonal anti-pericentrin antibody (1:500 dilution, abcam). Alexa 
Fluor 568 goat anti-rabbit IgG antibody was purchased from Life Technologies. 
We synthesized H2B-mCherry mRNA for live-imaging from pGEM-H2B-
mCherry from Dr. Takashi Hiiragi (European Molecular Biology Laboratory). 
Images were obtained using FV1000 (Olympus) and CV1000 (Yokogawa).
Main results and the role of chance: We confirmed the presence of two cen-
trosomes in all 2PN control zygotes. One of three 1PN zygotes retained the 
centrosome in the cytoplasm and the others had no centrosomes, suggesting 
parthenogenesis. Live-imaging followed by immunostaining of centrosomes 
showed that three of seven 1PN zygotes had no centrosome suggesting parthe-
nogenesis, and two of the 1PN zygotes with centrosomes had not cleaved. The 
remaining two 1PN zygotes had one or two centrosomes in each blastomere after 
the first cleavage.

Three of five zygotes with 3PN had four centrosomes, suggesting dispermic 
fertilization. The remaining two zygotes showed five centrosomes, suggesting 
dispermy with duplication of one centrosome. Of eight zygotes with 3PN, five 
demonstrated tripolar cleavage and the remaining three were poorly cleaved.
Limitations, reason for caution: We were unable to obtain fluorescent signals 
from zygotic stage to first cleavage stage embryos using H2B-mCherry mRNA 
due to temporal differences between mRNA injection and translation. Though 
this is a preliminary study, it is important in clarifying the physiology of fertil-
ization and early stages of embryonic development.
Wider implications of the findings: This study demonstrated that half of the 
zygotes with 1PN had paternally derived centrosomes and half showed parthe-
nogenetic development. However, our identification of 1PN zygotes with both 
male and female genomes in one nuclear envelope, suggested the involvement 
of several aberrant mechanisms. In addition, as most 3PN zygotes showed di-
spermic fertilization and demonstrated tripolar cleavage, investigation of the 
function of centrosomes in zygotes with 3PN due to dispermic fertilization is 
also important.
Study funding/competing interest(s): Funding by hospital/clinic(s), Mio Fer-
tility Clinic.
Trial registration number: None.
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the contrary, PR, IR and THR were significantly higher in the ≤10 mm group 
(54.32% vs 36.00%, P = .045; 43.40% vs 23.08%, P = .000;and 49.38% vs 
29.33%, p = .011; respectively). Similar trend was observed in FET cycles, but 
only IR of cleavage-stage embryos (N = 1604) was found of significant differ-
ence (≤10 mm vs >10 mm, 18.91% vs 21.94%, P = .024).
Limitations, reason for caution: Due to the retrospective nature of the study, 
the parallel groups were not controlled for all factors. As the length of endome-
trial plate was not provided, the precise relative position was unknown and the 
results should be interpreted with care.
Wider implications of the findings: The implantation mechanism may be as-
sociated with the spatiotemporal embryo-stage specific interaction between the 
embryos and the endometria during the window of implantation.
Study funding/competing interest(s): Funding by University(ies), Sun  
Yat-Sen Memorial Hospital.
Trial registration number: None.

P-160 Pregnancy and childbirth resulting from transfer of  
frozen-thawed blastocysts generated by culture of zona-free ICSI embryos

T. Tanaka1, S. Watanabe1, W. Mita1, M. Miura1, Y. Kobayashi1, K.  
Miyata1, R. Matsunaga1, N. Yamanaka1, M. Kamihata1, S. Nishiyama1,  
H. Miyamura1, Y. Katsumata1, A. Kuwahata1, M. Ochi1, T. Horiuchi2

1Ochi Yume Clinic Nagoya, ART Laboratory, Nagoya, Japan
2Prefectural University of Hiroshima, Department of Life Sciences,  
Shobara, Japan

Study question: Zona-free oocytes are occasionally encountered during col-
lection of human oocytes for ART. Here, we investigated whether zona-free 
oocytes could be fertilized by ICSI and if the resulting embryos could develop 
to the blastocyst stage. We also investigated whether transfer of such blastocysts 
resulted in successful pregnancies and childbirth.
Summary answer: Fifty-six zona-free oocytes were collected and 37 (66.1%) 
were successfully fertilized by conventional or piezo-ICSI. Seven (18.9%) of 
these zygotes developed into good blastocysts. Four frozen-thawed blastocysts 
were used for transfers and three (75.0%) produced pregnancies; two healthy 
babies were delivered.
What is known already: It has been reported that zona-free oocytes can be 
fertilized by ICSI and that pregnancies and healthy babies can be produced after 
embryo transfer. However, it is not easy to obtain undamaged embryos, and the 
pregnancy rate is lower than that for zona-intact oocytes.
Study design, size, duration: During the collection of human oocytes from 
2009 to 2013, 56 zona-free oocytes were identified and used for this study.
Participants/materials, setting, methods: Zona-free oocytes were fertilized 
by conventional or piezo-ICSI. The embryos were cultured for 5 days until the 
blastocyst stage; blastocysts ≥160 μm in diameter were frozen using a vitrifica-
tion method. Frozen-thawed blastocysts were transferred into patients undergo-
ing hormone replacement cycles.
Main results and the role of chance: Thirty-seven (66.1%) of the 56 zona-free 
oocytes were successfully fertilized by ICSI. Seven (18.9%) of these embryos 
developed into good quality blastocysts; four frozen-thawed blastocysts were 
used for transfers and three (75.0%) resulted in a pregnancy. Two healthy ba-
bies were delivered from these women. Over the same period, the rate of suc-
cessfully fertilized embryos after ICSI using zona-intact oocytes was 77.9% 
(8996/11545), and the rate of development of good blastocysts was 33.0% 
(2542/7694). Thus, the fertilization rate for zona-free oocytes after ICSI was 
significantly lower than that for zona-intact oocytes. However, there was no 
significant difference in the rates of formation of good blastocysts between the 
two groups.
Limitations, reason for caution: None.
Wider implications of the findings: Zona-free oocytes are not always used 
for fertilization because of the risk of physical damage to the oocytes by ICSI. 
Here, we found that about 70% of zona-free oocytes could be fertilized by ICSI 
and that good blastocysts could be obtained for successful transfers to produce 
live born children. Our study indicates that ICSI of zona-free oocytes may be 
a viable strategy for infertile women from whom a limited number of oocytes 
is available.
Study funding/competing interest(s): Funding by hospital/clinic(s), Ochi 
Yume Clinic Nagoya.
Trial registration number: None.

The appearance of abnormal spindle adversely affected the cell cycle. The in-
crease in morphologically abnormal spindles would be one of the critical causes 
of age-related infertility.
What is known already: An increase of chromosomal aneuploidy in oo-
cytes with maternal age is the dominant contributor of age-related infertility.  
However, the infertility could not be explained simply by the increased an-
euploidy.
Study design, size, duration: We performed a retrospective cohort study in-
cluding 727 single vitrified–warmed blastocyst transfers that developed to the 
blastocyst stage on day 5 after insemination between 2010 and 2012, and 2 
experimental studies using 154 day-5 blastocysts and 36 pronuclear embryos 
donated for research. The local IRB approved this study.
Participants/materials, setting, methods: We analyzed the relationship of 
the pregnancy rate of vitrified–warmed day 5 blastocysts with maternal age. 
In experimental studies, vitrified blastocysts were immunostained with anti-α-
tubulin antibody, anti-γ-tubulin antibody and DAPI. Pronuclear embryos were 
injected with cRNA encoding mRFP1 fused with histone H2B.
Main results and the role of chance: The clinical study revealed that the preg-
nancy rate of day 5 blastocysts on 9 weeks of gestation decreased with maternal 
age (R2 = 0.7982, P < 0.0001). We analyzed spindles of totally 392 specimens. 
The incidence of morphologically abnormal spindles increased with maternal 
age (R2 = 0.59, P = 0.0038). Dynamic changes of chromosomes of the cRNA-
injected embryos were monitored using a confocal microscope inside an in-
cubator. Seventeen embryos developed to blastocysts after imaging (47.2%). 
More than half embryos appeared to form abnormal spindles and multi-nuclei. 
The cell cycles of such blastomeres were found to delay or arrest. Comparative 
genomic hybridization (CGH) analysis showed that 12 blastocysts were euploid 
(70.6%) though morphologically abnormal spindles were observed during their 
development.
Limitations, reason for caution: Further studies are required to clarify the 
relationship between an increase in morphologically abnormal spindle and a 
decrease in embryonic implantation potential.
Wider implications of the findings: This study provides new insights into the 
implications of a decrease of fertility with maternal age.
Study funding/competing interest(s): Funding by national/international 
organization(s), The Japan Society for the Promotion of Science (JPS-RFTF 
23580397 to S.H.).
Trial registration number: None.

P-159 Air bubble position after embryo transfer affects pregnancy 
outcome differently in cleavage- and blastocyst-stage embryos

J. Jia1, H.Y. Lin1, P. Yuan1, Y. Li1, D.Z. Yang1, Q.X. Zhang1

1Sun Yat-Sen Memorial Hospital, Reproductive Medical Center, Guangzhou 
Guangdong, China

Study question: To evaluate whether embryo deposited site assessed by air 
bubble location after embryo transfer (ET) is associated with clinical outcome.
Summary answer: Favorable clinical outcome was associated with further ET 
distance from the fundus for cleavage-stage embryos, while closer for blasto-
cyst-stage embryos.
What is known already: Embryo transfer is the seemingly simplest but the 
most crucial step that guarantee a reliable clinical pregnancy rate while the 
best embryo depositing site remained to be discussed. The existing literature 
consisting of small sample size has yielded contradictory results
Study design, size, duration: Retrospective clinical study of 5082 cycles that 
enrolled between Jan 2011 and Jan 2013.
Participants/materials, setting, methods: 3504 patients that met follow-up 
endpoint (negative blood/urine test, early spontaneous abortion, ectopic/hetero-
topic pregnancy, late term abortion or live birth) enrolled in Reproductive Med-
ical Center of Sun Yat-Sen Memorial Hospital. Distance from the air bubble to 
the fundus was measured after embryo transfer under the guide of abdominal 
ultrasound.
Main results and the role of chance: In fresh ET cycles (N = 3214) of cleav-
age-stage embryos, the clinical pregnancy rate (CPR), implantation rate (IR) 
and taking-home-baby rate of (THR) the ≤10 mm distance group (N = 1619) 
were reduced compared to the >10 mm group (N = 1595) (46.16% vs 50.28%, 
P = .016; 30.30% vs 32.64%, P = .035;and 37.00% vs 43.82%, p = .004; re-
spectively) while ectopic/heterotopic pregnancy rate was significantly higher 
(4.30% vs 2.24%, P = .023). In fresh blastocyst transfer cycles (N = 156), on 
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What is known already: Progress in embryo culture and cryopreservation 
techniques permit to get multiple blastocyst at the oocyte pick up. Selecting the 
best embryo for transfer is essential to lead to pregnancy with less frequency 
of transfer. Recently, Gardner’s classification is widely used as morphological 
evaluation of blastocyst in generally.
Study design, size, duration: We examined 1216 cycles (808 cases) which 
underwent frozen-thawed blastocyst single transfer from January 2009 through 
October 2013 in our clinic.
Participants/materials, setting, methods: After we evaluated blastocyst 
with Gardner’s classification at cryopreservation, we retrospectively exam-
ined by comparing the process of development and the rate of pregnancy 
and abortion both in ICM and TE grade. In addition, to exclude the case 
with multiple failure, we targeted only the patient who have had ET 2 times 
or less.
Main results and the role of chance: The patients mean age ± SD was 
35.6 ± 3.9 years old. The pregnancy rate of Blasto 3 ICM at grade A and 
B were significantly high compared with that at grade C (P < 0.005). As 
for Blasto 4, the pregnancy rate at grade A was significantly higher than 
that either at grade B or C (P < 0.005).The pregnancy rate of Blasto 3 TE 
at grade A and B were significantly high compared with that at grade C 
(P < 0.05). As for Blasto 4 at grade A and B, the rate was significantly 
higher than that at grade C (P < 0.005). Meanwhile, there was no signifi-
cant difference in the abortion rate of either Blasto 3 or 4 between each 
grade both in ICM and TE. In the case of Blasto 4, the better grade is, the 
lower the abortion rate.
Limitations, reason for caution: None.
Wider implications of the findings: In Gardner’s classification, pregnancy 
and abortion rate of Blasto 3 were almost equal at grade A and B either in 
ICM or TE. As for Blasto 4, the pregnancy rate became high and the abor-
tion rate became low with alphabetical order. Therefore, we conclude that 
grade A and B of Blasto 3 are equal; on the other hand, the grade alphabeti-
cally affects the clinical outcome in the case the blastocyst develops into 
Blasto 4.
Study funding/competing interest(s): Funding by hospital/clinic(s), No com-
peting interest is declared.
Trial registration number: None.

P-163 Cleavage synchronicity thresholds derived from aneuploid 
embryos predict embryo implantation and live birth in an infertile cohort 
without PGS

C. Pirkevi1, M. Cetinkaya1, Y. Kumtepe Colakoglu1, Z. Atayurt1, H. Yelke1,  
S. Kahraman1

1Istanbul Memorial Hospital, ART and Reproductive Genetics Center,  
Istanbul, Turkey

Study question: Can the implantation potential of an embryo and the live birth 
be predicted from its ploidy status calculated using morphokinetic parameters 
obtained until day 3?
Summary answer: Two kinetic ratios based on selected cleavage cycles defin-
ing mitotic synchronicity were used to construct a ploidy model, which pro-
vided high predictivity of implantation and of live birth in an infertile cohort 
without PGS.
What is known already: Embryo implantation was predicted using the time 
of division to 5 cells, the time between division from 3 to 4 cells and the time 
between division from 2 to 3 cells (Meseguer et al., 2011). The aneuploidy 
status of embryos was related to the start of blastulation and the formation of 
a full blastocyst. The aneuploidy risk classification built proved beneficial in a 
correlation with live birth when applied to non-biopsied embryos (Campbell 
et al., 2013).
Study design, size, duration: This retrospective cohort study included 
3176 embryos having a (t8). A total of 359 embryos biopsied on day 5 and 
diagnosed using arrayCGH were used to derive the ploidy model, which 
was further retrospectively applied to 997 embryos with known implanta-
tion data (KID). Live birth was available for 669 KID embryos belonging 
to 387 patients.
Participants/materials, setting, methods: Incubation was performed in time-
lapse incubators (EmbryoScope™). Four categories were defined in the non-
PGS group using cut-off values obtained from biopsied embryos. The mean 
female age was 33.18 and 32.35 in the PGS and non-PGS group, respectively. 

P-161 Blastocyst culture using continuous culture medium and  
time-lapse monitoring

S. Watanabe1, M. Kamihata1, W. Mita1, M. Miura1, Y. Kobayashi1, K. Miyata1, 
T. Tanaka1, R. Matsunaga1, N. Yamanaka1, S. Nishiyama1, H. Miyamura1,  
Y. Katsumata1, A. Kuwahata1, M. Ochi1, T. Horiuchi2

1Ochi Yume Clinic Nagoya, ART Laboratory, Nagoya, Japan
2Prefectural University of Hiroshima, Department of Life Sciences,  
Shobara, Japan

Study question: Can the outcome of in vitro embryo culture be improved if 
embryos are incubated in conditions in which they are maintained in the same 
medium throughout the culture period, are not exposed to the external environ-
ment, and are monitored using a time-lapse system?
Summary answer: Compared to conventional culture methods in which the 
medium is regularly renewed, we found an acceleration of blastocyst develop-
ment and an improved rate of generating good quality blastocysts for cryo-
preservation; the rate of successful implantation was similar to that obtained in 
conventional culture.
What is known already: It was previously reported that embryos cultured in 
Continuous Single Culture medium (Irvine Scientific), which does not need to 
be renewed during culture unlike conventional media, showed an increase in the 
rate of developing to the blastocyst stage.
Study design, size, duration: Eggs were retrieved in 203 cycles from 190 
women in October to December 2013; the eggs were fertilized in vitro, cultured 
and 402 embryos were obtained. Control cultures (430 embryos) were per-
formed using QA: SAGE medium, with two changes of medium, from August 
to October 2013.
Participants/materials, setting, methods: Each embryo was cultured in 
28 μl Continuous Single Culture medium (Irvine Scientific), which obviates 
the need for medium renewal, to day 6 of embryonic development. Cultures 
were placed in an EmbryoScope incubator (Unisense FertiliTech), which 
has a time-lapse monitoring system, and not exposed further to the external 
environment.
Main results and the role of chance: Blastocysts with an inner diameter of 
160 μm or more and in which an identifiable inner cell mass (ICM) was pres-
ent, were deemed to be good quality blastocysts and were cryopreserved. The 
rate of good quality blastocysts selected for cryopreservation in the single me-
dium culture group (167/402; 41.5%) was significantly higher (P < 0.05) than 
in the control group (147/430; 34.2%). We also found that the development of 
the embryos was significantly accelerated as 91/402 (22.6%) blastocysts were 
cryopreserved on day 5 compared to 67/430 (15.6%) in the conventional culture 
(P < 0.05). The respective rates of implantation/pregnancy for the two groups 
of blastocysts were 61.1% (11/18) and 57.3% (47/82); the difference was not 
significant.
Limitations, reason for caution: None.
Wider implications of the findings: The experimental culture system used 
here produced a higher rate of good quality blastocysts for cryopreservation; 
moreover, good quality blastocysts developed more rapidly. Thus, an em-
bryo culture system that does not require renewal of the medium, and which 
avoids exposure of the embryos to the external environment, provides good 
conditions for embryo growth and greatly reduces external environmental 
stresses on the embryos. These factors appeared to improve the outcome of 
the culture.
Study funding/competing interest(s): Funding by hospital/clinic(s), Ochi 
Yume Clinic Nagoya.
Trial registration number: None.

P-162 The process of blastocyst development in frozen-thawed single 
transfer and effectiveness of the grade of ICM and TE

K. Yamada1, H. Kikuchi1, Y. Iwasa1, A. Suzuki1, H. Kanno1, H. Murakawa1,  
H. Yoshida1

1Yoshida Ladies Clinic, Center for Reproductive Medicine, Sendai, Japan

Study question: How do the process of blastocyst development and ICM and 
TE grade affect clinical outcome?
Summary answer: Both in ICM and TE grade, the clinical outcome of Blasto 
3 whether in grade A or B are equal. When we developed into Blasto 4, alpha-
betically the better grade, the higher pregnancy rate and the lower abortion rate 
both in ICM and TE grade.
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not represent the whole population. Besides, donor cycles were not excluded 
from the study.
Wider implications of the findings: Gender disproportion of aneuploid em-
bryos could be possibly caused by the same factors that force male embryos to 
develop faster than female embryos ignoring chromosomal pathologies, but still 
this question is opened for debate.
Study funding/competing interest(s): Funding by hospital/clinic(s), Clinic of 
Reproductive Medicine ‘Nadiya’.
Trial registration number: Not applicable, due to the retrospective design of 
the study.

P-165 Simple steps to identify viable embryos using time lapse 
monitoring. Can it replace classical “Pronuclear-scoring” under the 
auspice of the German Embryo Protection Law?

K.P. Zollner1, J. Krieg2, R. Dittrich2, U. Zollner3

1IVF-Centre Dr. Krieg, IVF-Laboratory, Amberg, Germany
2IVF-Centre Dr. Krieg, IVF-Centre, Amberg, Germany
3Universität, Frauenklinik, Würzburg, Germany

Study question: The aim of this attempt is the use of time lapse system Em-
bryoScope™ immediately after the ICSI insemination process to replace static 
pronuclear scoring under the auspice of the German Embryo Protection Law 
(GEPL). Does appearance and fading time of pronuclei work as a sufficient tool 
to avoid static observations?
Summary answer: The preliminary data show clearly the useful applica-
tion of a time lapse monitoring system. It allows watching the dynamic 
process of oocytes shortly after the insemination process and judging the 
possible embryo quality without any decrease of the pregnancy and implan-
tation rates.
What is known already: Recent studies have shown the usefulness of Em-
bryoScope™. But most countries do not face such strict GEPL like Germany 
does. Some attempts describe the innovation of models to identify viable em-
bryos. This is done by cultivating all of the oocytes. Static pronuclear scoring 
is a good and also proven tool to identify possible viable embryos to induce 
a pregnancy after embryo replacement. EmbryoScope™ allows minimizing 
time of physiological stress for oocytes outside the incubator.
Study design, size, duration: This is a prospective observational attempt at a 
private IVF-centre. 366 patients are included, undergoing the IVF or ICSI pro-
gram after pituitary down-regulation or with following GnRH-antagonist treat-
ment, irrespective of their indications of subfertility. It is a continuing study to 
gather more data for a substantial based data base.
Participants/materials, setting, methods: Ovarian stimulation of patients 
aged 22–46 years was performed with gonadotrophins. Time of appearance and 
fading of pronuclei, 2 pronuclei at 18 h post inseminationem, the development 
at 42 h and at 62 h as well of oocytes and embryos was calculated. Embryo 
replacement was performed 3 days after retrieval.
Main results and the role of chance: Overall pregnancy rate was 34.8% per 
transfer. After replacing 447 embryos, 88 embryos implanted, leading to a im-
plantation rate of 19.7%. The time of pronuclei appearance in non-pregnant 
was a mean of 9.7 h vs. 5.9 h in pregnant women (p ≤ 0.05); the time of fading 
of pronuclei in non-pregnant was a mean of 26.9 h vs. 24.7 in pregnant women. 
All embryos of women who got pregnant showed 4 cell stage embryos after 
42 h and 8 cell stage embryos after 62 h. All embryo replacements were done 
on day three after ovum pick up. There seems to be a relation between the 
appearance and the fading of pronuclei, and the development of 8 cell stage 
embryos on day 3 as well.
Limitations, reason for caution: The study at the moment lack a greater 
database for consistent calculation. Presenting only preliminary data, efforts 
are needed to strengthen the statistical power. The attempt shows unselected 
couples with variation of age and indications, which should be splitted in 
subgroups.
Wider implications of the findings: More detailed investigation of surplus 
parameters may enhance the power of information, especially in finding 
reproducible cut off parameters. But the preliminary results shown above 
allow the idea of implementing a calculation model. With this model it 
should be possible to identify most viable oocytes and embryos respectively. 
With the help of the EmbryoScope™ it seems to be possible to convince 
static observation even under restrictive conditions like the German Embryo 
Protection Law.

Implantation was defined by the presence of a gestational sac observed by  
ultrasound.
Main results and the role of chance: Cleavage synchronicity from 2–8 
cells CS2–8 = ((t3–t2) + (t5–t4))/(t8–t2) reflects the ratio of time the em-
bryo spends at 2 and 4 cells over the time from 2–8 cells. Although each 
blastomere basically behaves independently during mitotic cell divisions, an 
embryonic synchronicity exists, such that uneven cell stages represent very 
short time frames during the 5 days of preimplantation embryo development. 
Similarly, the cleavage synchronicity from 4 to 8 cells CS4–8 = ((t8–t5)/
(t8–t4)) was defined. Cut-off values were calculated as 0.8315 for CS2–8 
and as 0.2734 for CS4–8 in PGS embryos. The KID rate increased from 
22.48% to 42.86% (two-fold increase, chi-square p < 0.0001). Likewise, the 
live birth rate was multiplied by three in the high euploidy category when 
compared to the high aneuploidy category (from 14.44% to 42.10%, chi-
square p < 0.0001).
Limitations, reason for caution: Embryos having a (t8) were exclusively in-
cluded in the ploidy model. The non-PGS cohort studied involved infertile pa-
tients with different etiologies (female, male or combined) and is in this respect 
a heterogeneous population. The mean female age of the four categories defined 
in the ploidy model are statistically non-significant.
Wider implications of the findings: Time points defining precise embryo 
cleavage events may not be generalized to infertile patients with different eti-
ologies. However, using ratios based on selected cleavage cycles defining syn-
chronicity of embryos, allowed in this study an individualized analysis giving 
high predictivity of implantation and live birth. Time-lapse cannot be substi-
tuted to arrayCGH, but can provide additional valuable data in order to choose 
the most suitable embryo(s) for a cost-effective trophectoderm biopsy strategy 
and for single embryo transfer.
Study funding/competing interest(s): Funding by hospital/clinic(s), Sisli  
Memorial Hospital.
Trial registration number: Not required.

P-164 Disproportion of sex ratio within aneuploid  
embryos after aCGH

P. Mazur1, V. Nagornyy1, D. Mykytenko2, L. Semeniuk1, V. Zukin1

1Clinic of Reproductive Medicine “Nadiya”, Embryology, Kyiv, Ukraine
2Clinic of Reproductive Medicine “Nadiya”, Department of Molecular  
Diagnostics, Kyiv, Ukraine

Study question: Does sex ratio of embryos undergoing array comprehensive 
genome hybridization (aCGH) reflect pattern of human population?
Summary answer: Although the ratio of males and females embryos within 
euploid group is almost 50:50, the group of aneuploid embryos has explicit 
disproportion to males. Besides, the strict correlation was not found between 
embryo morphology and sex.
What is known already: Male embryos are prone to achieve expanded blas-
tocyst stage faster and thus are more preferable to be chosen for transfer. Also 
embryo morphology is connected with its chromosomal status.
Study design, size, duration: Retrospective randomized study. Data was col-
lected from May 2012 to December 2013 in private IVF centre.
Participants/materials, setting, methods: Embryo culture was performed in 
EmbryoScope (Unisense Fertilitech A/S, Denmark). Cleavage embryos were 
scored using manufacturer software and blastocysts were scored according to 
Istanbul consensus. 438 blastocysts from 79 patients underwent trophectoderm 
biopsy on day 5 or day 6 or day 7 and aCGH. The average patients age was 
35.5 years.
Main results and the role of chance: 233 embryos were found to be euploid 
and 205 – aneuploid. In the euploid group the proportion of females to males 
was 121/112 respectively, whereas in the aneuploid group the proportion of 
females to males was 68/98 respectively, p < 0.05. Thus aneuploid embryo is 
more likely to be male than female. The morphology within groups of euploid 
and aneuploid embryos was comparable with a slightly deterioration in the an-
euploid group. Interestingly, that biopsy of aneuploid embryos was performed 
mostly on day 6 or 7 whereas for euploid embryos it was day 5. The difference 
was statistically significant when compared (trophectoderm biopsy on day 5 to 
day 6 (7) proportion was: 67/105 for aneuploid and 131/101 for euploid em-
bryos respectively, p < 0.05).
Limitations, reason for caution: Despite of relatively young patients age they 
all had aggravated anamnesis and thus formed specific group that probably did 
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P-167 Thyrotropin and thyroid hormones in in vitro follicle growth 
of mouse primary preantral follicles, in in vitro fertilization and early 
embryo development

G.A. Partsinevelos1, V. Dinopoulou1, D. Mavrogianni1, C. Theofanakis1,  
P. Drakakis1, C. Kallianidis1, D. Loutradis1

1Division of Human Reproduction IVF Unit, 1st Department of Obstetrics and 
Gynaecology, University of Athens Medical School, Athens, Greece

Study question: What is questioned in this study is whether Thyrotropin (TSH) 
and Thyroid hormones (T

3
 and T

4
) have an impact in in vitro follicle growth 

of mouse primary preantral follicles, in in vitro fertilization and early embryo 
development to the morula/blastocyst stage
Summary answer: In line with the negative effect of thyroid hormones in fol-
liculogenesis and fertilization, a negative impact of T

3
 was found in the early 

stages of embryo development. Contrary, a positive effect of T
4 
was shown in 

specific embryo stages. TSH had no impact on folliculogenesis, fertilization 
and early embryo development.
What is known already: Thyroid disorders, namely hyper- of hypo thyroidism 
have been long related to menstrual disturbances and impaired fertility. Given 
that Thyrotropin receptor (TSHR) and Thyroid hormone receptors (TRα and 
TRβ) are expressed in ovarian follicles, a direct role of these hormones in the 
regulation of ovarian function is considered indisputable.
Study design, size, duration: This prospective observational study was per-
formed on a study population consisted of 100 female mice and 30 male mice 
(C57BL/6 × CBA) F1 hybrids, which were allocated in 15 sequential experi-
ments of 5–8 female and 2 male mice each. The experiments were performed 
though an 8-month period.
Participants/materials, setting, methods: Preantral follicles were mechani-
cally dissected from ovaries and cultured in vitro. Mature oocytes were fer-
tilized using sperm from adult male hybrids. The effect of TSH (2 mIU/ml, 
1 mIU/ml, 0.2 mIU/ml) and the effect of T3 and T4 (10−9 M, 10−8 M, 10−7 M 
each), were studied.
Main results and the role of chance: T

3
 was found to negatively affect fol-

licular growth and maturation in the lower 10−9 M and intermediate 10−8 M 
concentrations.

 
Similarly, T

4 
was found to negatively affect follicular growth 

and maturation of mouse preantral follicles in the intermediate concentration 
10−8 M. Contrary to thyroid hormones, no impact of TSH was found in the 
process of folliculogenesis. T

3 
had a negative effect in fertilization and early 

embryo development to the 2-cell stage at a concentration of 10−8 M and T
4
 

negatively affected fertilization at a concentration of 10−9 M and 10−7 M. Inter-
estingly, higher 2-cell, 4-cell and morula/blastocyst stage rates were shown at 
a concentration of 10−8 M. TSH had no effect on fertilization and early embryo 
development.
Limitations, reason for caution: Hormones were added in the culture medium 
throughout follicular growth, thus only an indirect late hormone effect in early 
embryo development could this study reveal. Furthermore, the hormone effect 
was evaluated at a single timepoint, at the end of follicular culture, thus tran-
sient effects during folliculogenesis could not be determined.
Wider implications of the findings: Findings of this study may encourage 
researchers to work on the effect of TSH, T

3
 and T

4
 in various combinations 

during folliculogenesis, fertilization and early embryo development, that is in 
conditions that mimic follicular physiology, given that in vivo these hormones 
co-exist in the follicular milieu.
Study funding/competing interest(s): Funding by hospital/clinic(s), Alexandra 
Hospital.
Trial registration number: The study was registered to Local University  
Hospital Ethics Committee (registration number: 5/07-09-2007).

P-168 The synchronicity of mitotic divisions predicts embryo 
implantation and live birth

M. Cetinkaya1, C. Pirkevi1, Y. Kumtepe Colakoglu1, Z. Atayurt1, H. Yelke1,  
S. Kahraman1

1Istanbul Memorial Hospital, ART and Reproductive Genetics Center, Istanbul, 
Turkey

Study question: Can the implantation potential of an embryo and the live birth 
be predicted using morphokinetic parameters obtained until day 3?

Study funding/competing interest(s): Funding by hospital/clinic(s), IVF-centre 
Dr. Krieg.
Trial registration number: None.

P-166 The rate of blastocyst development affects cycle outcome in  
both fresh and frozen embryo replacement cycles

K. Loutradi1, E. Drew1, V. Wigley1, A. Mania1, U. Sarna1, H. Sarna1,  
H. Exeter1, S. Sargeant1, A. Doshi1

1CRGH, Embryology Department, London, United Kingdom

Study question: The aim of this study was compare the pregnancy rate (PR), 
clinical pregnancy rate (CPR) and implantation rate (IR), of embryos forming  
blastocysts on day 5 or day 6 of development in fresh and frozen embryo  
replacement (FER) blastocyst transfers.
Summary answer: PR, CPR and IR following transfer of blastocysts that 
form on day 5 of in vitro culture are significantly higher than those form-
ing on day 6 in both fresh and vitrified/warmed cycles. This suggests that 
the rate of blastocyst development is significantly associated with cycle 
outcome and cannot be associated to endometrial asynchrony. Early mis-
carriage rates are also similar in both normally and slow developing blas-
tocysts. This suggests that developmental retardation affects implantation 
potential.
What is known already: Studies on IVF cycles with fresh blastocyst transfers 
have demonstrated that the rate of blastocyst development affects the treatment 
cycle outcome, with blastocysts forming on day 5 reported to have higher im-
plantation and pregnancy rates than those forming on day 6. Results reported 
for FER cycles, however, are conflicting as to whether the rate of blastocyst 
formation prior to cryopreservation affects the pregnancy outcome. Other 
studies have shown that slower developing embryos reaching the blastocyst 
stage on day 6 have similar clinical pregnancy and live birth rates to those 
forming blastocysts on day 5, provided that the morphology is of a similar 
grade.
Study design, size, duration: Retrospective analysis of the outcome of 3154 
fresh and frozen blastocysts forming on day 5 or day 6 of in vitro embryo cul-
ture, during the period 01/01/2011 to 18/09/2013.
Participants/materials, setting, methods: A total of 2077 patients had blasto-
cyst transfer in a fresh or frozen cycle in a private IVF Unit. Patients were a day 
5 and day 6 bastocysts were transferred in a single cycle were excluded from 
the study.
Main results and the role of chance: The PR and CPR following trans-
fer of day 5 blastocysts were shown to be significantly higher than those 
forming on day 6 in fresh and frozen cycles. The IR following transfer of 
blastocysts that formed on day 5 in fresh cycles was shown to be signifi-
cantly greater (49.8% compared to 35.8%; P < 0.001) than those forming 
on day 6. Similarly in FER cycles, the IR following transfer of warmed day 
5 blastocysts was significantly higher than transfers of warmed day 6 blas-
tocyst (51.3% as compared to 36.6%; P < 0.001). There was no significant 
difference between survival rates of warmed day 5 blastocysts as compared 
to warmed day 6 blastocysts (95.7% compared to 94.0%; P = 0.07). No sig-
nificant difference was observed in IR between fresh and vitrified/warmed 
embryo transfers using day 5 blastocyst (49.8% vs 51.3%; P = 0.593). 
Similar results were also observed in IR for fresh embryo transfer cycles 
using blastocysts forming on day 6 of in vitro embryo culture when com-
pared to FER cycles were day 6 blastocysts was used for transfer (35.8% vs 
36.6%;P = 0.821).
Limitations, reason for caution: Further studies are needed in order to con-
firm that implantation potential is affected by developmental retardation rather 
than endometrial asynchrony.
Wider implications of the findings: Data collected in this report demonstrate 
that the PR, CPR and IR following transfer of blastocysts that form by day 5 are 
significantly higher than those forming on day 6 in both fresh and FER cycles. 
This suggests that the rate of blastocyst development is associated with cycle 
outcome, rather than embryo-endometrium asynchrony.
Study funding/competing interest(s): Funding by hospital/clinic(s), Center 
for Reproduction and Genetic Health, London.
Trial registration number: The present study did not require a trial registra-
tion number.
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membrane’s composition may result in significant improvements of the resis-
tance of embryos and oocytes to cryopreservation.
Study design, size, duration: Were used 1916 bovine oocytes matured in 
TCM supplemented with 50 or 100 μM PC (PC n = 994) or without it (control 
n = 922).
Participants/materials, setting, methods: Oocytes were matured in TCM sup-
plemented with 50 or 100 μM PC (PC n = 994) or without it (control n = 922). 
The maturation media and mineral oil prior and after IVM incubation, and 
oocytes were submitted to matrix-assisted laser desorption/ionization mass 
spectrometry (MALDI-MS), and the lipid profiles were compared via principal 
component analysis.
Main results and the role of chance: The present MALDI-MS results 
demonstrate that the culture medium properly solubilize the phospholipids 
of the PC-supplement and that lipid profile of mineral oil incubated dur-
ing IVM period was unaltered either by PC supplement and metabolism 
of the control oocytes nor by PC-oocytes. Regarding oocytes, we observed 
that when the oocytes are supplemented with only 50 μM PC mixture dur-
ing IVM, slight modifications occur in their lipid profile. However, the PC 
supplement at 100 μM dose mainly resulted in substantially higher relative 
abundances of phospholipid species PC (32:1), PC (32:0), PC (34:2), PC 
(36:6), PC (36:4), and PC (38:6). Interestingly, the ions that most affect this 
separation, observed running the PCA, are those of m/z 758.6, 782.6 and 
806.6 and belonging to the PC-supplement. Oocytes exposed to PC supple-
ment during IVM did not display significant differences in terms of embryo 
cleavage rate (78.8% vs. 74.9%), blastocyst development at day 8 (42.1% 
vs. 40.4%) and hatching rates (73.9% vs. 69.2%) compared to untreated 
control, respectively.
Limitations, reason for caution: Nothing to declare.
Wider implications of the findings: These results show that indeed short-term 
exposure to PC supplement is able to modify lipid profiles of IVM-oocytes 
without affecting preimplantational embryo development.
Study funding/competing interest(s): Funding by national/international  
organization(s), We thank the Brazilian science foundations FAPESP (2011/ 
06191-7) and CNPq for assistance.
Trial registration number: Nothing to declare.

P-170 Comparison of embryo culture with a single medium, global®, 
lifeglobal or with sequential media from cook laboratories in a 
prospective study

I. Koscinski1, L. Ladureau-Fritsch1, C. Greze1, C. Celebi1, I. Lichtblau1,  
M. Teletin1, O. Pirrello1, N. Guyomard1

1C.M.C.O. – HUS, Laboratoire de Biologie de la Reproduction, Schiltigheim 
Cedex, France

Study question: Two types of culture media are available for IVF. In this study, 
we compared pregnancy rate, kinetic of embryo development, embryo freez-
ing obtained either with a single medium, Global®, or with sequential media 
from Cook laboratories, whose composition changes according to the stage of 
embryo development.
Summary answer: Between the two types of media, the composition of glu-
cose and amino acids can explain the differences observed in the kinetic of 
embryo development. The better imitation of the physiological environment  
sequential media could explain the more physiologic embryo development  
kinetics and higher rates of blastocyst.
What is known already: Two studies compared the use of Global® and se-
quential media Cook®. For Mellon (2005): pregnancy rate as well as proportion 
of good quality embryos at day 3 are significantly higher in the Global study 
group. For Ruttanajit (2012), the comparison of Blastocyst culture either with 
Global® or with sequential media Cook® resulted in identical clinical preg-
nancy rates in the two groups.
Study design, size, duration: This is a preliminary prospective randomized 
study for 6 months in CMCO IVF center comparing embryo culture either with 
a unique medium: Global® (Lifeglobal) or with sequential media from COOK 
laboratories: Gamete Buffer®, Fertilization Medium®, Cleavage Medium® 
and Blastocyst Medium® for embryo culture.
Participants/materials, setting, methods: Were included first and second at-
tempts of IVF or ICSI with women less than 37 years old. Elective single 

Summary answer: Three kinetic ratios based on selected cleavage cycles 
defining mitotic synchronicity and two morphologic penalty criteria were 
used to construct an additive scoring model, which provided high predictiv-
ity of implantation (AUC = 0.639; 95% CI: 0.604–0.673) and of live birth 
(AUC = 0.704; %95 CI: 0.661–0.744).
What is known already: Embryo implantation was predicted using the time 
of division to 5 cells, the time between division from 3 to 4 cells and the time 
between division from 2 to 3 cells (Meseguer et al., 2011). The aneuploidy 
status of embryos was related to the start of blastulation and the formation of 
a full blastocyst. The aneuploidy risk classification built proved beneficial in a 
correlation with live birth when applied to non-biopsied embryos (Campbell 
et al., 2013).
Study design, size, duration: This retrospective cohort study was conducted 
from October 2011 to October 2013. It included 776 embryos having a (t8) and 
with known implantation data (KID) from 457 infertile patients. Live birth data 
was available for 489 KID embryos belonging to 293 patients.
Participants/materials, setting, methods: Incubation was performed in 
time-lapse incubators (EmbryoScope™). For the prediction of implanta-
tion and live birth, a 10% approach was used; dividing the study group in 
77 and 49 embryos, respectively. Clinical pregnancy was defined as the 
presence of a gestational sac with fetal heartbeat detected on ultrasound 
on week 7.
Main results and the role of chance: Cleavage synchronicity from 2–8 cells 
((t3–t2) + (t5–t4))/(t8–t2) reflects the ratio of time the embryo spends from 
2–4 cells over the time from 2–8 cells. Although each blastomere basically be-
haves independently during mitotic cell divisions, an embryonic synchronic-
ity exists, such that uneven cell stages represent very short time frames during 
the 5 days of preimplantation embryo development. Similarly, the cleavage 
synchronicity from 4 to 8 cells ((t8–t5)/(t8–t4)) and the DNA replication 
time ratio ((t3–t2)/(t5–t3)) were calculated. The unevenness of blastomeres 
at 2 and 4 cells and the presence of direct cleavage were set as morphologic 
penalty criteria. KID and known live birth rates were 26.03% and 19.3%, re-
spectively. Prediction with the additive model gave an AUC of 0.639 (95%CI: 
0.604–0.673) for implantation and an AUC of 0.704 (95%CI: 0.661–0.744) 
for live birth.
Limitations, reason for caution: Embryos having a (t8) were exclusively in-
cluded in the additive model, leaving out evaluation of day 2 embryo transfers. 
The cohort studied involved only infertile patients (female, male or combined) 
and is in this respect a heterogeneous population.
Wider implications of the findings: The synchronicity of mitotic divisions is a 
strong predictor of the implantation potential and of live birth in this retrospec-
tive cohort study.
Study funding/competing interest(s): Funding by hospital/clinic(s), Sisli  
Memorial Hospital.
Trial registration number: Not required.

P-169 Soybean phosphatidylcholine modifies the lipid profile of bovine 
oocytes after short-term exposure during in vitro maturation

C.P. Molina1, A.A. Vireque1, A. Tata2, V.G. Santos2, K.R.A. Belaz2,  
C.R. Ferreira2, M.N. Eberlin2, M.F.S. Sá1, R.A. Ferriani1, A.C.J.S.  
Rosa e Silva1

1Ribeirão Preto Medical School, University of São Paulo, Department of 
Gynecology & Obstetrics, Ribeirão Preto, Brazil
2University of Campinas, Institute of Chemistry, Campinas, Brazil

Study question: Thus, the aim of this work was to evaluate the lipid profile 
of oocytes supplemented with soybean phosphatidylcholine (PC) during IVM, 
using bovine oocytes as an experimental model. Preimplantational development 
of oocytes and interfacial properties of the PC with both culture medium and 
mineral oil were also assessed.
Summary answer: Assessment of lipid chemical composition seems therefore 
to provide an attractive approach to develop in vitro maturation systems for best 
human oocytes and post cryopreservation survival.
What is known already: Limited success of cryopreservation technology ap-
pears to be associated with high intracellular lipid contents and phospholipid 
(PL) constitution of the oocyte cell membrane. The knowledge of PL profiles 
and protocols for developing suitable in vitro maturation (IVM) able to modify 
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embryo transfer was the rule at day 3 or at blastocyst stage. Were excluded 
attempts of Preimplantation Genetic Diagnosis (PGD) and Oocyte Donation 
program. 173 patients were included in this study.
Main results and the role of chance: Pregnancy rates per oocytes retrieval 
and per embryo transfer were similar in the two groups: 40% per oocyte 
retrieval and 51% per transfer in the Global® group and 44% per oocyte re-
trieval and 48% per transfer in the sequential group. The cinetics of early em-
bryo development was significantly accelerated with the Global® medium: 
at day 3, 27% of embryos presented more than 8 cells, versus 16% with the 
sequential media. At day 3, embryos present more frequently a compaction 
in the Global® group (25% versus 15%). We obtained significantly more 
blastocysts in the group of sequential media: 80 blastocysts versus 50 in the 
Global®.
Limitations, reason for caution: This study is a comparison of embryo cul-
ture media already marketed and CE certified and used by other ART labo-
ratories. For this reason, this study did not need a request for approval by a 
CCPRB.
Wider implications of the findings: In the context of PGD, early embryo com-
paction requires a longer incubation of embryos in a medium lacking Ca2+ and 
Mg2+ ions and containing EDTA as a chelating agent. The comparison of birth-
rates and children birth weight according to the culture media used is crucial, 
because recent publications rapport the impact of embryo culture media on the 
later development and on children birth weight. These preliminary results have 
to be confirmed in a total of 300 attempts.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by commercial/corporate company(ies), This study has been partially supported 
by the COOK® Company and the University Hospital of Strasbourg. No com-
peting interests.
Trial registration number: This study has not been registered in the EU Clini-
cal Trials Register.

P-171 The impact of sperm-free DNA (f-spDNA) in  
combination with follicular fluid oocyte/cumulus-free DNA  
(ff o/c-free DNA) on embryological results in couples undergoing  
IVF/ICSI-ET treatments

I. Messinis1, M. Dimopoulou1, C. Koutsonikou1, G. Anifandis1, C.I. Messini1, 
K. Dafopoulos1, S. Kouris1, N. Vamvakopoulos1

1University of Thessaly, Department of Obstetrics and Gynaecology, Larissa, 
Greece

Study question: To investigate the possible role of f-spDNA in combination 
with ff o/c-free DNA on embryological data, such as fertilization and cleav-
age rate, embryo quality and IVF outcome of couples undergoing IVF/ICSI-ET 
treatments.
Summary answer: The sum of f-spDNA and ff o/c-free DNA, as a combined 
gamete apoptotic marker, seems to impact on embryo quality and on pregnancy 
outcome.
What is known already: The fragments of DNA which are released from 
the cell nucleus due to apoptotic processes are called cell-free DNA. Apop-
tosis has been considered as an essential component of various processes 
including proper early human embryonic development and functioning of 
the reproductive system. The increased serum cell free DNA in men has 
been associated with impaired sperm parameters, while increased serum 
cell free DNA in women has been related to impact on the IVF outcome. 
Data regarding the correlation between the couple’s free DNA and the IVF 
outcome do not exist.
Study design, size, duration: Seventy eight couples undergoing 78 con-
secutive IVF/ICSI-ET cycles were randomly investigated during 2013. All 
couples were allocated to two groups. Group 1 (n = 39), where the sum of 
f-spDNA and ff o/c-free DNA is less or equal to 1800 ng/ml and group 2 
(n = 39) where the sum is more than 1800 ng/ml. This value was the me-
dian of our study population and was arbitrarily chosen as a cut-off level 
to discriminate the two groups with low and high free DNA concentrations 
respectively.
Participants/materials, setting, methods: 78 semen and follicular fluid 
samples were collected and aspirated, respectively, on the day of ovum pick 
up (OPU). A volume of 0.5 ml of each sperm specimen and 1 ml portion 
of the total collected follicular fluid were centrifuged and 0.4 ml cell free 

supernatant from each sample was carefully transferred to a new eppendorf 
tube and frozen at −20 C for future analysis. F-spDNA and ff o/c-free DNA 
were determined by conventional quantitative real time PCR–Sybr green de-
tection approach.
Main results and the role of chance: Overall, the sum of both free DNAs, 
as a combined gamete apoptotic marker, was found to correlate positively with 
cumulative embryo score (CES) (r = 0.24, p < 0.05) and inversely with mean 
score of embryo quality (MSEQ) (r = −0.27, p < 0.05). The comparison of the 
embryological data between the two groups revealed that the embryo quality 
of group 1 was significantly higher compared to group 2. Treatment outcome, 
in terms of positive hCG, was comparable between the two groups (p = 0.08), 
but the clinical pregnancy rate was higher in group 1 than in group 2 (28.2% vs 
7.7%, p < 0.05).
Limitations, reason for caution: The sample size of the present study is rela-
tively small, therefore a future larger study is needed.
Wider implications of the findings: The combined gamete apoptotic marker 
appears to play a significant role in embryo quality and IVF outcome, suggest-
ing a possible clinical application.
Study funding/competing interest(s): Funding by University(ies), University 
of Thessaly.
Trial registration number: N/A.

P-172 Developmental competence of human mature oocytes derived 
from preovulatory and antral follicles: reflections on follicle and oocyte 
physiology

F. Brambillasca1, P.V. Novara1, C. Brigante1, I. Caliari1, T. Guarnieri1, A. Epis1, 
L. Maragno1, M. Mignini Renzini1, M. Dal Canto1, G. Coticchio1, R. Fadini1

1Biogenesi Reproductive Medicine Centre, Istituti Clinici Zucchi, Monza (MB), 
Italy

Study question: Is the competence of human mature oocytes derived from  
antral follicles comparable with that of oocytes obtained from preovulatory  
follicles?
Summary answer: Mature oocytes derived from antral and preovulatory fol-
licles appear have comparable developmental competence.
What is known already: Previous studies compared the competence of oo-
cytes recovered from follicles of different sizes in controlled ovarian stimula-
tion (COS) cycles. Collectively, these experiences indicated that oocytes from 
smaller follicles are less developmentally competent. Nevertheless, these find-
ings should be considered with caution. In fact, in COS cycles it is plausible 
that oocytes derived from small follicles have an intrinsically reduced compe-
tence, considered the reduced growth response of such follicles to gonadotropin 
stimulation.
Study design, size, duration: From June 2011 to December 2012, in an ob-
servational retrospective study, mature oocytes from preovulatory follicles of 
women undergoing COS/IVF treatment (Group A) were compared with mature 
oocytes recovered from antral follicles sized 4–12 mm of women selected for 
hCG-primed in vitro maturation (IVM) treatment (Group B).
Participants/materials, setting, methods: Patients were matched for age, 
BMI, FSH, AMH and AFC. ICSI was used to achieve fertilization. In Group 
B, only transfers involving embryos derived exclusively from oocytes 
found mature at recovery were included. Rates of fertilization, implanta-
tion and babies born per transferred embryo were compared between the 
two groups.
Main results and the role of chance: Oocyte pick-ups (OPU) were 315 and 
204 in Groups A and B, respectively. Fertilization rates were comparable (72.8% 
and 75.9%, respectively; P = 0.137). In Group A, in which the average number 
of embryos transferred was higher, clinical pregnancy rates per OPU (37.5%) 
and embryo transfer (38.4%) were superior in comparison to Group B (27.0%, 
P = 0.013; 29.4%, P = 0.041; respectively). On the contrary, implantation rates 
(Group A, 23.7%; Group B, 20.8%) and proportions of babies born per trans-
ferred embryo (Group A, 19.5%; Group B, 16.9%) were similar (P = 0.528 and 
0.332, respectively).

A multivariate logistic model indicated that the higher average number of 
embryos transferred was the only independent factor associated with a higher 
probability to achieve a pregnancy in Group A.
Limitations, reason for caution: Being generated by a retrospective analy-
sis, our data cannot be considered conclusive. Additional studies are needed 
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to test more extensively, also at the molecular and cellular level, similari-
ties and difference between oocytes and follicles of different developmental 
stage.
Wider implications of the findings: This study suggests that mature oocytes 
recovered from antral (4–12 mm) and preovulatory follicles retain a compa-
rable ability to give rise to a viable pregnancy. The data are consistent with the 
hypothesis that full acquisition of oocyte developmental ability is completed 
at the antral stage, preceding final preovulatory growth. As a consequence, 
this would suggest that late follicle growth play a modest role in the process 
of oogenesis.
Study funding/competing interest(s): Funding by hospital/clinic(s), Biogenesi 
Reproductive Medicine Centre.
Trial registration number: N.A.

P-173 The effect of ovarian reserve parameters on biomarkers identified 
with time-lapse imaging

M. Batsis1, D. Wright1, I. Souter1

1Harvard Medical School Massachusetts General Hospital Fertility Center, 
Department of Obstetrics/Gynecology/Reproductive Endocrinology and  
Infertility, Boston MA, U.S.A.

Study question: Is there an association between ovarian reserve parameters 
[i.e.: antral follicle count (AFC), serum day-3 follicle stimulating hormone 
(FSH)] and early embryonic time-lapse biomarkers?
Summary answer: AFC showed no association with either the duration of the 
2- to 3-cell (P2) or the 3- to 4-cell stage (P3). The latter lasted longer in patients 
with a FSH >8 U/L and a strong positive correlation was noted between FSH 
and P3-duration.
What is known already: Recent studies suggest that certain time-lapse 
markers might predict embryo development, embryo quality and implanta-
tion potential. However, studies investigating the biology underlying these 
biomarkers are limited. It is well established that ovarian reserve parameters 
correlate with ovarian response, embryonic development and pregnancy rates. 
Whether there is a visible effect of these biomarkers during the very early 
stages embryonic development (as studied by time-lapse image technologies) 
is unknown.
Study design, size, duration: Design: Retrospective cohort study.

Size: 553 embryos derived from 44 women undergoing IVF and cultured in 
a time-lapse incubator till day-6.

Duration: 09/2013 to 12/2013.
Participants/materials, setting, methods: Setting: Academic Fertility Center 
(Boston, MA, USA).

Materials/Methods: Serum day-3 FSH, and ultrasound-determined AFC 
were recorded prior to treatment initiation.

Outcome Measures: Duration of 2- to 3-, and 3- to 4-cell stage.
Statistics: Pearson correlation and t-test, used as appropriate.

Main results and the role of chance: AFC was modeled in tertiles 
(mean ± SD; T1: 8.5 ± 1.7, T2: 13.8 ± 1.3, T3: 26.9 ± 8.9 follicles). T1 women 
were older (T1: 36.9 ± 3.6, T2: 35.7 ± 3.8, *T3: 35.0 ± 4.1*years, P < 0.05), 
with a higher day-3 FSH (T1: 7.9 ± 2.3, T2: 7.6 ± 1.9, T3: 6.4 ± 1.6 U/L, 
*P < 0.001).

Duration (hours) of phases P2 and P3 (mean ± SD) in increasing AFC ter-
tiles were: 10.7 ± 5.2, 8.8 ± 4.3*, and 10.1 ± 4.7 (*P: 0.03 for T1 vs. T2, P-trend 
>0.05), 2.5 ± 3.3, 3.3 ± 3.3, and 2.5 ± 2.8 (P > 0.05), respectively.

Duration (hours) of P2 from women with an FSH ≤8 U/L did not differ 
from that of women with an FSH >8 U/L (10.1 ± 3.6 vs. 9.5 ± 6.2, P: 0.4). 
However, P3 lasted longer in the latter group (2.4 ± 2.8 vs. 3.5 ± 3.7, FSH ≤8 
vs. >8 U/L, P: 0.03) and day-3 FSH correlated positively with P3-duration (r: 
0.44, P < 0.01; r: 0.75, P < 0.001 in the FSH >8 U/L subgroup).
Limitations, reason for caution: Anti-Mullerian hormone levels were 
not available, thus not included in the analysis. However, AFC is a robust 
ovarian reserve marker. Our analysis was limited to the time-lapse param-
eters that may predict high-quality blastocyst development and evaluated 
all embryos not only the high-quality ones leading to either transfer or 
cryopreservation.
Wider implications of the findings: Biomarkers identified by time-lapse im-
aging have been under investigation for use in clinical embryo selection. Since 
ovarian reserve is associated with both ovarian response, oocyte and embryonic 

yield, as well as embryonic developmental potential, identifying the time-lapse 
markers that correlate best with ovarian reserve might aid in selecting those that 
best predict embryonic and treatment outcomes.
Study funding/competing interest(s): Funding by hospital/clinic(s), Massa-
chusetts General Hospital.
Trial registration number: None.

P-174 Laser assisted hatching of cleavage stage mouse embryos  
impairs developmental potential and increases genetic instability  
in blastocysts

S. Adiga1, S.D. Honguntikar1, S. Uppangala1, S. Salian1, G. Kalthur1

1Kasturba Medical College, Clinical Embryology, Manipal, India

Study question: What is the influence of 2 cell (day 2) and 6–8 cell (day 3) 
stage laser assisted hatching on the developmental potential and genetic integ-
rity of the embryos?
Summary answer: Laser manipulation of mouse embryos induces genetic in-
stability at blastocyst stage.
What is known already: Although assisted hatching is routinely performed 
either on day 2 (2–4 cell stage) or day 3 (6–8 cell stage) of development, its 
benefits in enhancing pregnancy rate are still debated.
Study design, size, duration: In this prospective experimental study, 
2-cell and 6–8 cell stage mouse embryos were subjected to laser hatching 
and then assessed for the developmental potential and DNA integrity in 
blastocysts.
Participants/materials, setting, methods: In vivo fertilized embryos were 
collected from 6 to 8 week old Swiss albino mice. The embryos (2-cell 
and 6–8 cell stage) were randomly divided into control and laser hatched 
groups and then subjected to laser hatching. Embryos were cultured for 
72 h and 48 h followed by morphology based evaluation and TUNEL test 
was performed.
Main results and the role of chance: Laser assisted hatching in mouse em-
bryos significantly enhanced the blastocyst hatching potential on day 4.5 
(P < 0.0001). However, a significant decline in blastocyst total cell number 
(TCN) was observed in 6–8 cell stage laser hatched embryos (P < 0.001). At-
tempt to understand the genetic integrity in laser hatched mouse blastocysts 
revealed significantly higher labelling index when hatching was done at 2 cell 
(P < 0.01) and 6–8 cell stage (P < 0.05).
Limitations, reason for caution: Findings in the mouse embryo may not be 
fully extrapolated to humans. In addition, it is important to look into in vitro 
derived embryos to mimic clinical situation.
Wider implications of the findings: Genetic instability induced by the 
laser manipulation may affect implantation and postimplantation develop-
mental potential of the embryos. However, further studies are required to 
elucidate the impact of laser induced genetic instability on the reproductive 
outcome.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by Indian Council of Medical Re-
search (ICMR) Grant # 2010-00020.
Trial registration number: Nil.

P-175 Expression of oocyte secreted factors in cumulus cells as predictor 
of oocyte developmental potential

Y. Li1, L.N. Wei2, R.Q. Li3, S.B. Ou3, N.F. Zhang3, W.J. Wang3, Q.X. Zhang3, 
D.Z. Yang3

1Sun Yat-Sen University of Medical Sciences, Reproductive Medicine  
Research Center, Guang Zhou, China
2The Sixth Affiliated Hospital of Sun Yat-Sen University, Reproductive  
Medicine Research Center, Guang Zhou, China
3Memorial Hospital of Sun Yat-Sen University, Reproductive Medicine  
Research Center, Guang Zhou, China

Study question: Can the expression level of growth differentiation factor 
9 (GDF9) and bone morphogenetic protein 15 (BMP15) mRNA in cumu-
lus cells be used as molecular markers for predicting oocyte developmental 
potential?
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Summary answer: The expression levels of GDF9 and BMP15 mRNA were 
closely associated with oocyte maturation, fertilization, embryo quality, and 
pregnancy outcome; therefore, GDF9 and BMP15 mRNA in cumulus cells may 
be considered as new molecular markers for predicting ooctye developmental 
potential.
What is known already: GDF9 and BMP15 play an important role in the pro-
cess of follicular development. Previous studies have confirmed that both GDF9 
and BMP15 are expressed both in oocyte and cumulus cells with consistent 
expression levels.
Study design, size, duration: Cumulus cells were collected from one hundred 
and ninety-nine female subjects who underwent intracytoplasmic sperm injec-
tion (ICSI) assisted reproduction in a retrospective study from October 2012 to 
January 2013.
Participants/materials, setting, methods: The cumulus cells were stripped off 
for detecting the expression levels of GDF9 and BMP15 mRNA. Pearson analy-
sis was used to analyze the correlation between GDF9 and BMP15 expression 
and oocyte developmental potential. The t-test was used to compare GDF9 and 
BMP15 expression between the different groups.
Main results and the role of chance: The expression levels of GDF9 and 
BMP15 mRNA were significantly associated with ooctye maturation, normal 
fertilization, and cleavage rate (P < 0.001). The expression levels of GDF9 and 
BMP15 mRNA in the high-quality embryo group were significantly greater 
than those in the low-quality embryo group (P < 0.05). The expression levels of 
GDF9 and BMP15 mRNA in the pregnant group were significantly greater than 
those in the non-pregnant group (P < 0.05).
Limitations, reason for caution: The limitation of this study was that the 
cumulus cells were not harvested from individual oocyte, so the expression 
of GDF9 and BMP15 mRNA did not reflect individual oocyte and embryo 
quality.
Wider implications of the findings: GDF9 and BMP15 mRNA in cumulus 
cells may be considered as new molecular markers for predicting ooctye devel-
opmental potential. As a quick diagnostic method, this transcriptomic approach 
may pave a new way for enhancing the accuracy of oocyte developmental  
potential.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Funding by national/international organization(s), This 
study was supported by the National Science Fund of China (No. 81200417 
and 81200476), the Doctoral Fund of the Ministry of Education of China 
(No. 20120171120093 and 20120171120122), the Science Fund of Guang-
dong Province (S2012040007621 and S2012040007770), the Medical Re-
search Fund of Guangdong Province (B2012104 and B2012150), the Young 
Teacher Fund of Sun Yat-Sen University (11ykpy24), the Project of Science 
and Technology New Star in Zhu Jiang of Guangzhou City, and the Project of 
Excellent Medical Talents in Sun Yat-Sen Memorial Hospital.
Trial registration number: None.

P-176 Reduced and delayed expression of GDF9 and BMP15 in 
unstimulated ovarian tissues from women with PCOS

L.N. Wei1, L.L. Li1, C. Fang1, R. Huang1, X.Y. Liang1

1Sixth Affiliated Hospital of Sun Yat-Sen University, Reproductive Medicine 
Research Center, Guangzhou, China

Study question: What are the expression features of the proteins growth dif-
ferentiation factor 9 (GDF9) and bone morphogenetic protein 15 (BMP15) 
in unstimulated ovarian tissues from PCOS patients and normal ovulatory 
women?
Summary answer: The expression of GDF9 and BMP15 demonstrates a stage-
dependent characteristic both in oocytes and granulosa cells in unstimulated 
ovarian tissues. The expression of two factors was reduced and delayed in the 
early follicular phase in PCOS tissues, suggesting that might be associated with 
aberrant follicular development in women with PCOS.
What is known already: As members of the transforming growth factor-β 
(TGF-β) superfamily, both GDF9 and BMP15 play crucial roles in the regula-
tion of follicular development and oocyte maturation.
Study design, size, duration: From May 2010 to December 2012, unstim-
ulated ovarian tissues were collected from 28 patients with PCOS and 26 
women with normal ovulatory cycles, and were examined in a retrospective 
study.

Participants/materials, setting, methods: Immunohistochemical staining was 
performed in a lab of university affiliated hospital to examine the expression 
levels of GDF9 and BMP15 proteins in oocytes and granulosa cells of the un-
stimulated ovarian tissues.
Main results and the role of chance: The expression of both GDF9 and 
BMP15 was stage-dependent in oocytes and granulosa cells of ovarian tissues. 
The expression of GDF9 began from primordial follicles while the expression 
of BMP15 began from primary follicles, their expression increased with fol-
licular development gradually, reaching the highest level in Graafian follicles. 
However, the expression of GDF9 and BMP15 was reduced and delayed in 
oocytes and granulosa cells of ovarian tissues from PCOS patients compared 
with the control group (P < 0.05).
Limitations, reason for caution: The study was limited by the low availability 
of ovarian tissues from PCOS patients and controls.
Wider implications of the findings: The study reveals a mechanism that may 
be responsible for aberrant follicular development in PCOS.
Study funding/competing interest(s): Funding by national/international 
organization(s), the present study was supported by grants from the National 
Natural Science Foundation of China (Grant No.81200476), Natural Science 
Foundation of Guangdong Province (Grant No. S2012040007770), National 
Doctoral Foundation of China (Grant No. 20120171120122), and Medical Sci-
ence and Technology Research Foundation of Guangdong Province (Grant No. 
B2012150).
Trial registration number: None.

P-177 The effect of sperm source and artificial oocyte  
activation (AOA) on early embryo morphokinetics can diminish  
before implantation

O. Sahin1, M. Serdarogullari2, N. Findikli3, M. Gultomruk3, T. Aksoy3,  
U. Ulug4, M. Bahceci5

1Sahin, Embryology Laboratory, Istanbul, Turkey
2Bahceci Umut IVF Centre, Embryology Laboratory, Istanbul, Turkey
3Bahceci Fulya IVF Centre, Embryology Laboratory, Istanbul, Turkey
4Bahceci Umut IVF Centre, Clinical Department, Istanbul, Turkey
5Bahceci Fulya IVF Centre, Clinical Department, Istanbul, Turkey

Study question: Embryos that are obtained after AOA can create successful 
implantation and pregnancies, albeit to a lower extend. This study questions 
whether differences in early morphokinetic parameters may have an impact on 
such inferior outcome.
Summary answer: Our study show that, starting from the pronuclear stage, 
there exist early embryo developmental disturbances or variations which may 
affect the development until blastocyst stage in cases with AOA.
What is known already: Fertilization failure can be due to a variety of reasons. 
Rescue of failed or low fertilization by AOA different methods has previously 
been shown to improve ART outcome in especially sperm-related failure. How-
ever, clinical success rate in such cases is somewhat lower than standard IVF/
ICSI cycles.
Study design, size, duration: Morphokinetic parameters of 57 embryos 
with known implantation value (KID) from 39 cycles (24 with ejaculated 
and 15 with testicular sperm) were retrospectively analysed using time-lapse 
monitoring system. One hundred and seventy seven embryos (without AOA) 
from standard ICSI cycles with known implantation value were included as 
controls. Study included the data from cycles performed between January 
2012–August 2013 in Bahceci Fulya and Umut Assisted Reproductive Tech-
nology Centers.
Participants/materials, setting, methods: Embryos derived from ejaculat-
ed (Group I), testicular spermatozoa (Group II) and control group were ana-
lysed for parameters of extrusion of 2nd polar body, pronuclei appearance, 
pronuclear fading, early cleavage time points and duration in each cleavage 
from two cells – until hatching blastocyst stages (t2 to tHB), time interval 
between cleavages (cc2, cc3, S2, t4–t2 and t8–t4) and compared between 
groups.
Main results and the role of chance: Fertilization rates were higher in the 
standard ICSI group (75.1%) compared to Group I (64%) and group II (54.6%) 
respectively. When the KID data of both groups were compared with the KID 
data of standard ICSI cycles, significant developmental delays before blastula-
tion were observed. This may imply that there exist developmental disturbances 
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in such embryos but this negative effect can be overcome before blastulation in 
order to create a successful implantation.
Limitations, reason for caution: The number of embryos and cycles analyzed 
are the main limitation of our study. Further research and larger sample sizes 
with the current parameters and technical setting are required to confirm our 
findings.
Wider implications of the findings: Our preliminary study indicates that 
AOA, either alone or in combination with the use of spermatozoa from dif-
ferent sources may create abnormal development pattern and significant 
yet unknown developmental effects on early embryo morphokinetics. Such 
studies are very scarce and should be increased to analyze and document 
such effects with regard to the different source of spermatoza used for  
insemination.
Study funding/competing interest(s): Funding by hospital/clinic(s), this study 
received no funding and there are no conflicts of interests to be declared.
Trial registration number: This study was not an RCT and therefore there is 
no registration number.

P-178 Higher pregnancy rate using low oxygen incubators in 
comparison with standard high oxygen incubators for day 3 
embryotransfer: a prospective randomised clinical trial

D. Albu1, A. Albu2, T. Leonard3

1Life Memorial Hospital, Obstetrics and Gynecology, Bucharest, Romania
2UMF Carol Davila Elias Hospital, Endocrinology, Bucharest, Romania
3Life Memorial Hospital, Embriology, Bucharest, Romania

Study question: Are low oxygen incubators (6% CO
2
, 5% O

2
, 89% N2) per-

forming better than standard incubators (6% CO
2
 in air (high oxygen-20%)) 

for in vitro fertilisation (IVF) culture systems, resulting in higher clinical preg-
nancy rate (CPr), using day 3 embryotransfer?
Summary answer: The clinical pregnancy rate for embryos transferred after 
3 days of culture in low oxygen incubator was higher than for embryos cultured 
in high oxygen incubator.
What is known already: In vivo, blastocyst and implantation stage em-
bryos are exposed to lower O

2
 concentration than cleavage stage embryos. 

In tubes and uterus of most mammalian species, the embryos are exposed to 
2%–8% O

2
. An increased O

2
 concentration create an excess of free oxygen 

radicals, which could affect embryos in preimplantation period. The low 
oxygen incubators perform better than standard incubators with day 5 em-
bryotransfer, the benefits of reduced oxygen being critical between 8 cells 
to blastocyst stage.
Study design, size, duration: This is a prospective randomised study on 264 
patients evaluated between 2011–2014, first IVF attempt. Patients were ran-
domely divided in two groups based on the incubator used for embryos culture: 
group A (124 patients) with high oxygen atmosphere and group B (140 pa-
tients) with low oxygen atmosphere.
Participants/materials, setting, methods: Using same long agonist proto-
col, egg collection was done 36–37 h after hCG trigger. All patients under-
gone an IVF procedure and the same media were used for culture system. Two 
embryos were transferred in day 3. The exclusion criteria were: severe male 
factor (ICSI cases), endometriosis, PCOS, hydrosalpynx, uterine pathology, 
trombophilia.
Main results and the role of chance: Patients were between 25–43 years 
old, and the body mass index (BMI) were between 18–32 kg/m2. The two 
groups were similar in age, BMI, days of stimulation, total dose of go-
nadotropins, the number of oocyte retrieved, the number of 2PN obtained 
embryos, the number of embryos that achieved 6 or 8 cells on day 3. Pa-
tients in group B had significantly higher CPr (39%) and biochemical preg-
nancy rate (42%) in comparison with group A (28.5%, p < 0.05 and 30.7%, 
p < 0.05 respectively). We also found significantly higher implantation rate 
(p < 0.05), fertilisation rate (68% vs. 52%, p < 0.05) and embryoscores in 
group B patients vs. group A. Although in poor responder CPr (18% vs. 
14%) and in older women (>40 years age) (CPr15% vs. 12%), the results 
were better.
Limitations, reason for caution: This is a small study, it should be confirmed 
by larger prospective, randomized studies. Other factors that might be consider 
seems to be the indication for IVF, and the composition of the media used for 
cultured.

Wider implications of the findings: Our findings show that it is worth to 
consider using low O

2
 incubators, even in day 3 embryotransfer. A lower O

2
 

environment, mimicking physiological conditions, seems to determine better 
embryos quality, higher implantation rate and higher pregnancy rate. Also it ap-
pears that low oxygen level influence positive the IVF cycle with low embryos 
number (poor responders and older patients).
Study funding/competing interest(s): Funding by hospital/clinic(s), Life  
Memorial Hospital, Bucharest.
Trial registration number: Not applicable.

P-179 Trophectoderm gradation and time of transfer are robust factors 
governing selection of best single blastocyst for transfer to predict 
implantation and live births in IVF

N.M. Chimote1, B.N. Mehta-Chimote2, N.N. Chimote3

1Vaunshdhara Clinic & Assisted Conception Centre, Embryology &  
Reproductive Endocrinology, Nagpur, India
2Vaunshdhara Clinic & Assisted Conception Centre, Embryology &  
Biochemistry, Nagpur, India
3Vaunshdhara Clinic & Assisted Conception Centre, Embryology,  
Nagpur, India

Study question: To evaluate trophectoderm (TE) and inner cell mass (ICM) 
morphology during blastocyst scoring in order to assess their individual impact 
as well as consequence of time of transfer on implantation and pregnancy out-
come so as to facilitate selection of single best blastocyst for transfer in IVF 
cycles.
Summary answer: Morphologic gradation of trophectoderm and timing of 
transfer are robust factors for predicting implantation and live births thus 
aiding embryologists to select appropriate embryo, counsel the patient and 
facilitate single best blastocyst transfer in IVF to avoid multiple gestation 
hence obviating the inconclusive conventional selection method based on 
ICM gradation.
What is known already: Current routine practice of blastocyst assessment in 
cycles involving multiple blastocyst transfers has a limitation that TE and ICM 
grades are grouped together, making it difficult to interpret the impact of indi-
vidual grading of TE and ICM on individual embryo implantation and live birth 
potential. However, three recent studies have demonstrated that the TE grade 
but not the ICM grade, correlate with ART outcomes in both fresh and frozen 
embryo transfers.
Study design, size, duration: In this retrospective cohort study, 412 women 
(mean age: 31.0 ± 4.0 years, BMI: 23.8 ± 2.8) underwent conventional IVF with 
fresh autologous single blastocyst transfer during January 2011 to December 
2012 at our private IVF centre.
Participants/materials, setting, methods: Blastocyst Gradation: TE grades: 
A: many cells organized in epithelium; B: several cells organized in loose epi-
thelium; C: few large cells. ICM grades: A: numerous tightly packed cells; B: 
several loosely packed cells; C: very few cells. Blastocelic cavity grades: early, 
expanded, hatched. Total time in hours was noted from time of insemination till 
time of embryo transfer.
Main results and the role of chance: Overall IR & LBR was 45.1% & 36.1% 
respectively. ICM (A) group [n = 256], ICM (B) group [n = 124] and ICM 
(C) group [n = 32] did not differ significantly in IR and LBR among them 
(IR = 50.8%, LBR = 41%; IR = 47.8%, LBR = 41.9%, and IR = 9.3%, LBR 
0% respectively; P: 0.1679). ICM also did not correlate with IR (P: 0.18) or 
LBR (P: 0.47). However, TE grades were significantly higher in the pregnant 
patients of each of the ICM (A), (B) and (C) groups compared to their non-
pregnant counterparts in the same groups (P:0. 0003; P: 0.0364 & 0.0313 
respectively). The time in hours from insemination to embryo transfer for im-
plantation in pregnant women was found to be significantly lower compared 
to non-pregnant women (P < 0.0001 & P = 0.0364) in ICM (A) & ICM (B) 
groups respectively.
Limitations, reason for caution: Study is limited by a small sample size. Al-
though TE is relatively a more static structure, morphologic assessment of the 
dynamic ICM structure may tend to get subjective and vary with timing of 
observation. Frequency of opening incubator door may also have its impact on 
the morphokinetic assessment of embryo.
Wider implications of the findings: Single blastocyst transfer in this study 
made assessment of each morphologic parameter with ART outcome possible. 
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Use of live birth as an end point and inclusion of multiple parameters strength-
ened our findings. Time in hours for embryo transfer has been another strong 
point of this study. This data supports recent reports that TE grade is the stron-
gest morphologic predictor for ART outcomes. This data also challenges the 
practice of embryo selection based on ICM grade.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funded 
by our own private infertility clinic, Vaunshdhara Clinic and Assisted Concep-
tion Centre.
Trial registration number: Not applicable.

P-180 An increase in the contraction of human blastocysts reduces the 
recovery rate of frozen-thawed embryos and the pregnancy rate after 
blastocyst transfer

Y. Kobayashi1, S. Watanabe1, W. Mita1, M. Miura1, K. Miyata1, T. Tanaka1,  
R. Matsunaga1, N. Yamanaka1, M. Kamihata1, S. Nishiyama1, H. Miyamura1, 
Y. Katsumata1, A. Kuwahata1, M. Ochi1, T. Horiuchi2

1Ochi Yume Clinic Nagoya, ART Laboratory, Nagoya, Japan
2Prefectural University of Hiroshima, Department of Life Sciences, Shobara, 
Japan

Study question: The contraction of human blastocysts was often observed by 
time-lapse monitoring system. Here we examined whether the number of con-
traction in blastocysts affected the recovery rate of frozen-thawed blastocysts, 
and influenced the rate of pregnancy after blastocyst transfer.
Summary answer: An increase in the contraction of human blastocysts re-
duced the recovery rate of frozen-thawed blastocysts, and the subsequent rate of 
pregnancy was also diminished.
What is known already: The contraction of blastocysts during culture is the 
results of the collapse of blastocoel by the bankrupt of trophoblastic cells. It has 
been reported that the contraction of blastocysts in vitro has the negative effect 
of blastocyst hatching.
Study design, size, duration: Between October 2012 and December 2013, 
human oocytes were collected, cultured in vitro to the blastocyst stage and 
cryopreserved. In total, 1619 were assessed as good blastocysts and frozen. 
The motion picture of the blastocysts by time-lapse monitoring system was 
analyzed.
Participants/materials, setting, methods: Oocytes were cultured in an 
EmbryoScope incubator that has a time-lapse monitoring system (Unisense 
FertiliTech). The number of blastocyst contraction was counted as one time 
when the blastocoel shrank. Single frozen-thawed blastocysts were trans-
ferred. The proportions of blastocysts recovered for transfer after thawing, 
and subsequent pregnancy rates were determined.
Main results and the role of chance: In total 1619 blastocysts, the proportion 
of the group of zero, one, two, three and more than four times of contraction 
was 29.6%, 29.5%, 21.7%, 11.4% and 7.8% individually. The recovery rate of 
frozen-thawed blastocysts was 99.6%, 95.6%, 98.1%, 97.6% and 85.0%. The 
recovery rate in the group of less than three times was significantly higher than 
that in the group of more than four times (97.7% (719/736) vs. 85.0% (51/60)). 
Pregnancy rate in each group was 57.3%, 49.6%, 34.6%, 31.4% and 21.6%. 
Pregnancy rate in the group of less than one time was significantly higher 
than that in the group of more than two times (53.5% (286/520) vs. 31.4% 
(116/314)).
Limitations, reason for caution: None.
Wider implications of the findings: The results showed that an increase in 
contraction number of blastocysts gave the negative effect, and decreased the 
recovery capability of freezing and thawing and the pregnancy rate. Therefore, 
the contraction number in blastocysts is a useful marker for evaluating blasto-
cyst quality.
Study funding/competing interest(s): Funding by hospital/clinic(s), Ochi 
Yume Clinic Nagoya.
Trial registration number: None.

P-181 Evaluation of developmental rate and expression of Bax, Bcl-2 
and ErbB4 in pre-implantation mouse embryos after re-vitrification

N. Gharenaz Majidi1, M. Mavahedin1, Z. Mazaheri1

1Modares University, Anatomy, Tehran, Iran

Study question: Does re-vitrification affect on developmental rate and 
expression of Bax, Bcl-2 and ErbB4 genes in mouse pre-implantation  
embryos?
Summary answer: Re-vitrification could change the developmental rate 
and expression of Bax, Bcl-2 and ErbB4 genes in mouse pre-implantation 
embryos.
What is known already: many studies have been shown that there are relation-
ship between vitrification and gene expression. Necessary for re-vitrification 
of embryos sometimes is Unavoidable. Many researchers try to find out which 
developmental stage is more suitable to do re-vitrification.
Study design, size, duration: Control versus treatment. Embryos at cleavage 
stage were collected from hyper stimulated mice and divided to five groups. 1: 
Fresh embryos, 2: Vitrified embryos at 5–8 cells 3: Vitrified embryos at blasto-
cyst stage. Groups 4 and 5, first vitrified at 5–8 cells, then re-vitrified at com-
paction or blastocyst stage respectively.
Participants/materials, setting, methods: 400 embryos were used. Vitrifica-
tion was done using cryolock method according Kuwayama report. The rela-
tive quantification of Bax, Bcl-2 and ErbB4 genes was carried out by real time 
polymerase chain reaction. Total RNA was isolated from blastocyst embryos 
using RNX-plus. RAN was transcribed to cDNA. Then real time PCR was 
performed.
Main results and the role of chance: Survival rate after re-vitrification in 
groups 4 and 5 was 87.5% and 84.5% respectively and these rates didn’t show 
any significant difference with vitrification groups 2 and 3 (88.8% 1 and 92.2%) 
respectively (p > 0.05).

Blastocyst formation rates showed no significant differences between vitri-
fied and re-vitrified groups (p > 0.05). Although there was significant difference 
between re-vitrified and fresh embryos (p < 0.05).

Re-vitrification up regulated expression of bax (pro-apoptotic gene) and 
down regulated of Bcl-2 (anti-apoptotic gene) in re-vitrified embryos. There 
were strong relationship between reduced developmental rate and altered apop-
totic genes. Re-vitrification down regulated the expression of ErbB4 (implant-
ing gene). Re-vitrification could reduce implanting rate.
Limitations, reason for caution: This study was done on mouse embryos. To 
generalize the results to Invitro fertilization (IVF) clinics, it is necessary to do 
research on human pre-implantation embryos.
Wider implications of the findings: The results are in agreement with litera-
ture regarding gene expression changes after vitrification and re-vitrification 
comparing to fresh embryos. Our results showed significant decrease in devel-
opmental rate between fresh and re-vitrified embryos. But some studies con-
cluded that re-vitrification up to three time didn’t effect developmental ability 
of embryos (Ito, 2010).
Study funding/competing interest(s): Funding by University(ies), Tarbiyat 
Moderes University.
Trial registration number: N/A.

P-182 Can a prolonged warmed blastocysts culture  
improve the selection of embryo for transfer? The value of  
blastocyst re-expansion assessed by time-lapse monitoring

G. Orlando1, R. Sciajno1, V. Distratis1, L. Fava1, C. Lagalla1, E. Sereni1,  
L. Serrao1, M.A. Bonu1, A. Borini1

1Tecnobios Procreazione, Tecnobios Procreazione, Bologna, Italy

Study question: Can a prolonged post-thaw culture promotes blastocyst re-
expansion and improves the selection of embryos for transfer?
Summary answer: Re-expansion is a direct morphological response after 
thawing; prolonged embryo culture does not improve embryo selection and 
might deteriorate blastocyst viability.
What is known already: Currently, post-thaw degree of blastocoele re-expan-
sion is considered a good indicator of cryosurvival and a significant predictor 
of reproductive potential. The time required to warmed-blastocysts evaluation 
hasn’t been never defined: some embryologist focus on immediate survival 
while others suggest an additional waiting period of 24 h to monitor survival 
and growth.
Study design, size, duration: Retrospective study of all the patients who re-
ceived a frozen-thawed single blastocyst transfer (n = 136) performed at our 
clinic between January and November 2013. A total of 143 blastocysts were 
warmed and were cultured in Embryoscope.
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Participants/materials, setting, methods: According to post-thawed culture 
period blastocysts were divided in two groups: group I ≤ 3 h culture (n = 62) and 
group II > 3 h culture (n = 81). Outcome measures evaluated were: re-expansion 
rate, positive hCG, implantation, ongoing pregnancy. Chi-square test was used 
for percentages and Student’s t-test for mean.
Main results and the role of chance: Prolonged culture significantly 
increased blastocyst re-expansion (group I 42.0 ± 40.3% vs. group II 
60.9 ± 57.5%; p = 0.0368); however a culture > 3 h impacted only on ex-
pansion of blastocysts with negative outcome (group I 27.06 ± 31.7% vs.  
group II 64.2 ± 58.2%; p = 0.0017). In culture ≤ 3 h we observed a different 
expansion between implanted and not implanted blastocysts (59.9 ± 42.8% 
vs. 27.06 ± 31.7%; p = 0.0019); this diversity was not evident in cul-
ture > 3 h (61.53 ± 51.7% vs. 64.2 ± 58.16%). Positive hCG (45.5% vs. 
32.0%) and implantation (29.1% vs. 22.7%) were not different; however, 
higher rate of ongoing pregnancy was obtained in short culture ≤3 h (25.5% 
vs. 13.3%; p = 0.04). Blastocysts that implanted have a rapid expansion and 
a delay in this process may indicate alterations of osmotic and/or metabolic 
conditions.
Limitations, reason for caution: Blastocyst expansion was the only post-thaw 
morphological parameters considered.
Wider implications of the findings: Blastocysts that fail re-expansion process 
should not be transferred. Re-expansion is a rapid response after thawing; cul-
ture time of 3 h is adequate for to assess blastocysts viability.
Study funding/competing interest(s): Funding by hospital/clinic(s), Tecno-
bios Procreazione. No external funding was obtained for this study. There was 
no competing interest.
Trial registration number: Not applicable.

P-183 The duration of the first cell cycle in fertilized human oocytes  
is related to ploidy: observations on abnormally fertilized oocytes after  
IVF and ICSI

J. Osborn1, J. Wolyncevic1, J. Esler1

1Virtus Health, Queensland Fertility Group, Toowoomba, Australia

Study question: The aim of this study is to elucidate the relationship in human 
embryos between ploidy, the timing of early cleavage and the cleavage rate 
by comparing the development of monopronuclear (1PN) and tripronuclear 
oocytes (3PN) after IVF and ICSI with matched normally fertilised oocytes 
(2PN).
Summary answer: The first cell cycle of monopronucleate and tripronucle-
ate oocytes is significantly delayed compared to normally fertilized oocytes, 
confirming the association between early cleavage and ploidy. The bipolar 
spindle present in digynic 3PN embryos after ICSI results in a more normal 
distribution of cleavage stages on day 2 compared to those developing from 
3PNs after IVF.
What is known already: While early embryo cleavage after normal fer-
tilisation predicts an embryo’s developmental potential, the relationship 
between early cleavage and ploidy is unclear. Observations on haploid and 
polyploid mouse embryos suggest that the duration of the first cell cycle is 
correlated with ploidy, while in humans, the cell cycle of triploid embryos 
is delayed compared to normal zygotes. Nevertheless, the timing of first cell 
cycle events in abnormally fertilized oocytes after ICSI and IVF remains 
unknown.
Study design, size, duration: A retrospective study performed on data col-
lected at the Queensland Fertility Group’s Toowoomba Clinic from October 
2008 to December 2013. A total of 4032 oocytes showing normal and abnormal 
fertilisation was included in the study.
Participants/materials, setting, methods: 413 couples undergoing 503 IVF/
ICSI treatment cycles in which one or more embryos developed from 1PN or 
3PN oocytes within a cohort showing normal fertilisation. All oocytes were 
assessed for early cleavage on day 1 (23.9 ± 0.9 h post insemination) and their 
cleavage rate on day 2 (41.9 ± 1.3 h post insemination).
Main results and the role of chance: In both IVF and ICSI groups, signifi-
cantly more 3PNs showed pronuclei at the early cleavage check compared to 
controls (P < 0.0001) and significantly fewer were at syngamy (P < 0.01) or 
2-cells (P < 0.001). Similarly, significantly more monopronuclear oocytes were 
still 1PNs (P = 0.02) after IVF with lower, but not significantly so, numbers 
at syngamy and 2-cells. By contrast, there was no difference in the proportion 

of 1PNs at 1PN or syngamy compared to controls after ICSI, although signifi-
cantly fewer were 2-cells (P = 0.003). On day 2, significantly fewer 3PNs were 
at 4-cells after IVF and ICSI compared to controls (19% and 38% respectively 
versus 53%; P < 0.005) but after IVF, significantly more 3PNs had reached the 
5 to 8-cell stage than controls or 3PNs obtained after ICSI (P < 0.0001). The 
development of 1PNs after IVF and ICSI was similar, with both groups showing 
significantly lower percentages of 4-cell embryos and higher numbers of 2-cells 
than 2PN oocytes.
Limitations, reason for caution: The significance of this study is limited by 
the relatively small numbers of 1PN and 3PN oocytes obtained after IVF and 
ICSI. Nevertheless, the finding that abnormally fertilised oocytes show signifi-
cant delays in the timing of early cleavage confirms that the duration of the first 
cell cycle is correlated with ploidy.
Wider implications of the findings: Normally fertilised oocytes that undergo 
early cleavage 24 to 26 h after insemination are associated with improved em-
bryo quality and higher pregnancy and implantation rates. The reasons for the 
known variation in the timing of the first cleavage division are unclear but are in 
part related to chromosomal abnormalities and DNA repair processes. Studies 
on abnormally fertilised oocytes, which must follow the same basic mecha-
nisms as normal zygotes, provide insights into the biology of fertilisation and 
early cleavage.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), The study was a retrospective analysis of existing data and was 
supported by the Queensland Fertility Group as part of Virtus Health. There are 
no competing interests.
Trial registration number: Not applicable.

P-184 Comparison of the clinical outcomes between fresh blastocysts 
transfer and vitrified-thawed blastocysts transfer

J.M. Jang1, H.J. Kim1, H.J. Yoon1, I.H. Bae1, W.D. Lee1, D.H. Lee2, Y.K. Shin3, 
S.H. Yoon4, J.H. Lim4

1Maria Fertility Hospital, Clinical Research, Seoul, South Korea
2Daejeon Maria Fertility Hospital, Clinical Hospital, Daejeon, South Korea
3Ilsan Maria Fertility Hospital, Clinical Hospital, Ilsan, South Korea
4Fertility Research Center, Maria Medical Foundation, Seoul, South Korea

Study question: Fresh vs. vitrified-thawed day 5 blastocyst transfer cycle: to 
compare the clinical outcome of blastocyst vitrification with EM-grid.
Summary answer: The results showed that, the implantation and ongoing rates 
were not significantly different between fresh and vitrified-thawed blastocysts 
transfer. The vitrified-thawed surplus blastocysts would be transferred in subse-
quent cycles to improve the cumulative pregnancy rate.
What is known already: Blastocyst has various advantages than cleavage stage 
embryo. The survival rates and developmental competency of frozen-thawed 
blastocyst has been improved because of vitrification, successful cryopreserva-
tion techniques. The Vitrification compromises the viability of embryos and 
consequently results in higher cumulative pregnancy rates than those obtained 
from embryo transfer of fresh embryos.
Study design, size, duration: A total of 568 cycles (fresh group: 284 and vitri-
fied-thawed group: 284) transferring blastocysts assessed retrospectively from 
January 2009 to December 2011.
Participants/materials, setting, methods: All the embryos were derived from 
IVF or ICSI and had undergone COH. The surplus day 5 embryos were vitrified 
by EM-grid following artificial shrinkage. The equilibrium (EG20), vitrification 
(EFS40) solutions were prepared (Son et al., 2003) and embryo warming was 
performed by a two-step dilution method.
Main results and the role of chance: Of the 284 cycles in the fresh group, 
the chemical pregnancy and implantation rates were 54.2% (154/284), 33.2% 
(197/594). Of the 284 cycles in vitrified-thawed group, the chemical pregnancy 
and implantation rates were 46.8% (133/284), 28.4% (162/571). The ongoing 
pregnancy rate for fresh and vitrified-thawed groups was 58.9% and 62.9%, 
retrospectively. The number of embryos transferred with an average of 2.09 in 
Fresh group and 2.01 in vitrified-thawed group. The percentages of singleton, 
twin and triplet pregnancies were 67.1%, 24.2% and 1.1% for fresh group and 
68.4, 31.6% and 0.0% for vitrified-thawed group, retrospectively. The chemical 
pregnancy, implantation, ongoing and multiple rates did not differ significantly 
between the two groups.
Limitations, reason for caution: The number of cycles was relatively low. 
Thus, the results are required large study population.
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Wider implications of the findings: The implantation and ongoing rates were 
not significantly different between fresh and vitrified-thawed groups. All avail-
able blastocysts would be vitrified for frozen embryo transfer in patients who 
are unsuitable in fresh embryo transfer cycle to improve the cumulative preg-
nancy rate.
Study funding/competing interest(s): Funding by hospital/clinic(s), Maria 
hospital.
Trial registration number: None.

POSTER VIEWING

ENDOMETRIOSIS/ENDOMETRIUM

P-185 Dual NFKB and mTOR inhibition required to significantly 
reduce endometrial cell viability

B. McKinnon1, N.A. Bersinger2, M.D. Mueller2

1University of Bern, Department of Clinical Research, Berne, Switzerland
2Inselspital, Department of Obstetrics and Gynaecology, Berne, Switzerland

Study question: Can the inhibition of signal transduction kinases reduce the 
cellular proliferation of endometrial epithelial and stromal cells that results 
from exposure to an inflammatory micro-environment and thus serve as poten-
tial targets for non-hormonal treatment of endometriosis.
Summary answer: A significant reduction in the viability of primary endome-
trial stromal cells and immortalized endometriotic epithelial cells exposed to 
tumor necrosis factor alpha (TNFa) occurred only when both NFkB and mam-
malian target of rapamycin (mTOR) were concomitantly inhibited. No signifi-
cant effect was observed when each pathway was inhibited alone.
What is known already: Ectopic endometrial cell attachment stimulates the 
infiltration of macrophages and the production of inflammatory cytokines in 
the peritoneal fluid. This inflammatory microenvironment further stimulates the 
lesion progression. How this extracellular inflammatory environment regulates 
lesions progression however is not yet clear. Both the NFkB and mTOR signal-
ing pathways play key roles in transmitting extracellular signals into a cellular 
response. Whether the inhibition of these pathways is effective in reducing en-
dometriotic lesions is not yet clear.
Study design, size, duration: Endometrial epithelial and stromal cell cultures 
were treated with TNFa to simulate an inflammatory microenvironment and 
either NFkB (Pyrrolidine dithiocarbamate (PDTC)), mTOR (Rapamycin or 
Temsirolimus), or both (PDTC and Rapamycin) were inhibited by pharmaceuti-
cal intervention. The effect on kinase activation, production of inflammatory 
mediators and cellular proliferation were assessed.
Participants/materials, setting, methods: Primary endometrial stromal cells 
and an immortalized endometriotic epithelial cell line (12Z) were used for 
the in vitro analysis. Kinase activation was determined by Western blot, the 
inflammatory reaction by an ELISA measurement of interleukin (IL)-6, IL-8 
and monocyte chemotactic protein (MCP)-1 and cellular proliferation by an 
MTS assay.
Main results and the role of chance: The activation of the downstream 
kinases S6K and 4EBP1 was significantly reduced by PDTC, Rapamycin 
and Temsirolimus confirming the targeted activity of the small molecule ki-
nase inhibitors. In addition PDTC significantly upregulated phosphorylated 
AKT in both cell types. PDTC also showed strong inhibition of all cytokines 
examined in both cell lines, where as both rapamycin and temsirolimus re-
sulted in significant inhibition of IL-8 and MCP-1 in the 12Z epithelial cells. 
Neither PDTC, or rapamycin and temsirolimus significantly inhibited cel-
lular proliferation alone. A dual incubation with both PDTC and rapamycin 
however significantly reduced cellular proliferation in both epithelial stromal 
and epithelial cells.
Limitations, reason for caution: To stimulate an inflammatory micro-envi-
ronment we used concentrations of TNFa that may not be present in the perito-
neal fluid and thus the signaling pathways may behave different under different 
stimulation. In addition small kinase inhibitors may have additional unknown 
targets that may have affected the cell viability.

Wider implications of the findings: The inhibition of signal transduction 
kinases has been suggested for the non-hormonal treatment of endometrio-
sis. The results of this study indicate that while neither PDTC or rapamycin 
alone did not reduce cell viability there was a significant reduction when 
used in combination. It therefore suggests multiple pathways are utilized 
to transmit the extracellular inflammatory signal into a cellular response, 
which should be taken into account when testing kinase inhibitors for  
endometriosis.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by national/international organization(s), This study was supported by grants 
from the Stiftung fur klinische experimentelle tumor forschung, Bernische 
Krebsliga and Swiss National Science Foundation.
Trial registration number: 149/03.

P-186 Witch pharmacological scheme is better to luteal phase support 
after different IVF-protocols in order to improve clinical and ongoing 
pregnancy rate – randomized controlled trial

F. Esposito1, S. Gizzo1, R. Soldà1, S. Gava1, D. Capuzzo1, S. Fagherazzi1,  
M. Noventa1, S. Di Gangi1, L. Righetto1, A. Andrisani1, M. Gangemi1,  
G.B. Nardelli1

1Azienda Ospedaliera Padova, Women and Child Health, Padova, Italy

Study question: Which is the best pharmacological luteal-phase-support after 
IVF cycles according to the ovarian stimulation protocol in order to increase 
clinical and ongoing pregnancy rate? Could endometrial thickness at pick-up 
<10 mm, E2 max at pick up <5 nmol/L and age >35 years have a role in decision 
making?
Summary answer: Long-agonist-protocol benefits from high-dose-proges-
terone supplementation particularly if endometrial-thickness <10 mm, E2 
<5 nmol/L and age >35 years; short-agonist-protocol benefits from both high-
dose-progesterone and estradiol-supplementation in clinical and ongoing preg-
nancy rate (strongly if E2 max <5 nmol/L and endometrial thickness <10 mm); 
short-antagonist-protocol benefits from high-dose-progesterone and estradiol-
supplementation in almost all of cases.
What is known already: There’s a lot of studies about luteal-phase-support 
after IVF-cycle but poor data are available in terms of ongoing-pregnancy. Poor 
data are available about additional effects of estradiol-supplementation to the 
progesterone-administration. It is universally demonstrated the benefit of pro-
gesterone administration but poor data are available regarding the best daily/
dose. There is no agreement between the results for short or long protocol pro-
gesterone despite the effect of progesterone after pituitary desensitation with 
GnRH-agonists seems to be bigger.
Study design, size, duration: Perspective-randomized-superiority trial 
(January-2011/June-2013) on 360-patients undergoing IVF-cycle by long-
agonist-protocol (Group_A: 180-patients), short-agonist-protocol (Group_B: 
90-patients) and short-antagonist-protocol (Group_C: 90-patients). Patients 
were 1:1 randomly assigned to three different luteal-phase-support schemes: 
low-dose vaginal progesterone (200 mg/daily; subGropus1); high-dose com-
bined vaginal/intramuscular progesterone (400 + 50 mg/daily; subGroups2); 
high-dose combined vaginal/intramuscular progesterone plus oral valerate es-
tradiol (4 mg/daily; subGroups3).
Participants/materials, setting, methods: IVF-Cycles were performed ac-
cording to our Unit-protocols, patient’s history and ovarian reserve test. We 
included cases with almost one embryos obtained by FIVET/ICSI technique, 
registering the embryos quality. Starting from pick-up day, we support luteal-
phase using the scheme obtained by randomization until a negative pregnancy 
test/miscarriage or until 12th gestational-week.
Main results and the role of chance: In Group_A no differences were found 
between the subGroups in terms of clinical-pregnancy (31.7%-vs.-35%-
vs.-33.3%) and ongoing-pregnancy (36.8%-vs.-47.6%-vs.-45%).

In Group_B significant differences were found between subGroups_B1 vs. 
subGroups_B2 and subGroups_B3 in term of clinical-pregnancy (26.7% vs. 
40.0% vs. 36.7%). Interestingly, data about ongoing-pregnancy showed that no dif-
ferences were found between subGroups_B1 vs. subGroups_B2 (50%-vs.-58.3%) 
but both differed from the ongoing-pregnancy rate in subGroups_B3 (72.7%).

In Group_C differences were found between subGroups_B1 and sub-
Groups_B2 vs. subGroups_B3 in term of clinical-pregnancy (20%-vs.-
33.3%-vs.-53.3%). Similar trend was observed in term of ongoing-pregnancy 
(33.3%-vs.-50%-vs.-75%).
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High-dose-progesterone improved ongoing-pregnancy in case of endome-
trial-thickness <10 mm and age >35 years (Group_A) and E2 max <5 nmol/L 
(Group_A and Group_C) while estradiol supplementation in case of endome-
trial-thickness <10 mm (Group_A and Group_B) and age >35 years (Group_B 
and Group_C).
Limitations, reason for caution: Weakness point of our study are: not-stan-
dardized number of transferred embryos, inability to blind patients or clinicians, 
large range of patients’ age, different number of previous IVF cycle, no investi-
gations about different administration way of drugs.
Wider implications of the findings: Low-dose progesterone seem to be 
an insufficient luteal-phase support for a large part of IVF-patients and it 
should be not recommended particularly in case of endometrial-thickness 
<10 mm, E2 max <5 nmol/L and age >35. High-dose of progesterone alone 
seems to improve clinical pregnancy rate in short-agonist-protocol and 
short-antagonist-protocol while in long-agonist-protocol benefits seem to 
be obtain only in a selected cases. Estradiol-supplementation should be 
administered only in a selected cases with intent to improve ongoing-preg-
nancy rate.
Study funding/competing interest(s): Funding by University(ies), Authors 
declare no funding. Authors declare no competing of interest.
Trial registration number: LUTEAL-IVF-11.

P-187 The endometrial stem cell marker Musashi 2 is associated with 
severity of endometriosis and cycle phase

A. Schüring1, K. Hermes1, L. Kiesel1, M. Götte1

1University Hospital of Münster, Department of Gynecology and Obstetrics, 
Münster/Westf, Germany

Study question: Is the adult stem cell marker Musashi-2 (Msi-2) of the eutopic 
endometrium associated with endometriosis ?
Summary answer: Msi-2 of the eutopic endometrium is associated with sever-
ity of endometriosis as assessed by ASRM stage. In addition Msi-2 is associated 
with cycle phase.
What is known already: Endometrial stem cells have been hypothesized to 
contribute to the etiology of endometriosis. Adult stem cells expressing markers 
of the Musashi (Msi) gene family contribute to the determination of cell fate. 
While we have demonstrated an association of Msi1 with endometrial cancer 
and endometriosis, data on Msi2 are limited. We studied the expression of Msi2 
in endometrial samples obtained by transcervical biopsy in subjects with endo-
metriosis and in healthy controls.
Study design, size, duration: In this case control study, prospectively col-
lected data of 94 female subjects over a 3 years interval were included. 
Thirty-seven patients with endometriosis were compared with 57 disease free 
controls.
Participants/materials, setting, methods: Subjects underwent standardized 
diagnostic procedures including endometrial biopsy and laparoscopy in the 
IVF unit and the tertiary endometriosis referral centre of the university hos-
pital. Endometrial biopsies were immunostained for Msi-2. Stem cell marker 
expression was correlated with clinical data of endometriosis patients and 
controls.
Main results and the role of chance: When comparing Msi2 expression be-
tween all endometriosis patients and healthy controls, no significant differ-
ence was detected. However, endometriosis patients with ASRM stages 1 and 
2 displayed a significantly higher luminal Msi2 expression compared with 
ASRM 3 and 4 (P = 0.032). Additionally stromal Msi2 expression was higher 
in proliferative endometrial samples compared with secretory samples in all 
patients (P = 0.032) and the same was the case for luminal Msi2 expression 
(P = 0.041).
Limitations, reason for caution: Although the number of cases and controls 
appears adequate in this pilot study, a possible limitation derives from the fact 
that endometriosis was present in different clinical manifestations with partial 
overlap. Future studies with a high number of well characterized patients are 
needed to confirm and extent these results.
Wider implications of the findings: This pilot study contributes novel evi-
dence to the hypothesis that endometrial stem cells contribute to endome-
triosis. Our findings could help to develop future diagnostic or therapeutic 
strategies involving stem cell markers, with Msi2 potentially serving as an 
early marker of endometriosis. The association of Msi2 with cycle phase 
could convey progesterone resistance a mechanism suspected to contribute to 

endometriosis. It also suggests to control for cycle phase in future studies on 
endometrial stem cells.
Study funding/competing interest(s): Funding by hospital/clinic(s), Univer-
sity Hospital Münster.
Trial registration number: None.

P-188 Expression patterns of VEGF and Flk-1 in human endometrium 
at the various phases of the natural menstrual cycle

Y. Zhao1, T.H. Lai2, I.M. Shih1, N. Vlahos3

1Johns Hopkins Medicine, Gyn/Ob, Baltimore, MD, U.S.A.
2Cathay General Hospital, Obstetrics and Gynecology, Taipei City 106, 
Taiwan R.O.C.
3University of Athens Medical School, Second Department of Obstetrics and 
Gynecology, Athens, Greece

Study question: To investigate the expression and regulation of VEGF and its 
receptors in the human endometrium during the menstrual cycle is limited.
Summary answer: The expression of Flk-1 was higher in the luminal and  
glandular epithelium as compared to the stroma during the periovulatory,  
early-secretory and late-secretory phases (P < 0.05), as well as differentially 
expressed among the phases in the glandular epithelium.
What is known already: Angiogenesis is fundamental for human endometrial 
development and differentiation, which are necessary for implantation. These 
vascular changes are thought to be mediated by the vascular endothelial growth 
factor (VEGF) and its specific receptors.
Study design, size, duration: In vitro experimental study involving 60 tissue 
samples.
Participants/materials, setting, methods: Archived paraffin-embedded en-
dometrial samples from 60 normally cycling women (age 23–39) were ob-
tained from the Department of Pathology of the Johns Hopkins Hospital. The 
samples were divided into five groups according to the day of sampling: pro-
liferative (day 7–12, n = 14), periovulatory (day 13–15, n = 9), early secre-
tory (day 16–18, n = 12), mid-secretory (day 19–21, n = 11) and late secretory 
(day 24–26, n = 14) phases. Tissue microarrays (TMAs) were assembled from 
formalin-fixed, paraffin-embedded endometrial samples at cores of 1.5 mm in 
diameter for each core and three representative punches from each specimen. 
Immuno-histochemical staining was performed using monoclonal antibodies 
of anti mouse VEGF (sc-7269) and anti-human Flk-1(sc-6251). The intensity 
of staining of the antibody was then analyzed by a semi-quantitative method, 
the HSCORE. The intensity of the staining was evaluated in the anatomical 
compartments of the endometrium (luminal epithelium, glandular epithelium 
and stroma) through out the menstrual cycle.
Main results and the role of chance: VEGF and Flk-1 were immunolocal-
ized in the luminal epithelium, glandular epithelium and stroma throughout 
the phases of the menstrual cycle. No immunoreactivity was detected when a 
monoclonal antibody MiTF was used as the primary antibody in the negative 
control staining.

The expression of VEGF was similar in the luminal, glandular epithelium 
and stroma at the same phase of the menstrual cycle. In the luminal epithelium, 
the expression of VEGF showed a trend of down regulation from the prolifera-
tive to late-secretory phase but it did not reach statistical significance. In the 
glandular epithelium, VEGF reached a peak expression during the early-secre-
tory phase, and then trended down during the late-secretory phase. Significant 
differences in VEGF expression were observed in the stroma among the phases 
(P < 0.05), as tested by one-way ANOVA.

Flk-1 expression was similar between the luminal and glandular epitheliums 
in all phases of the menstrual cycle. In contrast, Flk-1 expression was signifi-
cantly reduced in the stroma as compared to the luminal and glandular epithelium 
during the periovulatory, early-secretory and late-secretory phases (P < 0.05).
Limitations, reason for caution: Due to small sample numbers, the study 
could be underpowered to document additional significant changes in VEGF 
and Flk-1 expression in the different components of the endometrium.
Wider implications of the findings: Further investigation of the expression of 
VEGF and its receptor FLK-1 as well as of additional factors that are implicated 
in endometrial angionennesis and remodeling could provide valuable informa-
tion on the process of normal and abnormal implantation.
Study funding/competing interest(s): Funding by hospital/clinic(s), Johns 
Hopkins Hospital.
Trial registration number: N/A.
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P-189 Endometriosis related infertility: painful symptoms are associated 
with deep infiltrating endometriosis

M.C. Lamau1, P. Santulli1, L. Marcellin1, V. Gayet1, V. Blanchet1, B. Borghese1, 
D. De Ziegler1, C. Chapron1

1Université Paris Descartes Sorbonne Paris Cité Faculté de Médecine, Gyne-
cology Obstetrics II and Reproductive Medicine, Paris, France

Study question: To evaluate the significance of severe painful symptoms for 
endometriotic women presenting with infertility.
Summary answer: In case of infertility, severe pelvic pain is significantly as-
sociated with previous history of surgery for endometriosis, higher rAFS ad-
hesions scores and associated deeply infiltrating lesions. In this situation, the 
practitioner should address the patient to a referral centre.
What is known already: The association between endometriosis and infertility 
is quite common. Surgery and ART are both efficiency in enhancing pregnancy 
rates in infertile endometriotic women. Diagnosing deep infiltrating endome-
triosis is an important criteria in the management of endometriotic women 
wishing to conceive.
Study design, size, duration: We conducted a cross sectional study in a 
tertiary-care university hospital between January 2004 and March 2013. 
This study enrolled a cohort of 870 patients with histologically proven en-
dometriosis who underwent surgery for pain and/or infertility. Complete 
surgical excision of all recognizable endometriotic lesions was achieved in 
each patient.
Participants/materials, setting, methods: For each patient data were collected 
preoperatively using a structured questionnaire. The pain was considered severe 
when the VAS ≥7. Infertile endometriotic women were compared according to 
the existence of severe pain or not. Disease severity was evaluated using both 
rAFS and surgical classifications.
Main results and the role of chance: In the whole endometriotic population 
women with infertility were more likely to have a previous history of surgery 
for endometriosis (PHSE) than women without infertility (137/307 (44.6%) 
vs. 195/562 (34.7%); p = 0.004). In addition women with infertility showed 
a more aggressive disease with higher rAFS adhesion scores than women 
without infertility (24.2 ± 26.2 vs. 18.1 ± 22.8; p = 0.001) and more severe 
deep infiltrating endometriosis (DIE) multifocal and with intestinal involve-
ment (p = 0.009). Among endometriotic women with infertility, severe painful 
symptoms (n = 223) were associated with PHSE (14/84 (16.7%) vs. 123/223 
(55.2%); p < 0.001) as compared to women with moderate or no painful symp-
toms (n = 84). In addition women with infertility and severe pain showed a 
more aggressive disease with higher rAFS adhesion scores (29.2 ± 26.8 
vs. 10.9 ± 19.2, p < 0.001) and associated DIE (153/223 (68.6%) vs. 19/84 
(22.6%), p < 0.001).
Limitations, reason for caution: There was a possible selection bias due to 
inclusion of only surgical patients. Specific biases may have occurred because 
the prevalence of DIE may be overestimated in our specific study population. 
Actually, the recruitment at our center, where we specialize in the care of 
severe endometriosis, may contribute to the elevated rate of patients affected 
by DIE.
Wider implications of the findings: We demonstrate in a large cross sectional 
study that infertile painful endometriotic women display a more severe disease 
with higher rate of previous history of surgery for endometriosis, higher rAFS 
adhesions scores and associated deeply infiltrating lesions. However, even if 
an association does not constitute proof of cause and effect, investigating the 
effects of painful symptoms in endometriotic women wishing to conceive is a 
step towards a more appropriate multidisciplinary approach.
Study funding/competing interest(s): Funding by University(ies), none.
Trial registration number: None.

P-190 The endometrial gene expression signature of recurrent 
implantation failure after IVF

Y.E.M. Koot1, S.R. van Hooff2, C.M. Boomsma1, D. van Leenen2,  
M.J.A. Groot Koerkamp2, M. Goddijn3, M.J.C. Eijkemans4, B.J.C.M. Fauser1,  
F.C.P. Holstege2, N.S. Macklon5

1University Medical Center Utrecht, Department of Reproductive Medicine 
and Gynaecology, Utrecht, The Netherlands
2University Medical Center Utrecht, Department of Molecular Cancer  
Research, Utrecht, The Netherlands

3Academic Medical Center University of Amsterdam, Center for Reproductive 
Medicine, Amsterdam, The Netherlands
4University Medical Center Utrecht, Julius Center for Health Sciences and 
Primary Care, Utrecht, The Netherlands
5University of Southampton, Human Development and Health Faculty of 
Medicine, Southampton, United Kingdom

Study question: The aims of this study were to elucidate how the endometrial 
gene expression profile differs between women with recurrent implantation fail-
ure (RIF) and controls, and to investigate whether a predictor set of genes could 
be identified able to distinguish between these women.
Summary answer: An endometrial mRNA expression profile characteristic of 
RIF developed in two independent cohorts of both women with RIF and con-
trols predicts the RIF phenotype with 88% precision.
What is known already: Transcriptomic studies have identified gene expres-
sion profiles characteristic of the window of implantation, and preliminary 
studies have indicated that these may be disrupted in some women with RIF.
Study design, size, duration: Between 2006 and 2013, mid-luteal phase endo-
metrial biopsies were taken in the natural cycle from two serial cohorts, each 
consisting of women with RIF, defined as ≥3 failed IVF/ICSI treatments or 
replacement ≥10 embryos without the occurrence of a pregnancy (n = 23 and 
n = 20), and controls (n = 23 and n = 50).
Participants/materials, setting, methods: All subjects had undergone IVF/
ICSI treatment in two tertiary hospitals. The control group had all conceived 
within the first two cycles of ICSI (n = 50) or IVF treatment (n = 23), and were 
therefore considered unlikely to have an endometrial factor. Microarray profil-
ing and subsequent bioinformatic analysis sought a gene expression signature 
predictive of RIF.
Main results and the role of chance: Samples from 43 women with RIF and 
73 controls were included in the analysis. A predictive gene signature was de-
termined in a training set, which was validated in 34 samples. The RIF endo-
metrial gene expression signature was shown to predict the RIF phenotype with 
88% precision (95% CI: 53–99%). Sixteen percent of RIF patients showed a 
control-like expression profile, indicating that in these patients RIF may have 
an embryonic rather than endometrial aetiology.
Limitations, reason for caution: Endometrial sampling was performed after 
retrospective data analysis and although women were recruited from two hos-
pitals, further validation of the identified profile in other hospital populations 
is desirable.
Wider implications of the findings: This study represents the largest vali-
dated gene expression cohort study in RIF to date. The expression profile of a 
predictor set of 374 genes provides the basis for a novel diagnostic approach 
to identify the endometrial factor in infertility, and can be of value in guiding 
further treatment in women who fail to conceive from IVF. Further secretomic 
and histologic studies are now required to identify specific putative therapeu-
tic targets.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), this study was funded by a GFI grant from Merck Serono.
Trial registration number: NCT00351481.

P-191 A safety and efficacy study on long term treatment with Letrozole 
after GnRH A down-regulation in premenopausal patients with moderate 
and severe endometriosis

J. Bartley1, A.D. Ebert2, K.H. Schweppe3

1Charité Universistätsmedizin, Gynecology, Berlin, Germany
2Praxis für Frauengesundheit, Gynecology, Berlin, Germany
3Endometriosezentrum Krankenhaus Westerstede, Gynecology, Westerstede, 
Germany

Study question: The use of aromatase inhibitors (AI) is recommended for the 
treatment of refractory endometriosis in combination with i.e. GnRHa. How-
ever, the effect of long term AI monotherapy in premenopausal women is un-
known. This study evaluates the safety, tolerability and efficacy of letrozole 
after down regulation with the GnRHa leuprorelin acetate.
Summary answer: Long-term letrozole monotherapy is insufficient to achieve 
a sustainable pain relieve and a frequent development of large functional cysts 
and SAEs has led to a frequent premature discontinuation of treatment. This 
suggests that long-term letrozole monotherapy is unsafe in premenopausal 
women and ineffective for the treatment of endometriosis.
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What is known already: One possible explanation for the failure standard 
medical treatment in endometriosis may extraovarian estradiol synthesis by 
the aromatase pathway and aromatase expression has been described within 
endometriotic lesions. In the literature less than 20 cases have been de-
scribed of premenopausal women suffering from endometriosis treated with 
AI monotherapy. However, due to the fear that AI may induce follicular 
growth there is no widespread use of AI as monotherapy in premenopausal 
women.
Study design, size, duration: This was a multicenter, open-label, exploratory 
phase II randomized controlled trial (RCT). 40 patients were recruited and 
monitored in gynaecological departments of five German hospitals from Octo-
ber 2002 (first enrolment) to June 2006 (last completion).
Participants/materials, setting, methods: 40 premenopausal women with 
moderate/severe endometriosis received 2 months GnRHa pretreatment be-
fore randomization (N = 36) to 4 months treatment of letrozole 2.5 mg/day 
(N = 19) or GnRHa 3.75 mg/month (N = 17). Safety variables included ad-
verse event profile, gynaecological and ultrasound examination and labora-
tory parameters. Efficacy was assessed by pain reduction using the visual 
analog scale (VAS).
Main results and the role of chance: Five SAEs in the letrozole group – 
arthralgia, large ovarian cysts, vaginal bleeding, low abdominal pain – led 
to premature discontinuation and were considered to be related to the study 
medication. Under GnRHa treatment a significant decrease of LH (p = 0.018), 
estradiol (p = 0.028), estrone (p = 0.036), progesterone (p = 0.046) and corti-
sol (p = 0.043) and Ca125 (p = 0.012) levels were observed. However, in the 
letrozole group only estrone levels were significantly reduced (p = 0.047), 
whereas a significant increase of LH (p = 0.001), FSH (p = 0.033), estradiol 
(p = 0.006), progesterone (p = 0.015) and Ca125 (p = 0.036) was observed. 
In the letrozole group 13 patients developed new functional cysts >3 cm, 
but none in the GnRHa group. The VAS pain score decreased significantly 
under GnRHa treatment (p = 0.005) but showed an increase under letrozole 
treatment.
Limitations, reason for caution: The number of participants is rather limited. 
Furthermore, the endocrine profile under therapy was only tested once monthly, 
insufficient to permit a conclusion on the course of the endocrine profile in 
detail in premenopausal women with long term letrozole treament.
Wider implications of the findings: Due to the large number of SAEs under 
letrozole monotherapy in premenopausal women suffering from endometriosis 
it seems unethical to us to consider a repetition of a study with long-term mono-
therapy of any AI in premopausal women suffering from endometriosis. Hence, 
it seems difficult to overcome the limitations of this study due its relatively small 
study size. Indeed, this study gives the evidence that the treatment with AI can 
only be recommended in combination with hormonal treatment suppressing 
gonadotrophin secretion, i.e. combined hormonal contraceptives, progestagens 
or GnRha, Futhermore, the treatment with AI should be restricted to a limited 
time due to its severe side effects with possible long term implications for the 
women’s health.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Novartis Pharma Nuremberg.
Trial registration number: ClinicalTrials.gov identifier NCT00240942.

P-192 G-CSF instillation in bad prognosis patients may improve embryo 
implantation in an oocyte donation program

N. Szlarb1, A. Joulianos2, M. Fernandez3, E. Rocafort3, I. Herrera1, S. Rogel1, 
J. Aizpurua1

1IVF Spain, Medical Doctor, Alicante, Spain
2IVF Spain, Nurse, Alicante, Spain
3IVF Spain, Embryologist, Alicante, Spain

Study question: Can endometrial perfusion of granulocyte colony-stimulating 
factor (G-CSF) improve endometrial thickness and pregnancy rates in recipi-
ents with a low chance of pregnancy due to suboptimal endometrium (<7 mm 
thickness and/or low volume or VFI) after administration of high dosage of 
oestrogens in an oocyte donation program?
Summary answer: This study supports the benefits of endometrial perfusion 
with G-CSF 2 or 3 days before embryo transfer in thin endometria resistant 
to oestrogen stimulation, achieving a better endometrial thickness ensured by 
ultrasound scan the same day of embyo-transfer, and improving success rates in 
an oocyte donation program.

What is known already: A small number of IVF patients fail to achieve normal 
endometrial thickness with routine hormone treatments. Even when vasodila-
tors are given, many women fail to reach minimal endometrial thickness/vol-
ume associated with low pregnancy chances.

Recent reports have suggested that intrauterine perfusion with (G-CSF) 
may be effective in women who are otherwise resistant to treatment.
Study design, size, duration: Retrospective study over 12 months including 
47 egg-donation patients with endometrial thickness less than 7 mm after oes-
trogens therapy for at least 20 days. Chronic endometritis and Asherman were 
excluded from the study population. All patients failed to conceive in previous 
embryo-transfers.
Participants/materials, setting, methods: In a private fertility clinic, 
the study group (A) included 29 patients who received uterine instillation 
with 1 ml Granocyte© 34 IU using a intrauterine transfer catheter under 
sonographic control, 2–3 days before embryo transfer. The control group 
(B) included 18 patients who did not receive perfusion. In both groups 
endometrium was evaluated with power Doppler before and at the day of 
embryo-transfer.
Main results and the role of chance: There were no differences in 
both groups regarding mean age (Group A: 40.3 ± 5.68 years; Group 
B: 40.6 ± 5.57 years), cause of infertility or seminal parameters. With 
3.2 ± 1.1 days between perfusion and embryo-transfer, endometrial thick-
ness increased from 6.0 ± 1.2 to 7.3 ± 1.1 mm, while in the control group 
the increase was 6.3 ± 1.1 to 6.5 ± 1.7 mm (p > 0.05). In the study group, a 
34.4% clinical pregnancy rate (PR) was observed while in the control group 
only 11.1% (p = 0.08). There seems to be a benefit of G-CSF instillation in 
terms of pregnancy rates in these bad prognosis patients, although the en-
dometrial thickness didn’t improve significantly, probably due to the small 
sample size.
Limitations, reason for caution: Small sample size (but a highly selected 
patient population) in a retrospective observational study. A prospective study 
comparing instillation with GCSF and placebo is ongoing to determine if it is 
the growth factor or the instillation procedure (with possibly pro-inflammatory 
effects) responsible for the clinical differences.
Wider implications of the findings: This study may support the utility of 
G-CSF in the treatment of chronically thin endometrium and suggests that such 
treatment will, in very adversely affected patients, still result in low, but reason-
ably improved clinical pregnancy rates. Increase in the study population will 
allow us to confirm the present data.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVF Spain.
Trial registration number: Not registered.

P-193 Down-regulation of milk fat globule EGF factor 8 (MFG-E8) 
impairs endometrial receptivity

Abstract withdrawn by the author

P-194 Gene expression profiling of cumulus oophorus cells reveals 
significant altered pathways in patients with endometriosis

A. Marino1, S. Raimondo2, A. Volpes1, D. Fanale3, G. Cicero3, G. De Leo2,  
F. Sammartano1, R. Alessandro2, A. Allegra1

1ANDROS Day Surgery Clinic, Reproductive Medicine Unit, Palermo, Italy
2University of Palermo, Dipartimento di Biopatologia e Biotecnologie  
Mediche e Forensi, Palermo, Italy
3University of Palermo, Dipartimento di Discipline Chirurgiche Oncologiche e 
Stomatologiche, Palermo, Italy

Study question: Is there a difference in the global gene expression profile of 
cumulus cells (CC) associated with mature oocytes in patients affected by se-
vere endometriosis compared to control patients referred to in-vitro fertilization 
for a severe male factor?
Summary answer: In patients with severe endometriosis, a down-regulation 
of a large number of genes involved in key regulatory pathways, such as 
extracellular matrix assembling and inflammation-like processes, is shown. 
The impairment of these mechanisms could be responsible for poor oocyte 
quality, with low fertilization and implantation rates, observed in endome-
triosis patients.
What is known already: Patients with severe endometriosis undergoing IVF 
show a decrease in the number of retrieved oocytes and lower fertilization, 
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implantation and pregnancy rates in comparison with patients affected by 
tubal factor infertility. Different studies demonstrated a major impairment 
in oocyte quality rather than in endometrial receptivity in endometriosis pa-
tients. A non-invasive method for evaluating the oocyte competence is the 
gene expression analysis of cumulus cells which establish a functional cross-
talk with the oocyte.
Study design, size, duration: Experimental study in which the global gene 
expression profile of CC associated with mature oocytes in 18 patients affected 
by severe endometriosis was compared to control CC obtained from 18 patients 
affected by a severe male factor.
Participants/materials, setting, methods: The patients were recruited at AN-
DROS Day Surgery Clinic, Palermo, Italy and underwent a long-protocol. rFSH 
was used and ICSI was performed.

For each group, CC were pooled, RNA was extracted and microarray per-
formed. Subsequently, quantitative real-time PCR was performed in CC of 
other endometriosis patients (n = 5) and controls (n = 7).
Main results and the role of chance: Considering as significant only the genes 
with fold change ≥1.5 and p < 0.05, a list of 595 differentially expressed genes 
was identified. 320 genes resulted down-regulated and 275 up-regulated. The 
most significant changes were observed in key genes involved in chemokine 
signaling pathway and cell-cell or cell-extracellular matrix adhesion. Several 
genes of these pathways were down-regulated in endometriosis patients. Indi-
vidual RT-PCR assays confirmed for ten genes (RUNX1, ARGHAP10, NLRP2, 
CYP11A1, TNFAIP6, CXCL2, CD44, TENASCIN C, IL-8, INTEGRIN b2) the 
results of microarray analysis.
Limitations, reason for caution: In both groups, the CC associated with ma-
ture oocytes of all patients were pooled together, with no noticeable individual 
differences. This procedure was mandatory due to the very low quantity of ob-
tained RNA.

The results of this paper should be validated in further studies.
Wider implications of the findings: The results of this paper show that 
several genes involved in chemokine mediated-signaling pathway and in 
the functional cross-talk between CC and the oocyte are down-regulated 
in endometriosis CC, indicating an impairment of these processes which 
could explain the reduction of oocyte competence in endometriosis pa-
tients. This preliminary knowledge may represent the starting point for a 
complete, future elucidation of the relationship between endometriosis and 
oocyte competence.
Study funding/competing interest(s): Funding by hospital/clinic(s),  
ANDROS Day Surgery Clinic, Palermo, Italy.
Trial registration number: None.

P-195 The in-vitro effect of the peritoneal fluid and TGFβ1 on fibroblast 
and endometriotic epithelial cell proliferation

M. Ibrahim1, M.L. Barcena de Arellano1, V. Chiantera2, S. Frangini2,  
S. Younes2, S. Mechsner1

1Charite Universitaetsmedizin, Endometriosis Centre – Gynecology, Berlin, 
Germany
2Charite Universitaetsmedizin, Gynecology, Berlin, Germany

Study question: Can TGFβ1 affect the in-vitro proliferation rate of the mouse 
fibroblast (MF) and endometriotic epithelial cell (EEC) in a different way than 
that by the peritoneal fluid?
Summary answer: It was clear that although the TGFβ1 had no significant 
effect on the proliferation rate of MF and EEC in-vitro, the peritoneal fluid 
(PF) from women with endometriosis (EM) could stimulate the MF prolif-
eration (but not EEC) which could be partially attributed to the estradiol 
(E2) in PF.
What is known already: TGFβ1 is known to mediate Epithelial-Mesenchy-
mal Transition (EMT) during embryogenesis, fibrosis and cancer metastasis. 
EMT is important in the development of both EM and adenomyosis (AM). 
The endometrial epithelial cells are transformed into stromal cells then into 
fibroblasts laying down collagen. Endometriotic lesions are usually associ-
ated with varying degrees of fibrosis which contribute to chronic pelvic pain 
in these patients. EMT is thought to occur in the basal endometrium (BE) in 
AM as well.
Study design, size, duration: It is an experimental study that included patients 
with peritoneal endometriosis (n = 20) and control (n = 20). PF from endome-
triotic patients (n = 19) and healthy (n = 13) was collected.

Basal endometrium from AM patients (n = 10) and control (n = 10) were 
collected. It was carried out at Charite Universitätsmedizin – Berlin, Germany 
(2012–2013).
Participants/materials, setting, methods: The MF(L-929) and EECline(12Z) 
were incubated till 72 h with TGFβ1(0.1–10 ng/ml), 10% EM and control PF 
and E2(0.1 nM–10 nM) separately. TGFβ1 in PF in EM and control was mea-
sured by ELISA. Immunoexpression of TGFβ receptors (1.2 and 3) in healthy, 
EM peritoneum and in AM was done.
Main results and the role of chance: The PF from EM patients had a stimu-
latory effect on the proliferation of MF at 24–48 h incubation which could 
be reproduced with 1 nM E2 at 48 h incubation. TGFβ1 could not affect the 
proliferation rate of either MF or the EEC lines up to 72 h. The immune-
expression of the three TGFβ receptors could be shown in both cell lines by 
immunofluoresence.

TGFβ1 level in PF was insignificantly different between EM and control, 
although TGFβ receptor 2 was significantly more immune-expressed in healthy 
peritoneum than EM. The BE showed significantly higher immune-expression 
of TGFβ receptor 3 in AM than control and higher TGFβ receptor 2 than recep-
tor 1 and 3.
Limitations, reason for caution: The lack of in-vivo model of EM or AM 
could weaken any in-vitro experiments. Testing other growth factors in PF from 
EM which could partially stimulate the MF proliferation is essential. Testing 
TGFβ2 and 3 level in PF should follow.
Wider implications of the findings: According to our results we could suggest 
that targeting E2 level in the PF in EM might control the fibroblastic prolifera-
tion and hence the fibrosis. The TGFβ receptor 3 might be a future target for 
controlling AM progression.
Study funding/competing interest(s): Funding by national/international 
organization(s), Funding by commercial/corporate company(ies), the study is 
funded by Bayer pharmaceuticals, Germany and a doctoral scholarship from 
Ernst Schering foundation, Germany and Nachwuchsförderung des Landes 
Berlin, Germany.
Trial registration number: Basic science.

P-196 Dienogest for pain symptoms caused by rectovaginal 
endometriosis resistant to norethisterone acetate: prospective cohort 
study

C. Scala1, U. Leone Roberti Maggiore2, S. Salvatore2, E. Papaleo2, V. 
Remorgida1, L. Odetto1, A. Racca1, P.L. Venturini1, M. Candiani3, S. Ferrero1

1San Martino Hospital and National Institute for Cancer Research, University 
of Genoa, Department of Obstetrics and Gynecology, Genoa, Italy
2IRCCS San Raffaele Hospital, Department of Obstetrics and Gynecology, 
Milan, Italy
3Vita – Salute San Raffaele University Hospital, Department of Obstetrics and 
Gynecology, Milan, Italy

Study question: Is dienogest (DNG) efficacious in treating pain symptoms 
caused by rectovaginal endometriosis resistant to norethisterone acetate 
(NETA)?
Summary answer: DNG improves patient satisfaction compared with NETA. 
It ameliorates endometriosis-related pain symptoms and quality of life without 
causing significant changes in the volume of rectovaginal nodules and adverse 
effects.
What is known already: Progestins are valuable options for the treatment of 
endometriosis-related pain symptoms; however, no study compared the efficacy 
and safety of different progestins in the treatment of endometriosis.
Study design, size, duration: 24-week open-label prospective cohort study.
Participants/materials, setting, methods: The study included 17 women with 
rectovaginal endometriosis who had persistence of pain symptoms after treat-
ment with NETA. Patients received DNG (2 mg/day) for 6 months. Patient sat-
isfaction was the primary endpoint. Secondary endpoints were: pain symptoms, 
EHP-30, FSFI and adverse effects.
Main results and the role of chance: Patient satisfaction improved at 
3- (p = 0.020) and 6-month (p < 0.001) treatment with DNG. DNG de-
creased the intensity of deep dyspareunia and non-menstrual pelvic pain at 
3- (p < 0.001) and 6-month (p < 0.001). By week 24, the absolute reduction 
in visual analogue scale was 31.3 mm for deep dyspareunia and 18.3 mm 
for non-menstrual pelvic pain. There was an improvement in three modular 
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dimensions of the EHP-30: emotional well-being (p = 0.023), self-image 
(p = 0.014) and sexual intercourse (p = 0.037). There was a tendency to-
wards better total FSFI score (p = 0.055). Nodule volumes did not change 
during treatment (p = 0.372). The number of analgesics used significantly 
decreased by week 24 (p < 0.001). There was no significant difference in the 
incidence of adverse effects between NETA and DNG (p = 0.295).
Limitations, reason for caution: The study was open label and treatments 
were not randomly allocated; the sample size was small.
Wider implications of the findings: This study confirms the efficacy of 
DNG in treating endometriosis-related pain symptoms and suggests for the 
first time that it may be more efficacious than NETA. If these findings will 
be confirmed by randomised controlled trials with larger sample size, DNG 
may become the first choice progestin for the treatment of pain caused by 
endometriosis.
Study funding/competing interest(s): Funding by University(ies), University 
of Genoa, Italy, PRA 2012.
Trial registration number: None.

P-197 Association of SLC18A1 gene polymorphisms with embryo 
implantation and early pregnancy loss in recipients undergoing IVF with 
donated oocytes

A.A. Castillo-Dominguez1, A.R. Palomares1, M. Cortés-Rodríguez2,  
E. Cogollos-Ubeda1, M. Ruíz-Galdón2, A. Reyes-Engel2

1Instituto de Fertilidad Clinica Rincon, IVF Unit, Málaga, Spain
2Faculty of Medicine, University of Málaga, Biochemistry and Molecular  
Biology, Málaga, Spain

Study question: Genotyping of Thr136Ile (rs1390938) and Thr4Pro 
(rs2270641) polymorphisms in SLC18A1 gene were used to assess their pos-
sible influence in success of IVF treatments between recipients using oocyte 
donors in an endometrial receptivity model.
Summary answer: Thr136Ile polymorphism of SLC18A1 gene was associated 
different clinical outcomes between recipients grouped according to their geno-
type. Recipients homozygous for Thr136 allele presented significantly lower 
implantation rates (IR) and suffered higher biochemical pregnancy loss events. 
Allele distribution for Thr4Pro polymorphism was differentially distributed 
when compared with pregnancy outcome.
What is known already: The protein product of SLC18A1, the vesicular 
monoamine transporter 1 (VMAT1), has been detected at glandular cells in the 
uterus. VMAT1 is responsible of monoamine storage inside vesicles and re-
lease of them to the extracellular space, being the serotonin (5-HT) one of the 
substrates more efficiently transported. Serotonergic system has been proposed 
to influence reproductive processes and 5-HT in the embryo maternal interface 
has been proposed to be determinant during embryo development and implanta-
tion success.
Study design, size, duration: A nested case-control study was used involving 
recipients undergoing IVF treatments with donated eggs. A total of 227 patients 
were recruited between July 2009 and February 2011 at the Instituto de Ferti-
lidad Clínica Rincón facilities. Groups were established according to the final 
results obtained after the treatments.
Participants/materials, setting, methods: Genomic DNA isolation was 
performed from buccal swaps. TaqMan® OpenArray® Genotyping System 
(Applied-Biosystems) was used for genotyping selecting probes included for 
rs1390938 and rs2270641. Chi-squared or Fisher exact test and logistic regres-
sion model were used to assess possible differences between genotype frequen-
cies and groups of recipients according to the outcome.
Main results and the role of chance: Assessment of genotype distribu-
tion between groups of recipients was in Hardy-Weinberg equilibrium 
(p > 0.05).

Different IR were obtained for different genotypes of the Thr136Ile poly-
morphism Thr/Thr (22.86%), Thr/Ile (51.03%) and Ile/Ile (35.86%) (p = 0.001). 
Thr4Pro allele frequencies varied between recipients successfully pregnant 
(Thr = 0.59) and those that did not (Thr = 0.47) (p value = 0.002). Thr136 allele 
was higher in recipients that suffered a biochemical pregnancy loss compared 
to those that get pregnant 22% vs. 57%, respectively (p = 0.0056). In addition 
higher frequencies of homozygous Thr136 were associated with biochemical 
pregnancy loss under a recessive inheritance model [13.82 (2.58-74.10) OR 
(95% CI)] (p value = 0.0053).

Haplotype analysis revealed that haplotype Ile136-Thr4 was associated with 
increased pregnancy rates [0.61 (0.39–0.97) OR (95% CI)] (p value = 0.039).
Limitations, reason for caution: The present study is based on a possible 
influence of gene polymorphism that could affect implantation and preg-
nancy maintenance. Still are needed further studies that could provide new 
insights about functional effects of Thr136Ile and Thr4Pro polymorphism at 
SLC18A1.
Wider implications of the findings: Thr136Ile and Thr4Pro polymorphisms 
in SLC18A1 gene are associated with success of pregnancy in the present en-
dometrial receptivity model. Homozygous Thr136 carriers showed reduced 
implantation and pregnancies rates might related to reduced VMAT1 activity 
associated to this genotype. Decreased monoamine flux release at the extracel-
lular location in the glandular region of the uterus, could compromise 5-HT 
availability that is needed for the maternal-embryo dialogue during the implan-
tation and the onset of pregnancy.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Institutional Fundings Univeristy of Malaga (SAF2008-
03314). Instituto de Fertilidad Clínica Rincón (PTQ 09-01-00496).
Trial registration number: None.

P-198 Dyspareunia in women with endometriosis

A.S. Kohl Schwartz1, T. Charpidou2, K. Geraedts3, M. Wölfler4, B. Leeners3

1Cantonal Hospital of Winterthur, Department of Gynecology and Obstetrics, 
Winterthur, Switzerland
2Cantonal Hospital of Baden, Department of Gynecology, Baden, Switzerland
3University Hospital of Zurich, Division of Reproductive Endocrinology, 
Zürich, Switzerland
4RWTH Aachen, Department of Gynecology, Aachen, Germany

Study question: What characterizes women with dyspareunia and endometriosis? 
Is there an association with specific anatomical lesions?
Summary answer: 18.5% of the 470 women with endometriosis investigated 
in our German multicentre study, reported to suffer from dyspareunia. Contrary 
to current literature the presence of dyspareunia was not related to specific ana-
tomical lesions. As to expect no association with the ASRM stages could be 
demonstrated.
What is known already: Endometriosis i.e. endometriotic tissue implants out-
side the uterine cavity is a chronic, often progressive disease occurring in up to 
10% of women during reproductive age. Classical symptoms are chronic pelvic 
pain, disturbed bleeding patterns and reduced fertility. Dyspareunia is one of 
the characteristic pain complaints in women with endometriosis. Current re-
search gives emphasis to the hypothesis, that specific location of endometriosis, 
i.e. those of the uterosacral ligaments are associated with a higher prevalence 
of dyspareunia.
Study design, size, duration: Retrospective data analysis of 470 women with 
surgically/histologically confirmed endometriosis. Women were recruited in 
different Swiss and German hospitals. Data on dyspareunia were collected 
using a self-administered questionnaire designed to investigate quality of life 
quality (qol) of life in endometriosis.
Participants/materials, setting, methods: Data acquisition was made with a 
questionnaire in gynecologic units throughout Switzerland and Germany, on 
average 37.5 months after the first surgery. Socio-demographic data, medical, 
gynaecologic and obstetric history, and different aspects of the qol were col-
lected in women suffering from endometriosis and controls matched for age 
and nationality.
Main results and the role of chance: A total of 90.8% (427) women answered 
the question about dyspareunia. Out of these 20.4% (87) women who report-
ed to suffer from pain in every or almost every intercourse were considered 
presenting dyspareunia. In addition, 45.7% (195) women rarely or sometimes 
experienced dyspareunia and 33.9% (145) described to never or almost never 
experience dyspareunia. Dyspareunia was experienced independently from the 
ASRM stages (i.e. 20% in ASRM I, 16.9% in ASRM II, 21.9% in ASRM III 
and 21.4% in ASRM IV). The occurrence of dyspareunia after surgical treat-
ment of an obliterated Douglas (21.2%), resection of implants on the uterosac-
ral ligament (20.6%) or a resection in the vaginal fornix (21.2%) did not differ 
significantly.
Limitations, reason for caution: Time between diagnostic surgery and data 
acquisition varied between less than a year and 21 years, so that further analysis 
will clarify the effect of time since surgery on the development of dyspareunia. 



i200

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014

Future analysis will also investigate the occurrence of dyspareunia on the back-
ground of medical treatments.
Wider implications of the findings: Not only women with lesions of the 
uterosacral ligament suffer from dyspareunia. In addition, Douglas pouch oblit-
eration and resected lesions in the vagina were associated with dyspareunia. 
Consequently, any women suffering from endometriotic lesions close to the va-
gina should systematically be counselled to reduce potential consequences of 
endometriosis on sexual activity.
Study funding/competing interest(s): Funding by hospital/clinic(s), Univer-
sity Hospital of Zurich, Switzerland.
Trial registration number: None.

P-199 Human endometrial stroma cells express CXCL1 in vitro through 
different signalling pathways

O. Altergot-Ahmad1, S.J. Boeddeker1, D.M. Baston-Buest1, J.S. Kruessel1,  
A.P. Hess1

1University of Duesseldorf, OB/GYN, Duesseldorf, Germany

Study question: Are the two signalling pathways – MAPK and JNK – involved 
in the expression of the chemokine C-X-C-motif ligand 1 (CXCL1) in the 
human endometrial stroma cell line St-T1 either decidualized or not decidual-
ized and is there a role for Syndecan-1 (Sdc-1) in this process?
Summary answer: Both pathways are involved in CXCL1 expression, but 
only the MAPK signalling pathway is influenced by Sdc-1 investigated by 
sdc-1 knock-down. JNK pathway regulates CXCL1 independent of Sdc-1. 
Decidualized cells had a higher sensitivity towards used signalling pathway 
inhibitors.
What is known already: CXCL1 is one of the most important chemokines 
during the implantation and mediates its function through a G-protein activated 
second messenger cascade by the CXC-receptor 2 and the co-receptor Sdc-1. 
Previous studies of Sdc-1 by use of the knock-down cell line KdS1 offered 
changes in cytokine and angiogenic factor expression of decidualized KdS1 as 
well after incubation with embryonic stimuli (IL-1β).
Study design, size, duration: This study was performed in vitro with the 
human endometrial stroma cell line St-T1 (Brosens, 2009) and the inducible 
Sdc-1 knock-down cell line KdS1 based on St-T1. Treated vs. untreated con-
trols were evaluated with n ≥ 4.
Participants/materials, setting, methods: St-T1 and KdS1 were both 
treated with decidulization stimuli, embryo surrogate IL-1β (10 ng/ml for 
non- and 0.1 ng/ml for decidualized cells) and MEK1/2 and c-Jun inhibitors. 
Culture media supernatant were used in a CXCL1-ELISA and total protein 
in western blot.
Main results and the role of chance: After treatment with decidualization 
stimuli, IL-1β and inhibitors the ELISA evaluation showed a significant  
decrease of CXCL1 in c-Jun inhibitor treated St-T1, dSt-T1, KdS1 and 
dKdS1 (decidualization was proven by prolactin PCR). Here the decidual-
ization sensitized the cells for the inhibitor effect. In St-T1 and KdS1 the 
significant decrease started from 10 μM or 25 μM c-Jun inhibitor and in 
dSt-T1 and dKdS1 from 5 μM already. In St-T1 and dSt-T1 the MEK1/2 
inhibitor caused no significant alteration in CXCL1 expression. However 
KdS1 and dKdS1 showed a significant decrease of CXCL1 at 50 μM or 
25 μM inhibitor. The decidualization produced no change in CXCL1 ex-
pression in St-T1 vs. dSt-T1, nevertheless untreated KdS1 showed a lower 
sensitivity towards MEK1/2 inhibitor in contrast to dKdS1.
Limitations, reason for caution: This study was performed in vitro. The 
knock-down cell line KdS1 was generated by a double transfection of the ini-
tially endometrial stroma cell line St-T1.
Wider implications of the findings: This study showed that MAPK signal-
ling pathway and JNK signalling pathway are both involved in the expression 
of CXCL1, an important chemokine during human embryonic implantation. 
Dysregulations in these pathways could cause interference during implantation 
process and threaten the establishment of a healthy pregnancy. Embryo transfer 
medium containing additions maintaining these two pathways could assist the 
implanting embryo during IVF treatment.
Study funding/competing interest(s): Funding by national/international 
organization(s), German research foundation (DFG) He 3544/2-2 and He 
3544/2-3.
Trial registration number: Basic science.

P-200 Syndecan-1 knock down alters apoptotic susceptibility  
to embryonic stimuli in the human endometrial epithelial cell  
line RL95-2

S.J. Boeddeker1, D.M. Baston-Buest1, O. Altergot-Ahmad1, J.S. Kruessel1,  
A.P. Hess1

1University of Duesseldorf, OB/GYN and REI, Duesseldorf, Germany

Study question: Is the expression of apoptosis related proteins in endo-
metrial epithelial cell line RL95-2 altered by a knock down (kd) of the 
co-receptor Syndecan-1 (Sdc-1) and if so, does the alteration influence the 
apoptotic susceptibility to embryonic stimuli like cytokines and anti-Fas 
antibody (ab)?
Summary answer: A lower Sdc-1 expression in RL95-2 influences the expres-
sion of apoptosis related proteins compared to control which is correlated with 
higher apoptotic susceptibility of these cells displayed by higher levels of active 
Caspase-3 after treatment with embryonic stimuli.
What is known already: Trophoblast invasion in the decidua is accompa-
nied by the apoptotic cell death of cells of the maternal epithelium and a 
suggested mechanism is via the extrinsic Fas/ FasL pathway but intracel-
lular signalling pathways remain unknown. Sdc-1 as a growth-factor and 
chemokine co-receptor fulfils many functions regarding binding, storage and 
signalling of its ligands. Recent publications reveal contrary influences of 
Sdc-1 to the apoptotic inducibility of human carcinoma cells depending on 
the origin of tissues.
Study design, size, duration: RL95-2 vs. RL95-2 with Sdc-1 kd; 4-5 indepen-
dent experiments.
Participants/materials, setting, methods: RL95-2 human endometrial epi-
thelial cells were chosen to generate a stable Sdc-1 kd. Induction of apoptosis 
was determined after treatment with embryonic stimuli (anti-Fas ab, IL-1β, 
IFN-γ, TGF-β1 and TNF-α). Furthermore, the expression of apoptosis related 
proteins before and after induction was investigated via Antibody Arrays and 
active Caspase-3 ELISA.
Main results and the role of chance: The kd of Sdc-1 was generated suc-
cessfully in RL95-2. Different proteins with an anti-apoptotic impact were sig-
nificantly decreased in RL95-2 with Sdc-1 kd (IAPs, heme oxygenase-2, heat 
shock proteins-27 and -70). Incubation with an anti-Fas ab induced apoptosis in 
both cell types with a peak after 7 h. Treatment with the cytokine combination 
sensitized the cells to Fas-mediated apoptosis. RL95-2 with Sdc-1 kd revealed 
higher apoptotic inducibility displayed by higher levels of active Caspase-3. 
After induction of cell death the expression of apoptosis related proteins re-
vealed an increase of death receptors Fas and TRAIL in RL95-2 with Sdc-1 kd.
Limitations, reason for caution: The study was limited to in vitro experiments 
with the human cell line RL95-2. Embryo contact was mimicked with cytokines 
known to be secreted by the trophoblast during implantation and an anti-Fas ab 
as an alternative for the Fas-Ligand bearing trophoblast.
Wider implications of the findings: Sdc-1 is supposed to influence endome-
trial apoptosis during embryo implantation and further experiments will reveal 
the signaling pathways behind these interaction.

The role of Sdc-1 in vivo might be observed during IVF-treatment by en-
dometrial scratching, quantification of Scd-1 and afterwards be correlated with 
IVF-results for the individual patient.
Study funding/competing interest(s): Funding by national/international 
organization(s), German research foundation (DFG) He 3544/2-2 and -3.
Trial registration number: None.

P-201 Disruption of progesterone signaling by microRNA-200a 
precludes embryo implantation in the cervix

H. Haraguchi1, Y. Hirota1, T. Saito-Fujita1, M. Egashira1,  
L. Matsumoto1, M. Matsuo1, T. Hiraoka1, K. Koga1, J. Cha2,  
S.K. Dey2, T. Fujii1, Y. Osuga1

1The University of Tokyo, Department of Obstetrics and Gynecology,  
Tokyo, Japan
2The Perinatal Institute Cincinnati Children’s Hospital Medical Center,  
Division of Reproductive Sciences, Cincinnati, U.S.A.

Study question: The embryo does not normally implant in the cervix but in the 
uterus. Are there any local molecular machineries to prevent embryo implanta-
tion in the cervix?
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Summary answer: Progesterone (P
4
) signaling in the uterus makes epithe-

lial differentiation and stromal proliferation in the receptive phase and further 
provides successful implantation, while such P

4
 signaling with the appropriate 

proliferation/differentiation switching is disrupted in the cervix by microRNA-
200a (miR-200a). These findings indicate that P

4 
signaling deficiency confers 

cervical non-responsiveness to implantation.
What is known already: In mice and humans, P

4
 regulates epithelial dif-

ferentiation and stromal proliferation in the receptive endometrium, and 
this differentiation/proliferation switching is one of indicators for endome-
trial receptivity. P

4
 acts via progesterone receptor (PR), and its cochaper-

one FKBP52 optimizes PR activity. FKBP52 null mice show implantation 
failure due to the reduction of P

4
-PR signaling, and P

4
 supplementation 

restores its signaling and implantation. P
4
 metabolizing enzyme 20α-HSD 

is induced by miR-200a through the reduction of Stat5 in the pregnant 
myometrium.
Study design, size, duration: Human uterine and cervical tissues were ob-
tained from 30 women with normal menstrual cycles undergoing hysterectomy 
due to gynecological disorders. Wild-type (WT) and FKBP52 null mice were 
used for the evaluation of P

4
 signaling and cell proliferation. Cell lines MCF-7 

and COS-7 were used for functional analyses of miR-200a.
Participants/materials, setting, methods: Proliferation/differentiation status 
in the cervix and uterus was evaluated by Ki-67 immunostaining using human 
and mouse tissues. The expression of PR signaling-related molecules in mice 
was assessed by immunostaining, Western blotting, qPCR and in situ hybridiza-
tion. Cellular functions of miR-200a were assessed by Western blotting and 
reporter assay.
Main results and the role of chance: The proliferation/differentiation 
switching observed in the uterus did not occur in the cervix during the mouse 
and human receptive phase. Impaired P

4
-PR signaling in FKBP52 null mice 

or WT ones with the injection of PR antagonist abolished the uterine prolifer-
ation/differentiation switching in the receptive phase, while such inhibition of 
PR activity never affected the proliferation/differentiation status in the cervix 
during this period. Interestingly, the protein levels of PR were significantly 
low in the cervix compared to the uterus in WT mice; conversely the cervi-
cal miR-200a levels were higher than the uterine ones. The in-vitro analyses 
showed that miR-200a directly represses PR translation. In addition, 20α-
HSD was upregulated and its transcriptional repressor Stat5 was inversely 
downregulated in the cervix compared to the uterus.
Limitations, reason for caution: We performed most of the analyses using 
mouse tissues and cell lines, and found that miRNA-PR-P

4
 signaling is a criti-

cal regulator of cervical non-responsiveness to embryo implantation. However, 
further investigations using human tissues and/or cells are needed to confirm 
the presence of this molecular pathway in the human cervix.
Wider implications of the findings: These findings provide for the first time 
molecular evidence for the non-responsiveness of the cervix to P

4
-PR signal-

ing, which may contribute its inability to allow implantation, and may also help 
us better understand not only the endometrial receptivity in mice and humans 
but also the pathological basis of cervical pregnancy and placenta previa in 
humans.
Study funding/competing interest(s): Funding by national/international 
organization(s), this work was supported by the Precursory Research for Em-
bryonic Science and Technology and the Grant-in-Aid for Scientific Research 
from Japan Society for the Promotion of Science.
Trial registration number: Not applicable.

P-202 Spatio-temporal pattern of endometrial vascular  
extracellular matrix expression is dysregulated in women  
with menorrhagia

S. Biswas Shivhare1, J.N. Bulmer1, B.A. Innes1, D.K. Hapangama2, G.E. Lash1

1Newcastle University, Institute of Cellular Medicine, Newcastle upon Tyne, 
United Kingdom
2University of Liverpool, Institute of Translational Medicine, Liverpool, 
United Kingdom

Study question: How does the pattern of expression of vascular extracellu-
lar matrix proteins change during the course of the normal menstrual cycle in 
the stratum functionalis, stratum basalis and myometrium and is this pattern of 
variation altered in women with menorrhagia?

Summary answer: The pattern of expression of vascular extracellular matrix 
(ECM) components: osteopontin, laminin, fibronectin and collagen IV ditters 
between the normal myometrium, stratum functionalis and stratum basalis.  
In addition, this pattern of expression is altered in menorrhagia. The most no-
table alterations occurred in the stratum basalis and functionalis followed by 
myometrium.
What is known already: Menorrhagia affects 30% of women of reproduc-
tive age and accounts for ∼60% of all hysterectomies. Previous studies sug-
gested important structural roles for endometrial blood vessels, including 
early breakdown. We have previously shown alteration in vascular calponin 
expression in menorrhagia. ECM provides structural framework for endome-
trial stroma, maintaining vascular structure. Vascular ECM includes osteo-
pontin, laminin, fibronectin and collagen IV. Although important to normal 
functioning of endometrium, ECM has not been studied in depth, especially 
in menorrhagia.
Study design, size, duration: Endometrial biopsies were taken from hys-
terectomy specimens from control women, without endometrial pathology 
(proliferative (PP), early secretory (ESP), mid secretory (MSP), late secre-
tory (LSP); n = 5 each group) and women with menorrhagia (PP, ESP, MSP, 
LSP; n = 5 each group). Biopsies were formalin fixed and paraffin embedded 
(FFPE).
Participants/materials, setting, methods: FFPE sections were immunos-
tained for osteopontin, laminin, fibronectin and collagen IV. Vascular ECM 
within the myometrium, endometrial stratum basalis and stratum functionalis 
were scored for the intensity of immunostaining using a modified quicks-
core, taking into account the proportion of positive cells and the intensity of 
immunostaining.
Main results and the role of chance: In menorrhagia osteopontin expres-
sion was higher in LSP (P = 0.008) stratum functionalis, while in stratum 
basalis it was lower in ESP (P = 0.008), compared to control samples. In 
control stratum functionalis laminin expression remained stable between PP 
and MSP endometrium, before increasing in LSP. In menorrhagia samples 
this stability was disturbed, and expression was increased (P = 0.05) in LSP 
stratum basalis. In menorrhagia fibronectin expression was altered especially 
in stratum basalis, where it was lowered in MSP (P = 0.006), and increased in 
LSP (P = 0.02). Collagen IV expression was lower in menorrhagia than con-
trol samples in ESP (P = 0.008) and LSP (P = 0.04) stratum functionalis, ESP 
(P = 0.007) and MSP (P = 0.002) stratum basalis as well as LSP (P = 0.03) 
myometrium.
Limitations, reason for caution: This study included vascular ECM expres-
sion for both straight and spiral arterioles. A semi-quantitative approach was 
utilised to analyse ECM component expression. Repeated measures two-way 
ANOVA compared the three layers within control and menorrhagia groups for 
each phase of the menstrual cycle, followed by Bonferroni correction for mul-
tiple comparisons.
Wider implications of the findings: Vascular osteopontin expression was in-
creased in menorrhagia. We previously showed reduced calponin expression 
in these vessels. Evidence suggests regulation of vascular calponin expression 
by osteopontin; our data supports this. Collagen IV has been shown to restrict 
VSMC growth, promote contractile phenotype; decreased collagen IV expres-
sion in menorrhagia LSP may reflect weaker vascular structure, definition and 
altered differentiation status. Our results indicate potential misregulation of 
vascular ECM and consequent functional alterations in endometrial vessels in 
menorrhagia.
Study funding/competing interest(s): Funding by University(ies), Funding 
by national/international organization(s), Newcastle University, Wellbeing of 
Women (RG1342), There are no competing interests to declare.
Trial registration number: Not applicable.

P-203 Andullation therapy promotes implantation and increases 
pregnancy rates in IVF-cycles

M. Murtinger1, D. Küng1, B. Wirleitner1, M. Schuff1, P. Vanderzwalmen1,  
A. Neyer1, M. Bach1, J. Okhowat1, D. Schwerda1, N.H. Zech1

1IVF-Centers Prof. Zech, IVF-Centers Prof. Zech-Bregenz, Bregenz,  
Austria

Study question: Besides all technical innovations which were implemented in the 
clinical course of reproductive medicine within the last decade, the implantation 
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rates (IR) are still unsatisfactory low. We evaluated whether andullation, a known 
relaxation massage therapy for pain relief is a beneficial complementary treatment 
for ART to support the implantation process.
Summary answer: We found that andullation therapy, a specific massage 
method, significantly increased pregnancy (PR) – and ongoing pregnancy rates 
(oPR) when administered prior to embryo transfer. No adverse effects of andul-
lation were observed.
What is known already: Several studies suggest that stress and anxiety im-
pede the implantation process. Complementary and adjuvant therapies such as 
acupuncture or yoga are supposed to alleviate psychological stress and to be 
beneficial within the scope of ART. The whole body exposure to biomechanical 
oscillations is widely used by physiotherapy experts as it is known to positively 
affect the endocrine-, the cardiovascular- and sensory system. However, its ben-
efit has not been tested within the field of ART.
Study design, size, duration: A randomized study including 267 IVF-pa-
tients between January and December 2012 was conducted. Patients received 
a transfer with vitrified/warmed blastocysts during this period. One group of 
the patients received treatment on a commercial massage mattress including 
thermal infrared deep heat for 30 min for deep relaxation prior to embryo 
transfer.
Participants/materials, setting, methods: Patients were prepared for em-
bryo transfer (ET) with a hormonal substitute protocol with increasing dos-
ages of estradiol. One week prior to ET endometrial thickness had to be 
>6 mm. Blastocysts were aseptically vitrified and warmed using the Vit-
riSafe protocol. The quality of ET was categorized into three groups, easy 
and difficult.
Main results and the role of chance: No statistically significant differ-
ences between the group of patients with or without andullation therapy 
regarding type and reason for infertility, number of previous cycles and 
patients’ age (35.2 vs. 35.2 years) were found. Endometrial thickness was 
similar in both groups as well as the expected gametes performance (EGP: 
e.g. amount and quality of blastocysts transferred). Interestingly, the andul-
lation treatment did not increase the percentage of “easy” ETs as could be 
expected as it is thought to be a relaxation therapy. However, a significantly 
higher PR as well as oPR was observed (PR: 58.9% vs. 41.7%, p < 0.05; 
oPR: (53.6% vs. 33.2%, p < 0.01). A patient-tailored complementary and-
ullation therapy prior ET might be simple and efficient tool for supporting 
the implantation.
Limitations, reason for caution: Additional studies will be necessary to prove 
these findings and to investigate the mode of therapeutic effect. Further, our 
observation has to be confirmed in fresh ETs.
Wider implications of the findings: The application of complementary 
medicines during ART is increasing. IVF-patients are often under massive 
emotional pressure during a fertility treatment. The role of psychological 
impact on ART outcome is – to date-completely underestimated. We dem-
onstrated for the first time, that andullation therapy in combination with 
infrared deep heat prior cryo-transfer positively impacts on pregnancy rates. 
Applying this technique complementary to IVF might improve implantation 
rates.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVF  
Centers Prof. Zech.
Trial registration number: Informed consent was signed by all patients. All 
works performed were in concordance with the principles for medical research 
according to the WMA declaration of Helsinki.

P-204 Endometriosis in primary care practice: general practitioners’ 
medical strategies and knowledge

A. Nap1, M. van der Zanden2

1Ziekenhuis Rijnstate, Department of Gynaecology and Obstetrics, Arnhem, 
The Netherlands
2Radboud University Medical Centre, Department of Gynaecology and  
Obstetrics, Nijmegen, The Netherlands

Study question: What is a General Practitioner’s (GPs) medical strategy when 
encountering a patient who may have endometriosis, and on which knowledge 
is this stategy based?
Summary answer: 50% of GPs starts an empirical medical treatment when 
suspecting endometriosis. When answering questions concerning knowledge 
about endometriosis, an average of 61% of questions is answered correctly. All 

GPs in this study express the need of and motivation for further education about 
endometriosis.
What is known already: In The Netherlands, patient delay in endometriosis is 
5.3 years, whereas doctors delay is 7.8 years. The current ESHRE guideline on 
diagnosis and treatment of women with endometriosis identifies awareness and 
early diagnosis of endometriosis among primary care specialists as one of the 
important topics for further research.
Study design, size, duration: Ten Dutch GPs participated in a quantitative 
postal survey about endometriosis management and knowledge. The GPs an-
swered a 41-item questionnaire concerning (1) their medical strategies when 
encountering a patient with complaints suspect for endometriosis, (2) their 
actual knowledge on endometriosis and (3) whether they feel a need to im-
prove this.
Participants/materials, setting, methods: Of the participating GPs, 50% 
was male and 50% female. Average years of working experience was 13.9 
(range 1–39 years). 60% had predominantly higher social class patients, 20% 
predominantly lower social class, and 20% had a mixture of all classes in 
their practice.
Main results and the role of chance: When encountering a patient with com-
plaints suspect for endometriosis, 20% of GPs observes the natural course for a 
certain period, 50% of participants starts empirical medical treatment, and 30% 
refers to a gynaecologist or refers for diagnostic tests.

The average score on the questions about knowledge is 61% (15.1 out of 
25) correct answers (range 32%–92%). GPs with ten or more years of working 
experience score higher (73%) than GPs with working experience of less than 
10 years (48%) (p < 0.05).

All GPs think that their knowledge on endometriosis could be improved, 
and they all express the need for education. 70% prefers frontal education 
whereas 30% prefers individual education using an (online) course. 30% of 
GPs uses the ESHRE guideline on endometriosis.
Limitations, reason for caution: The results are based on a pilot study of ten 
participants. In order to get a representative pilot group, GPs were selected on 
sex, number of years of working experience and demographic characteristics 
of their practice.

At the moment, this study is undertaken among a larger group of GPs.
Wider implications of the findings: When eventually suspecting endome-
triosis, a majority of GPs expresses an adequate strategy. However, the level 
of knowledge is only sufficient in GPs having over 10 years of working expe-
rience. All GPs feel a need for education. Because doctors delay to the diag-
nosis of endometriosis in The Netherlands is 7.8 years an education program 
about recognition of signs and symptoms is under development in conjunction 
with GPs, in order to enhance early diagnosis and treatment of endometriosis 
by GPs.
Study funding/competing interest(s): Funding by hospital/clinic(s), there was 
no funding.
Trial registration number: N/A.

P-205 Induction of IGFBP-1, PRL and Mn-SOD by cAMP is associated 
with histone acetylation status of their promoters in human endometrial 
stromal cells

H. Asada1, M. Okada1, H. Tamura1, N. Sugino1

1Yamaguchi University School of Medicine, Obstetrics and Gynecology,  
Ube, Japan

Study question: How are gene expressions of insulin-like growth factor bind-
ing protein-1 (IGFBP-1), prolactin (PRL) and manganese superoxide dismutase 
(Mn-SOD) regulated by C/EBP β, a transcriptional factor, in human endome-
trial stromal cells (ESC)?
Summary answer: H3 lysine 27 acetylation (H3K27ac) status, which activates 
transcription, of the C/EBP β binding site of the promoter is critical for the 
expression of IGFBP-1, PRL and Mn-SOD.
What is known already: IGFBP-1 and PRL are preferentially expressed in 
human ESC undergoing decidualization, and are recognized as specific mark-
ers of decidualization. Mn-SOD is expressed in ESC without decidualiza-
tion stimulus, and its expression increases by decidualization stimulus and 
contribute to cell survival. C/EBP β is a transcriptional factor that regulates 
a number of genes related with decidualization including IGFBP-1, PRL and 
Mn-SOD.
Study design, size, duration: None.
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Participants/materials, setting, methods: ESC isolated from the proliferative 
endometrial tissue were incubated with or without dibutyryl-cAMP (cAMP, 
0.5 mM) for 4 days to induce decidualization. IGFBP-1, PRL and Mn-SOD 
mRNA expression were examined by real time RT-PCR. The DNA binding of 
C/EBP β and H3K27ac levels were examined by ChIP assay. Knockdown of C/
EBP b was done by using siRNA method.
Main results and the role of chance: cAMP increased mRNA expressions 
of IGFBP-1, PRL and Mn-SOD with the increased binding of C/EBP β to 
their promoters, and the stimulatory effects of cAMP were inhibited by C/
EBP β knockdown. In non-decidualized-ESC, C/EBP β-binding activity and 
H3K27ac levels of Mn-SOD-promoter were high whereas those of IGFBP-1-
and PRL-promoters were low. cAMP induced H3K27ac of C/EBP β-binding 
site of IGFBP-1-and PRL-promoter while H3K27ac of Mn-SOD-promoter re-
mained high. In conclusion, cAMP up-regulates IGFBP-1, PRL and Mn-SOD 
expression through the recruitment of C/EBP β to their promoters. The C/EBP 
β-binding site of Mn-SOD-promoter is high H3K27ac status in the absence 
of cAMP, which allows C/EBP β-binding to keep basal Mn-SOD expression. 
On the other hand, cAMP induces high H3K27ac at C/EBP β-binding site of 
IGFBP-1-and PRL-promoters, which allows C/EBP β recruitment to induce 
IGFBP-1 and PRL expression.
Limitations, reason for caution: This work is an in vitro study.
Wider implications of the findings: Our results show the molecular mecha-
nism for decidualization-specific IGFBP-1 and PRL expression. This study 
provides new insights to understand the mechanism for gene regulation by  
decidualization in human ESC.
Study funding/competing interest(s): Funding by University(ies), this work 
was supported in part by Grants-in-Aid 21592099 for Scientific Research from 
the Ministry of Education, Science, and Culture, Japan. The authors declare no 
competing interests.
Trial registration number: None.

P-206 Effects of S100 protein knockdown in primary epithelial and 
stromal endometrial transcriptome of fertile patients

D. Haouzi1, L. Bissonnette1, S. Traver1, S. Bringer-Deutch2, H. Dechaud1,  
S. Hamamah1

1Institut de Recherche en Biothérapie – INSERM U1040, CHRU Montpellier 
Hôpital St-Eloi, Montpellier Cédex 5, France
2CHRU Montpellier Hôpital Arnaud de Villeneuve, Département de Biologie 
de la Reproduction, Montpellier Cédex 5, France

Study question: Using omics, we previously identified biomarkers of endome-
trial receptivity. We investigated the function(s) of one S100 family member, 
expressed in both epithelial and stromal cells, using shRNAs. We analyzed the 
impact of the S100 protein extinction on gene expression profiles of primary 
epithelial and stromal endometrial cells of fertile patients.
Summary answer: S100 expression protein extinction affected the genes ex-
pression profile of both epithelial and stromal endometrial cells particularly 
on genes involved in the extracellular matrix. Alteration of signaling pathways 
which are crucial for the implantation process, the TGFb signaling and the 
leukocyte transendothelial migration were deregulated by this S100 protein 
extinction.
What is known already: Many biomarkers of human endometrial receptivity 
have been previously reported. However, few studies have been performed to 
identify their role(s) and function(s) during the implantation window of fertile 
patients.
Study design, size, duration: The stromal and epithelial endometrial cells were 
isolated using anti-EpCam coated magnetic dynabeads. Then, an approach by 
loss of function (pLKO.1-puro-CMV-tGFP, 3 shRNAs) was used in each endo-
metrial cellular type for stable gene silencing of the candidate. Transcriptomes 
of infected cells were analyzed by microarrays and compared with non-infected 
cells.
Participants/materials, setting, methods: Primary endometrial cells were 
obtained from biopsies performed during the implantation window of fertile 
patients. After epithelial cells purification and S100 gene silencing in each cell 
type, RNAs were extracted and analyzed using DNA microarray chips. Gene 
expression profiles and biological pathways impacted by S100 gene silencing 
were analyzed.
Main results and the role of chance: In epithelial cells, S100 extinction 
induced the deregulation of 34 genes that are all up-regulated in the S100 

shRNA cells compared with normal cells. A majority of these genes were 
components of the extracellular matrix and intercellular connections [such as 
COL4A5 (×2.6), COL4A6 (×6.1) and GJA5 (×3)]. In stromal cells, S100A10 
extinction induced a more severe impact with 256 genes (174 up- and 82 
down-regulated genes) differentially expressed compared with non-infected 
stromal cells. Functional annotation revealed alteration of the TGFb signal-
ing [ACVR1C (×2.9), BMPER (×2.6) and DCN (×3.7)] and the leukocyte 
transendothelial migration [VAV3 (×2.5), MMP16 (×2.9), JAM1 (×2.3) and 
CLDN11 (x-8.3)], two major pathways that play a central role in the acquisi-
tion of the receptive endometrial phenotype, and therefore, in the implanta-
tion process.
Limitations, reason for caution: For each cell type, transcriptomes of 3 con-
trol shRNAs and 3 S100 shRNAs have been performed and must be repeated 
with more endometrial samples.
Wider implications of the findings: This study should open new perspectives 
in the understanding of mechanisms regulating human endometrial receptivity 
of infertile patients.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), This work was partially supported by a grant from the Ferring 
Pharmaceutical Company. The authors of the study have no competing interests 
to report.
Trial registration number: Not applicable.

P-207 S100 protein family member involved in the acquisition of the 
receptive endometrial phenotype of fertile patients

L. Bissonnette1, D. Haouzi1, S. Traver1, M. Monfort2, H. Dechaud2,  
S. Hamamah2

1Institut de Recherche en Biothérapie, CHRU de Montpellier Hôpital St Eloi, 
Montpellier, France
2CHRU de Montpellier hôpital Arnaud de Villeneuve, Département de  
Médecine et Biologie de la Reproduction, Montpellier, France

Study question: Using transcriptomic and proteomic technologies, we iden-
tified pertinent biomarkers of human endometrial receptivity. Functional 
analyses were performed in order to identify the role(s) of one of these bio-
markers, belonging to the S100 family, in endometrial receptivity of fertile 
patients.
Summary answer: This candidate is crucial for the acquisition of the recep-
tive endometrial phenotype because it plays a central role in both stromal and 
epithelial endometrial cells migration and decidualization.
What is known already: Numerous biomarkers of human endometrial recep-
tivity have been reported by our group and others. However, few studies deter-
mined their role(s)/function(s) during the implantation window. We previously 
selected one candidate belonging to the S100 family and confirmed its over-
expression during the implantation window in fertile patient’s endometrial sam-
ples. This candidate was expressed in stromal and epithelial cells by western 
blot analyses of purified primary endometrial cells and immunofluorescence 
staining of sections from endometrium.
Study design, size, duration: Primary endometrial cell cultures of epithelial 
and stromal cells were performed. Then, we targeted the extinction of the 
candidate using shRNA technology (3 shRNAs, vector pLKO.1-puro-CMV-
tGFP) in each endometrial cell type. The obtained phenotype was analyzed in 
regards of the morphology, proliferation, survival/death, adhesion, migration 
and decidualization.
Participants/materials, setting, methods: Stromal and epithelial endometrial 
cells were purified from biopsies performed during the implantation window of 
fertile patients. Following gene silencing in each cell type, migration assay by 
wound healing, adhesion assay using JAR trophoblastic spheroid cells and de-
cidualization assay using 8-Br-cAMP treatment which mimics the progesterone 
signaling were performed.
Main results and the role of chance: Morphology was unchanged in infect-
ed cells. Mortality and proliferation rates over 24, 96 and 192 h were similar 
in candidate shRNA’s and control. The adhesion rates of trophoblastic 3D 
spheroid to mono-layer of infected and non-infected endometrial cells were 
similar. Whereas, in both cellular fractions, candidate extinction significantly 
reduced cells migration over 24 h under in vitro conditions. Moreover, in 
infected cells, we observed (i) an attenuation of the cellular transformation 
as epithelial-like type associated with decidualization and (ii) a significant 
reduced expression of decidualization biomarkers, prolactin and connexin 43, 
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in stromal and epithelial endometrial cells. Therefore, by affecting migration 
and decidualization, two major biological pathways involved in the implanta-
tion process, we demonstrated that this candidate plays a key role during the 
implantation window.
Limitations, reason for caution: Validation of these results should be per-
formed using purified primary endometrial cells obtained from a large cohort 
of fertile patients.
Wider implications of the findings: This study opens new perspectives in the 
understanding of the key role of the S100 protein in endometrial receptivity 
process of infertile patients.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by commercial/corporate company(ies), OVO Fertility Clinic, Ferring Pharma-
ceutical Company.
Trial registration number: N/A.

P-208 Dgcr8-dependent microRNAs are critical for uterine  
development and physiology in mice

H. Song1, Y. Kim1, H. Kim1, J. Yoon2, M. Kim3, H. Won3, W. Lee3,  
F. DeMayo4, J. Lydon4, D. Choi5, T. Yoon3

1CHA University, Department of Biomedical Science, Seoul,  
South Korea
2Fertility Center of CHA Gangnam Medical Center, Basic Research Center, 
Seoul, South Korea
3Fertility Center of CHA Gangnam Medical Center, CHA University,  
Obstetrics & Gynecology, Seoul, South Korea
4Baylor College of Medicine, Molecular and Cellular Biology,  
Houston Texas, U.S.A.
5Fertility Center of Bundang CHA Women’s Hospital CHA University,  
Obstetrics & Gynecology, Sungnam, South Korea

Study question: To examine whether deficiency of Dgcr8-dependent canonical 
microRNAs causes abnormalities in uterine development and physiology.
Summary answer: Characterization of reproductive phenotypes of PR-Cre 
driven uterine-specific Dgcr8 knock-out (uDgcr8 KO) mice demonstrates that 
uterine deficiency of Dgcr8-dependent microRNAs causes infertility due to 
multiple spectra of abnormalities in uterine development, reproductive cycle, 
and steroid hormone responsiveness in mice.
What is known already: MicroRNAs are critical for gene regulatory net-
works by directing the translational repression or degradation of complemen-
tary target mRNAs. Canonical microRNAs are produced from long primary 
transcripts by sequential complex events in which DROSHA-Dgcr8 complex 
and DICER are involved. While it is known that Dicer is critical for various 
reproductive events, it still remains unknown whether Dgcr8-dependent mi-
croRNAs are important for establishment of uterine environments for embryo 
implantation in mice.
Study design, size, duration: Dgcr8 conditional knock-out (Dgcr8flox/flox) mice 
were crossed to PR-Cre mice to produce mice with specific deletion of Dgcr8 in 
female reproductive tracts (uDgcr8 KO). Reproductive phenotypes of uDgcr8 
KO have been examined to understand function of microRNAs in uterine devel-
opment and environments for embryo implantation in mice.
Participants/materials, setting, methods: RT-PCR, realtime RT-PCR, West-
ern blotting and immunohistochemistry, BrdU assays, TUNEL staining were 
performed on uteri of wildtype and uDgcr8 KO mice. Gross morphology, histo-
logical analyses and total weight for uterus were examined. Mating and vaginal 
smear experiments were performed to examine fertility and estrous cycles of 
uDgcr8 KO mice.
Main results and the role of chance: Gross morphology, histology, and 
weight of uDgcr8 KO uteri, at 4-week-old stage when PR expression is signifi-
cantly increased, started to show multiple uterine defects, and these deformi-
ties become severe onwards. The number of glands was reduced and thickness 
of myometrial layers is significantly lower in these mice. Administration of 
E

2
 led to robust uterine epithelial proliferation in both ovariectomized control 

and uDgcr8 KO mice. However, stromal cells in uDgcr8 KO mice do not pro-
liferate under the control of E

2
 + P

4
 treatment although they undergo normal 

proliferation in control mice treated with the same condition. Moreover, there 
are no antiproliferative effects of P

4
 on E

2
-induced epithelial proliferation in 

uDgcr8 KO mice. TUNEL staining demonstrated that apoptosis is significantly 
increased in stromal cells in Dgcr8 KO mice.

Limitations, reason for caution: Comparative analyses of reproductive phe-
notypes between uDicer KO and uDgcr8 KO mice are required to further refine 
major actions of microRNAs on uterine biology in detail.
Wider implications of the findings: The results will contribute to providing 
fundamental data to understand pathophysiology of gynecologic diseases such 
as endometrial cancers and infertility affected by E

2
/P

4
 possibly through regula-

tion of microRNA expression in the endometrium.
Study funding/competing interest(s): Funding by national/international 
organization(s), National Research Foundation of Korea (NRF).
Trial registration number: N/A.

P-209 Macrophage migration inhibitory factor is required for ectopic 
endometrial tissue growth in vivo: a possible target for treatment of 
endometriosis

Abstract withdrawn by the author

P-210 The presence of endometrioma does not impair time lapse 
morphokinetic parameters and quality of embryos: a study on sibling 
oocytes

L.C. Demirel1, E. Donmez1, S. Aydogdu1, H. Benli1, G. Tuysuz1, A. Ozdemir1, 
B. Gokcan1, H. Namli1

1Atasehir Memorial Hospital, IVF Department, Istanbul, Turkey

Study question: Do the oocytes harvested from an ovary with an endometrio-
ma give rise to embryos with aberrant timings of cleavage as assessed by time 
lapse monitorisation and poorer morphological quality compared to oocytes 
from the contralateral normal ovary in the same patient after ICSI?
Summary answer: Oocytes harvested from ovaries with an endometrioma 
<4 cm result in embryos with similar time lapse morphokinetic parameters and 
morphological quality compared to sibling oocytes from the contralateral nor-
mal ovary, after ICSI.
What is known already: Endometriomas need not necessarily be removed be-
fore IVF unless the size is above a certain threshold (i.e. >4 cm); since the over-
all chance of the cycle is not hampered by the endometrioma per se. It is still 
obscure whether the endometrioma might have an impact on the neighboring 
oocytes in the ovary that it resides, and if such an evidence can be documented 
clinically, a further argument can be put forward to remove them before IVF.
Study design, size, duration: Prospective observational study of 20 women 
(mean age: 32, range 23–41) undergoing ICSI treatment, who have an endo-
metrioma <4 cm in one ovary while the contralateral ovary being normal in 
appearance, during the period of March 2013 to December 2013.
Participants/materials, setting, methods: Oocytes collected from both ova-
ries are inseminated by ICSI and placed in culture in Primo Vision time lapse 
embryo monitoring system utilizing 5% O

2
, 5.7% CO

2
, Life Global culture 

media and a trigas incubator as culture conditions. One or two embryos were 
transferred either on day 3 or day 5. Top quality embryos were defined as those 
with ≥7 even sized cells and ≤10% fragmentation on day 3 and with ≥3AA 
blastocyst morphology on day 5.

69 embryos from the endometrioma side and 59 embryos from the contra-
lateral normal side were monitored.
Main results and the role of chance: Mean number of oocytes and MII oo-
cytes collected were similar (5.3 vs. 4.3, p: 0.33 and 4.2 vs. 3.6, p: 0.49, endo + 
and − sides, respectively). Fertilization rates were also similar (p: 0.73). There 
were no differences, respectively between endo + and endo − ovaries in terms 
of the following time lapse morphokinetic parameters of embryos: (1) t5 (time 
of division to 5 cells after ICSI) (mean : 52.3 vs. 52.5 h, p: 0.95), (2) s2 (time 
between division to 3 cells and subsequent division to 4 cells) (mean: 3.9 vs. 
2.6 h, p: 0.64), (3) cc2 (time between division to 2 cells and division to 3 cells) 
(mean: 8.9 vs. 9.9 h, p: 0.47), (4) t2 (division to 2 cells) (mean: 29.3 vs. 28.6, 
p: 0.19).

Furthermore the percentage of embryos that falls into the predefined opti-
mal range for each morphokinetic parameter, from both groups, does not show 
any difference significantly. These percentages for t5 are 17.2% vs. 27.6%, p: 
0.51; for s2, 13.3% vs. 13.3%, p: 0.81; for cc2, 12.2% vs. 20.0%, p: 0.26; and 
for t2, 16.7% vs. 24.4%, p: 0.28, for endometrioma +and − sides respectively.

Similarly the percentage of embryos with top morphological quality was 
similar in both groups (15% vs. 19%, p: 0.25, endo + and − sides respectively).
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When embryos chosen for transfer were only from one side, 4 pregnancies 
were achieved in 7 transfers with endo − group and 4 pregnancies were achieved 
in 9 transfers with endo + group (P: 1.00).
Limitations, reason for caution: The findings of this study should be verified 
with larger patient groups and other morphokinetic parameters and assessments.
Wider implications of the findings: The findings of this study further strength-
ens the notion that removal of endometriomas up to a certain size before IVF is 
not a necessity in terms of the IVF outcome.
Study funding/competing interest(s): Funding by hospital/clinic(s), Atasehir 
Memorial Hospital, Istanbul.
Trial registration number: None.

P-211 Prospective randomized controlled study (Canadian task force 
classification) on hormonal or operative therapy of endometriosis – who 
wins the battle

L. Mettler1, C. Beteta2, I. Alkatout3, A. Salmassi3

1University Hospital Schleswig-Holstein, Obstet./Gynec., Kiel, Germany
2Charite Berlin, Frauenklinik, Berlin, Germany
3University Hospital Schleswig-Holstein, Frauenklinik, Kiel, Germany

Study question: To evaluate three therapy strategies: hormone therapy, surgery, 
and combined treatment for genital endometriosis in a university based teach-
ing hospital.
Summary answer: In the quest to find the most effective treatment of genital 
endometriosis, this clinical randomized study shows the lowest incidence of 
recurrence with combined surgical and medical treatment and improved preg-
nancy rate in any medically treated patients with or without surgery with the 
highest cure rate in the combined treatment group.
What is known already: Endometriosis is a systemic disease, which needs var-
ious treatments as up to date no single treatment is successful in every patient.
Study design, size, duration: A Prospective, randomized, controlled study, Ca-
nadian Task force classification I.

Four hundred fifty patients with genital endometriosis (2008–2011), stages 
I–III, aged 18 to 44 years, before first laparoscopy.
Participants/materials, setting, methods: Patients were randomly assigned to 
1 of 3 treatment groups (University-based teaching hospital): hormone therapy, 
surgery, or combined treatment. Patients were reevaluated at second-look lapa-
roscopy, at 2 to 2 months after 3-month hormone therapy in groups 1 and 3 and 
at 5 to 6 months in group 2 (surgical treatment alone). Outcome data were fo-
cused on the endometriosis stage, recurrence of symptoms, and pregnancy rate.
Main results and the role of chance: All treatment options, independent of 
the initial Endoscopic Endometriosis Classification stage, achieved an overall 
cure rate of 50%. A cure rate of 60% was achieved with the combined treat-
ment, 55% with exclusively hormone therapy, and 50% with exclusively surgi-
cal treatment. Recurrence of symptoms was lowest in patients who received 
combined treatment. Significant benefit was achieved for dysmenorrhea and 
dyspareunia. An overall pregnancy rate of 55% to 65 % was achieved, with no 
significant difference between the therapeutic options.
Limitations, reason for caution: Although a good number of patients was in-
cluded into this RCT no clear picture of an optimal therapy could be obtained. 
In this still complex and poorly understood disease therefore all know therapy 
concepts should be used for the treatment of patients.
Wider implications of the findings: After an initial diagnostic laparoscopy be 
careful with repetitive laparoscopic surgeries.
Study funding/competing interest(s): Funding by University(ies), The study 
was not funded.
Trial registration number: We do not have a registration number but, it was a 
clinical study with approval of our Ethic commission of the University Hospi-
tals Schleswig-Holstein.

P-212 Alteration of the intrafollicular thiol-redox system in infertile 
women with endometriosis: relationship with oocyte and embryo quality

B. Yun1, Y. Choi1, J. Park2, S. Seo1, S. Cho2, S. Kim3, B. Lee2

1Yonsei University College of Medicine, Obstetrics and Gynecology, Seoul, 
South Korea
2Gangnam Severance Hospital Yonsei University College of Medicine,  
Obstetrics and Gynecology, Seoul, South Korea
3Seoul National University College of Medicine, Obstetrics and Gynecology, 
Seoul, South Korea

Study question: Does alteration of intrafollicular biomarkers of the thiol-redox 
system in infertile patients with endometriosis affect the oocyte and embryo 
quality?
Summary answer: There may be an imbalance of the thiol-redox system and 
increased levels of inflammatory cytokines in the intrafollicular microenviron-
ment of infertile patients with endometriosis, which may affect the qualities of 
the oocyte and embryo.
What is known already: Oxidative stress and chronic inflammation play im-
portant roles in the pathophysiology of endometriosis. The thiol-redox system 
participates in a variety of diseases related to oxidative stress.
Study design, size, duration: Sixty-five patients receiving IVF were included 
in this prospective observational study: 31 patients with endometriosis vs. 34 
patients with unexplained infertility or infertility due to male or tubal factors 
(controls).
Participants/materials, setting, methods: Follicular fluid (FF) was obtained 
from a dominant follicle during oocyte retrieval and stored at −70°C. Malondi-
aldehyde (MDA), superoxide dismutase (SOD), glutathione (GSH), glutathione 
peroxidase (GPX)-3, thioredoxin (TRX), TRX-binding protein (TBP)-2, and 
peroxiredoxin (PRX)-4 levels were measured with ELISAs to check oxidative 
stress. The inflammatory cytokines interleukin (IL)-1β, IL-6, IL-8, and tumor-
necrosis factor (TNF)-α were also measured by ELISAs.
Main results and the role of chance: GSH levels were significantly lower 
and TBP-2 levels were significantly higher in the FF samples from the endo-
metriosis group compared to the controls (12.73 ± 5.67 vs. 16.19 ± 6.94 μg/
mL, P = 0.033; 219.97 ± 507.23 vs. 3.27 ± 6.14 ng/mL, P = 0.042). MDA, 
SOD, GPX-3, TRX, and PRX-4 levels were not significantly different be-
tween the two groups. IL-6, IL-8, and TNF-α levels were significantly higher 
in the endometriosis group compared to those in the control (16.97 ± 29.62 
vs. 4.11 ± 2.89 pg/mL, P = 0.022; 216.26 ± 95.73 vs. 171.50 ± 72.06 pg/mL, 
P = 0.037; 0.93 ± 1.01 vs. 0.43 ± 0.33 pg/mL, P = 0.036, respectively). There 
were significant positive correlations among the four inflammatory cytokines. 
The levels of all of the inflammatory cytokines positively correlated with 
the levels of TRX in the FF samples. GSH levels were positively correlated 
with the number of high-quality embryos (r = 0.299, P = 0.024). GPX-3 and 
TRX levels were negatively correlated with the percentage of mature oocytes 
(r = 0.275, P = 0.046; r = 0.398, P = 0.004, respectively). TNF-α levels were 
negatively correlated with the cumulative embryo score per embryo (r = 0.278, 
P = 0.025). Logistic regression analysis revealed that the number of high-
quality embryos was an independent factor predicting clinical pregnancy (OR 
0.975, P = 0.024).
Limitations, reason for caution: The limitations of this study were that we 
cannot rule out the existence of minimal and mild endometriosis in the control 
group and results of FF samples from a single dominant follicle may not reflect 
the other follicles in the ovary.
Wider implications of the findings: Our findings will improve understanding 
of the intrafollicular microenvironment related to oxidative stress and chronic 
inflammation in infertile women with endometriosis
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by a grant from the Korea Health-
care Technology R&D Project, Ministry of Health and Welfare, Republic 
of Korea.
Trial registration number: NA.

P-213 Capn7 negatively regulates human endometrial stromal cell 
decidualization through binding to Foxo1

H. Shan1, Y. Jiang1, X. Jin1, H. Zhang1, Q. Yan1, C. Kong1, Z. Diao1, B. Wang1, 
J. Liu1, Y. Hu1, H. Sun1, G. Yan1

1The Affiliated Drumtower Hospital, Reproductive Medicine Center, Nanjing 
Jiangsu, China

Study question: What role does Capn7 exactly play in the regulation of human 
endometrial stromal cell (HESC) decidualization?
Summary answer: Capn7 negatively regulates HESC decidualization induced 
by 8-Br-cAMP and medroxy progesterone acetate (MPA) in vitro.
What is known already: Capn7 expression is much higher in endometria of 
women with endometriosis than in endometria of healthy women and an impor-
tant feature of endometriosis is the defective endometrial decidualization, which 
indicates Capn7 probably participates in the regulation of human endometrial 
decidualization. Foxo1 is a key regulator of endometrial decidualization.
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Study design, size, duration: Human endometrial stromal cells isolated from 
normal endometrial tissue of normal cycling women by endometrial biopsy 
were infected with Ad-CTL or Ad-Capn7 adenovirus at the indicated concentra-
tion, then stimulated by 1 μM MPA and 0.5 mM 8-Br-cAMP to induce decidual-
ization. Experiments were conducted in HESCs repeatedly at least three times.
Participants/materials, setting, methods: Through experiments on adeno-
virus-mediated overexpression of Capn7 and siRNA-mediated knockdown of 
Capn7, with real-time PCR and ELISA, we studied the regulatory effect of 
Capn7 on HESC decidualization. Furthermore, immunoprecipitation and lucif-
erase assay were conducted to examine interaction between Capn7 and Foxo1 
and the impact of their interaction on HESC decidualizaton.
Main results and the role of chance: 8-Br-cAMP and MPA downregulated 
Capn7 expression in HESCs in a time-dependent manner (P < 0.05). Over-
expression of Capn7 markedly attenuated PRL and IGFBP-1 mRNA expres-
sion and PRL protein secretion induced by 8-Br-cAMP plus MPA in HESCs 
(P < 0.01). Capn7 overexpression obviously inhibited the activity of PRL 
promoter (dPRL/310-Luc) and IGFBP-1 promoter (IGFBP-1-1021/232-Luc) 
induced by 8-Br-cAMP and MPA (P < 0.01). Meanwhile, Capn7 knockdown 
sharply enhanced PRL and IGFBP-1 mRNA expression (P < 0.01) and PRL 
secretion (P < 0.05) induced by 8-Br-cAMP plus MPA in a time-dependent 
manner. Moreover, Capn7 physically bound to Foxo1 in HESCs and Capn7 was 
able to suppress the transcriptional activation of PRL and IGFBP-1 induced by 
Foxo1 with the treatment of 8-Br-cAMP and MPA in a concentration-dependent 
manner (P < 0.01).
Limitations, reason for caution: All study above was only performed in 
human endometrial stromal cells isolated from normal women in mid-secretory 
phase by endometrial biopsy in vitro.
Wider implications of the findings: Our data firstly shows Capn7 as a novel 
negative regulator of HESC decidualization. To a step further, Capn7 might 
become a potential target for treatment of decidualization-associated diseases 
such as recurrent miscarriage, endometriosis.
Study funding/competing interest(s): Funding by national/international 
organization(s), this work was supported by The National Natural Science 
Foundation of China Grant 81171570.
Trial registration number: No.

P-214 Effect of pre-ovulatory progesterone elevation and duration of 
progesterone elevation on the pregnancy rate of frozen-thawed embryo 
transfer in natural cycles

V.C.Y. Lee1, R.H.W. Li1, J. Chai1, T.W.Y. Yeung1, W.S.B. Yeung1, P.C. Ho1, 
E.H.Y. Ng1

1The University of Hong Kong, Obstetrics & Gyneacology, Hong Kong Island, 
Hong Kong

Study question: What is the incidence of progesterone elevation(PE) in natural 
cycle (NC)? Does PE impair the pregnancy rate of frozen-thawed embryo trans-
fer – natural cycle (FET-NC), similar to that in stimulated in-vitro fertilization 
(IVF) cycles?
Summary answer: The incidence of PE in FET-NC was similar to that in stim-
ulated cycles. PE for 2 days or more on or before the LH surge impaired the 
pregnancy rate of FET-NC while PE on the day of LH surge only did not have 
such an adverse effect.
What is known already: PE has an adverse effect on the pregnancy rate of 
stimulated IVF cycles, however, the incidence and its effects on the pregnancy 
rates in FET cycles have never been studied and remained uncertain.
Study design, size, duration: This is a retrospective analysis of all first FET-
NC carried out between January 2006 and December 2011 and 610 cycles were 
included.
Participants/materials, setting, methods: Only the first FET-NC and women 
not pregnant in stimulated cycles were included. Achieved serum samples were 
assayed for progesterone concentrations from the day of LH surge up to 3 days 
before surge. The cut-off level of PE was defined as 5 nmol/L. Clinical and 
ongoing pregnancy rates were outcome measures.
Main results and the role of chance: The incidence of PE in FET-NC was 
173/610 (28.4%). There were no significant differences in both the clinical and 
ongoing pregnancy rates (37.3% vs. 39.0%, p = 0.702; and 31.7% vs. 32.5%, 
p = 0.845, respectively) between those with or without PE on the day of LH 
surge. If PE lasted for 2 days or more, there was a significant reduction in the 

clinical pregnancy rate (39.4% vs. 20.7%, p = 0.043). Miscarriage rates were 
comparable between the two groups (13.3% vs. 15.4%, p = 0.694). Using mul-
tivariate logistic regression, women’s age, progesterone rise for 2 days or more 
(OR(odd ratio) 0.333, 95% C.I. 0.117–0.949), and the number of top quality 
embryos were the significant factors for the clinical pregnancy rates in FET-NC 
cycles.
Limitations, reason for caution: Our study was a retrospective study and 
there may be some confounding factors that could not be totally controlled 
in our data analysis. Further prospective studies are needed to confirm our 
findings.
Wider implications of the findings: PE for 2 days or more impairs the 
pregnancy rates of FET-NC cycles. PE in NC may have an adverse effect 
on the endometrial receptivity. In stimulated cycles with PE, cycles can be 
cancelled and embryos can be replaced in subsequent FET cycles, but the 
strategy to deal with PE in FET-NC remains uncertain. The incidence of 
PE in repeated cycles and the strategy to deal with the PE in NC should be 
properly studied.
Study funding/competing interest(s): Funding by University(ies), The De-
partment of Obstetrics and Gynaecology, the University of Hong Kong.
Trial registration number: This is a retrospective study, not a RCT, and so no 
trial number is available.

P-215 Prokineticin 1 leukemia inhibitory factor and Dickkopf 1 mRNA 
expression in the endometrium of women with unexplained infertility and 
idiopathic recurrent pregnancy loss

A. Karaer1, Y. Cigremis2, E. Celik1, R. Gonullu1

1Inonu University Medical Faculty, Obstetrics and Gynecology, Malatya, 
Turkey
2Inonu University Medical Faculty, Medical Biology and Genetics, Malatya, 
Turkey

Study question: How do the expression patterns of prokineticin 1 (PROK1), 
leukemia inhibitory factor (LIF) and Dickkopf 1 (DKK1) differ in peri-im-
plantation endometrial tissue of unexplained infertility and idiopathic recurrent 
pregnancy loss (RPL) from normal fertile women.
Summary answer: The expression of PROK1 and LIF were statistically sig-
nificantly increased in the endometrium of the women with idiopathic RPL 
than controls, whereas the expression of PROK1 was statistically significantly 
reduced in the endometrium of the women with unexplained infertility than 
control women.
What is known already: PROK 1, an angiogenic and permeability-enhancing 
factor, and LIF, pleiotropic cytokine of the interleukin-6 family, are expressed 
maximal in the mid-late secretory phase of menstrual cycle (window of im-
plantation). Further, DKK1, antagonist in the canonical Wnt signaling pathway, 
which plays an important role in regulating proliferation and decidualization 
of the endometrium and in embryo-endometrial cross talk during implantation. 
We, therefore, suggest that dysregulation of PROK-1, LIF and DKK1 may be a 
contributing factor to infertility and/or RPL.
Study design, size, duration: Case-control study. The subjects consisted of 
30 women with idiopathic RPL, 30 women with unexplained infertility and 30 
healthy fertile controls.
Participants/materials, setting, methods: Endometrial pippelle biopsies were 
obtained from women with unexplained infertility (n = 30), idiopathic RPL 
(n = 30) and fertile women (n = 30) during mid-late secretory phase of men-
strual cycle. The samples were analyzed by real-time polymerase chain reaction 
for expression of PROK1, LIF and DKK1 mRNA.
Main results and the role of chance: The expression of PROK1 was statisti-
cally significantly increased in the endometrium of the women with idiopathic 
RPL than controls. On the contrary, it was statistically significantly reduced 
in the endometrium of the women with unexplained infertility than control 
women. Increased LIF expression was observed in the endometrium of women 
with idiopathic RPL than controls, whereas there were no significant differ-
ences between women with unexplained infertility and controls. The expression 
of DKK1 did not alter among the groups.
Limitations, reason for caution: The study was a case-control and can only 
indicate relation but not a cause-effect association. Further studies are neces-
sary to confirm our results.
Wider implications of the findings: Our results highlight that endometrial 
abnormalities are present in women with idiopathic RPL and unexplained 
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infertility. An increased expression of PROK1 and LIF could be one of the 
several abnormalities characterizing endometrium in women with RPL. Better 
understanding of the molecular mechanism underlying endometrial receptiv-
ity and implantation should guide clinicians through correct management and 
treatment of women with idiopathic RPL and unexplained infertility.
Study funding/competing interest(s): Funding by University(ies), This study 
was funded by the Scientific Research Projects Unit of Inonu University.
Trial registration number: None.

P-216 The effect of early timing of hCG triguring on pregnancy rate 
in patients stimulated with gonadotrophin releasing hormone (GnRH) 
antagonists for in vitro fertilisation (IVF)

P. Jindal1, R. Singh1

1Bhopal Test Tube Baby Centre, Infertility, Bhopal, India

Study question: Does Earlier Administration Of Human Chorionic Gonadotro-
pin (hCG) Improve Pregnancy In Cycles Stimulated With GnRH Antagonists?
Summary answer: Early HCG-triggering of final oocyte maturation is ex-
pected to result in lower progesterone levels on the day of hCG administration 
it might be assumed that such an intervention might result in an improved 
probability of pregnancy by leading to a less deranged and more receptive 
endometrium.
What is known already: HCG-Triggering of final oocyte maturation as soon 
as ≥3 follicles ≥17 mm are present on ultrasound has maximum probability of 
pregnancy in patients stimulated GnRH-antagonists for IVF.
Study design, size, duration: The purpose of this randomized controlled trial 
of 346 infertile patients between 2006 to 2013, below 42 years is to evaluate 
whether triggering of final oocyte maturation as soon as ≥3 follicles ≥16 mm 
are present on ultrasound or 1 day later affects the probability of pregnancy in 
patients stimulated GnRH- antagonists for IVF.

Primary Outcome Measures: Ongoing pregnancy rate.
Secondary Outcome Measures: number of MII oocytes, endometrial thick-

ness, Progesterone levels and complications like OHSS.
Participants/materials, setting, methods: 346 infertile patients below 42 years 
included in this study to evaluate whether triggering of final oocyte maturation 
as soon as ≥3 follicles ≥16 mm are present on ultrasound or 1 day later affects 
the probability of pregnancy in patients on Antagonist IVF-ICSI were randomly 
divided into two groups of 173 patients each (group one-Early HCG and group 
two-Late HCG).
Main results and the role of chance: Significant differences were observed 
between the group One (early-hCG) and group Two (the late-hCG group) 
regarding – ongoing pregnancy rates (36.2% vs. 21.1%, respectively) and 
Non-Significant in E

2
 (1560 ± 563 vs. 2.120 ± 931 pg/mL, respectively) and 

P (0.7 ± 0.5 vs. 1.2 ± 0.6 ng/mL, respectively) levels on the day of hCG admin-
istration and endometrial thickness (10.5 ± 2.6 mm vs. 7.6 ± 2.8 mm) on day 
of embryo transfer the number of metaphase II oocytes (6.4 ± 5.1 vs. 7.1 ± 5.8, 
respectively) and less complications like OHSS (3.2% vs. 4.7%).
Limitations, reason for caution: Till date limited studies.
Wider implications of the findings: Progesterone elevation has been associ-
ated with prolongation of the follicular phase in GnRH antagonists cycles by 
2 days after the commonly used criterion of the presence of at least three fol-
licles of > or =17 mm has been met. Such an intervention is associated with sig-
nificantly lower ongoing pregnancy rates in GnRH antagonist cycles, without an 
apparent deterioration of embryo quality.

The adverse effect of P elevation on the day of hCG administration might 
be explained by the induction of differences at the histological level as well as 
at the gene expression level between endometrial samples exposed to varying 
concentrations of progesterone (P). Prolongation of follicular phase by delaying 
hCG administration for 2 days is associated with a higher incidence of endo-
metrial advancement on the day of oocyte retrieval in GnRH antagonist cycles 
(Kolibianakis et al., 2005). Moreover, Vaerenbergh et al. (2011) demonstrated a 
distinct difference in endometrial gene expression profile between patients with 
progesterone serum concentration above and below the threshold of 1.5 ng/ml 
on the day of HCG administration.

Due to the fact that earlier triggering of final oocyte maturation is ex-
pected to result in lower progesterone levels on the day of hCG administration 
it might be assumed that such an intervention might result in an improved 
probability of pregnancy by leading to a less deranged and more receptive 
endometrium.

Study funding/competing interest(s): Funding by hospital/clinic(s), BTTB 
Centre.
Trial registration number: BTTB-2006/09.

P-217 Subserosal uterine endometriosis (SSUE) with deeply myometrial 
invasion: a variant of deeply infiltrating endometriosis (DIE) commonly 
mistaken as adenomyosis

L.P. Chamie1, R.M.A. Pereira2, D.M.F. Ribeiro3, C.G. Padilla4, P.B. Fettback4, 
T. Domingues4, E.L.A. Motta4, P.C. Serafini5

1Chamie Female Imaging, Fleury Medicine and Health, Sao Paulo, Brazil
2Endometriosis Santa Joana, Hospital Santa Joana, Sao Paulo, Brazil
3Clinica Dr. Duarte Miguel, Private Practice, Sao Paulo, Brazil
4Huntington Reproductive Medicine, Private Practice, Sao Paulo, Brazil
5School Medicine University Sao Paulo, Gynecology, Sao Paulo, Brazil

Study question: To provide further noninvasive ultrassonographic evidence to 
the evaluation of subserosal uterine endometriosis (SSUE) and adenomyosis. 
Furthermore, we desired to learn if there is a coincidental women’s age inci-
dence of these pathologies and identify if there is a common topographic loca-
tion employing a large cohort of infertile women.
Summary answer: The opportunity to study a large group of infertile women 
suffering from DIE and adenomyosis diagnosed by a noninvasive technology 
enabled to properly treated women with SSUE; and, in addition to evaluate the 
small association between the two pathologies.
What is known already: TVSBP enables mapping of pelvic DIE and ad-
enomyosis with accuracy. While clinical presentation is similar, endometriotic 
glands + stroma + fibrosis located outside the uterus characterizes DIE. En-
dometrial glands + stroma deep within the myometrium along with muscular 
hypertrophy + hyperplasia characterize adenomyosis.SSUE is a variant form 
of DIE, with an aggressive behavior, commonly mistaken as adenomyosis and 
it has not been recognized and treated. The association of both diseases has not 
been fully elucidated.
Study design, size, duration: Prospective observational study including 
1585 consecutive infertile women evaluated for DIE via transvaginal ul-
trasound after bowel preparation (TVSBP). All patients underwent TVSBP 
by the same radiologist from 08/2010 to 12/2013. Two surgeons performed 
the videolaparoscopies (VLSC) at two University-affiliated hospitals; his-
topathology was performed by experienced pathologists. All women signed 
approved informed consents.
Participants/materials, setting, methods: Women aged 19–44 years old 
(yo) with infertility length varying 1–5 years underwent bowel preparation 
with low-residue diet, laxative and rectal enema. TVSBP was performed with 
Voluson E-8/5–9-MHz transducer. VLSC were carried out with and without 
robotic-assistance by two skilled surgeons. Statistics performed by t-test and 
chi-square; significance p ≤ 0.05.
Main results and the role of chance: From 1585 women evaluated, 279 
women were operated on and 99 women had pre-and 3 months post-op data 
available. From all patients’ examined, 96 women (6.1%) aged 35.6 ± 4.8 years 
(average age ± SD) exhibited SSUE, whereas 255 women (16.1%) aged 
38.7 ± 4.9 years (p < 0.001) were diagnosed having adenomyosis. For those 
suffering from SSUE, 66 women (68.8%) had posterior uterine wall disease 
(puw) and 30 (31.3%) had anterior uw. In the adenomyosis group, 111 (43.5%) 
women had adenomyosis in the aw and 118 (56.5%) in the pw (p > 0.05). Only 
7 women showed concomitant diseases. The outcome of surgery for all women 
operated due to SSUE was excellent having only one patient had remained 
disease whereas half of the patients who had adenomyosis showed residual 
disease.
Limitations, reason for caution: TVSBP and extensive VLSC resections of 
DIE and adenomyosis were performed by trained specialists using first-rate 
technology therefore results could have been slanted. Limitations should be 
pointed to the late diagnosis, extensiveness of DIE and adenomyosis as well as 
that all women were infertile.
Wider implications of the findings: The main positive implication of this study 
relates to the excellent surgical outcome in women who underwent surgery for 
SSUE; whereas women with adenomyosis did not have the same chances to 
efficiently resect the disease process. Moreover, earlier the diagnosis is made 
for both diseases it will significantly impact on patients’ fertility enhancement 
potential. Moreover, this information will contribute for a more comprehensive 
patient counseling and personalized treatment.
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Study funding/competing interest(s): Funding by University(ies), Discipline 
of Gynecology, Medical School from the University of São Paulo, Brazil.
Trial registration number: None.

P-218 IVF outcome in patients with surgically treated deep  
infiltrating endometriosis

C. Gauche Cazalis1, S. Cohen Scali1, M. Koskas1, C. Chis1, S. Epelboin1,  
C. Patrat1, D. Luton1, C. Yazbeck1

1Hôpital Bichat-Claude Bernard, Ob/Gyn, Paris Cedex 18, France

Study question: To evaluate the ovarian response and IVF outcomes in women 
presenting with moderate-to-severe endometriosis.
Summary answer: Surgically treated deep endometriosis confers a higher risk 
of a poor controlled ovarian hyperstimulation response. The greatest predictor 
was previous ovarian cystectomy. Upon an ovarian stimulation response, preg-
nancy rates mirrored controls’ rates.
What is known already: Several authors have evaluated IVF outcomes in 
women with endometriosis, but the results regarding the ovarian response and 
pregnancy rates are still controversial. This disagreement is mainly due to the 
heterogeneity of the studied populations, especially concerning the included 
patients’ surgical history.
Study design, size, duration: In a four-year retrospective cohort study, data 
from 164 patients selected for IVF cycles were reviewed according to infertility 
aetiology.
Participants/materials, setting, methods: 82 patients with surgically treated 
deep endometriosis were matched to 82 patients with tubal infertility and no 
adnexal surgery. The two groups were matched by age, stimulation protocol 
and recruitment time.
Main results and the role of chance: Endometriosis patients had a higher risk 
of a poor response to IVF, with a significantly higher FSH dose (P = 0.043), a 
lower number of oocytes retrieved (P = 0.011) and more cycle cancellations 
(P < 0.001) than in the tubal control group. However, implantation (endome-
triosis vs. control group, 23.5 ± 3.4 vs. 22.8 ± 3.4; P = 0.892) and pregnancy 
rates were comparable between the two groups (clinical pregnancy rate: endo-
metriosis vs. control group, 23.9% vs. 27.3%; P = 0.507; cumulative pregnancy 
rate: endometriosis vs. control group, 46.5% vs. 39.1%; P = 0.203). Prognos-
tic factors evaluation showed that previous cystectomy (OR = 5.65, 95% CI: 
1.44–22.12), basal AMH (OR = 0.62, 95% CI: 0.39–0.97) and patient age 
(OR = 1.24, 95% CI: 1.06–1.46) were the only independent predictors of a poor 
ovarian response to controlled ovarian hyperstimulation.
Limitations, reason for caution: This retrospective analysis might include 
some limitations in the selection of study groups, and in the definition of re-
spective roles of endometriosis and surgery in the observed results.
Wider implications of the findings: The results of this study should encourage 
early, active ART care in surgically treated deep endometriosis. Good results in 
ART incite us to reassess IVF indications and triggering criteria for these pa-
tients showing a particularly inhibited ovarian response. It would also be inter-
esting to assess the natural cycle in patients who are rejected from conventional 
stimulation.
Study funding/competing interest(s): Funding by hospital/clinic(s), Authors 
declare no competing interests.
Trial registration number: None.

P-219 A randomised control pilot study of the use of intrauterine  
human chorionic gonadotropin injection before embryo transfer in egg 
recipient cycles

G. Kokkali1, M. Chronopoulou1, E. Baxevani1, M. Biba1, I. Aggeli1,  
M. Fakiridou1, A. Katouna1, C. Markomichali1, K. Petroutsou1,  
T. Vaxevanoglou1, V. Kellaris1, T. Konstantopoulos1, N. Bathrellos1,  
K. Sfakianoudis1, K. Pantos1

1Genesis Athens Hospital, Centre for Human Reproduction, Athens, Greece

Study question: Does the administration of intrauterine human chorionic go-
nadotropin injection (hCG) before embryo transfer improves outcomes in IVF 
for women >40 receiving donor eggs?
Summary answer: This pilot study indicates a tendency for an increase in the 
probability of achieving pregnancy and an increase on implantation rates after 

administration of intrauterine hCG, for women >40 years old with multiple pre-
vious failed IVF cycles following IVF program with donor eggs.
What is known already: The important paracrine role of hCG in the prepara-
tion of implantation has been previously described. hCG has a direct effect on 
human endometrium, it increases the capacity of apical cell adhesion, it plays 
an important role in the proliferation of myometrial smooth muscle cells and 
reduces cell contractility, it increases progesterone receptors, it regulates the 
development of local immune tolerance and it is involved in the initiation of 
endometrial angiogenesis at the implantation site.
Study design, size, duration: A randomized control pilot study was initiated 
at a single IVF setting on July 2012–September 2013. Randomisation was per-
formed in a 1:1 fashion to one of two groups: with or without hCG intrauter-
ine injection. Adequate allocation concealment was assured from sequentially 
numbered, opaque, sealed envelopes prepared from a computer-generated list.
Participants/materials, setting, methods: A total of 194 IVF women all 
>40 years old receiving donor eggs were recruited. Patients were stratified for 
zero, 1–2 and >3 previous failed donor-cycles. hCG was administrated intrauter-
ine before embryo transfer. Data analysis: Fischer’s exact test (GraphPad Prism).
Main results and the role of chance: In all categories administration of hCG 
did not result in statistically significant pregnancy rates [0 previous failed D 
attempts CPR: 67% hCG group, CPR: 64% Control group (P > 0.05)/1–2 pre-
vious failed donor-cycles CPR: 73% hCG group, CRP: 58% Control group 
(P > 0.05)/>3 previous failed donor-cycles CPR:69.5% hCG group, CPR:47% 
Control group (P > 0.05)].
In hCG patients, IR was found statistically significant in patients with pre-
vious multiple failed donor attempts (IR: 44% P = 0.023 vs. Control group 
IR = 20%), while IR was not statistically significant for patient with 0 previous 
failed donor-cycles (IR:47% hCG group IR:42% Control group), 1–2 previous 
failed donor-cycles (IR:38% hCG group, IR:36%).
Limitations, reason for caution: Our pilot study involves a limited sample size 
in order to evaluate the preliminary data before conducting a larger trial. Selec-
tion bias was controlled by randomization. Blinding of patients was not possible 
in this study, but since the outcome (pregnancy) is robust, blinding would have 
been unlikely to affect the results.
Wider implications of the findings: A tendency of a positive effect on the 
pregnancy and implantation rates following the administration of intrauterine 
hCG injection before embryo transfer was indicated. A larger RCT will as-
sess, with more confidence, the effect of hCG on the probability of pregnancy.
Study funding/competing interest(s): Funding by hospital/clinic(s), GEN-
ESIS ATHENS CLINIC.
Trial registration number: None.

P-220 Endometriosis health profile (EHP-30) scores and their 
association with surgical diagnosis in premenopausal women

K. Hancke1, T. Friedl1, P. Widschwendter1, D. Stuck1, T. Gundelach1,  
W. Janni1, E. Bauer1

1Universitäts-Frauenklinik Ulm, Department of Obs/Gyn, Ulm, Germany

Study question: Is there any association between Endometriosis Health Pro-
file (EHP) – 30 scores and severity of endometriosis as assessed by surgical 
diagnosis using the ENZIAN-score and the American Society of Reproductive 
Medicine’s (ASRM) classification?
Summary answer: The EHP-30 is a user-friendly tool to evaluate quality 
of life and health status in women with endometriosis, but none of the five 
dimension scores of the EHP-30 core questionnaire correlated significantly 
with surgical diagnosis as assessed using the ASRM or ENZIAN score in 
our cohort.
What is known already: Endometriosis is known to affect different as-
pects of life in women of reproductive age. Besides physical disturbance 
and health status, quality of life is often impaired but hardly measurable. 
Therefore, the 30-item Endometriosis Health Profile (EHP-30) was intro-
duced, addressing the impact of disease on the physical, psychological and 
social aspects of life.
Study design, size, duration: Premenopausal women with histologically con-
firmed endometriosis presenting at the University of Ulm between 2006 and 
2012 were included and were asked to answer the EHP-30 core questionnaire. 
The questionnaires were filled out by the patients themselves during their hos-
pital stay, returned via mail or completed via telephone interview.
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Participants/materials, setting, methods: The EHP scores were analyzed to 
obtain the five dimension scores (pain, control and powerlessness, emotional 
well-being, social support, self-image). These results were correlated with sur-
gical findings categorized using ENZIAN and ASRM scores. Statistical analy-
sis was performed using the spearman rank correlation.
Main results and the role of chance: In total, 50 completed questionnaires 
were available for preliminary analyses. The mean age was 30.7 years (range 
19–45). Medians and ranges obtained for the five dimension scores were 20.0 
(0–77) for the pain score, 25.0 (0–96) for the control and powerlessness score, 
33.0 (0–83) for the emotional well-being score, 22.0 (0–94) for the social sup-
port score, and 25.0 (0–92) for the self-image score. No significant correlations 
were found between the ASRM or the ENZIAN score and any of the five EHP-
30 dimension scores (all p > 0.9, all p > 0.7, respectively).
Limitations, reason for caution: The number of included questionnaires was 
rather small. However, these were preliminary findings and we are planning to 
include at least another 50 women.
Wider implications of the findings: Although no correlation was found, we 
still believe that the EHP-30 is a useful tool to evaluate the quality of life in 
women with endometriosis. Our results confirm the clinicians’ awareness that 
the degree of intraperitoneal lesion does not necessarily correspond to the di-
mension of subjective discomfort.
Study funding/competing interest(s): Funding by University(ies), none.
Trial registration number: Not applicable.

POSTER VIEWING

ETHICS AND LAW

P-221 Barriers to the evidence-based management of obese,  
infertile women

O. Oyesanya1

1University of Oxford, Kellogg College, Oxford,  
United Kingdom

Study question: What are the barriers to the evidence-based management of 
obese, infertile women?
Summary answer: There are major ethical concerns relating to the violation 
of women’s autonomy; distributive justice; non-beneficence and malificence. 
Epistemological and pedagogical concerns also emerged in that health-care 
professionals demonstrated poor knowledge, skills and attitude regarding the 
subject matter; and complained of time, organisational and logistic constraints; 
and lack of readily-available evidence.
What is known already: Health-Care Professionals (HCPs) have an ethical 
duty to identify the barriers to the evidence-based management of obese infer-
tile women prior to implementing guidelines.

I posit that this ethical duty is engaged, given the world-wide concerns 
about the obesity pandemic, the costs to the exchequer and the reproductive and 
long-term general health consequences including cancer, diabetes, heart disease 
and increased mortality; which have triggered restrictive statutory guidelines 
and funding strategies with regards to women with BMI >30.
Study design, size, duration: Building on Kitson’s implementation paradigm 
[((SI = ƒ(E, C, F)); where SI = Successful Implementation; E = Evidence; 
C = Context; F = Facilitation; and ƒ = Function]; I hypothesised that by study-
ing the barriers to Evidence, Context and Facilitation respectively; it might be 
possible to improve Successful Implementation.
Participants/materials, setting, methods: Based on Kuhn’s scientific empiri-
cist paradigm, I focussed on health care professionals, their organisations and 
other stake-holders involved in managing these women.

I used a multi-modal and mixed methodology including: content analysis; 
contextual analysis; ethical analysis; coding; thematic analysis; questionnaires; 
semi-structured, qualitative interviews; and focus groups.
Main results and the role of chance: The major ethical barriers were con-
cerns about violation of obese women’s autonomy; distributive justice; non-
beneficence and malificence. I also found major concerns about lack of robust 

evidence, particularly, readily-available synthesised evidence. This evidence 
gap possibly contributed to the intention-behaviour gap that existed. Episte-
mological and pedagogical barriers included poor knowledge, skills and at-
titude regarding the evidence-based management of obese infertile women. 
Health care professionals were worried about receiving complaints; cultural 
barriers; lack of time, funding, facilities and equipment; training; privacy 
(e.g. dedicated room and staff for weighing and calculating BMI); attrition; 
co-morbidity; organisational and logistic constraints; and appropriate lines of 
responsibility. These barriers led to detachment and a sense of “futility and 
avoidance.”
Limitations, reason for caution: The sampling for the present study was pur-
posive and uni-centred. As such, larger, possibly multi-centred studies are re-
quired to confirm these findings.
Wider implications of the findings: Robust ethical studies are needed 
to reassure health-care professionals about the ethical implications of 
the evidence-based management of obese infertile women. These stud-
ies should be underpinned by a programme of quantitative and qualita-
tive evidence-synthesis. Accessibility to such reliable evidence; as well as 
training, time, funding, organisational and logistic support could improve 
the fidelity of health care professionals, organisations and stakeholders to 
evidence-based guidelines (such as NICE in the UK) on the management 
of these women.
Study funding/competing interest(s): Funding by University(ies), Kellogg 
College, University of Oxford.
Trial registration number: N/A.

P-222 On gametes and guidelines: a proceedings report of a symposium 
on the use of empirical bioethics to inform the regulation of reproductive 
technologies

V. Provoost1, J. Ives2, L. Frith3, G. Pennings1

1Ghent University, Bioethics Institute Ghent (BIG), Ghent, Belgium
2University of Birmingham, Medicine Ethics Society and History (MESH), 
Birmingham, United Kingdom
3University of Liverpool, Health Services Research, Liverpool, United Kingdom

Study question: The aim of the symposium was (1) to explore congruence 
among experts about the admissibility of the use of empirical data for the de-
velopment of guidelines; and (2) to work towards the development of an agenda 
for empirical research that can provide evidence to inform the regulation of 
reproductive technology.
Summary answer: To develop the agenda, we delineated points of agreement 
(consensus) and disagreement in the group of experts regarding the use of (dif-
ferent types of) empirical data for (different types of) guidelines.
What is known already: There is a growing body of empirical data on the ex-
perience of stakeholders in Assisted Reproductive Technologies (ART). Some 
studies tend to offer more than a description of attitudes and practices. They can 
influence ethical guidelines proposed by national and international professional 
organizations. For example, the UK Human Fertilisation and Embryology Au-
thority took into account such evidence as public opinion when drawing up its 
recommendations on sex selection of embryos for social reasons.
Study design, size, duration: The symposium was held at the Brocher Foun-
dation (Geneva, Switzerland) from 17–18 February 2014. It brought together 
(bio)ethicists, empirical scientists, medical professionals, and representatives 
of (international) medical societies and regulatory bodies (World Health Orga-
nization; European Society of Human Reproduction and Embryology; and the 
Human Fertilisation and Embryology Authority).
Participants/materials, setting, methods: Contributions of speakers who had 
experience with the use of empirical insights in the development of regulatory 
policy in the field of ART were combined with structured discussion sessions. 
The results of the symposium will be collated into a proceedings report to en-
courage the debate about guideline development in ART.
Main results and the role of chance: First, we extracted lessons to be 
learned from examples of policy making with the use of empirical research 
data, in both national and international contexts within different organi-
zational settings. Second, methodological-theoretical questions regarding 
the use of empirical data for normative reflection in reproductive medicine 
were addressed. Third, we explored the role of empirical data in examples 
of policy making.
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We developed (1) a research agenda to fill the knowledge gaps regarding 
families created by ARTs (particularly the children resulting from these tech-
nologies) and to consider the theoretical aspects of policy making and the rela-
tion between ethics, evidence and policy; and (2) an outline of main questions, 
and points of agreement (consensus) or disagreement regarding the use of em-
pirical data to formulate guidelines.
Limitations, reason for caution: This presentation does not intend to offer a 
representative view of the field given the small group of experts participating. 
However, the small size of the meeting as well as the structured discussion ses-
sions made it possible to provide ample opportunity for a thorough discussion.
Wider implications of the findings: This symposium brought together many 
of those professionals, working in different European countries with the aim 
of sharing insights and experience regarding policy development. The need 
for an inter-European forum is becoming increasingly evident given the rapid 
development of new technologies and the rising cross-border reproduction 
within Europe.
Study funding/competing interest(s): Funding by national/international 
organization(s), We would like to thank the Brocher Foundation for funding 
the symposium.
Trial registration number: None.

P-223 Cross-border reproductive care for law evasion: should local 
physicians be allowed to help infertility patients evade the law of their 
own country

W. Van Hoof1, P. De Sutter2, G. Pennings1

1Ghent University, Bioethics Institute Ghent (BIG), Gent, Belgium
2Ghent University Hospital, Reproductive Medicine, Gent, Belgium

Study question: Should local physicians be allowed to help infertility patients 
evade the law of their own country?
Summary answer: Local physicians should be allowed to help their patients 
cross borders to obtain treatment forbidden at home. It is immoral to prohibit 
them to offer information, there is a general obligation to treat complications 
and physicians should even be allowed to do part of the treatment.
What is known already: A conservatively estimated 8000 law evading treat-
ment cycles take place across Europe annually. The majority of cross-border 
infertility patients receive help from their own doctor, even when they are evad-
ing restrictive laws. Cross-border cooperation between physicians is one of the 
most important determinants for patient experience and it increases safety.
Study design, size, duration: Examples from France (warning that physicians 
risk 5 years imprisonment and a fine of €75.000 if they inform patients about the 
possibility of making use of egg donation abroad), Turkey (1–3 years impris-
onment for help with gamete donation), Ireland and Switzerland (information 
about PGD).
Participants/materials, setting, methods: Based on respect for autonomy and 
the best interest of the patient, it is argued that physicians should help patients 
before treatment (informing) and after treatment (complications). Physicians 
should also be allowed to help during treatment (drug prescription, cycle moni-
toring, partial reimbursement, …), but they also have the right to refuse.
Main results and the role of chance: Helping patients in this manner has been 
described as acting against the spirit and essence of the law. By supporting 
CBRC for law evasion, physicians are essentially complicit in immoral behav-
iour. However, assisted reproduction is an area of contested morality. CBRC 
for law evasion can be a way to be tolerant to different attitudes towards these 
issues. If patients have the right to travel abroad for infertility treatment, they 
should also have the right to obtain information about that treatment from their 
physician. Some physicians help patients obtain partial reimbursement for their 
law evading treatment cycle. However, it is only justifiable for a physician to 
game the system for the benefit of the patient if this system is flawed.
Limitations, reason for caution: The ethical analysis is based on the adop-
tion of certain moral principles. Although the principles accepted for our 
analysis are fundamental (patients’ rights) there is still the possibility that 
others disagree.
Wider implications of the findings: Many policies prohibiting local physi-
cians to help cross-border patients evade the law of their own country are not 
justified.
Study funding/competing interest(s): Funding by University(ies), Ghent  
University.
Trial registration number: None

POSTER VIEWING

FEMALE (IN)FERTILITY

P-224 New pre-mix protocol for AMH gen II assay: can this method  
be relied upon to determine clinically significant reference ranges for  
IVF patients

C. LeSaint1, C. Levesque2, A. Castonguay1, P. Lebel3, I.J. Kadoch3

1Clinique Ovo, Ovo Laboratory, Montréal, Canada
2Clinique Ovo, Ovo R&D, Montréal, Canada
3Clinique Ovo, Ovo Fertilite, Montréal, Canada

Study question: Is it possible to establish new reliable reference ranges for 
Anti-Müllerian hormone (AMH) determinations with Beckman Coulter’s AMH 
Gen II ELISA Assay’s (Brea, California, US) new premix protocol in correla-
tion with clinical data.
Summary answer: The bias evaluation of the previous protocol and the current 
pre-mix protocol for the AMH Gen II Assay yielded results with a coefficient of 
variation too great to successfully correlate with clinical data.
What is known already: Beckman Coulter identified that complement interfer-
ence was responsible for falsely low AMH results with their AMH Gen II Assay. 
The revised protocol includes premix of all samples with assay buffer prior to 
adding sample to the microplate. They have been found to have a bias of up to 
70% between both techniques. Bias evaluation is recommended for each labora-
tory. There is no international standard for AMH testing and no validated refer-
ences ranges for use in fertility patients population. External quality control 
programs are only now emerging.
Study design, size, duration: 197 patient samples were tested using both pro-
tocols (sample pre-mix with assay buffer vs. non-premix) on the same day and 
within the same run after storage at −20°C between 1 to 37 days.
Participants/materials, setting, methods: Tested samples were from non-
pregnant women referred to the clinic in Montréal for fertility issues. Blood 
samples were collected for AMH, follicle stimulating hormone and Estradiol. 
Patients underwent an antral follicle count ultrasound on the same day. Collec-
tion, handling and processing of AMH samples were conducted as per manu-
facturer’s recommendations.
Main results and the role of chance: We found that the new premix protocol 
AMH results increased by an average of 85% over the previous protocol where 
complement interference is suspected. The mean of the coefficient of variation 
is 2.06 with a standard deviation of 1.6. Without an international calibrator, it 
is difficult to draw conclusion from the bias evaluation and impossible to de-
termine new reference ranges for clinical practice. The results of concentration 
of AMH with the premix protocol give a mean of 2.41 ng/ml, sample range is 
30 ng/ml and a standard deviation of 3.21 ng/ml. With the nonpremix protocol 
the mean is 3.98 ng/ml with a standard deviation of 4.14 ng/ml. The sample 
range is 23 ng/ml. The old nonpremix protocol has a better correlation with 
clinical marquers and clinical response to ovarian stimulation.
Limitations, reason for caution: Lot-to-lot variations in reagent kits must 
be considered. Although serum aliquots were stored at −20°C for less than 
2 months before testing, we cannot exclude the possibility of complement deg-
radation during sample storage.
Wider implications of the findings: Clinicians have been depending on AMH 
results as a reliable predictor of poor or excessive ovarian response to ovarian 
stimulation in IVF cycles. The new pre-mix protocol yields results which often 
do not correlate with other clinical findings. The non-premix method looks to 
correlate better with the clinical observation. It will be important to have in-
ternational reference for AMH range. The technique need to be improved to 
correlate clinical data with the clinical data.
Study funding/competing interest(s): Funding by hospital/clinic(s), none.
Trial registration number: None.

P-225 The impact of obesity on the outcome of IVF – restrospective 
study at Caen’s university hospital

J. Bouiller1, C. de Vienne1

1CHU de Caen, Service de Gynécologie-Obstétrique et Médecine de la  
Reproduction, Caen, France
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Study question: To examine the effects of overweight and obesity on the out-
comes of in vitro fertilization (IVF).
Summary answer: Compared with normal weight women, obese and morbidly 
obese women had a significant lower live birth rate.
What is known already: The adverse effects of obesity on general health, peri-
natal morbidity and spontaneous fertility are now well known. However the 
impact of obesity on IVF results is still controverted.
Study design, size, duration: A retrospective cohort study was carried out on 
1,666 women who underwent 3,277 IVF cycles between 2004 and 2010.
Participants/materials, setting, methods: Patients were classified in 4 groups: 
1,178 had a normal weight (18 ≤ BMI < 25 kg/m2), 327 had an overweight 
(25 ≤ BMI < 30 kg/m2), 128 were obese (30 ≤ BMI < 35 kg/m2), 33 were mor-
bidly obese (BMI ≥ 35 kg/m2).
Main results and the role of chance: The live birth rate was significantly 
lower in obese women with a BMI between 30 and 34.9 kg/m2 (OR = 0.65, 
95% CI = 0.46 to 0.90) and in morbidly obese women with a BMI ≥ 35 kg/
m2 (OR = 0.44, 95% CI = 0.21 to 0.89) compared to women with normal BMI 
between 18 and 24.9 kg/m2 (OR = 1). There was no significant differences with 
overweight women BMI between 25 and 29.9 kg/m2 (OR = 1.02, 95% CI = 0.83 
to 1.25). The same results were observed for the clinical pregnancy rate, total 
number of oocytes retrieved, fertilization rate, total number of embryos ob-
tained and the number of frozen embryos.
Limitations, reason for caution: No data concerning smoking and the BMI 
of the men were available while these are two well-known factors interfering 
with fertility.
Wider implications of the findings: Obesity is associated with unfavorable 
IVF outcome as evidenced by lower live birth rate, however these findings did 
not apply for overweight women. It is recommended that obese women undergo 
counselling in order to lose weight before the initiation of an IVF cycle.
Study funding/competing interest(s): Funding by University(ies), no funding.
Trial registration number: None.

P-226 Array comparative genomic hybridization improves outcomes  
in women of advanced maternal age compared to standard IVF/ICSI

M. Mohamed1, L. Kellam1, S. Pandey1, D. Maruthini1, K. Dowell1, 
S. Thornton1, S. Fishel1, M. Ragunath1

1Care Fertility Nottingham, Centre for Reproductive Medicine, Nottingham, 
United Kingdom

Study question: Does array comparative genomic hybridization (array CGH) 
analysis improve the outcomes in women of advanced maternal age?
Summary answer: Women of advanced reproductive age who seek IVF/ICSI 
treatment have overall poor outcome. In this study aCGH group performed bet-
ter in terms of Clinical pregnancy rate Implantation and Live birth rate per 
embryo transferred. There was a slightly lower miscarriage rate and a high can-
cellation rate compared to the standard group.
What is known already: In human embryos chromosome aneuploidy, is a 
major cause of IVF failure and miscarriage and can result in affected live births. 
Array CGH aims to improve implantation and live birth rates, by identifying 
euploid embryos to transfer.
Study design, size, duration: A retrospective comparative study between the 
outcomes of women with age range 40–45 years, who had aCGH between 1st 
August 2010 and 1st August 2013, to the outcomes of women in the same age 
with good ovarian reserve who had standard IVF/ICSI. A total of 536 IVF/ICSI 
treatment cycles were analysed.
Participants/materials, setting, methods: The outcomes of women between 
40-45 who had good ovarian reserve underwent treatment in Care fertility Not-
tingham. 0f 536 IVF/ICSI treatment cycles carried out, 96 cycles had aCGH 
planned with day three embryo biopsy and 440 underwent standard IVF/ICSI, 
with controlled ovarian hyperstimulation.
Main results and the role of chance: There was no difference in the average 
ages (41.8 ± 2.1 aCGH vs. 41.4 ± 2.09 non aCGH) and BMI’s (25.4 ± 4.6 
aCGH vs. 24.8 ± 4.7 non aCGH) in the two groups. In the standard group of 
440 cycles started 430 underwent oocyte retrieval and 385 had embryo trans-
fer. Among the 96 array CGH cycles started 93 had egg collection and 56 had 
any suitable embryos to transfer.

This showed high cancellation rate in aCGH compared to standard group 
41.6% vs. 10.2% respectively, P < 0.0001). Clinical pregnancy rate per embryo 
transfer was 44.6% in Array CGH group but only 21.3% in standard IVF/ICSI, 
which was statistically significant (p < 0.0001). Implantation Rate in aCGH 

group and in standard group was 42.7% and 12.5% respectively (p < 0.0002). 
Live-birth rate per ET was 35.7% aCGH and 14.3% standard (p < 0.0004) 
which showed to be statistically significant.
Limitations, reason for caution: It is a retrospective analysis. Array CGH 
group showed high cancellation rate due to the absence of a suitable em-
bryo to transfer While Array CGH group the embryos transferred were all 
euploid blastocyst and the standard group had either day three or a day five 
embryo transferred.
Wider implications of the findings: Among women of advanced reproductive 
age with good ovarian reserves it might be appropriate to offer Array CGH. 
However appropriate counseling is mandated due to high cycle cancellation 
rate.
Study funding/competing interest(s): Funding by hospital/clinic(s), Care 
Fertility.
Trial registration number: N/A.

P-227 A drop in serum estradiol after hCG administration in  
oocyte donors is predictive of lower oocyte yield but does not impact 
pregnancy rates

S. Karipcin1, B.A. Levine1, N. Pereira1, Z. Rosenwaks1, D.E. Goldschlag1

1Weill Cornell Medical College, Ronald O. Perelman Claudia Cohen Center 
for Reproductive Medicine, New York, NY, U.S.A.

Study question: Should ovum donors with a significant estradiol (E2) drop 
(>15%) following administration of hCG during an IVF cycle be canceled?
Summary answer: Oocyte retrievals need not be routinely canceled solely 
based on estradiol drop post-hCG administration. Clinicians should assess the 
total number of mature follicles, estradiol levels before and post- hCG and per-
centage of estradiol drop when deciding to proceed with the retrieval.
What is known already: Data on estradiol levels after hCG administra-
tion are limited in ovum donor cycles. A retrospective cohort study of 1712 
IVF cycles, 122 cycles with >10% decrease in estradiol was associated with 
40–50% reduction in clinical pregnancy and live birth rates. Two other ret-
rospective studies (844 and 222 cycles) showed no difference in IVF success 
with declining estradiol levels.
Study design, size, duration: We conducted a retrospective cohort study. 587 
anonymous donor oocyte cycles from January, 2005 through April, 2012 were 
reviewed.
Participants/materials, setting, methods: Shared ovum donor cycles in an 
academic medical center were divided into 3 groups: E2-rise, E2-plateau, 
E2-drop. An E2-rise was defined as a >15% increase in estradiol levels post-
hCG, an E2-drop was >15% decline. ANOVA was used for statistical analysis. 
P < 0.05 was considered significant. Data reported as mean ± SEM.
Main results and the role of chance: 784 recipients intended to share a donor’s 
oocytes with one other recipient. Cycles not resulting in a transfer in at least one 
of the recipients were excluded. Cancellation to single recipient after retrieval 
due to low oocyte yield were similar (5.6% in E2-rise, 4.6% in E2-plateau, 
4.7% in E2-drop, p > 0.05). IVF outcomes of 720 recipients who shared oocytes 
from a donor cycle and underwent fresh embryo transfer were analyzed sepa-
rately [Rise (n = 538), plateau (n = 162) and drop (n = 20)]. Within the donor 
and recipient groups baseline characteristics were similar. The mean number of 
oocytes per recipient in the E2-drop group was significantly lower than plateau 
and rise (8.95 ± 0.47, 10.84 ± 0.29 11.15 ± 0.18, p <  0.001, p < 0.0001 respec-
tively). Fertilization rates, implantation rates, clinical pregnancy and live birth 
rates per transfer cycle were similar.
Limitations, reason for caution: Percent drop levels ranged between 15.1–
47.3. Five (0.9%) donors were canceled due to estradiol drop post-hCG. Lowest 
estradiol decline resulting in pregnancy was 23.9% (both recipients had live 
births at term). Higher percent drop of estradiol likely signifies loss of quality 
and quantity of majority of oocytes and may warrant cancellation.
Wider implications of the findings: An estradiol decrease following hCG was 
correlated with lower egg yield but didn’t alter donor/recipient pregnancy rates. 
Our findings would also extend to good responder IVF patients. Oocyte do-
nors with a decline in estradiol following hCG administration can still undergo 
oocyte aspiration at a clinician’s discretion. The effect of estradiol decline on 
endometrium remains to be elucidated.
Study funding/competing interest(s): Funding by University(ies), The Ronald 
O. Perelman Claudia Cohen Center for Reproductive Medicine, Weill Cornell 
Medical College, New York.
Trial registration number: none.
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P-228 Lipid intravenous infusion for treatment of recurrent 
implantation failure or recurrent pregnancy loss in women  
with elevated levels of peripheral natural killer cells

D. Kafetzis1, G. Lamanna2, A. Gill2, E. Linara-Dimakakou2, S. Nair2

1The London Women’s Clinic, Recurrent Miscarriage Clinic, London,  
United Kingdom
2The London Women’s Clinic, London, United Kingdom

Study question: To evaluate the efficacy of intravenous lipid infusions (ILP) in 
achieving a pregnancy in women with previous recurrent pregnancy loss (RPL) 
or recurrent implantation failure (RIF) with elevated levels of peripheral Natu-
ral Killer cells (NKc) and a potential reduction of NKc activity shown in the 
peripheral blood NKc Inhibition panel.
Summary answer: In this selected group of patients with previous RIF and 
RPL, a 34.1% ongoing pregnancy rate was achieved with the use of ILP.
What is known already: Immunomodulatory treatment for RPL and RIF has 
been implemented for many years in the ART field in the form of steroid tablets 
and Intravenous Immunoglobulin Infusions (IVIg).

Very few studies have been published on the potential beneficial effect of 
ILP in the above groups of patients during fertility treatment.
Study design, size, duration: Retrospective, Case Controlled Study, with each 
patient acting as their own control 95 women with RPL/RIF screened for high 
levels of NKc with the use of NKc inhibition panel. 42 were found to have 
elevated NKc levels and ILP was administered prior to ET. Duration: May 
2012–December 2013.
Participants/materials, setting, methods: The study included patients 
undergoing fresh IVF or Frozen embryo replacement cycles with own oo-
cytes. Oocyte Recipient(OR) cycles were also included, provided the pa-
tients had had at least 1 previous failed attempt or 1st trimester pregnancy 
loss after a previous OR cycle. Study Setting: London Women’s Clinic, 
London, UK.
Main results and the role of chance: Mean age for IVF/FER group was 
39.22 years (32–44 years) and the patients averaged 2.58 failed previous at-
tempts. Mean age for oocyte donors to the OR group was 27.4 years, and mean 
age of oocyte recipients was 42.6 years. Ongoing pregnancy rates (beyond 
12 weeks gestation) and pregnancy loss rates were reported for 41 out of 42 pa-
tients given an ILP infusion. For 1 ILP patient the embryo failed to thaw. Total 
ongoing pregnancy rate for all groups was 34.1% (14/41). Total pregnancy 
loss rate was 24.1% (10/41). For the IVF/FER group we recorded an ongoing 
pregnancy rate of 32.1% (9/28) and a pregnancy loss rate of 25.0% (7/28). For 
the OR group an ongoing pregnancy rate of 38.4% (5/13) was achieved, with a 
pregnancy loss rate of 15.3% (2/13).
Limitations, reason for caution: During the study period, it has not been pos-
sible to accumulate an adequate number of women to act as control group, 
in order to validate our results. Embryos were not screened for Chromosomal 
anomalies (PGS). As a result, fraction of the pregnancy losses could not be 
avoided despite ILP therapy.
Wider implications of the findings: This study attempts to highlight the ben-
eficial effect of immunological ILP treatment on this group of ART patients 
with RPL and RIF. ILP therapy could offer a safer and cheaper therapeutic 
option compared to IVIg infusions. Larger trials are needed to validate the 
results.
Study funding/competing interest(s): Funding by hospital/clinic(s), The Lon-
don Women’s Clinic, 113-115 Harley Street, London W1G 6AP, UK.
Trial registration number: Not applicable for this type of study.

P-229 Comparison of β-hCG serum levels in pregnancies achieved  
after fresh embryo transfer versus first or second choice thawed  
embryo transfer in egg-donation-IVF cycles

E. Gil Arribas1, R. Herrer Saura1, P. Valero Sanchez1, B. Monge1,  
J. Serna Lopez1

1Instituto Valenciano de la Infertilidad (IVI), Gynecology, Zaragoza, Spain

Study question: To demonstrate the existence of significant differences in the 
determination of β-hCG in pregnancies obtained after fresh embryos vs. thawed 
embryo transfer when there is a singleton ongoing pregnancy.
Summary answer: No significant differences were found between the ana-
lytical determination of β-hCG in patients with ongoing single pregnancies 
after egg donation fresh IVF cycles and thawed embryo transfer. β-hCG levels 

were similar irrespective of age and BMI, although a negative relationships 
can be suspected.
What is known already: Vitrification is a safe technique in IFV laboratories. 
Together, fresh and thawed embryo-transfer, help to increase accumulated 
pregnancy rates in IFV-cycles. But there are several confounding factors which 
could modify β-hCG levels. Age and body mass index could modify them. We 
do not know about the effects of vitrifying embryos on β-hCG levels. Some 
groups suggest a more erratic rising of the hormone.
Study design, size, duration: Retrospective 3 years long cohort study, in egg 
donation cycles who achieved a single ongoing pregnancy after fresh com-
pared vs. first or second choice thawed embryo transfer.
Participants/materials, setting, methods: Maximum number of embryo 
transferred was two. β-hCG was measured on 2 sharp weeks after estimated 
ovulation. Twins or triplets, non ongoing pregnancies were excluded. We in-
cluded 58 pregnant women in the fresh group and 27 in the vitrified group. 
A t-test was obtained.
Main results and the role of chance: We found no differences in β-hCG levels 
between both groups (p = 0.402, IC 95% (−78.046–31.620). Age did no affect 
β-hCG levels (p = 0.339). There were no significant differences in β-hCG when 
comparing body mass index, but there was a trend to a negative relationship 
(p = 0.066).
Limitations, reason for caution: The main limitation of this study was the 
sample size, but only singleton ongoing pregnancy can be included to answer 
our question.
Wider implications of the findings: For specialists, it is important to know 
if there may be or not differences in β-hCG levels when we transfer fresh or 
thawed embryos, to counsel patients about the prognosis of that pregnancy. It 
is also important to know if age and body mass index may change the hormone 
level to avoid misinformation to patients.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI 
Zaragoza.
Trial registration number: This is not a RTC.

P-230 A new lower limit of single mid-luteal serum progesterone  
level as indicator for ovulation and pregnancy outcome

R. Venkatakrishnan1, N. Potdar1, S. Arshad1, J. Blower1, T. Gelbaya1

1Leicester Royal Infirmary, Reproductive Medicine, Leicester, United Kingdom

Study question: a) To identify mean ovulatory mid-luteal serum progesterone 
level suggestive of probable ovulation. b) To investigate if mid-luteal serum 
progesterone is predictive of pregnancy outcomes.
Summary answer: This is the first study where timed mid-luteal serum 
progesterone levels in cycles with confirmed ovulation have been investi-
gated. We suggest mid-luteal serum progesterone level of 20.53 nmol/l (2.5th 
centile cut-off) indicates probable ovulation. Also, higher mid-luteal serum 
progesterone of above 60 nmol/l does not appear to be associated with better 
outcomes in early pregnancy.
What is known already: To date many small studies have tried to ascer-
tain a lower limit cut-off value for ovulatory serum progesterone in natural 
cycles. This has resulted in a wide variation in the levels used as the crite-
rion for ovulation ranging from 3.2 to 38 nmol/l with 30 nmol/l being used 
as the cut-off widely. Early pregnancy serum progesterone has also been 
advocated as a tool in the diagnosis of early pregnancy failure with levels 
above 25 nmol/l ‘likely to indicate’ and above 60 nmol/l are ‘strongly as-
sociated with’ pregnancies subsequently shown to be normal. It has been 
suggested that the higher progesterone concentrations are seen in the luteal 
phase of conception cycles, these cycles were not followed through to early 
pregnancy.
Study design, size, duration: Retrospective observational cohort study of 
405 cycles of ovulation induction followed by intrauterine insemination for 
unexplained sub-fertility or use of donor sperm undertaken in a tertiary level 
fertility centre.
Participants/materials, setting, methods: Study subjects were in the repro-
ductive age group of 23–40 years, non-smokers with BMI of 18–30. All cycles 
were induced for ovulation with clomifene citrate and follicular growth was 
tracked using ultrasound. Ovulation test kits were used to confirm luteinizing 
hormone surge to time insemination. No human chorionic gonadotropin trigger 
was used in any of the cycles and luteal phase was not supported with progester-
one supplements. Serum progesterone level was tested 7 days later. Ultrasound 
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scan at 6–7 weeks confirmed clinical pregnancies. There were 66 singleton con-
ception and 337 non-conception cycles.
Main results and the role of chance: Mean age group of patients was 
32.4 years (range: 21–40 years). All data were normally distributed and the 
mid luteal serum progesterone levels showed a range from 4.2–190 nmol/L 
with a mean of 57.5 nmol/L. Centile distribution of the mid-luteal serum pro-
gesterone levels showed that 2.5th centile (20.53 nmol/L, 95% CI = 14.55–
23.25) detected 97.5% of ovulatory cycles. There were 97.1% of conception 
cycles and 97.9% of non-conception cycles above this cut-off. Furthermore, 
in the conception and non-conception cycles, the mean mid luteal serum 
progesterone level was 28.27 nmol/L and 76.84 nmol/L, respectively. This 
difference in mid luteal serum progesterone for the two groups was statis-
tically significant (p ≤ 0.0001). Subgroup analysis of the conception cy-
cles showed mean mid luteal serum progesterone value 79.08 nmol/L and 
79.53 nmol/L for live births and early pregnancy loss (includes biochemical 
miscarriages, no ectopics in this group) respectively (p = 0.977). There was 
48% conception cycles and 60% non-conception cycles above the value of 
60 nmol/L. Higher midluteal serum progesterone values does not appear to 
be associated with better pregnancy outcomes. This needs to be validated 
with higher numbers.
Limitations, reason for caution: There is an argument that luteal phase serum 
progesterone all cycles could be higher due to the use of clomifene possibly 
due to multifollicular ovulation; but in the analysed group there were singletons 
which excludes this possibility. The finding of early pregnancy and luteal phase 
progesterone needs validation with bigger numbers.
Wider implications of the findings: The findings from this study are adapt-
able to the current practice in the infertility settings. As this is the first study 
where cycles were tracked and tested for ovulation, the values derived from 
this study are more valid in deducing the lower limit for single measurement 
of mid-luteal serum progesterone to indicate probable ovulation. Although 
not statistically significant; early pregnancy loss appears to be associated 
with higher luteal serum progesterone as opposed to the idea of luteal phase 
defect in these patients. This interesting finding opens a new area for further 
research.
Study funding/competing interest(s): Funding by hospital/clinic(s). None.
Trial registration number: Not applicable.

P-231 Clomiphene citrate and follicle stimulating hormone for 
controlled ovarian stimulation in intrauterine insemination (INeS trial)

M. van Vliet1, A.J. Bensdorp1, I. Custers1, M.H. Mochtar1, R.I. Tjon-Kon-Fat1, 
P. Hompes2, H.R. Verhoeve3, J.P. de Bruin4, B.J. Cohlen5, J. Gianotten6, F. van 
der Veen1, B.W.J. Mol7, M. van Wely1

1Academic Medical Center, Center for Reproductive Medicine Department of 
Obstetrics & Gynaecology, Amsterdam, The Netherlands
2Vrije Universiteit Medical Center, Center for Reproductive Medicine,  
Amsterdam, The Netherlands
3Onze Lieve Vrouwe Gasthuis, Department of Obstetrics and Gynaecology, 
Amsterdam, The Netherlands
4Jeroen Bosch Hospital, Department of Obstetrics and Gynaecology,  
Den Bosch, The Netherlands
5Isala Clinics, Department of Obstetrics and Gynaecology, Zwolle,  
The Netherlands
6Kennemer Gasthuis, Department of Obstetrics and Gynaecology,  
Haarlem, The Netherlands
7University of Adelaide, School of Paediatrics and Reproductive Health, 
Adelaide, Australia

Study question: How does the use of follicle stimulating hormone (FSH) com-
pare to clomiphene citrate (CC) when performing intra uterine insemination 
with controlled ovarian hyperstimulation (IUI-COH) in couples with unfavor-
able fertility prospects and unexplained or mild male subfertility in terms of 
chances of ongoing pregnancy?
Summary answer: Ongoing pregnancy rates were 40% after IUI-FSH and 
35% after IUI-CC. Multiple pregnancy rates were 9% after stimulation with 
FSH and 0% after stimulation with CC.
What is known already: Results from a Cochrane systematic review and 
meta-analysis pooling evidence from seven studies including 556 patients 
with unexplained or male factor subfertility suggest that ovarian stimulation 
with FSH leads to higher pregnancy rates than stimulation with CC. Studies 

included in this analysis used various stimulation/cancellation protocols, and 
multiple pregnancy rates were high. Only one study aimed to achieve a maxi-
mum of two dominant follicles.
Study design, size, duration: We performed a secondary analysis of the INeS 
trial, comparing in vitro fertilization with a single embryo transfer or in a modi-
fied natural cycle to IUI-COH in couples with unfavorable fertility prospects 
and unexplained or mild male subfertility. For this analysis only couples who 
were allocated to IUI-COH were included.
Participants/materials, setting, methods: Couples received 100 mg CC or 75 
IU FSH daily, according to local protocol. Final oocyte maturation was induced 
with HCG when one follicle of 17–18 mm was present. Cancellation criteria 
were more than three follicles of at least 16 mm, or more than five follicles of 
12 mm.
Main results and the role of chance: 207 couples were allocated to IUI-COH 
and 194 couples started at least one cycle of IUI-COH. 809 cycles of IUI-COH 
were performed; 675 cycles with FSH and 134 cycles with CC.

Insemination was not performed in 5.2% of the cycles stimulated with 
CC and of 9.9% in the cycles stimulated with FSH. Cancellations due to mul-
tifollicular growth occurred in 47% of the cycles after FSH stimulation and 
1.2% after CC stimulation. Ongoing pregnancy rates were 40% after FSH 
stimulation and 35% after stimulation with CC, with an odds ratio of 1.3 
(95%CI: 0.68–2.4) adjusted for female age and diagnosis of male subfertility. 
There were 6 multiple pregnancies in the FSH group (9%) and none in the 
CC group (0%).
Limitations, reason for caution: Couples had not been randomized to stimu-
lation with FSH or CC, but were treated according to local protocol of the 
participating centres (17 centres).
Wider implications of the findings: In the INeS trial, where a strict cancella-
tion protocol was used in IUI-COH, we found comparable pregnancy rates after 
stimulation with FSH and CC. In the FSH group multiple pregnancy rates were 
higher. As this is not a randomized comparison these results need to be verified 
in a randomized controlled trial to investigate possible differences in (multiple) 
pregnancy rates between these stimulation methods.
Study funding/competing interest(s): Funding by national/international 
organization(s), The study was supported by a grant from ZonMW, the Neth-
erlands Organization for Health Research and Development, and a grant from 
Zorgverzekeraars Nederland, the Netherlands association of health care insurers.
Trial registration number: The trial was registered at the Dutch trial registry 
(NTR 939).

P-232 Correlation between polymorphisms in genes associated  
with the estrogen synthesis and its concentrations in blood and  
follicular fluid

A. Amaro1, D. Polerá1, B. Bianco1, D. Christofolini1, C.P. Barbosa1

1Faculdade de Medicina do ABC, Human Reproduction and Genetics Center, 
Santo André, Brazil

Study question: Are the estradiol concentration correlated with polymorphisms 
in CYP17A1, CYP19A1, CYP2C19, COMT, HSD17B1, ESR1 (PvuII and XbaI) 
and ESR2 (AluI and RsaI)? Are the genotypes correlated to human reproduction 
results?
Summary answer: There were two polymorphism that stood out in the statisti-
cal analyses, CYP2C19 and HSD17B1 polymorphisms, both are in the P-450 
cytochrome and have important role in the estradiol synthesis. For both polymor-
phisms the mutated homozygous genotype prevailed in the group of idiopathic 
infertility when compared with the others groups.
What is known already: The composition of follicular fluid and routes of es-
trogen synthesis and metabolism are influenced by many genes and enzymes 
belonging to the main CYP and COMT family of enzymes. Moreover the 
action of the hormone on its target tissue is also regulated by binding sites, 
or the receptors present in each cell, represented in these study by ESR1 and 
ESR2.
Study design, size, duration: Cohort study. A total of 375 women between 
cases and control were accompanied from the ovarian function procedure, when 
blood and follicular fluid were taken for DNA and hormone analysis to the preg-
nancy results. Samples have been collected since 2012 until now.
Participants/materials, setting, methods: Case group was composed by in-
fertile women with diagnosis of: endometriosis, unexplained infertility and 
tube peritoneal factor. Control group was composed by healthy woman that 
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also undergoing to the high fertilization treatment due to partner infertility. For 
all patients we performed estradiol measurement on blood and follicular fluid 
and real time PCR for genotyping.
Main results and the role of chance: We observed a statistically signifi-
cant difference between the unexplained infertility and Endometriosis groups 
compared to controls for the incidence of CYP2C19 (p = 0,041) and HS-
D17B1 (p = 0,036) polymorphisms. This analysis hypothesizes a possible 
correlation between the presence of genotype and the chance of unexplained 
infertility, increasing in 2× the risk. Besides, follicular estradiol levels showed 
to be higher in unexplained infertility than in samples from endometriosis 
and peritoneal tube factor groups (p = 0,040). Embryo parameters showed a 
statistical tendency to difference concerning the number of retrieved oocytes 
and embryos quality but we need to confirm the findings when completing 
sample analysis.
Limitations, reason for caution: The study is not concluded. 75% of the pro-
posed sample was evaluated. Partial results were shown only as scientific report 
for the financial sponsor (FAPESP).
Wider implications of the findings: With the improvement of in vitro tech-
niques of fertilization, biochemical markers to better predict the embryo 
quality have been investigated. However few studies show results associating 
genetic and metabolic profile observed in the follicular fluid. Our results cor-
roborate the idea that metabolic and genetic profile can contribute significantly 
in fertility.
Study funding/competing interest(s): Funding by national/international 
organization(s), FAPESP (Fundação de Amparo a Pesquisa do Estado de São 
Paulo).
Trial registration number: Not applied.

P-233 Perifollicular blood flow and its impact on follicular fluid 
cytokines in in vitro fertilisation cycles

N.E. Baskind1, V. Sharma1, N.M. Orsi2

1Leeds Teaching Hospitals NHS Trust, Reproductive Medicine Unit,  
Leeds, United Kingdom
2University of Leeds, Leeds Institute of Molecular Medicine, Leeds,  
United Kingdom

Study question: Is there a correlation between perifollicular blood flow (PBF), 
patient demographic, follicular fluid (FF) pro- and anti-angiogenic cytokines 
and oocyte developmental potential?
Summary answer: Maximal PBF measured at the time of ultrasound directed 
oocyte retrieval (UDOR) positively correlates with intrafollicular pro-angiogenic 
cytokine levels, oocyte maturity and developmental potential. Thus PBF, assessed 
at the time of oocyte retrieval may be incorporated into the decision making pro-
cess when selecting an embryo for transfer.
What is known already: A heterogeneous cohort of follicles are recruited 
containing oocytes of variable maturity and fertilisation capabilities following 
controlled ovarian hyperstimulation (COH) in in vitro fertilisation (IVF) cycles. 
The oocyte and somatic cells of the ovarian follicle communicate via cytokines, 
many of which have pro- and anti-angiogenic properties. The stromal vascu-
larity supports synthesis of oestrogen precursors by granulosa cells whilst the 
vascularity surrounding the follicle supplies the oocyte with oxygen, nutrients 
and hormones.
Study design, size, duration: 25 women undergoing consecutive COH IVF/
IVF-ICSI cycles were recruited prospectively for power Doppler PBF grading 
(Chui classification) immediately prior to UDOR. All subfertility related aeti-
ology were included in this group. A subset of 9 participants denoted ‘healthy 
women’ with no identifiable pathology requiring treatment for male factor 
subfertility also donated individual FF for analysis.
Participants/materials, setting, methods: Oocyte/embryo culture in single 
droplets enabled longitudinal tracking of each oocyte to its natural develop-
mental fate. The FF and plasma cytokine levels (interleukin (IL)-6, tumour 
necrosis factor (TNF)-α and interferon (IF)-γ) were determined by multiplex 
immunoassay. Data were analysed using Chi- square test and mixed-model 
logistic regression analysis.
Main results and the role of chance: PBF from 302 follicles was assessed. 
High-grade PBF positively predicted normal fertilization and clinical preg-
nancy following embryo transfer. Women with endometriosis and PCOS 
were significantly more likely to have a low PBF grade for the majority of 
their follicles (p < 0.001). Women with a high BMI were also more likely to 

have a low PBF grade for the majority of their follicles whilst in the ‘healthy 
women’ subset (BMI range 20–30) a low-normal BMI positively correlated 
with a high PBF grade for the majority of their follicles (p < 0.001). 71 
FF samples were analysed (cross section of PBF grades and follicle/oo-
cyte fates). Pro-angiogenic FF IL-6 combined with high grade PBF was 
predictive of greater oocyte maturity whilst, conversely, anti-angiogenic 
interferon-γ together with low grade PBF was negatively associated with 
oocyte maturity (P < 0.05).
Limitations, reason for caution: This was a pilot study and it is possible 
that type 2 errors exist due to the small sample size. Whilst a single operator 
(ENB) performed all PBF measurements, classification remains subjective. 
The gold standard for cytokine analysis would be duplicate/triplicate to ac-
commodate variability; in this study only one analysis was performed per 
sample.
Wider implications of the findings: We demonstrate that PBF can be as-
sessed in the clinical setting using power Doppler ultrasound. Follicular vas-
cularity relates to individual patient demographics, particularly BMI, and 
also to FF cytokine levels and these in turn, impact oocyte maturity and de-
velopmental potential. PCOS and endometriosis are associated with reduced 
oocyte viability; a compromised PBF may be the cause or effect and further 
studies are warranted. We propose that use of PBF may assist in select-
ing the embryo for transfer in conjunction with traditional morphological  
methods.
Study funding/competing interest(s): Funding by hospital/clinic(s), Leeds 
Teaching Hospitals NHS Trust.
Trial registration number: Leeds East Regional Ethics Committee (Ref: 07/
H1306/151).

P-234 The natural conception rate in couples with unexplained or mild 
male subfertility scheduled for treatment with IVF-SET, IVF-MNC or 
IUI-COH (INeS trial)

R. Tjon-Kon-Fat1, A.J. Bensdorp1, B.W.J. Mol2, F. van der Veen1, M. van Wely1

1Academic Medical Center, Center for Reproductive Medicine Department of 
Obstetrics and Gynaecology, Amsterdam, The Netherlands
2University of Adelaide, School of Paediatrics and Reproductive Health, 
Adelaide, Australia

Study question: What is the natural conception rate in couples with unex-
plained subfertility scheduled for treatment with in vitro fertilization with 
a single embryo transfer (IVF-SET), IVF in a modified natural cycle (IVF-
MNC) or intrauterine insemination with controlled ovarian hyperstimulation 
(IUI-COH)?
Summary answer: For natural cycles in between treatment the chance of natu-
ral conception varied between 3% to 4%, potentially leading to a cumulative 
percentage of 36% to 48% after 12 months.
What is known already: In couples with unexplained subfertility natural 
pregnancy chances are known to be substantial. It is however unclear whether 
natural conception chances can compete with actual treatment.
Study design, size, duration: The INeS study was a randomized controlled 
trial that included couples with unfavorable fertility prospects and unexplained 
or mild male subfertility who were allocated to IVF-SET, IVF-MNC or IUI-
COH. The primary outcome was a healthy singleton, resulting from a pregnancy 
achieved within 12 months of follow up.
Participants/materials, setting, methods: Couples with unexplained or mild 
male subfertility were eligible, and allocated to 3 cycles of IVF-SET, 6 cycles 
of IVF-MNC or 6 cycles of IUI-COH until a live birth within a time horizon 
of 12 months.
Main results and the role of chance: We included 602 couples in the trial: 201 
in the IVF-SET group, 194 in the IVF-MNC group and 207 in the IUI-COH 
group, and no large differences were found. In the three arms, there were 2096 
untreated cycles that resulted in 74 pregnancies. Per cycle the chance of natural 
conception varied between 3% to 4%, potentially leading to a cumulative per-
centage of 36% to 48% after 12 months.
Limitations, reason for caution: The per cycle findings were extrapolated to 
estimates after 12 months. A more sophisticated modeling of these findings is 
presently being developed.
Wider implications of the findings: A large proportion of couples with 
unexplained subfertility would reach a successful pregnancy without fertil-
ity treatment. To fairly evaluate the cost-effectiveness of fertility treatment 
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in these couples we need to compare treatment with an expectant manage-
ment policy.
Study funding/competing interest(s): Funding by national/international 
organization(s). The trial was supported by a grant from ZonMW, the Nether-
lands Organization for Health Research and Development, and a grant from 
Zorgverzekeraars Nederland, the Netherlands association of health care insurers.
Trial registration number: The INeS trial was registered at the Dutch trial 
registry (NTR 939).

P-235 Endometrial scratching in single implantation failure patients 
improves pregnancy rates in vitrified embryo transfer

B. Migueles Pastor1, B. Zamorano2, M. Hebles1, P. Sanchez2, F. Sanchez2

1Ginemed, Laboratory., Sevilla, Spain
2Ginemed, Obstetrics and Gynecology, Sevilla, Spain

Study question: Does endometrial scratching in the previous cycle to the 
embrionary transfer yields an increase in pregnancy rates in patients with 
previous single implantation failure?
Summary answer: The pregnancy rates achieved in vitrified embryos transfers 
were higher in patients who underwent endometrial scratching, compared to 
control group, who did not receive any treatment.
What is known already: Achieving pregnancy in an assisted reproduction 
program is a multifactorial process where many factors as embryo quality, en-
dometrial receptivity, practitioner experience, etc. can play a crucial role. The 
importance of embryo-endometrium dialogue, even if not fully understood, is 
widely accepted. The effect of endometrium scratching in this process is not 
established.
Study design, size, duration: Retrospective study including 119 patients who 
underwent a ICSI cycle and a subsequent frozen embryo transfer, between 2012 
and 2013.
Participants/materials, setting, methods: A retrospective study was car-
ried, including 119 patients with a single ICSI failure between 2012 and 
2013 who had vitrified embryos for a second transfer. 24 patients were 
subjected to endometrial scratching (study group) and 95 patients (control) 
underwent transfer without scratching. Study was carried out in Ginemed 
Clínicas, Seville, Spain.
Main results and the role of chance: Pregnancy rates in scratching group 
achieved 58.3% (14/24) whereas in control group they remained at 46.3% 
(44/95).
Limitations, reason for caution: Sample size was unequal, so the results can 
only be interpreted as a trend towards improvement. The use of a placebo treat-
ment in the control group should be considered for future studies.
Wider implications of the findings: Results obtained show a trend towards 
an improvement in the pregnancy rates achieved in frozen embryo transfers in 
patients undergoing endometrial scratching in the previous cycle to the embri-
onary transfer. For patients with unexplained implantation failure, endometrial 
scratching can be a offered as a strategy towards increasing pregnancy chances 
in a second embryo transfer.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fundación 
Ginemed.
Trial registration number: None.

P-236 Effect of fibroids on fertility outcomes in donor oocyte recipients 
with normal intrauterine cavity: a cohort study

R. Pesce1, S. Gogorza1, M.L. Pioli1, N. Nicolaevsky1, R. Rolando1, 
S. Ciarmatori1, S. Gil1, C. Ochoa1, A. Saavedra1, G. Perman2

1Hospital Italiano de Buenos Aires, Reproductive Medicine, C.A.B.A.,  
Buenos Aires, Argentina
2Hospital Italiano de Buenos Aires, Internal Medicine, C.A.B.A.,  
Buenos Aires, Argentina

Study question: In donor oocyte recipients with normal uterine cavity, does the 
presence of intramural and/or subserous fibroids affect the implantation, clini-
cal pregnancy and live birth rates?
Summary answer: We found no evidence of a deleterious effect of intramural 
and/or subserous fibroids on the implantation, pregnancy and live birth rates of 
donor oocyte recipients with normal uterine cavity.

What is known already: Two recent meta-analyses showed that intramural and/
or subserous fibroids could have a negative effect on pregnancy and live birth 
rates of women undergoing in vitro fertilisation (IVF). Nevertheless, the quality 
of the evidence is low, the number of patients included is limited, and results 
have not been analysed in the donor oocyte recipient subgroup. It is therefore 
important to contribute to the improvement of knowledge with specific research 
in this subgroup.
Study design, size, duration: All consecutive patients that received a donor oo-
cyte in the period 2010–2013 were included in this retrospective cohort study. 
A total of 245 procedures in 140 women were analysed. Seventy four women 
had intramural and/or subserous fibroids and 66 had not. There were no losses 
to follow-up.
Participants/materials, setting, methods: The setting was a University Hos-
pital in Buenos Aires, Argentina. All patients were studied with ultrasound 
and hysteroscopy. Intrauterine pathological findings were resolved previous to 
embryo transfer. All fertilisation procedures were done using introcytoplasmic 
sperm injection technique. We analysed data with a random effects logistic re-
gression model accounting for correlation.
Main results and the role of chance: Overall, the mean age was 43.2 years 
(SD 4.42) with a range from 31 to 54 years. The crude implantation rate was 
50.0% (95%CI 38.3%–61.7%) for women with fibroids and 57.4% (95%CI 
44.8%–69.3%) for those without (p: 0.377). The crude pregnancy rate was 
47.4% (95%CI 35.8%–59.2%) and 52.9% (95%CI 40.4%–65.2%), respec-
tively (p: 0.504). The live birth/ongoing pregnancy rate was 30.3% (95%CI 
20.2%–41.9%) and 38.2% (95%CI 26.7%–50.8%), respectively (p: 0.313). 
There were no differences in the odds of outcomes between groups in all 
the variables included in the random effects model, except for pregnancy 
rate in women with intramural and subserous fibroids (OR 0.294; 95%CI 
0.102–0.850). Nevertheless, this association was lost when other variables 
were considered altogether, and in the regression model analysing live birth 
rates.
Limitations, reason for caution: The study is a retrospective cohort. Never-
theless, we included all consecutive patients and had no losses to follow-up. 
Although we considered most important confounders and correlation with a 
random effects model, potential confounders not yet known could still be pres-
ent. The study could be underpowered for small associations.
Wider implications of the findings: These results are generalisable to women 
from the same subgroup: donor oocyte recipients with normal uterine cavity. 
We believe that other studies that did not systematically assess intrauterine 
cavity with the gold-standard procedure, hysteroscopy, could have observed 
confounded abnormal results in the fibroid subgroup due to undetected in-
trauterine pathology. In addition, our results are the first in a Latin-American 
population. They are consistent with studies performed in the same subgroup 
in other populations.
Study funding/competing interest(s): Funding by hospital/clinic(s), Hospital 
Italiano de Buenos Aires, Argentina.
Trial registration number: None.

P-237 Acetylcholinesterase in the ovary

J. Blohberger1, D. Einwang1, D. Berg2, U. Berg2, G. Dissen3, S. Ojeda3, 
S. Saller1, J. Urra4, H. Lara4, A. Mayerhofer1

1University of Munich, Anatomy III - Cell Biology, Munich, Germany
2A.R.T., Bogenhausen, Munich, Germany
3Oregon National Primate Research Center, West Campus OHSU,  
Beaverton, U.S.A.
4University of Chile, Laboratory of Neurobiochemistry, Santiago, Chile

Study question: Acetylcholine (ACh) may be a signaling molecule in the 
ovarian follicle and corpus luteum but whether the ACh-degrading enzyme 
ACh-esterase (AChE) is present and could restrict actions of ACh or exert 
other functions in ovarian cells was unknown.
Summary answer: AChE is a granulosa cell (GC) derived enzyme which 
can counteract ACh-actions in the ovary, and one of the three AChE vari-
ants (R-AChE) also acts as a signaling molecule involved in cell death of 
human GCs.
What is known already: Proteomic studies revealed the ACh-degrading en-
zyme butyrylcholinesterase in human follicular fluid (FF). It may degrade 
ACh, which is formed by human GCs. Known ACh-actions include activation 
of muscarinic receptors of GCs, entailing increased calcium levels, activation 
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of the transcription factor egr-1, ion channel activation and regulation of gap 
junctional communication between GCs, as well as cell proliferation. Ovarian 
expression of AChE, which also degrades ACh and has additional functions, 
was however not known.
Study design, size, duration: FFs of 15 IVF-patients and cultured human GCs 
derived from IVF-patients were used for analysis of AChE activity, mRNA ex-
pression and protein analysis. To verify the observations, human, monkey and 
rat ovarian sections were studied by immunohistochemistry.
Participants/materials, setting, methods: Besides immunohistochemical 
analysis of rat, monkey and human ovarian sections, we tested human IVF-
derived FFs for esterase activity (Ellman-assay). We used cultured human GCs 
for RT-PCR and Western blotting. The R-AChE specific peptide (ARP) was 
synthesized and tested for biological activity in human GC using video live 
cell imaging.
Main results and the role of chance: Immunohistochemistry revealed AChE 
in GCs of follicles and the corpus luteum. In human FFs, enzymatically active 
AChE and BChE were measured, with AChE activity accounting for about 
50% of the overall activity. In freshly isolated human GCs and in cultured 
human GCs, AChE and BChE proteins and mRNAs were found. RT-PCR 
strategies followed by sequencing allowed us to identify three AChE splice-
variants in human GCs: the read through (R), erythrocyte (E) and synaptic 
(S) AChE variant. In contrast to a control peptide, ARP increases cell death 
in cultured human GCs. Evidence for a special form of cell death, namely 
regulated necrosis (necroptosis) are mounting. In ongoing experiments we 
study whether necrostatin-1 may block the ARP-dependent increase of cell 
death in human GCs.
Limitations, reason for caution: Results were obtained in cultures of human 
luteinizing GCs, which may be a model for the ovulatory follicle and corpus 
luteum only.
Wider implications of the findings: The results of this study shed light on 
the unexplored ACh-system of the ovary. GCs are a source for ACh and for the 
ACh degrading enzyme AChE, which by its enzymatic activity may influence 
GC communication and proliferation. In addition, non-enzymatic actions of the 
soluble R-AChE variant suggest for the first time that it may serve as a signaling 
molecule involved in the regulation of cell death in the human follicle/corpus 
luteum.
Study funding/competing interest(s): Funding by national/international 
organization(s), DFG MA1080/19-1.
Trial registration number: Not needed.

P-238 The association of serum anti-Mullerian hormone (AMH)  
and 25-hydroxy vitamin D (25(OH)D) levels in women at young 
reproductive ages

R. Attar1, A.B. Dalan2, G. Yildirim1, O. Kizilkale1, M. Bakacak3, 
M.S. Bostanci4, N.C. Ficicioglu1, S. Oztezcan5, J. Coban5

1Yeditepe University Hospital, Obstetrics and Gynecology, Istanbul, Turkey
2Yeditepe University Hospital, CEO, Istanbul, Turkey
3Kahramanmaras Sütçü Imam University Medical School, Obstetrics and 
Gynecology, Kahramanmaras, Turkey
4Sakarya University Medical School, Obstetrics and Gynecology,  
Kocaeli, Turkey
5Yeditepe University Hospital, Biochemistry, Istanbul, Turkey

Study question: The active form of vitamin D upregulates AMH production in 
cultured prostate cell. Vitamin D may have an effect on AMH concentration in 
blood. The aim of our study was to determine whether 25(OH)D level correlates 
with AMH levels in women at young reproductive ages.
Summary answer: We did not find any association between 25(OH)D with 
AMH serum levels in young reproductive aged women.
What is known already: It was shown in cDNA microarray analysis of a pros-
tate cancer cell line that AMH gene was regulated by vitamin D via functional 
vitamin D response elements that bind the vitamin D receptor. A novel relation-
ship was reported between circulating 25OH-D and AMH in women aged over 
40 years, suggesting that 25 OH-D deficiency might be associated with lower 
ovarian reserve in late-reproductive-aged women.
Study design, size, duration: This is a prospective study including 151 women 
which was carried out at Yeditepe University Hospital Obstetrics and Gynecol-
ogy Department between May 2013 and September 2013

Participants/materials, setting, methods: 151 women with ages between 18 
to 35 years were included in the study. Serum samples were obtained from the 
patients on the third day of their menstrual period. The 25(OH)D and AMH 
levels were measured. Linear regression analysis was performed.
Main results and the role of chance: There was a correlation between age and 
serum AMH levels. However we did not observe any association between age 
and 25(OH)D. We compared AMH levels with 25(OH)D. We performed linear 
regression analysis. We did not find any association between serum levels of 
25(OH)D and AMH.
Limitations, reason for caution: The size of our study is small and the study. 
Also we investigated the correlation of vitamin D and AMH levels only in 
women at young reproductive ages.
Wider implications of the findings: Currently available data identify vitamin 
D as a key component in processes involved in reproductive success. Vitamin D 
was proposed as a positive regulator of AMH production in adults and a novel 
relationship was reported between circulating 25OH-D and AMH in women 
aged over 40 years. However our results suggest that vitamin D might be in-
volved in reproductive success processes other than regulating AMH expression 
in young reproductive aged.
Study funding/competing interest(s): Funding by University(ies), Yeditepe 
University Hospital.
Trial registration number: This study is not an interventional study.

P-239 Analysis of ART procedures before (2007-2008) and after  
(2010-2011) the constitutional court change of Italian law on ART:  
records from the Italian assisted reproductive technologies register

G. Scaravelli1, P. D’Aloja1, R. De Luca1, R. Spoletini1, S. Bolli1, 
S. Fiaccavento1, L. Speziale1, V. Vigiliano1

1Istituto Superiore di Sanita, Registro Nazionale Procreazione Medicalmente 
Assistita CNESPS, Rome, Italy

Study question: In 2009, Italian Constitutional Court outlawed some restric-
tions set out in the law (40/2004) regulating ART, leaving up to clinicians to 
choose in the interest of women. Our goal is to study differences in fertility 
treatments and outcomes performed before and after the change.
Summary answer: Our analysis on data collected from all ART Italian clinics 
showed that after the modification there was an increase in pregnancy rate per 
fresh cycles, higher number of frozen cycles and an significant growth in cumu-
lative pregnancy rates (CPR). Moreover a positive trend towards a reduction of 
triplets was observed.
What is known already: Previous studies compared cycles before and after 
the change of law 40/2004. They showed an improvement of pregnancy rates 
in those cycles performed after the change. However, none of them examined 
the positive impact of frozen cycles on ART outcomes by CPR and only data 
from a single clinic were reported. Conversely, we present results from all ART 
clinics in Italy.
Study design, size, duration: We analyzed retrospectively 4 years of fertility 
treatment activity (excluding 2009, year of the law change), namely 218223 
IVF cycles: 84091 fresh, 6278 frozen oocytes and 1217 frozen embryos cycles 
from 2007 to 2008 and 108747 fresh, 4948 frozen oocytes and 8942 frozen 
embryos from 2010 to 2011 after law modification.
Participants/materials, setting, methods: All ART clinics (203) were includ-
ed which reported data at least once during the study period. Parameters regard-
ing number of cycles, treatments indications, number of transferred embryos, 
pregnancies were analyzed. Data were statistically analyzed using IBM SPSS 
statistics version 21.
Main results and the role of chance: Small differences were observed 
in pregnancy rate per cycle, on patients with comparable infertility causes 
(19.9 vs. 20.2; p = 0.086) and comparable distribution of age (35.85 years 
vs. 36.41 years). Before modification of the law the number of frozen cy-
cles was 8.2% (7495) of all ART cycles performed versus 11.3% (13890) 
afterwards. In particular the number of cycles with frozen embryos was very 
small (16.2% of all frozen cycles vs. 64.4% afterwards). As a consequence 
of the increase of cycle numbers using frozen oocytes/embryos, cumulative 
pregnancy rate increased from 21.0% to 22.2% (p < 0.001). Also, there was 
a downward trend in “triple or more” embryos transfer (42.3% vs. 40.8%; 
P < 0.001) thus the triplet pregnancies diminished from 3.5% of the total 
recorded pregnancies to 2.0% (p < 0.001).
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Limitations, reason for caution: In compliance with Italian law data were col-
lected in aggregate form only. This may have limited the variety and depth of 
our analysis.
Wider implications of the findings: Our analysis is a study that includes a 
very large number of IVF cycles and thus contributes to the discussion on the 
different policies induced by law 40/2004. It shows the negative impact of these 
restrictions on the success and the safety of fertility treatments (i.e. number 
related to pregnancy rate, cumulative pregnancy rate and triplets).
Study funding/competing interest(s): Funding by national/international 
organization(s), Italian ministry of health.
Trial registration number: None.

P-240 Effect of r-LH addition in previous unexpected  
poor ovarian response

L. Privitera1, V. Vanni1, E. Papaleo1, A. Inversetti1, E. Iachini1, L. Pagliardini1, 
E. Marsiglio1, M. Zanirato1, M. Candiani1

1San Raffaele Scientific Institute, Obstetrics and Gynecology, Milan, Italy

Study question: Poor ovarian response (POR) is most frequently linked to 
the condition known as diminished ovarian reserve, but it can occur in the 
absence of pathological ovarian reserve tests (‘unexpected’ POR). Possible 
explanations include theca cell deficiency. We evaluated the effect of re-
combinant luteinizing hormone (r-LH) administration in ‘unexpected’ poor 
responders.
Summary answer: Patients with non-pathological ovarian reserve tests and 
previous ‘unexpected’ POR seem to benefit from r-LH addition in subsequent 
cycles, without the need to increase the recombinant follicle stimulating hormone 
(r-FSH) starting dose.
What is known already: Oocytes collected remain the key marker of prog-
nosis in women undergoing assisted reproduction technology (ART) treat-
ments, because a poor ovarian response frequently determines a poor outcome 
regardless patient’s age. The Bologna Criteria Consensus still mixes patients 
with different prognoses, indeed patients who display a low ovarian reserve as 
assessed by biochemical and ultrasound status have a much lower prognosis 
than those who experience an inadequate response to FSH without pathologi-
cal markers of ovarian reserve.
Study design, size, duration: This retrospective, single-centre cohort study 
was conducted from January to December 2012 at the In Vitro Fertilization 
(IVF) unit of the San Raffaele Scientific Institute, Vita-Salute San Raffaele 
University, Milano. 65 patients were screened with basal hormonal assessment 
and ovarian reserve tests before the first cycle of stimulation.
Participants/materials, setting, methods: 65 patients with Anti-Mullerian 
Hormone (AMH) >0.5 ng/ml and/or Antral Follicular Count (AFC) >7 with 
POR in their first cycle were enrolled. Patients underwent a second IVF cycle 
with same protocol and starting dose of r-FSH used before and 150 IU of r-LH 
daily from day 1.
Main results and the role of chance: Compared to the first cycle, r-LH addi-
tion in the second cycle determined an increase in number of oocytes retrieved 
(p < 0.001), number of metaphase II oocytes (p < 0.05), estradiol (E

2 
) levels 

at human chorionic gonadotropin (hCG) triggering (p < 0.001) and number 
of embryos transferred (p = 0.002). A 15% clinical pregnancy was observed. 
Our results suggest that patients with non-pathological ovarian reserve tests and 
previous ‘unexpected’ POR seem to benefit from r-LH addition in subsequent 
cycles, without the need to increase the r-FSH starting dose.
Limitations, reason for caution: Our population was identified through a 
retrospective analysis based on an unexpected poor ovarian response and IVF 
failure in the first cycle with r-FSH-only ovarian stimulation. Moreover, we did 
not evaluate any biochemical and clinical markers supportive of r-LH addition 
as first line treatment in a specific sub-group of patients.
Wider implications of the findings: This is the first study that has identified 
a clinical category of patients, the unexpected inadequate responders to r-FSH 
with non-pathological ovarian reserve tests, that in a subsequent treatment 
cycle may benefit from a tailored strategy of ovarian stimulation based on 
addition of r-LH without the need to increase the r-FSH dose starting dose, 
resulting in an improvement of relevant parameters of a IVF cycle without 
detrimental effects.
Study funding/competing interest(s): Funding by hospital/clinic(s), San Raf-
faele Scientific Institute, Milan.
Trial registration number: Not required.

P-241 Freeze-all in poor prognosis patients: clinical outcomes of single 
vitrified euploid blastocyst transfers

F.M. Ubaldi1, F. Sapienza1, S. Colamaria1, M. Giuliani1, E. Gravotta1, 
D. Cimadomo1, A. Capalbo1, S. Romano1, R. Maggiulli1, C. Scarica1, 
A. Albricci1, L. Rienzi1

1Clinica Valle Giulia, G.EN.E.R.A. Centre for Reproductive Medicine,  
Roma, Italy

Study question: Is fresh transfer cancellation and single vitrified blastocyst 
transfer an effective procedure in poor prognosis patients, such as those ap-
proaching Preimplantation Genetic Screening (PGS)?
Summary answer: Freeze-all approach and cycle segmentation with single 
vitrified euploid blastocyst transfer guarantees successful and reproducible re-
sults in terms of implantation rate (>12 weeks of gestation) in poor prognosis 
patients population due to advanced maternal age (AMA).
What is known already: The theory of cycle segmentation entails cryopre-
served single embryo transfer (ET) on a non stimulated receptive endometrium 
with no risk of hyperstimulation. The resulting evidence is that single blastocyst 
transfer guarantees the same cumulative live birth rate as double one already 
after the first cryopreserved ET together with a fall in twin pregnancy risk. This 
strategy has been proposed for good prognosis patients. No data is available on 
poor prognosis patients.
Study design, size, duration: Longitudinal-cohort-study. Freeze-all PGS cy-
cles with elective vitrified blastocyst transfer between January 2012–September 
2013 were considered. Patient indication for PGS was purely AMA (female 
age ≥37 years). The outcome measure was implantation rate (>12 weeks of 
gestation).
Participants/materials, setting, methods: Transvaginal oocyte retrieval 
was performed 36 h after hCG administration. Fertilization was achieved 
with intracytoplasmic sperm injection. Trophectoderm biopsy was per-
formed at day 5/6 of embryo development, blastocysts were immediately 
vitrified, comprehensive chromosome analysis was conducted by a referral 
genetic centre. Only single vitrified euploid blastocyst transfers in natural 
cycles were performed.
Main results and the role of chance: In this study 174 patients (mean female 
age 40.6 years, range 37.0–45.7) undergoing 193 cycles were included; out of 
1485 MII (mean number per patient 8.2, range 1–24) injected, 577 (38.8%; 
mean number per patient 3.0, range 1–13) reached the blastocyst stage and were 
biopsied. Among them 208 were euploid (36.0%; mean number per patient 
1.1, range 0–5). At least one transferable blastocyst was available in 115 cases 
(59.5% and 66.1% per cycle and per patient, respectively). At present, 82 blasto-
cysts were warmed, 81 survived (98.8%) and were transferred. The implantation 
rate was 50.6% (41/81)
Limitations, reason for caution: This is a proof of principle study aiming 
at verifying the feasibility of cycle segmentation in a poor prognosis patients 
population. Larger prospective studies with appropriate control groups are nec-
essary to evaluate the possible advantages of this approach.
Wider implications of the findings: High blastocyst survival and implanta-
tion rate after vitrification can be obtained in AMA population, thus main-
taining after cycle segmentation high chances of pregnancy even when a low 
number of embryos is available. This observation paves the way to extend 
this strategy also to poor prognosis patient population. Our findings are par-
ticularly important for the implementation of new technologies for embryo 
assessment that often require high turn-around time of analysis not compat-
ible with fresh ET.
Study funding/competing interest(s): Funding by hospital/clinic(s), none.
Trial registration number: None.

P-242 How thick is enough - association of success rates and 
endometrial thickness in oocyte donation cycles - a retrospective  
study of 4,070 cases

J. Sunol Sala1, H. Harce Saenz1, E. Velilla Garcia2, M. López-Teijón Pérez1

1Instituto Marques, Assisted Reproduction Service, Barcelona, Spain
2Instituto Marques, Reproductive Biology Service, Barcelona, Spain

Study question: To know which is the optimal and the minimum endometrial 
thickness before starting with progesterone priming in cycles with hormonal 
replacement.
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Summary answer: Success rates are similar if progesterone priming is started 
with an endometrial thickness between 5 and 12 mm.
What is known already: Hormone replacement therapies have helped us 
improve endometrial receptivity but some causes of unsuccessful treat-
ments and the optimal way to prepare it are still unknown. There is still no 
agreement in the relationship between endometrial thickness and success 
rates.
Study design, size, duration: Retrospective study of 4,070 fresh cycles of IVF 
treatment with oocyte donation and hormone replacement therapy.
Participants/materials, setting, methods: Cycles were with endometrial 
stimulation and priming. Ultrasound control was between days 7 and 9. If 
the endometrium was trilaminar and between 5 and 12 mm. the donor’s egg 
retrieval was programmed. Transfer was on day +3 between days 10 and 15 
of the cycle.
Main results and the role of chance: The results were analysed in a continu-
ous logistic regression model. Groups for each thickness were assigned with 
8 groups between 5 and 12 mm. All groups were homogeneous for donors’ 
and patients’ age, years of infertility, and number of embryos transferred. The 
average thickness was 7.24 mm. No significant differences were found between 
endometrial thickness and pregnancy rates, success rates, number of gestational 
sacs and miscarriage rates.
Limitations, reason for caution: The main limitations of this study are due 
to its retrospective nature. These are reduced due to the size of our study 
population.
Wider implications of the findings: Resources are spent on repeat ultra-
sounds and strategies to increase endometrial thickness. This study suggests 
that a single ultrasound with an endometrial thickness of 5 mm. is sufficient 
to program egg retrieval. This can save time and resources to the health 
system.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Marques.
Trial registration number: N/A.

P-243 Hysterosalpingo-Foam Sonography (HyFoSy): a less  
painful procedure for tubal patency testing during the fertility  
work-up, compared to (serial) hysterosalpingography. A Randomized 
Clinical Trial

K. Dreyer1, R. Out2, M.H. Emanuel2, P.G.A. Hompes1, V. Mijatovic1

1VU University Medical Center, Reproductive Medicine, Amsterdam,  
The Netherlands
2Spaarne Hospital, Obstetrics and Gynecology, Hoofddorp, The Netherlands

Study question: Is a hysterosalpingo-foam sonography (HyFoSy) a less painful 
procedure as a first office tubal patency test in the fertility work-up, compared 
to a serial hysterosalpingography (HSG)?
Summary answer: This is the first prospective RCT evaluating pain scores 
between the recently introduced sonographic tubal patency test HyFoSy and 
HSG. Our trial showed that HyFoSy is more patient friendly compared to HSG, 
with significantly lower Visual Analogue Scale (VAS) pain scores in favour of 
HyFoSy (1.5 cm versus 4.3 cm p < 0.01).
What is known already: In our pilot study we compared the VAS pain scores 
experienced during HyFoSy and HSG in women with proximal occluded fallo-
pian tubes after hysteroscopically inserted Essure® devices. This study, which 
included 23 women, showed a 75 % lower VAS pain score during HyFoSy com-
pared to HSG. To our knowledge, this was the only study which compares pain 
scores between a HyFosy procedure and a HSG till now.
Study design, size, duration: A two-center, prospective open RCT between 
January and October 2013. In order to demonstrate a difference of 50% in VAS 
pain scores between a HyFoSy and a HSG, a total number of 40 patients were 
required. Eligible women were randomly allocated to undergo a HyFoSy pro-
cedure or a HSG.
Participants/materials, setting, methods: Women were eligible when aged 
between 18–41 years, had a low risk for tubal pathology and had an indication 
for tubal patency testing during their fertility work-up. Both examinations were 
equally performed in the VU University Medical Center and Spaarne Hospital. 
Visual Analogue Scale was used to assess pain scores.
Main results and the role of chance: The mean VAS score for pain per-
ception during a HyFoSy procedure was 1.5 cm (standard deviation 1.1) 
compared to 4.3 cm (standard deviation 2.5) during HSG (p < 0.01). Mean 

difference 2.7 cm (95%CI 1.5–4.0). The HyFoSy procedure also showed a 
significantly shorter procedure time compared to a HSG; median 5.0 min (in-
terquartile range 3.0) for HyFoSy versus 12.5 min (interquartile range 16.0) 
for HSG (p < 0.01).
Limitations, reason for caution: To internalize a HyFoSy procedure, you need 
to perform five HyFoSy’s. In our study two gynecologist, already familiar with 
this technique, performed all HyFoSy’s. Possibly a HyFoSy is less painful and 
less time consuming when performed by an experienced gynecologist com-
pared to a resident. HSG were all performed by residents.
Wider implications of the findings: Since there is no need for radiography dur-
ing a HyFoSy procedure this examination can be performed by a single operator 
in an outpatient clinic during regular office hours. During HyFoSy women will 
not be exposed to irradiation. Furthermore, there are no costs for the department 
of radiology, which makes HyFoSy a less expensive examination compared to 
HSG. Replacing HSG by HyFoSy as a first office tubal patency test could save 
millions for health care.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Grant support was received for the intervention from IQ Medical 
Ventures BV, Delft, The Netherlands.
Trial registration number: The Netherlands National Trial Register: NTR3457.

P-244 Intra-uterine insemination with donor semen in non-stimulated 
cycles: a large retrospective cohort study

H. Michgelsen1, M. Nijs1, E. Unterhorst1, H. Ruis1

1ZBC Geertgen, Fertility Treatment Center, Elsendorp, The Netherlands

Study question: We performed a retrospective cohort analysis on the out-
comes of 4415 intra-uterine inseminations with donor semen (D-IUI) in non-
stimulated cycles performed over a 2-year period (January 2011–December 
2012).
Summary answer: Retrospective analysis showed that D-IUI in non-stimu-
lated cycles results in good OPRs (8.2%), high COPRs (40.2% after 6 cycles) 
and very low MPRs (<0.3%). Success of D-IUI is related to age of the patient. 
D-IUI in non-stimulated cycles is patient friendly (non-invasive and practically 
medication free) and involves low cost.
What is known already: D-IUI is a widely accepted and successful fertility 
treatment for patients suffering from severe male infertility or genetic prob-
lems. Single or lesbian women are also treated with D-IUI. The majority of 
D-IUI is performed in stimulated cycles. Data from the ESHRE consortium 
show a 13.4% delivery rate with 10.3% twins and 0.5% triplets (29 235 D-IUI 
cycles, 2009).

Few studies have focused on the success, safety and efficacy of D-IUI  
especially when performed in non-stimulated cycles.
Study design, size, duration: Primary outcome was ongoing pregnancy rate 
(OPR) defined as presence of gestational sac with fetal cardiac activity at 
12 weeks post IUI. Secondary outcome was multiple pregnancy rate (MPR) 
and cumulative ongoing pregnancy rate (COPR) after 6 cycles of D-IUI. Influ-
ence of female age on D-IUI outcomes was also studied.
Participants/materials, setting, methods: D-IUI procedures were per-
formed according to hospital specific protocols (private fertility center) 
using ultrasound and urine LH peak detection for ovulation timing. A 
0.4 ml suspension of frozen/thawed prepared donor semen was inseminated 
24–36 h post hCG injection or 24 h post LH peak. No luteal phase support 
was given.
Main results and the role of chance: A total of 4415 Donor-IUIs in non-
stimulated natural cycles were performed during the study period. 364 healthy 
ongoing pregnancies were recorded, resulting in an OPR of 8.2%. Nine twin 
pregnancies were noted (MPR < 0.3%). COPR after 6 cycles was 40.2%. Mean 
patient’s age was 35.9 years (range 21–45, 4 years; SD: 4.4 years; median: 
36.3 years).

A 10% OPR and a COPR of 46.9% was noted for patients <25 years; 
13.5% OPR and 58.1% COPR when between 25 and 30 years; 10% OPR and 
46.9% COPR when between 30 and 35 years; 8.5% OPR and 41.3% COPR 
when between 35 and 40 years and 2.8% OPR and 15.7% when patients over 
40 year.
Limitations, reason for caution: Present study is a retrospective cohort analy-
sis on a large data set. There is a real need for prospective randomized trials 
comparing the efficacy of IUI with donor semen in both stimulated and non-
stimulated cycles.
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Wider implications of the findings: This retrospective large cohort study dem-
onstrates that D-IUI in non-stimulated cycles results in good OPRs (8.2%) and 
high COPRs (40.2% after 6 cycles) with a very low risk for a multiple preg-
nancy (<0.3%). Use of D-IUI in non-stimulated cycles may require more cycles 
of treatment for obtaining a pregnancy especially with patient’s age >40 years. 
Donor-IUI in non-stimulated cycles should be considered as a first line treat-
ment before going to IVF with donor semen.
Study funding/competing interest(s): Funding by hospital/clinic(s), Stg 
Geertgen.
Trial registration number: N/A.

P-245 Dehydroepiandrosterone (DHEA) administration prior to IVF in 
poor responders. A prospective cohort study

N. Vlahos1, M. Papalouka2, O. Triantafyllidou1, A. Vlachos1, P. Vakas1, 
G. Crimbizis3, G. Creatsas1, K. Zikopoulos4

1Aretaieion Hospital, Obstetrics and Gynecology, Athens, Greece
2Lito Maternity Hospital, Reproductive Medicine Unit, Athens, Greece
3Aristoteleion University, Obstetrics and Gynecology, Thessaloniki, Greece
4University of Ioannina, Obstetrics and Gynecology, Ioannina, Greece

Study question: To evaluate whether administration of DHEA in women with 
history of poor ovarian response provides any additional benefit.
Summary answer: Supplementation with DHEA does not have any significant 
impact on women with poor prognosis undergoing controlled ovarian hyper-
stimulation (COH) for IVF.
What is known already: The use of DHEA improve ovarian stimulation out-
comes in a woman of advanced reproductive age and could reduce embryo 
aneuploidy.
Study design, size, duration: Prospective cohort trial. In the period between 
June of 2008 and July of 2012, 48 patients diagnosed with poor ovarian re-
sponse received supplementation with DHEA. Changes in baseline hormonal 
profile (FSH, E2 and AMH) before and after treatment, stimulation characteris-
tics, stimulation and clinical outcome (clinical pregnancy and take home baby 
rates) were reported.
Participants/materials, setting, methods: Women diagnosed with poor ovar-
ian response were offered supplementation with DHEA for at least 12 weeks. 
These women were compared to a group of poor responders (113) who did 
not receive any supplementation. During the study period, patients had mea-
surements of day 2 FSH and estradiol on a monthly basis. Evaluation of AMH 
was performed before the initiation of treatment and just before the subsequent 
stimulation.
Main results and the role of chance: Supplementation with DHEA for at least 
12 weeks resulted in a modest increase of AMH levels and a decrease in base-
line FSH which were statistically significant. DHEA administration had no im-
pact in any of stimulation parameters nor were there any differences in clinical 
pregnancy rates and live birth rates between the two groups.
Limitations, reason for caution: The study is not randomised and as such, it 
suffers with all inherent problems of studies of its kind and patients in our study 
had worse prognosis than the ones reported in previous studies.
Wider implications of the findings: There is no benefit in the administra-
tion of DHEA in women with a previous poor ovarian response to controlled 
ovarian hyperstimulation (COH). Patients should be counseled adequately 
regarding the uncertain effectiveness and potential side effects and cost of 
this treatment.
Study funding/competing interest(s): Funding by hospital/clinic(s), 2nd De-
partment of Obstetrics and Gynecology, “Aretaieion” Hospital, University of 
Athens, Greece.
Trial registration number: None.

P-246 Impact of circulating levels of total and bioavailable serum 
vitamin D on pregnancy rate in an egg donation program

A. Fabris1, A. Pacheco1, M. Cruz1, J.M. Puente1, J.A. García-Velasco1

1IVI Madrid, Universidad Rey Juan Carlos, Madrid, Spain

Study question: Does lower bioavailable serum 25 OH vitamin D correlate 
to lower pregnancy rate in recipients of donated oocytes after ICSI and good 
quality embryo transfer?

Summary answer: Vitamin D status evaluated by serum levels of bioavail-
able 25-OH vitamin D, which is a better marker of the status than total 
25-OH vitamin D, do not correlate with pregnancy rate in recipients of do-
nated oocytes.
What is known already: Vitamin D deficiency has been linked to poorer im-
plantation rate. A difference up to 41% in pregnancy rate has been described 
between vitamin D replete and non-replete oocyte recipients in ART cycles. 
Vitamin D status in oocyte donors does not seem to influence ART outcome, 
while in IVF cycles data are controversial. No previous data on bioavailable 
vitamin D exists in oocyte recipients that could help us to understand its impact 
on the endometrium.
Study design, size, duration: Retrospective, cohort study in 256 patients who 
were referred to our Clinic for oocyte donation from June to December 2013. 
Serum samples were obtained after 2 weeks under hormonal replacement ther-
apy, and then kept frozen until analysis.
Participants/materials, setting, methods: Of all patients, 14% (n = 36) 
were vitamin D replete (vitamin D > 30 ng/ml), 48.5% (n = 124) had vita-
min D deficiency (20–30 ng/ml) and 37.5% (n = 96) insufficiency (<20 ng/
ml). Vitamin D binding protein was performed by a commercial ELISA kit 
(R&D system). Vitamin D was determined by chemiluminescence by Advia 
Centaur analyzer (Siemens). Albumin determination was realized by Cobas 
Mira Plus analyzer (Roche). Bioavailable vitamin D was calculated using 
Vermeulen validated formula. Student’s t test and ROCC curves were used 
as appropriate.
Main results and the role of chance: Implantation rate and pregnancy rate 
were similar among patients with normal, insufficient or deficient total serum 
25-OH vitamin D levels (26% and 69.4%, 41% and 69.4%, and 34% and 74%, 
respectively). No statistically significant differences were showed. Ongoing 
pregnancy rates were also comparable among the three groups. Predictive value 
of total vitamin D regarding pregnancy rate was analyzed by ROCC. Area under 
the curve (AUC) was 0.506, and bioavailable 25-OH vitamin D AUC was 0.467, 
showing that the analysis of either vitamin D or bioavailable vitamin D AUC 
was not informative.
Limitations, reason for caution: Being a retrospective design and the fact 
that only 36 patients (14.5%) had normal vitamin D levels may bias the 
results.
Wider implications of the findings: Vitamin D insufficiency and deficiency 
are a frequent condition in our infertile population. In contrast with previous 
studies, vitamin D non-replete patients do not have a lower chance of be-
coming pregnant with egg donation. We do not know if this highly prevalent 
vitamin D insufficiency may impair ovarian reserve and/or quality. At this 
stage, there is insufficient evidence to recommend vitamin D status screening 
in infertile patients.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI  
Madrid-Madrid-Spain.
Trial registration number: No.

P-247 Vaginal core body temperature assessment identifies  
pre-ovulatory body temperature rise and detects ovulation  
in advance of ultrasound folliculometry

S. Papaioannou1, D. Delkos2, J. Pardey3, R.C. Milnes4, T.G. Knowles5

1Heart of England NHS Foundation Trust, Obstetrics and Gynaecology,  
Birmingham, United Kingdom
2Aristoteleion University of Thessaloniki, Obstetrics and Gynaecology,  
Thessaloniki, Greece
3Wire-Frame Ltd., Statistics, London, United Kingdom
4Fertility Focus Ltd., CEO, Warwick, United Kingdom
5School of Veterinary Science, Statistics, Bristol, United Kingdom

Study question: Is body temperature rise a post-ovulatory phenomenon 
and if not, could a novel vaginal temperature measurement based algo-
rithm predict ovulation; what is the sensitivity (Se), Specificity (Sp) posi-
tive predictive value (PPV), negative predictive value (NPV) and accuracy 
of such an algorithm, with ultrasound folliculometry as the accepted gold 
standard?
Summary answer: Body temperature starts rising pre-ovulation, in a con-
sistent predictable fashion. A novel algorithm, utilising multiple overnight 
core body (vaginal) temperature measurements, predicts ovulation one day 
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in advance, in 89% (Se) of cycles confirmed ovulatory by ultrasound; figures 
for Sp, PPV, NPV and accuracy, were 88%, 96%, 72% and 89%, respectively.
What is known already: The post-ovulation progesterone rise, results in a doc-
umented rise of body temperature, due to progesterone’s thermogenic effect. 
Skin surface temperature measurements are prone to technical error and bias, 
and therefore cannot describe an accurate temperature rise, representative of 
ovulatory activity. Prior laboratory studies have shown that assessment of core 
body temperature however, which is not influenced by the same inconsistencies, 
can predict ovulation.
Study design, size, duration: Prospective observational study, approved by the 
Leeds Research Ethics Committee, U.K and by the Medicines and Healthcare 
products Regulatory Agency, U.K. 21 participants entered the study and con-
tributed a total of 81 cycles over 1 year.
Participants/materials, setting, methods: Vaginal temperature was mea-
sured every 5 min overnight with a sensor employing a thermistor with a 
0.003°C resolution. Ultrasound folliculometry scans were performed in a 
dedicated ultrasound clinic to establish the ovulation date. The nature of 
the temperature curves and the mean ovulation date over the database were 
assessed.
Main results and the role of chance: Although the average body tempera-
ture for each participant varied, the temperature curve form for all ovulatory 
cycles was extremely consistent in shape and slope, with a clear “onset of 
phase change” followed by a consistent rise over a number of days to a peak 
measurement. Furthermore, the date of ovulation as established by ultrasound 
folliculometry was found to fall on a mean of three days after the onset of 
phase change of the curve, and with a Gaussian distribution - thereby clearly 
identifying the mean as having validity and not being due to chance. The novel 
algorithm developed, correctly identified ovulation one day in advance in 9 out 
of 10 ovulatory cycles, with high specificity as well. The overall accuracy of the 
method reached 89%.
Limitations, reason for caution: The database used to develop the algorithm is 
relatively small, with 81 cycles with full comparative ultrasound folliculometry 
results. However, a further 17 cycles of data added since from other users of 
the study device; all conform to the conclusions reached by use of the novel 
algorithm.
Wider implications of the findings: Vaginal core body temperature assess-
ment detects ovulation a day in advance through a user controlled device, with 
accuracy comparable to serial ultrasound, without the expense and inconve-
nience. It gives a much more reliable and detailed picture of peri-ovulatory 
temperature changes which are consistent in different subjects; temperature 
starts rising before ovulation. More research is needed to elucidate association 
of such variation to exact peri-ovulatory progesterone change, which has been 
associated with the possibility of fertilisation.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Fertility Focus Ltd.
Trial registration number: 11/YH/0038.

P-248 Fresh single blastocyst transfers result in higher  
levels of initial β-hCG compared to fresh single cleavage  
embryo transfers

E. Esh-Broder1, G. Oron1, W.Y. Son1, H. Holzer1, T. Tulandi1

1McGill University, Department of Obstetrics and Gynecology, Montreal, 
Canada

Study question: Our objective was to compare initial serum β-hCG levels in 
pregnancies resulting from a fresh single blastocyst versus a fresh single cleav-
age embryo transfer.
Summary answer: Initial serum β-hCG levels in pregnancies resulting from 
fresh single blastocyst transfers were significantly higher than pregnancies re-
sulting from fresh single cleavage embryo transfers. This difference remained 
significant after adjustment for maternal age, treatment protocol and microma-
nipulation (ICSI/IVF).
What is known already: There are conflicting results in the literature on the 
levels of serum β-hCG in pregnancies after transfer of blastocyst compared to 
cleavage-embryos. However, there has been no data comparing β-hCG levels 
after single cleavage or blastocyst embryo transfers.
Study design, size, duration: We retrospectively analysed 3449 fresh non-donor 
single embryo transfers (SET) between August 2009 and December 2013. All 

embryos were cultured using the same culture medium. For standardization pur-
poses, only β-hCG values from day 16 after oocyte collection were included.
Participants/materials, setting, methods: Positive β-hCG values were com-
pared for blastocysts and cleavage stage embryo transfers. Regression analysis 
for confounding variables included maternal age, treatment protocol, microma-
nipulation (ICSI/IVF).
Main results and the role of chance: 1340 non-donor fresh SETs resulted in 
a positive serum β-hCG. After including only day 16 β-hCG results, 974 fresh 
SETs were analyzed, 755 were blastocysts and 219 were cleavage embryos. The 
mean β-hCG levels for the fresh blastocyst transfer were 291 ± 200 IU/L and 
for the fresh cleavage transfer were 235 ± 196 IU/L (p = 0.0005). The difference 
between β-hCG levels remains (p = 0.0015) after adjusting for confounding 
variables including maternal age, treatment protocol and micromanipulation 
(ICSI/IVF). β-hCG levels were positively correlated with a clinical intrauterine 
pregnancy (p < 0.0001).
Limitations, reason for caution: The limitation of the study is in the retro-
spective nature of the study. β-hCG values were recorded as part of routine 
prospective patient follow-up.
Wider implications of the findings: Initial β-hCG level measured after single 
embryo transfers accurately reflect the implantation process. Higher initial 
β-hCG levels resulting from single blastocyst transfers can be explained by 
the higher trophoblastic mass in the extended cultured embryo or by earlier 
secretion of β-hCG. Analysing factors that influence the β-hCG levels could 
contribute to a better understanding of the implantation process and may pro-
vide an appropriate tool for follow up.
Study funding/competing interest(s): Funding by hospital/clinic(s), De-
partment of Obstetrics and Gynecology, McGill University, Montreal, QC, 
Canada.
Trial registration number: N/A.

P-249 Single frozen embryo transfers result in similar initial β-hCG 
levels as single fresh embryo transfers

Abstract withdrawn by the author

P-250 Maternal obesity effects on oocyte quality and compromises 
developmental ability

M. Kobayashi1, A. Yoshida1

1Kiba Park Clinic, Tokyo, Japan

Study question: Does maternal obesity affect to the function of organelles, the 
redox status of oocyte, and embryonic development?
Summary answer: Maternal obesity reduced mitochondrial membrane po-
tential (MMP) and induced the abnormality of MII spindle morphology in 
ovulated oocytes. The redox state of oocytes derived from obese mice was 
more oxidised than that of normal oocytes. In addition, developmental ability 
of oocytes was compromised by maternal obesity.
What is known already: Overweight and obesity increase the risk of many 
health problems. In reproductive outcomes of obese women, rates of infertility 
and pregnancy loss are higher than normal women. The lipid accumulation in 
oocytes derived from obese mice and the defect of embryonic developmental of 
these were reported. However, the mechanisms of the defects on oocytes from 
obese female have not yet been cleared.
Study design, size, duration: Female C57BL/6J mice were fed either a control 
diet (control) or a hi-fat diet (obesity) for 8 weeks. MMP, the spindle morphol-
ogy, the redox status, and developmental ability were compared between control 
oocytes and those from obese mice.
Participants/materials, setting, methods: Morphology of MII spindle was 
examined immunohistochemically, MMP was evaluated with JC-1 dye. Redox 
state was assessed by dihydroethidium (DHE) staining. For evaluation of the 
developmental ability, oocytes were fertilized by ICSI and cultured in KSOM 
medium.
Main results and the role of chance: After 8 weeks, mice fed high fat diet 
were significantly heavier than control (28.3 ± 2.8 g vs. 21.2 ± 1.2 g, p < 0.01). 
There was no significant difference on oocyte number between two groups. 
However in obese mice, degenerative oocytes were observed frequently. In 
obese mice oocytes, the length of MII spindle was remarkably shorter and 
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MMP was significantly lower than control. Further, high level of reactive oxy-
gen species (ROS) in oocytes from obese mice was observed by DHE staining. 
After ICSI, the rate of development to blastocyst stage was significantly lower 
among oocytes from obese mice vs. control (42.2% vs. 63.3%, p < 0.05).
Limitations, reason for caution: This study was conducted using a mouse 
model with artificially induced obesity. This finding does not directly represent 
human infertility.
Wider implications of the findings: This study shows clearly that the maternal 
obesity affected to the function of organelle in oocytes and impaired their de-
velopmental competence. Also, our results suggest that some defects in oocytes 
from obese mice were caused by oxidative stress. Therefore, this study may 
provide novel insights for understanding obesity-related oocyte dysfunction 
and new approaches for improvement of the developmental ability of oocytes 
derived from obese female.
Study funding/competing interest(s): Funding by hospital/clinic(s), There are 
no conflicts of interest to declare.
Trial registration number: Not applicable.

P-251 Transvaginal ultrasound-guided hydrosalpinx aspiration and 
fibrin sealant injection in infertile women with hydrosalpinges undergoing 
IVF treatment

C.H. Kim1, J.Y. Min1, J.W. Moon1, K.H. Lee1, S.H. Kim1, H.D. Chae1, 
B.M. Kang1

1Asan Medical Center University of Ulsan, Department of Ob/Gyn,  
Seoul, South Korea

Study question: The effectiveness of transvaginal ultrasound (TVUS)-guided  
hydrosalpinx aspiration and fibrin sealant injection (AFSI) in infertile 
women undergoing IVF, compared with salpingectomy and no treatment of 
hydrosalpinx.
Summary answer: TVUS-guided hydrosalpinx aspiration and fibrin sealant in-
jection (AFSI) is an effective alternative therapy for hydrosalpinges in infertile 
women with hydrosalpinges undergoing IVF treatment.
What is known already: Laparoscopic salpingectomy prior to IVF is beneficial 
in infertile patients with large hydrosalpinges. However, there are limited data 
with inconsistent results on hydrosalpinx aspiration in infertile patients under-
going IVF and moreover, transvaginal ultrasound-guided hydrosalpinx AFSI in 
infertile women undergoing IVF has not been investigated yet.
Study design, size, duration: In this retrospective cohort study, a total of 104 
consecutive IVF cycles between January 2009 and May 2013 were included in 
104 infertile women with hydrosalpinges.
Participants/materials, setting, methods: This retrospective cohort study 
included 104 infertile women with hydrosalpinges who were treated with 
TVUS-guided AFSI at the time of oocyte retrieval (27 cycles) or salpingectomy  
(36 cycles) or never received any treatment for hydrosalpinges (41 cycles, 
control group). If patients underwent two or more cycles of IVF during the 
study period, charts corresponding to the 1st IVF cycle were reviewed and 
data of other IVF cycles except 1st cycle were excluded from this analysis.
Main results and the role of chance: There were no significant differences in 
patient’s characteristics among the AFSI, salpingectomy and control groups. 
Total dose of recombinant human FSH (rhFSH) used for COS were signifi-
cantly higher in the salpingectomy group of 2497.2 ± 631.1 IU compared with 
2038.9 ± 726.1 IU in the AFSI or 2082.2 ± 789.7 IU in the control group 
(P = 0.017). The numbers of oocytes retrieved, mature oocytes, fertilized oo-
cytes and grade I or II embryos were similar among the three groups. Clinical 
pregnancy rate was significantly lower in the control group than in the AFSI or 
salpingectomy group (P = .011, P = .035, respectively). Embryo implantation 
rate was also significantly lower in the control group than in the AFSI or salpin-
gectomy group (P = .001, P = .030, respectively).
Limitations, reason for caution: Our study has a limitation to evaluate the 
effectiveness of TVUS-guided AFSI of hydrosalpinges at the time of oocyte 
retrieval due to a small number of sample available and the characteristics of 
objects were heterogeneous due to its retrospective nature.
Wider implications of the findings: This is the first study on TVUS-guided 
hydrosalpinx AFSI in infertile patients with hydrosalpinges undergoing IVF 
and demonstrated that TVUS-guided hydrosalpinx AFSI is at least as effective 
as salpingectomy and patient-friendly therapy. Therefore, TVUS-guided hydro-
salpinx AFSI can be an effective alternative in infertile patients with hydrosal-
pinges undergoing IVF.

Study funding/competing interest(s): Funding by University(ies), College of 
Medicine, University of Ulsan, Asan Medical Center, Seoul, Korea.
Trial registration number: No.

P-252 Serological testing for celiac and autoimmune thyroid diseases in 
infertile women suffering from endometriosis, unexplained infertility and 
recurrent miscarriage

S. öZkan1, Y. Kandemir1, B. Kumbak2, M. Simsek1, E. Sapmaz1

1Firat University School of Medicine, Department of IVF, Elazig, Turkey
2Medipol University School of Medicine, Department of IVF, Istanbul, Turkey

Study question: Is there any relation between celiac disease (CD) and en-
dometriosis, recurrent miscarriage and unexplained infertility? What is the 
prevalence of autoimmune thyroid disease (ATD) in an infertile population?
Summary answer: We observed the highest prevalence of CD in women 
suffering from RM. There was no difference between women suffering from 
endometriosis, UEI and RM for the incidence ATD.
What is known already: CD is a chronic autoimmune disorder. CD involves 
immunologically mediated intestinal damage with consequent micronutrient 
malabsorption and varied clinical manifestations, and there is a controversial 
association with infertility. A non-significantly increased risk of CD in women 
undergoing assisted reproductive technology (ART) was reported.
Study design, size, duration: This prospective cross-sectional study was con-
ducted at Firat University Hospital IVF Unit between April 2012–April 2013 to 
estimate the risk of developing CD for women who had been diagnosed with 
endometriosis, RM and UEI. The study population was consisted of 126 infer-
tile women (UEI, n = 42; endometriosis, n = 42; RM, n = 42). RM cases with 
uterine anomaly were excluded from study.
Participants/materials, setting, methods: The prevalence of gastrointestinal 
symptoms classified as Rome III criteria were determined with questionnaires. 
Tests for blood serum antibodies to tissue transglutaminase (tTG) and to gli-
adin (AG) of IgA and IgG classes, endomysial antibody (EMA), total IgA, 
anti-thyroid peroxidase (TPO) and anti-thyroglobulin (Tg) were made. Thyroid 
stimulating hormone and free thyroid hormones were analysed. CD was con-
firmed with endoscopic bowel biopsies in women with (+) autoantibodies. Sta-
tistical analysis were performed with SPSS 16.0 version. The differences for 
continues variables were analysed with Kruskal-Wallis variance analysis and 
Mann Whitney U test. The differences for dichotomous variables were tested 
with chi-square test or Fisher exact test where applicable.
Main results and the role of chance: The mean age and body mass index 
of study population were 31 ± 5 years and 25.5 ± 4.4 kg/m2 respectively. 
The incidence of Rome III criteria symptoms were highest in endometriosis, 
median in RM and lowest in UEI. The comparison of celiac autoantibodies 
in participants revealed out significant difference between UEI and RM for 
parameter of IgG AG. For thyroid function tests and thyroid autoantibodies, 
significant difference was only observed for parameter of free T3 between 
UEI and RM. The prevalence of CD in our population was 2% with a rate of 
4.7% in RM cases.
Limitations, reason for caution: The study population could be expanded with 
including control cases.
Wider implications of the findings: Investigation of CD in infertile couples, 
resistant to recurrent ARTs, could improve fertility outcome.
Study funding/competing interest(s): Funding by University(ies). This study 
was supported by Firat University Scientific Research Foundation.
Trial registration number: None.

P-253 The external validity of Live birth Predictive model in  
ART requires a specific assessment: a new proposal based on stagewise 
nested hypotheses

P. Lehert1, T. Freour2

1Faculty of Medicine, Department of Psychiatry (Biostatistics),  
Melbourne, Australia
2Faculty of Medicine Nantes (France), Médecine et Biologie de la  
Reproduction DPI CECOS, Nantes, France

Study question: Predictive Live birth models are increasingly used in ART 
centers to evaluate the opportunity of an IVF/ICSI cycle. However, the pre-
diction accuracy remains poor, as demonstrated by almost all the external 
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validations. Does it mean that no model is usable so far, or that the validation 
technique was inappropriate?
Summary answer: A center-specific validation comparing the expected and 
observed prediction has always been used in historical validation, but may 
only conclude in poor accuracy, for the simple reason that center effect con-
stitutes the essential variation source. Instead, a stagewise validation succes-
sively testing the equality, constant and patient-mix effects will provide an 
adequate approach.
What is known already: Templeton model (TM) has long been considered 
as the best predictive model, although recently considered as at least as good 
compared with Nelson models (Tevelde, 2013). TM was considered as the 
best model, mainly because only external validation studies were performed. 
However, all these validations systematically failed, showing a very poor dis-
crimination (area under the ROC curve AuR <0.6) and unsatisfactory calibra-
tion, highlighting under- or – over-estimates of predictions for all the validated 
models.
Study design, size, duration: Retrospective observational data were consti-
tuted by 1082 cycles, selected as the last recently documented IVF/ICSI cycles 
for which all the variables needed to test TM were available. This sample size 
was decided to detect a clinically meaningful difference of 10% with a power of 
85%, at 95% two-sided confidence level.
Participants/materials, setting, methods: Patients were characterized by a 
median age of 32 [IQ = 30,36], mean BMI of 23.3 ± 4.4 kg/m2, first attempt for 
47%, 62.8% ICSI, mean AMH of 4.3 ± 2.8μg/L. 179 (17%) led to live birth. 
Our validation method consists in a hierarchically nested model considering the 
expected prediction as a fixed covariate in a generalized mixed model, 3-stage-
wise testing equality, intercept, and patient-mix main effects.
Main results and the role of chance: Fitting TM equality on our data provided 
a very poor discrimination (AuR = 0.59, [0.52–0.69]) and strongly underes-
timated high birth rates. The second stage testing intercept model provided 
highly significant AIC reduction with intercept estimates of 1.29 ([1.07, 1.43], 
p < 0.001). The third stage failed to find a significant effect of patient mix 
coefficients. By fitting the corresponding model to our data, the discrimination 
significantly increased (AuR = 0.76, [0.71–0.80]), with an almost perfect cali-
bration showing a maximum difference of 2.1% between the true and predicted 
values, fitted line coinciding with the diagonal (slope = 0.93, [0.85–1.47]). 
Finally, by entering 3 additional variables (FSH, BMI, smoking), FSH main 
effect was identified (OR = 1.75 [1.06, 2.87], p < .001)
Limitations, reason for caution: This validation is not generalizable to 
other centers, but this was not the objective. Ideally a multi-center study 
should confirm the invariance of patient mix coefficient through an adequate 
mixed model. TM might depend on specificities like cultural disparities and 
should be compared among countries. In spite of a dramatic increase of 
discrimination, a value of 0.76 remains relatively modest for regular use in 
practice.
Wider implications of the findings: In addition to demonstrate the necessity 
of a specific external validation of a predictive model, our proposal highlights 
the need to standardize the model in selecting a referent population (in particu-
lar maternal age of 30 years). It also suggests the important clinical meaning 
of the intercept effect interpreted as the center performance, thus providing 
a unique method of Quality control and bench mark comparison instead of a 
simple external validation.
Study funding/competing interest(s): Funding by hospital/clinic(s). Funding 
by commercial/corporate company(ies), University Hospital of Nantes (France), 
Merck-Serono.
Trial registration number: Does not apply.

P-254 The impact of HLA-G levels and endometrial NK cells in the 
uterine flushing from primary and secondary unexplained female 
infertility

R. Rizzo1, G. Lo Monte2, D. Bortolotti1, V. Gentili1, A. Graziano2, I. Piva2, 
D. Di Luca1, R. Marci2

1University of Ferrara, Medical Sciences, Ferrara, Italy
2University of Ferrara, Morphology Sugery and Experimental Medicine,  
Ferrara, Italy

Study question: To determine the value of human leukocyte antigen (HLA)-G 
levels and endometrial Natural Killer (NK) cell percentages in uterine flushing 
from primary and secondary infertile women.

Summary answer: This study, for the first time in literature, indicates that lower 
soluble (s)HLA-G levels and the decrease in endometrial CD56+ KIR2DL4+ NK 
cells in the uterine flushing are associated with primary unexplained infertility.
What is known already: NK cells are the dominant type of maternal immune 
cells in the endometrium and they play a major role in determining pregnancy 
outcomes. HLA-G molecules are non classical HLA class I antigens character-
ized by a tolerogenic function during pregnancy. In particular, they are expressed 
by cythotrophoblast and they bind the KIR2DL4 receptor expressed by the uter-
ine NK cells. This interaction controls the activation of the uterine NK cells and 
promotes the formation of the placenta.
Study design, size, duration: Twenty women affected by primary (N = 14) 
or secondary (N = 6) unexplained infertility were recruited. The mean dura-
tion of infertility was 2.8 ± 1.7 years and the mean age of the patients was 
35.4 ± 3.6 years. Uterine flushing was obtained during Hysterosalpingo-contrast 
sonography 7–9 days after menstruation.
Participants/materials, setting, methods: sHLA-G levels were tested in 
uterine flushing samples using HLA-G specific enzyme immunosorbent assay 
with a specific antibody (MEM-G9). The cells obtained from the uterine flush-
ing pelletization were analyzed by flow cytometry with CD3, CD56, CD158d 
monoclonal antibodies. The data were compared by Mann Whitney U test and 
logistic regression.
Main results and the role of chance: sHLA-G levels were undetectable in the 
uterine flushing samples of primary infertile women, as opposed to women affect-
ed by secondary infertility (p < 0.001). Furthermore, lower CD56+KIR2DL4+ 
NK cell percentages were detected in the uterine flushing samples of primary 
infertile women compared to secondary infertile women (p = 0.0005). Hormonal 
and demographic parameters (FSH, LH, E2, progesterone, prolactin, TSH and 
FT4 levels, smoke habits, age and weight) proved not to be related with primary 
and secondary infertility.
Limitations, reason for caution: This study is based on a limited sample size. 
These data should be confirmed in a larger cohort of subjects.
Wider implications of the findings: These observations are in agreement with 
the important role of HLA-G molecules and NK cells during pregnancy. This is 
the first study demonstrating that primary and secondary unexplained infertility 
cases are characterized by different basal sHLA-G levels and CD56+KIR2DL4+ 
NK cell percentages. Thus, these factors concur to the achievement of an adequate 
uterine micro-environment for embryo implantation.
Study funding/competing interest(s): Funding by national/international 
organization(s). This study was supported by “Alessandro Liberati Young Scientists 
Award 2013 - Regione Emilia Romagna” PRUA1GR-2013-00000084.
Trial registration number: None.

P-255 A prospective, randomized, double-blind, placebo-controlled 
Ph1 study to characterize the safety, tolerability, pharmacokinetic/
pharmacodynamic profile of NT100, a novel rhG-CSF being  
developed for use during pregnancy

P. Kwon1, D. Carter2, D.L. Combs3, M.P. Joing4, D. Unutmaz5, J. Tong2, 
D. Swearingen6

1Nora Therapeutics, Clinical Development, Palo Alto, U.S.A.
2Nora Therapeutics, Research, Palo Alto, U.S.A.
3Combs Consulting Service, Pharmacokinetics, Mountain View, U.S.A.
4Nora Therapeutics, Clinical Research, Palo Alto, USA
5New York University, Pathology, New York, U.S.A.
6Celerion, Clinical Research, Phoenix, U.S.A.

Study question: The primary objective of this Ph1 study was to characterize 
the safety, tolerability, pharmacokinetic (PK), and pharmacodynamic (PD) pro-
file of NT100, a novel rhG-CSF being developed specifically for use in repeat 
implantation failure and recurrent miscarriage.
Summary answer: NT100 was well-tolerated at all dose levels, exhibited 
dose-dependent pharmacokinetics, and demonstrated rapid, selective, and drug-
dependent up-regulation of circulating Treg cells and down-regulation of circu-
lating Th1 cells consistent with systemic changes associated with maternal-fetal 
immune tolerance. Importantly, NT100 was not associated with development of 
anti-drug antibodies.
What is known already: NT100 is a novel drug and this was a first-in-
human study. Mechanistically, Treg cells have been implicated in promot-
ing maternal-fetal tolerance, and excess Th1 pro-inflammatory cells have 
been linked to negative pregnancy outcomes. Additionally, while the class 
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of rhG-CSF drugs is labeled and approved for use in cancer patients, recent 
small, single center, randomized trials have suggested a potential benefit 
of using rhG-CSF in patients with either recurrent implantation failure or 
recurrent miscarriage.
Study design, size, duration: This was a prospective, randomized, double-
blind, placebo-controlled study in 48 healthy women between the ages of 18 
and 40. The study included both single- and multi-dose cohorts across three 
escalating dose levels. Within each of the 6 cohorts, subjects were randomized 
3:1 to receive NT100 or placebo.
Participants/materials, setting, methods: NT100 or placebo was admin-
istered as a subcutaneous injection either as a single dose or once daily for 
10 days. PK samples were analyzed by ELISA, and PD samples were analyzed 
by multi-color flow cytometry. NT100 was produced by a proprietary rhG-CSF 
cell bank through recombinant protein manufacturing methods.
Main results and the role of chance: Overall, NT100 was well-tolerated. 
There was no clinical difference in the rates or severity of adverse events 
between the placebo and NT100 treatment arms. All events were mild to 
moderate in severity with no serious adverse events or drug discontinuations. 
The half-life of NT100 averaged from 2.69–7.62 h across cohorts on Day 
1 and 8.20–11.40 h on Day 10. CL/F increased between Day 1 and Day 10 
approximately 2.1–3.1 fold and V/F increased by 2.4–8.5 fold. AUC

0–24
 was 

31%–45% on Day 10 compared to Day 1. NT100 up-regulated circulating 
Treg cells and down-regulated circulating Th1 cells in a drug dependent man-
ner. These effects were observed only in the multi-dose cohorts with maximal 
effects seen by day 3 of dosing.
Limitations, reason for caution: This was a Phase 1 study that investigated 
the safety, tolerability, and PK/PD profile of NT100. While the pharmaco-
dynamics results are encouraging and suggest a role for NT100 in creating 
a toleragenic maternal-fetal environment, definitive randomized, double-
blind, multi-center, placebo-controlled studies are needed. Phase 2 studies 
are currently ongoing.
Wider implications of the findings: ART has revolutionized treatment options 
for couples suffering from infertility, with a focus on therapies and procedures 
to maximize embryo quality and quantity. Recently, there has been increasing 
recognition that maternal-fetal tolerance plays a complementary and critical 
role in the initiation and maintenance of successful pregnancy. These early stud-
ies suggest that NT100 may support maternal-fetal tolerance and has potential 
in the future to complement existing therapies to maximize overall pregnancy 
and live birth rates.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies). This study was funded by Nora Therapeutics.
Trial registration number: Nora Therapeutics NT-02.

P-256 The likelihood of spontaneous conception following  
cessation of IVF & ICSI treatments

A. Marcus1, D. Marcus2, S. Ayis3, A. Johnson4, S. Marcus5

1Imperial College London, Sir Alexander Fleming, London, United Kingdom
2Cambridge University Hospitals NHS foundation trust, Obstetrics &  
Gynaecology, Cambridge, United Kingdom
3Kings College Hospital, Medical Statistics, London, United Kingdom
4Epsom and St Helier University Hospitals NHS Trust, Obstetrics &  
Gynaecology, London, United Kingdom
5University Hospital Lewisham NHS Trust, Obstetrics & Gynaecology,  
London, United Kingdom

Study question: What is the likelihood of conceiving spontaneously following 
cessation of IVF treatment regardless of the IVF outcome and how long does it 
take for conception to occur?
Summary answer: Our study revealed that overall the cumulative conception 
rates and live birth rates over a 6-year period were 29% and 24% respectively. 
82% of those who conceived did so within 2 years after discontinuation of IVF/
ICSI treatments.
What is known already: Only a few studies have reported spontaneous con-
ception following cessation of IVF and ICSI treatments. However the rates of 
conception varied between these studies due to differences in patient cohort, 
duration of follow-up and the treatment received.
Study design, size, duration: An anonymous internet-based survey. All 
registered users of www.ivf-infertility.com received an electronic question-
naire and covering letter over a 6-week period ending in July 2013. The letter  

invited users to participate if they had received IVF or ICSI in the past; the 
covering letter explained the background of the study and acted as informal 
consent.
Participants/materials, setting, methods: The questionnaire addressed is-
sues relating to information before, during and after IVF treatment. Questions 
prior to treatment included: female age, duration of infertility, parity, if the 
female had her fallopian tubes checked and the cause of infertility. Details 
relating to the treatment: number of IVF & ICSI cycles, whether the patient 
conceived by IVF and the outcome. Details following treatment: did the pa-
tient conceive spontaneously, the time taken to conceive, and the outcome of 
the pregnancy.
Main results and the role of chance: 484 patients responded. Of these, 
11 responded that they did not try to get pregnant again as their family was 
complete or there had been changes in circumstances. A further 70 couples 
had received IVF using donated egg, donor sperm, donor embryos or had 
surgical sperm retrieval. The remainder 403 patients met the criteria for in-
clusion of the study. Overall, the cumulative live birth rates over a 6-year 
period following cessation of IVF & ICSI were 22% following successful 
IVF and 31% following unsuccessful IVF. 87% of those who conceived did 
so within 2 years, 12% within 3–4 years, 2% within 5–6 years and only 1% 
after 6 years.
Limitations, reason for caution: Our study is retrospective and relied on pa-
tient self-reporting with a potential bias, as pregnant women are more likely to 
participate than disappointed patients. Also, as an internet based survey it may 
not be a representative of all infertile couples seeking IVF & ICSI treatment.
Wider implications of the findings: Most infertile couples believe that IVF/
ICSI is the only option available to them to conceive whereas our study shows 
otherwise. For most couples if spontaneous conception does happen after ces-
sation of treatment they will be happy. However, some may resent having IVF 
treatment with the physical, financial and emotional burden they have endured 
and may suspect that IVF was unnecessary. Furthermore, some couples may 
not consider contraception and subsequently may face unexpected pregnancy, 
which may raise many issues.
Study funding/competing interest(s): Funding by hospital/clinic(s). No fund-
ing was obtained.
Trial registration number: Following enquiry with NHS UK Health Research 
Authority, no ethics committee approval was required.

P-257 Advantages of three-dimensional sonographic hysterosalpingo-
sonography with gel foam in the assessment of tubal patency

C. Exacoustos1, I. Cobuzzi2, V. Romeo1, M. Di Feliciantonio3, L. Lazzeri4, 
E. Zupi4

1University of Rome Tor Vergata, Department of Obstetrics and Gynecology, 
Rome, Italy
2University of Bari, Department of Obstetrics and Gynecology, Bari, Italy
3University of Rome La Sapienza, Department of Obstetrics and Gynecology, 
Rome, Italy
4University of Siena, Department of Obstetrics and Gynecology, Siena, Italy

Study question: Is the evaluation of the tubal patency and the tubal course with 
a 3D TVS HyCoSy with gel foam easy feasible?
Summary answer: 3D volume acquisition during gel foam injection allows 
the visualization of the tubal patency and the tubal course in the space and it is 
accurate and easy to perform.
What is known already: The TVS HyCoSy with air and saline was a reproduc-
ible, simple and low economic cost technique for a real time diagnosis of tubal 
patency although it was less accurate in tubal occlusion and on tubal course and 
operator dependent with the need of high experience in sonography. The 3D 
TVS HyCoSy with ultrasound dedicated contrast media overcame this limits 
but it was off label for tubal patency and expensive.
Study design, size, duration: A prospective analysis of 132 infertile patients (for 
a total of 264 tubes) who underwent TVS HyCoSy with Gel Foam (ExEm® Foam 
GynecologIQ. Farco-Pharma GmbH) and 3D volume acquisition to assess the 
feasibility of this technique in the evaluation of tubal patency and tubal course.
Participants/materials, setting, methods: 132 women undergoing 3D TVS 
HyFoSy for visualization of tubal course with two consecutive volume acquisi-
tions during gel foam injection. 2D TVS real time HyCoSy by the detection of 
saline and air bubbles moving through the tube and around the ovaries was then 
performed to confirm finally the tubal status.
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Main results and the role of chance: After both procedures (3D and 2D eval-
uations), bilateral tubal patency was observed in 105 patients, bilateral tubal 
occlusion in 3 patients and unilateral tubal patency in 24 patients. Concordance 
rate for tubal status between first and second 3D volume acquisition and the 
final 2D real time evaluation was 84.8% and 97.7% respectively. After the two 
initial injections and the 3D volume acquisition only 4 patients required further 
injections and 2D real time to assess final tubal status.
Limitations, reason for caution: No unknown side effects or unexpected con-
cerns on safety of ExEm® were observed in the literature. On the other hand 
more informations are needed on the effects of the components on embryos. So 
the safest strategy is to avoid conception in the cycle of tubal patency testing.
Wider implications of the findings: TVS HyFoSy with 3D volume reconstruc-
tion of the tubes retains the advantages of conventional 2D HyCoSy and, at 
the same time, overcomes the disadvantages. 3D volume acquisition during gel 
foam injection permits the visualization of the tubal course creating images of 
the tubes on the coronal view and, obtaining a volume, the tubal course in the 
space can be therefore evaluated.
Study funding/competing interest(s): Funding by University(ies), Department 
of Obstetrics and Gynecology, University of Rome Tor Vergata, Rome, Italy, 
Department of Obstetrics and Gynecology, University of Siena, Siena, Italy.
Trial registration number: None.

P-258 Ovarian reserve alterations in premenopausal women with 
chronic inflammatory rheumatic diseases – impact of rheumatoid 
arthritis, Behcet’s disease and spondyloarthritis on anti-Mullerian 
hormone levels

M. Henes1, J. Froeschlin1, F.A. Taran1, S. Brucker1, K. Rall1, B. Lawrenz1, 
J.C. Henes2

1University Hospital Tuebingen, Department of Obstetrics and Gynecology, 
Tübingen, Germany
2University Hospital Tuebingen, Centre for Interdisciplinary Clinical  
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Study question: This study aimed to investigate the potential effect of Behcet’s 
disease (BD), rheumatoid arthritis (RA) and spondyloarthritis (SpA) on ovar-
ian reserve (OR), as reflected by serum anti-Mullerian hormone (AMH) levels.
Summary answer: This is the first study to show the reduced OR in patients 
with RA, SpA and BD.
What is known already: Recent publications showed a negative influence of 
systemic lupus erythematosus on female ovarian reserve (OR). Other authors 
did not find a significant impact of Crohn’s disease or early rheumatoid arthritis 
(RA) on anti-Mullerian hormone (AMH) levels.
Study design, size, duration: Single center, cohort analysis.
Participants/materials, setting, methods: Serum samples of 33 RA, 32 SpA 
and 30 BD patients without previous cytotoxic – especially cyclophosphamide – 
treatment were analyzed and compared to age matched, healthy controls. AMH 
was quantified using a standard ELISA with standard value 1–8 μg/l; values 
<1 μg/l defined as reduced, <0.4 μg/l as severely reduced fertility. All patients 
gave written informed consent and filled out a questionnaire on menstrual ir-
regularities, lifestyle, pregnancy outcomes and contraception. For statistical 
analysis SPSS 19.0 was used and p < 0.05 considered statistically significant.
Main results and the role of chance: The median age was 26, 28.5 and 
33 years and the disease duration was 6.0, 5.9 and 7.0 years for RA, SpA and 
BD patients, respectively. Compared to healthy controls the patients had signifi-
cant reduced AMH levels with a median value for RA of 1.83 (control: 2.44; 
p = 0.009), SpA 1.46 (control: 2.3; p = 0.013) and for BD of 1.08 (control: 1.93; 
p = 0.007). Several of the patients even had severely reduced AMH levels. The 
mean number of children was 0.4 for RA, 0.52 for SpA and 1.0 for BD patients.
Limitations, reason for caution: The number of children in patients with rheu-
matic diseases is not only limited by the reduced ovarian reserve but by various 
other influencing factors like the fear of patients or counseling physician.
Wider implications of the findings: This is the first study to show the reduced 
OR in patients with RA, SpA and BD. Together with the findings in SLE we 
conclude a negative influence of chronic rheumatic diseases on OR.
Study funding/competing interest(s): Funding by University(ies), University 
Hospital Tuebingen.
Trial registration number: N/A.
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Study question: Can serum hCG levels predict the oocyte clinical performance 
after trigger injection?
Summary answer: Post triggering hCG levels ≥185 mIU/ml portended 
improved oocyte quality as reflected in a higher blastocyst formation rate 
(p = 0.006) and a trend toward a better clinical pregnancy rate (p = 0.013)
What is known already: The exact mechanism of hCG triggering in matu-
ration and fertilization competence of oocytes and subsequently outcome has 
remained a debated issue. Prospective multicentre studies have indicated that 
increased live birth rates and increased number of top-quality embryos when 
hCG action affect and improve follicular maturation, oocyte quality and fertil-
ization competence in IVF patients.
Study design, size, duration: A prospective, diagnostic test study was con-
ducted between January 2013 and December 2013, 145 patients aged 22–38 
undergone IVF cycles except for male infertility and parenteral aneuploidy 
were included. Patients who have E2 level ranging between 1000–3500 pg/ml 
were eligible for the study.
Participants/materials, setting, methods: Tertiary academic hospital repro-
ductive unit; women’s medical centre. Blood samples to analyze hCG levels 
were obtained at 12 h following subcutaneously injection of 500 μg r-hCG. 
We performed logistic regression analysis to predict a cut-point of hCG lev-
els for mature oocyte, fertilization, blastula formation, implantation, clinical 
pregnancy and miscarriage rates.
Main results and the role of chance: Multivariate regression analysis 
showed that a hCG titer of 185 mIU/ml or higher at 12 h after trigger injec-
tion could predict oocyte clinical performance. Patients (n = 88) with serum 
hCG levels ≥185 mIU/ml had significantly higher mature oocyte (68.8% 
vs. 42.5%, OR = 1.64, 95% CI 1.47–1.85, p = 0.027), blastocyst formation 
(57.2% vs. 32.8%, OR = 1.77, 95% CI 1.64–1.93, p = 0.006) and clinical 
pregnancy (56.2% vs. 33.7%, OR = 1.71, 95% CI 1.58–1.88, p = 0.013) rates. 
Serum hCG levels were also greater in women who had a low miscarriage 
rate (4% vs. 12.4%, OR = 0.31, 95% CI 0.23–0.44, p = 0.003). No signifi-
cant difference were found in fertilization (p = 0.88) and implantation rates 
(p = 0.54).
Limitations, reason for caution: Our study has a limited sample size. Measur-
ing serum hCG levels after hCG administration for predicting oocyte quality 
and their development potential has to be adjusted for potential confounders 
before conducting a clinical trial.
Wider implications of the findings: Research investigating the components of 
oocyte quality in relation with hCG concentration will enable to test for oocyte 
developmental competence. If needed adding hCG supplementation after trigger 
injection may promote a better oocyte maturation and improve developmental 
competence in IVF cycles.
Study funding/competing interest(s): Funding by University(ies). None.
Trial registration number: None.
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Study question: Do plasma and follicular fluid (FF) bone morphogenetic 
protein 15 (BMP15) levels have influence on prediction of fertilization, im-
plantation, clinical pregnancy and live birth rates? Is there any difference 
between gonadotropin releasing hormone (GnRH) agonist and antagonist 
down-regulation for the parameters of plasma and FF BMP15 levels?
Summary answer: OPU BMP15 levels showed negative correlation with FF 
BMP15 levels. Plasma BMP15 level on the day of oocyte pick-up (OPU) showed 
negative correlation with fertilization rate near significant. OPU BMP15 levels 
showed inverse relation with grade 1 embryo number.
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What is known already: BMP15, a differentiation factor, is secreted from 
primordial follicles. BMP15 has been shown to inhibit the expression of fol-
licle stimulating hormone (FSH) receptor (FSHR) in rat granulose cells in an 
FSH-independent manner. In women, there was a direct correlation between 
an increase in follicular fluid (FF) BMP15 concentration and high oocyte and 
embryonic quality.
Study design, size, duration: This study was conducted at Firat University 
Hospital IVF Unit between May 2012–May 2013. The study population was 
consisted of 82 infertile women undergoing intracytoplasmic sperm injection-
embryo transfer (ICSI-ET) cycle that were down-regulated either GnRH agonist 
(n = 38) or antagonist (n = 44). We excluded the couples with complaint of 
azoospermia from the study.
Participants/materials, setting, methods: Plasma levels of BMP15 on cycle 
day 3 (D3) and OPU and FF BMP15 level were analysed with immunosorbent 
assay. Statistical analysis were performed with SPSS 16.0 version. The differ-
ences for continues variables were analysed with Mann Whitney U test. The 
differences for dichotomous variables were tested with chi-square test or Fisher 
exact test where applicable.
Main results and the role of chance: There was no relation between BMP15 
levels and Antral follicle count and total retrieved oocyte number. OPU BMP15 
levels showed negative correlation with FF BMP15 levels (R = 0.25, p = 0.01). 
OPU BMP15 levels showed inverse relation with fertilization rate near signifi-
cant (R = 0.22, p = 0.053). There was no difference between agonist and an-
tagonist groups for parameters of D3, OPU and FF BMP15 levels. There was no 
difference between women became pregnant or not for levels of BMP15. OPU 
BMP15 levels showed inverse relation with grade 1 embryo number (R = 0.25, 
p = 0.02). OPU BMP15 levels showed positive correlation with pregnancy out-
come (R = 0.35, p = 0.04).
Limitations, reason for caution: The study population could be expanded 
with including women with decreased ovarian reserve. The possible inter-
action between BMP15 gene polymorphism and BMP15 levels could be 
investigated.
Wider implications of the findings: The relation between grade 1 embryo 
number and OPU BMP15 levels could be improved to select the top quality 
embryo for obligatory single transfer.
Study funding/competing interest(s): Funding by University(ies). This study 
was supported by Firat University Scientific Research Foundation.
Trial registration number: None.

P-261 A novel and precise technique to evaluate the gynecology system 
in a non invasive modality: virtual hysterosalpingography in 10000 cases

Abstract withdrawn by the author

P-262 MIF as a potential biomarker of endometriosis
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Study question: What is the correlation between MIF, CD74, COX-2 and 
VEGF in normal endometrium during menstrual cycle and pathophysiology of 
endometriosis?
Summary answer: The expression of MIF, CD74, COX-2 and VEGF genes in 
ectopic, eutopic and normal endometrium during menstrual cycle are Varied. 
Also women with endometriosis had higher circulating levels of MIF protein as 
compared to normal controls.
What is known already: Macrophage Migration Inhibitory Factor (MIF) via 
its receptor, CD74, initiates a signaling cascade that leads to proliferation 
and survival of cells. MIF binding to CD74 activates p38 signaling pathways 
that lead to positive effect on the expression of COX-2. MIF, via binding 
to CD74, activates MAPK cascade, hence, resulting in secretion of some 
inflammatory cytokines and over expression of VEGF. Also COX-2 plays 
an important role in VEGF-induced angiogenesis via JNK kinase activation 
pathways.
Study design, size, duration: All women taking part in this study were between 
20–45 years old, had no endometrial hyperplasia or neoplasia. 20 ectopic and 
20 eutopic endometriosis tissue and 12 normal endometrium during menstrual 

cycle as control group were tested in this study. Peripheral blood samples were 
likely obtained from each group.
Participants/materials, setting, methods: Total RNA was extracted using the 
TRI reagent and reverse transcribed in the presence of random hexamers. Quan-
titative real-time polymerase chain reaction (Q-PCR) was performed using 
cDNA and primers for MIF, CD74, COX-2 and VEGF. Also, protein level of 
MIF in blood serum was measured by ELISA assay.
Main results and the role of chance: The mean relative expression of MIF, 
CD74 and COX-2 genes were significantly higher in ectopic endometrium in 
compare to eutopic and control endometrium (p < 0.05). In eutopic endometri-
um of patients affected endometriosis, expression of CD74, COX-2 and VEGF 
genes were significantly higher in compare to control group (p < 0.05). How-
ever, there were significantly variations in mRNA expression of these genes in 
normal, ectopic and eutopic endometrium during menstrual cycle (p < 0.05). 
Also women with endometriosis had significantly higher circulating levels of 
MIF protein as compared to normal controls (p < 0.05).
Limitations, reason for caution: Limitations of this study were number of 
studied endometriosis patients and women with no sign of endometriosis as 
control.
Wider implications of the findings: Higher expression of MIF, CD74 and 
COX-2 genes in ectopic and CD74, COX-2 and VEGF genes in eutopic en-
dometrium can be considered as a molecular biomarker for endometriosis  
development and pathophysiology. Variation in the expression of these genes in 
normal endometrium during menstrual cycle could play an essential role in re-
production, inflammation and endometrium reconstruction. High level of MIF 
in blood serum in endometriosis could act as a biomarker in the diagnosis of 
endometriosis patients.
Study funding/competing interest(s): Funding by national/international 
organization(s), Royan Institute.
Trial registration number: N/A. This investigation is a case controlled study.
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Study question: *Article submitted for publication. What is the clinical signifi-
cance of endometrial thickness for IVF outcome?
Summary answer: The frequently reported cut-off endometrial thickness 
(EMT) of 7 mm is related to a lower chance of pregnancy, but it cannot predict 
pregnancy. EMT therefore has a limited capacity to identify women who have a 
low chance of conceiving after IVF.
What is known already: Ongoing pregnancy rates per IVF cycle vary between 
8.6 and 46.2%. Maternal age has been shown to be a negative predictor for suc-
cessful IVF outcome, while good morphological embryo quality is positively 
associated with the chance to conceive after IVF. Furthermore, endometrial pat-
tern, (sub)endometrial bloodflow and EMT have been described as prognostic 
factors. Their value, however, must be interpreted with caution, as some studies 
could not find a significant association between these factors and IVF outcome.
Study design, size, duration: A systematic review and meta-analysis was per-
formed. Electronic databases were searched until October 2013. The search 
resulted in 890 hits. After scrutinizing the titles, abstracts and full-text articles, 
22 studies were selected for final inclusion.
Participants/materials, setting, methods: Studies were included that inves-
tigated the association between EMT and IVF outcome. Summary Receiver 
Operating Characteristics (sROC) curves were estimated and ORs with 95% CI 
were calculated using a Mantel-Haenszel random effect model. Meta-regression 
was performed to determine if female age and number of oocytes interacted in 
the estimated effect.
Main results and the role of chance: The overall quality of the 22 included 
studies was moderate. The estimated sROC curve indicated a virtually absent 
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discriminatory capacity of EMT in the prediction of pregnancy. A thin endome-
trium (≤7 mm) was observed in only 2.4% of the reported cases (260/10724). 
In these cases a trend towards lower ongoing pregnancy and live birth rates 
for women with EMT ≤7 mm was observed (OR 0.38 (95% CI 0.09 to 1.5)). 
The probability of clinical pregnancy was significantly lower compared to cases 
with EMT >7 mm (23.3% versus 48.1%, OR 0.42 (95% CI 0.27 to 0.67)). The 
relationship between the number of oocytes and female age on the one hand 
and pregnancy on the other hand was very weak making correction for these 
variables unfeasible.
Limitations, reason for caution: Many retrospective studies were included. 
Significant differences disappeared if only prospective studies were included. 
Although study heterogeneity was low, differences in study quality and popu-
lation were present. Seven studies could be included in the meta-regression. 
Finally, the confounding role for oocyte number and female age could not be 
ruled out.
Wider implications of the findings: Based on the findings of the current re-
view it can be concluded that cancelling IVF treatment cycles seems not to be 
justified based on solely a thin EMT. However, the results must be interpreted 
with caution because of methodological weaknesses of the included studies. 
Further research is needed to investigate the real significance of EMT in IVF. 
Furthermore, a histology study might be of value to unravel the (patho)physiol-
ogy at the endometrium level.
Study funding/competing interest(s): Funding by hospital/clinic(s). No funding.
Trial registration number: Not applicable.
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Study question: This study aimed to determine the levels of oxidative stress 
(OE) markers, antioxidant enzymes and cytokines in the follicular fluid (FF) 
of young women with low response in controlled ovarian stimulation cycles 
compared with fertile oocyte donors, to assess the oxidative stress impact on 
ovarian reserve.
Summary answer: Our results demonstrate that different levels of OE markers, 
oxidant enzymes and cytokines in low responder patients as compared to oocyte 
donors may have a negative impact on ovarian reserve.
These findings support the idea that increased level of OE markers in FF 
may play an important role in fertility.
What is known already: In the female reproductive system, OE might be re-
lated to conditions that limit the success of assisted reproductive techniques.

The oocyte environment in FF is rich in antioxidant enzymes that help to 
protect the oocyte from oxidative damage. However, studies analyzing the re-
lationship between OE and reduced ovarian reserve in women undergoing go-
nadotropin stimulation are lacking. Thus far, little is known as to how alteration 
of the follicular environment leads to a reduced ovarian reserve.
Study design, size, duration: This prospective study compared the levels of an-
tioxidant enzymes, oxidative stress markers and cytokines in FF of 20 patients 
<35 years, low responder (defined as having five o fewer oocytes retrieved) 
undergoing in vitro fertilization (IVF), and 30 healthy fertile donors during the 
period of June to November 2013.
Participants/materials, setting, methods: Young low responder patients 
undergoing IVF treatment at Clinica Tambre and fertile oocyte donors were 
recruited to participate in this study.

FF samples were obtained on the day of oocyte retrieval and assessed for an-
tioxidant enzymes (GPX, GST), oxidative stress markers (MDA) and cytokines 
(IL-6, IL-8, TNF- alpha, VEGF)
Main results and the role of chance: Significant variations between the two 
groups in levels of enzymes directly involved in OS have been observed. In 
particular, FF antioxidant enzyme glutathione transferase (GST) concentration 
was significantly decreased in young women with reduced ovarian reserve com-
pared with oocyte donors (p < 0.001). However, glutathione peroxidase activity 
(GPX) was no affected by ovarian reserve.

FF malondialdehyde (MDA) as oxidative stress marker concentration in-
creased in young women with low response compared with oocyte donors 
(p < 0.05). Furthermore, follicular fluid interleukin (IL-6) concentration was 
significantly higher in young women with reduced ovarian reserve compared 
with oocyte donors (p < 0.001).

No significant differences were found in FF concentrations of interleukin 
(IL-8), tumoral necrosis factor alpha (TNF-alpha) and VEGF between groups.
Limitations, reason for caution: Low response in ovarian stimulation cycles 
of young women is associated with increased OS. However, the relations of 
some antioxidant enzymes like GST and cytokines (IL-8, TNF-alpha, VEGF) 
with OE and its implication in ovarian reserve needs to be addressed in further 
studies on a larger sample of women.
Wider implications of the findings: This is the first study analyzing the rela-
tionship between oxidative stress and low response in young patients undergoing 
controlled ovarian stimulation cycles compared with fertile oocyte donors. The 
results show that the most plausible explanation for low response in young women 
is oxidative stress.

Knowledge of these perturbations could lead to develop antioxidant thera-
pies for these poor prognosis women undergoing IVF treatment. Antioxidant 
enzymes could be beneficial by antagonizing the harmful oxygen free radicals.
Study funding/competing interest(s): Funding by national/international 
organization(s). Financial support received from Fundacion Tambre, Madrid, 
Spain. The authors report no conflicts of interest.
Trial registration number: FT-112.
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Study question: The commensal and opportunistic pathogenic yeast Candida 
albicans is known to impair sperm functions. By comparison of C. albicans 
with the closely related species C. dubliniensis in sperm co-incubation ex-
periments we set out to unravel specific fungal traits which are important for 
sperm-C. albicans interaction.
Summary answer: Spermatozoal killing by C. albicans was strongly as-
sociated with the production of fungal hyphae, which were only poorly 
produced by C. dubliniensis. Moreover, evidence suggested that specific 
filament co-regulated factors of C. albicans are crucial for sperm interac-
tion, rather than hyphae per se.
What is known already: Various microorganisms, including C. albicans, are 
known to display adverse effects on human spermatozoa. Yet, little is known 
of the molecular basis of sperm-microbe interaction. C. albicans and C. dub-
liniensis are closely related, dimorphic yeasts which are frequent commensals 
and pathogens of vaginal mucosae. C. albicans is more virulent than C. dub-
liniensis. Hence, the comparison of the two species allows the identification 
of putative pathomechanisms, thereby offering new insights in sperm microbe 
interaction.
Study design, size, duration: not applicable/ experimental in vitro analysis for 
basic research.
Participants/materials, setting, methods: Human semen samples were ob-
tained by masturbation from normozoospermic donors, provided with informed 
consent and ethics committee approval. Co-incubation experiments were con-
ducted in vitro using freshly prepared human spermatozoa, C. albicans and C. 
dubliniensis fungal cells. Live and dead spermatozoa were discriminated by 
staining and fluorescence microscopy.
Main results and the role of chance: Co-incubation experiments discovered 
that C. albicans binds and kills spermatozoa more effectively than C. dubli-
niensis. In accordance, a C. albicans knock-out mutant, which is defective in 
hyphae formation, also displayed decreased sperm binding and killing activity. 
Interestingly, a C. albicans mutant, which is unable to form hyphae but is known 
to still express major hyphae associated proteins, maintained the ability of sperm 
attachment and killing. These findings suggest that hyphae specific factors are 
essential for sperm interaction, rather than C. albicans hyphae per se.



i227

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014

Limitations, reason for caution: The present results are obtained by in vitro 
analysis of human spermatozoa with fungal model organisms. In general, such 
basic in vitro findings may not directly be correlated with the complex in vivo 
situation but require future studies.
Wider implications of the findings: The female genital tract is colonized by 
diverse microbial species and frequently infected by pathogens which may also 
be transmitted by male ejaculate. Little is known on potential direct effects 
of commensal or pathogenic microorganisms on human spermatozoa. In this 
context, C. albicans has poorly been investigated. Our results underline the im-
portance of Candida dimorphism for host-pathogen interaction and shed new 
light in a potential link between microbes and host infertility.
Study funding/competing interest(s): Funding by University(ies), Depart-
ment of Obstetrics and Gynecology, University of Wuerzburg, IZKF Würzburg; 
Hans Knoell Institute Jena; no competing interests.
Trial registration number: No number available.
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Study question: Is there an association between genotype for the leukemia 
inhibitory factor (LIF) single nucleotide polymorphism (SNP) T/G (rs929271) 
polymorphism in women and pregnancy outcomes after IVF/ICSI?
Summary answer: The G/G LIF genotype in women was associated with in-
creased implantation and ongoing pregnancy rates after IVF/ICSI.
What is known already: LIF is a multifunctional cytokine produced and secret-
ed by the endometrial glands of the uterus. LIF plays a critical role in embryo de-
velopment and blastocyst implantation. LIF expression increases during the onset 
of implantation, acting to prepare the uterus to be receptive to the blastocyst.

The literature provides evidence that certain gene polymorphisms are asso-
ciated with implantation failure and pregnancy loss after IVF/ICSI techniques. 
However, studies of LIF polymorphisms are still scarce.
Study design, size, duration: A prospective cohort study was conducted from 
03/2012 to 07/2013 in 353 infertile women subjected to IVF/ICSI protocols. 
The patients were genotyped for the LIF SNP T/T (n = 139), T/G (n = 181) and 
G/G (n = 33). All procedures were performed under the same clinical/labora-
tory conditions.
Participants/materials, setting, methods: DNA was extracted from peripheral 
blood samples taken from each participant. The LIF SNP T/G (rs929271) was 
genotyped using real-time PCR. Cumulative results (fresh and frozen cycles) were 
analyzed. Fisher’s exact, ANOVA, Kruskal-Wallis and student’s T tests were used.
Main results and the role of chance: Hardy-Weinberg genotype distributions 
of the entire sample indicated concordance between the observed and expected 
frequencies. The results showed that the G/G genotype in women was associ-
ated with higher ongoing pregnancy rates (Table 1).
Limitations, reason for caution: Additional validation of the analyzed SNP 
(increasing the number of cases) will be important to provide more information 
about the potential use of this polymorphism. Differences in the genetic back-
grounds of various ethnic populations should also be considered.
Wider implications of the findings: This SNP (rs929271) could be used as a 
susceptibility marker capable of predicting implantation efficiency. The ability 
to predict ongoing pregnancy rates using genetic markers during IVF/ICSI treat-
ment can encourage patients to undergo additional cycles of ART. In the group 
with the best prognosis (genotype G/G), the number of transferred embryos 
could be reduced to avoid complications associated with multiple pregnancies.
Study funding/competing interest(s): Funding by hospital/clinic(s), Centre 
for Human Reproduction Prof. Franco Jr, Paulista Center for Diagnosis Re-
search and Training.
Trial registration number: Not applicable. The study was authorized by the 
local ethics committee.

Table 1: Results.

Women’s genotypes

T/T T/G G/G P

n 139 181 33
Age (years) 36.0 ± 4.2 35.3 ± 4.2 34.8 ± 4.5 0.19
Transfers (n):Total 1.4 ± 0.8 1.4 ± 0.8 1.2 ± 0.4 0.28
Transfers (n):Fresh/
Frozen

1.2 ± 0.6/0.3 ± 0.6 1.2 ± 0.6/0.3 ± 0.6 1.1 ± 0.4/0.1 ± 0.3 0.66/0.43

Embryos transferred 
(n):Total

3.2 ± 2.0 2.9 ± 2.0 2.7 ± 1.4 0.11

Embryos transferred 
(n):Fresh/Frozen

2.7 ± 1.7/0.5 ± 1.1 2.4 ± 1.6/0.5 ± 1.2 2.3 ± 1.3/0.5 ± 0.7 0.12/0.88

Implantation rate 16.1%a (72/447) 18.9%b (100/530) 30.7%a,b (27/88) 0.002a/0.01b

Clinical pregnancy 
rate/transfer

29.2%a (59/202) 30.9%b (80/259) 50%a,b (20/40) 0.01a/0.02b

Ongoing pregnancy 
rate/transfer

18.8%a (38/202) 22.4%b (58/259) 42.5%a,b (17/40) 0.003a /0.01b

Ongoing pregnancy 
rate/patient

27.3%a (38/139) 32.0%b (58/181) 51.5%a,b (17/33) 0.01a/0.04b

Values within the same row with the same superscript letter were significantly different.

P-267 Ongoing pregnancy rates in intrauterine insemination are 
affected by late follicular phase progesterone levels

M. Cruz Palomino1, A. Requena Miranda2, A. Pacheco Castro3, A. Guillén 
Antón2, J.A. García-Velasco2
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Study question: Do progesterone levels on the day of hCG administration  
affect clinical outcomes in intrauterine insemination (IUI)?
Summary answer: High serum progesterone levels on the day of hCG ad-
ministration in intrauterine insemination cycles significantly decrease ongoing 
pregnancy rates.
What is known already: Progesterone is absolutely essential in the establish-
ment and maintenance of pregnancy. It has been demonstrated that secretion 
of large amounts of estradiol and progesterone could negatively affect ongoing 
pregnancy rate by decreasing endometrial receptivity in assisted reproduction 
techniques. The influence of premature increase progesterone levels in stimu-
lated intrauterine insemination cycles has been less studied, but this information 
could be useful in order to match the time of insemination with the window of 
implantation.
Study design, size, duration: A retrospective study was performed in 11 private 
clinics belonging to IVI group. Patients undergoing IUI cycles with recombinant 
FSH from January 2012 to August 2013 were included in the study (n = 2839). 
Blood samples were obtained on the day of hCG administration for estradiol 
(E2) and progesterone (P4) analysis.
Participants/materials, setting, methods: Patients were started on recombinant 
FSH on day 3. Presenting at least 1 follicle ≥17 mm in the scan was the criteria for 
hCG administration. Patients were subdivided into six groups depending on pro-
gesterone concentration: p90. Clinical outcomes of each subgroup were analyzed.
Main results and the role of chance: Mean age was 35.2 years (95% CI 
35.0–35.3), mean BMI was 22.1 kg/m2 (95% CI 20.3–23.9), mean follicles 
≥17 mm was 1.3 (95% CI 1.25–1.35), mean days of stimulation were 9.1 (95% 
CI 10.0–10.3); mean total FSH dose administered was 568 UI (95% CI 558–
578), mean estradiol and progesterone levels on the day of hCG were 396 pg/
ml (95% CI 385–406) and 0.5 ng/ml (95% CI 0.48–0.53) respectively.

Progesterone concentrations were significantly higher (p < 0.001) as long as 
estradiol concentration and follicles ≥17 mm increased.

We observed significant differences in ongoing pregnancy rate (p = 0.003) 
among the different progesterone subgroups: p90 (P4 ≥ 1.1 ng/ml), 6.3%.
Limitations, reason for caution: One of the major limitations of this study is 
that it was an observational design, although the large number of cycles and 
different settings make the implications interesting.
Wider implications of the findings: The presence of significant differences in 
ongoing pregnancy rate when progesterone concentration on the day of hCG 
administration was elevated, may help clinicians to counsel patients about re-
duced success rates in intrauterine insemination, but also managing the time of 
insemination to match it with the window of implantation.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), IVI Madrid.
Trial registration number: None.
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P-268 Should intrauterine inseminations be performed under 
ultrasound guidance

J. Bancquart1, T. Fréour1, F. Leperlier1, A. Colombel1, S. Mirallié1, P. Barrière1

1University Hospital of Nantes, Department of Reproductive Medecine, 
Nantes, France

Study question: Does the use of ultrasound guidance facilitate cervical catheter-
ization and increase pregnancy and live birth rates in intrauterine insemination 
(IUI) cycles?
Summary answer: Ultrasound guidance does neither facilitate cervical cath-
eterization nor significantly increases pregnancy and live birth rates in IUI 
cycles.
What is known already: Many studies have shown the interest of ultrasound 
guidance for intrauterine embryo transfer in in vitro fertilization (IVF) cycles. 
The main argument put forward by authors is that ultrasound guidance makes 
cervical catheterization easier, leading to less traumatic embryo transfer, allow-
ing a reduction in uterine contractions and a subsequent increased pregnancy 
rate. Concerning IUI cycles, only 3 studies have examined the interest of ultra-
sound guidance, with contradictory results.
Study design, size, duration: This prospective, monocentric, randomized study 
was conducted between February 2011 and November 2012 in a total of 190 
cycles performed in 142 patients eligible for intrauterine inseminations cycles.
Participants/materials, setting, methods: Participants were recruited among 
patients undergoing IUI cycles in the ART Unit of the University Hospital of 
Nantes. Patients were randomized at the time of IUI within 2 groups, i.e. ultra-
sound guidance or not. Ease of cervical catheterization, pregnancy and live birth 
rates were then compared between these 2 groups.
Main results and the role of chance: 92 IUI were performed under ultrasound 
guidance, whereas 98 were performed without ultrasound guidance. The propor-
tion of IUI cycles with easy catheterization was similar in both groups (79 and 
78.5%). Similarly, the proportion of IUI cycles requesting a change of catheter 
was comparable in both groups (5.4 and 9.18% respectively). Biochemical preg-
nancy rate and live birth rate were 21.7% and 16.3% in the ultrasound group, 
and 14.2% and 11.2% in the group without ultrasound. These differences were 
not statistically significant.
Limitations, reason for caution: Despite the relatively large size of the popu-
lation, the number of patients that was necessary in order to reach statistical 
significance was not calculated a priori. Despite the monocentric setting, sev-
eral operators performed the inseminations. However, all the operators were 
trained and skilled for IUI, according to local guidelines.
Wider implications of the findings: These results do not lead us to recom-
mend the use of ultrasound in IUI cycles.
Study funding/competing interest(s): Funding by hospital/clinic(s), Depart-
ment of Reproductive Medicine, ART unit, University Hospital of Nantes, 
France, Assisted Reproductive Technology Unit, Hospital of Saint-Nazaire, 
Cité Sanitaire, France.
Trial registration number: local IRB approved study.

P-269 Detection of follicle stimulating hormone receptor splice variants 
in women undergoing in vitro fertilization

E. Anagnostou1, D. Mavrogianni1, M. Porali1, R. Bletsa1, G. Partsinevelos1, 
K. Kallianidis1, P. Drakakis1, D. Loutradis1

1University of Athens, 1st Department of Obstetrics and Gynecology,  
Athens, Greece

Study question: Do FSH receptor splice variants affect ovarian stimulation 
parameters and IVF outcome?
Summary answer: The group of women expressing the FSHR isoforms tended 
to have a higher number of follicles and a higher number of oocytes, taking into 
consideration the small number of participants in this pilot study.
What is known already: Although inactivating FSHR mutations result in se-
vere reproductive phenotype, it seems reasonable that subtle genetic variations of 
the receptor, such as polymorphisms and alternative splicing, may contribute to 
functional perturbations, subfertility or infertility. Recently, investigators identi-
fied four abnormal FSHR splicing products in the FSHR mRNA. All of them 
affected the extracellular ligand-binding portion of the receptor without causing 
a frameshift.
Study design, size, duration: Pilot study, including a total of 15 women under-
going IVF. The study was completed within a 6-month period.

Participants/materials, setting, methods: Controlled ovarian stimulation 
was conducted through a short GnRH- agonist or- antagonist protocol. Cu-
mulus cells were collected on the day of oocyte retrieval, RNA was extracted, 
cDNA was synthesized and RT-PCR was applied using specific primers, span-
ning all exons of the FSHR gene. Results were visualized after agarose gel 
electrophoresis.
Main results and the role of chance: All women expressed the G6PDH gene, 
which was used as control gene. Women were assigned into 2 groups, accord-
ing to their expression of FSHR isoforms. Seven out of 15 women (46.7%) 
expressed one or more FSHR isoforms, whereas 8 out of 15 (53.3%) did not 
express any isoform. In the group of women expressing FSHR isoforms, 1 out 
7 presented three splice variants, 2 out 7 presented two splice variants, and 4 
out of 7 presented a single splice variant. The group of women expressing any 
of FSHR isoforms tended to have a higher number of follicles (p value = 0.07) 
and a higher number of oocytes (p value = 0.06).
Limitations, reason for caution: The limited number of participants in the 
study, may not allow drawing definite conclusions.
Wider implications of the findings: A larger scale study may elucidate wheth-
er the detection of FSH receptor isoforms is a useful tool in the prognosis of 
women undergoing IVF and will also determine whether certain isoforms have 
a better prognosis compared to others. In this context the study of FSHR splic-
ing variants may offer a new way to interpret the genetic profile of women 
undergoing IVF.
Study funding/competing interest(s): Funding by University(ies), School of 
Medicine University of Athens.
Trial registration number: Master entitled Reproductive Regenerative Medicine.

P-270 Low progesterone value on day of hCG yields increased 
implantation and live birth rate in high responders compared to poor 
responders in GnRH-antagonist IVF cycles

N.N. Chimote1, B.N. Mehta-Chimote2, N. Nath3, N.M. Chimote4

1Vaunshdhara Clinic & Assisted Conception Centre, Embryology,  
Nagpur, India
2Vaunshdhara Clinic & Assisted Conception Centre, Embryology/ 
Biochemistry, Nagpur, India
3Vaunshdhara Clinic & Assisted Conception Centre, Biochemistry,  
Nagpur, India
4Vaunshdhara Clinic & Assisted Conception Centre, Endocrinology/ 
Embryology, Nagpur, India

Study question: To examine the association between progesterone level on the 
day of hCG administration in poor, good and high responders with implantation 
and live birth rate in women undergoing rFSH/GnRH antagonist IVF treatment 
protocol.
Summary answer: Low progesterone (≤1.5 ng/ml) level on day of hCG admin-
istration yields increased implantation and live birth rate with single blastocyst 
transfer in high responder (number of retrieved oocytes >15) compared to poor 
responder (number of retrieved oocytes <4) women undergoing treatment with 
rFSH and GnRH antagonist during controlled ovarian stimulation.
What is known already: Elevated preovulatory progesterone is negatively as-
sociated with lower ongoing pregnancy rates in women treated with long GnRH 
agonist protocol, but no significant difference in live birth rate was observed in 
GnRH antagonist cycles. Previous studies indicated that the threshold of serum 
progesterone increases with the ovarian response. Recently it has been dem-
onstrated that the chance of ongoing pregnancy is not compromised in high 
responders wherein elevation in progesterone levels occurs more frequently.
Study design, size, duration: In this retrospective cohort study carried out dur-
ing January 2011 and December 2012, a single blastocyst transfer was done in 
386 women with mean age of 31.0 ± 4.0 years at our private IVF centre.
Participants/materials, setting, methods: Using standard controlled ovar-
ian stimulation protocol with recombinant FSH and GnRH antagonist, injec-
tion hCG 5000 IU was administered when at-least two lead follicles measured 
≥18 mm diameter. Serum estradiol, LH, progesterone levels were measured on 
the same day. A single blastocyst was selected for transfer following accepted 
gradation scoring method.
Main results and the role of chance: Each of the poor, good and high re-
sponder groups was divided into two sub-groups (≤1.5 ng/ml and >1.5 ng/ml) 
based on serum Progesterone on day of hCG. No significant difference was 
found in LBR in two sub-groups of poor responders (P: 0.2341) and good 
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responders (P: 0.1166). However, significantly higher LBR was observed in 
low progesterone subgroup as compared to elevated progesterone subgroup 
in high responders (P: 0.0348). Intercomparison of high and poor responder 
groups with progesterone values showed significantly higher LBR in high 
responders with low progesterone (P: 0.0239). No significant difference was 
found in elevated Progesterone subgroups between poor responders and good 
responders or high responders.
Limitations, reason for caution: Smaller sample size of this study is a major 
limitation. Selection of single blastocyst for transfer has to be meticulous in 
order to avoid bias of compromising on quality from a limited number available 
in poor responder group as against multiple good-quality blastocyst availability 
in good/high responder group.
Wider implications of the findings: This study challenges the most recent 
finding that elevated P levels in high responders do not compromise with preg-
nancy rate. This is also the first study involving intercomparison of progester-
one levels in poor, good high responder women undergoing single blastocyst 
transfer.
Study funding/competing interest(s): Funding by hospital/clinic(s), Vaunsdhara 
Clinic and Assisted Conception Centre, Nagpur, India.
Trial registration number: Not applicable.

P-271 Evaluation of biological efficiency by live birth per oocyte ratio of 
over 2500 oocytes collected in mild stimulation IVF cycles

V. Sarafis1, G. Nargund1, S.M. Stasinou1, S. Campbell1

1Create Health Clinic, Fertility, London, United Kingdom

Study question: To evaluate the biological efficiency of oocytes collected in 
mild stimulation IVF cycles. Live Birth per Oocyte ratio was used as an indi-
cator for biological efficiency of oocytes in different age and ovarian reserve 
groups.
Summary answer: Lower stimulation protocols appear to be beneficial for the 
women over the age of the 35 years in terms of preserving the health of the 
oocytes, increasing the Live Birth to Oocyte ratio.
What is known already: In a recent large single centre study in women un-
dergoing conventional IVF it was concluded that only 5% of oocytes were 
intrinsically capable of producing a baby in women <35 years and that this 
number falls with age to <1% in women >40 years. It is common practice to 
increase the dose of gonadotropins for stimulation as the patient’s age increases 
to overcome lower ovarian responsiveness in Controlled Ovarian Hyperstimu-
lation (COH) cycles.
Study design, size, duration: We carried out a retrospective analysis of Live 
Birth per Oocyte (LBO) ratio in a 3-year period 2010–2012 in consecutive 
patients undergoing mild stimulation IVF. All women had low gonadotropin 
stimulation in antagonist cycles. The total dose of gonadotropins, average 
number of oocytes collected, live birth rate per cycle and LBO ratios were 
calculated for 4 different age groups and 5 different antral follicle count (AFC) 
groups which were measured in pre-IVF scans.
Participants/materials, setting, methods: There were 2576 oocytes from 440 
embryo transfer cycles. The mean age of the patients was 35.9 ± 4.2 years.
Main results and the role of chance: The mean total dose of gonadotropins 
per cycle was 1473 ± 584 IU/L and the Live Birth to Oocyte ratio (as a percent-
age) was 8.1, 5.0, 5.0, and 1.9 for age groups <35, 35–37, 38–39, 40–42 years 
respectively. When births from frozen embryo transfer cycles were included the 
LBO ratio was 8.6, 5.5, 5.6, 2.1, 3.7 respectively. When patients were pooled as 
per the AFC, LBO ratios were 7.2, 8.9, 5.0, 3.9, 1.9, for AFC’s of 1–9, 10–14, 
15–20, 21–26, >27 respectively. The Live Birth per Cycle rate was 42.9, 34.7, 
35.0, 15.7 and 7.1 for age groups as above respectively.
Limitations, reason for caution: Retrospective data analysis.
Wider implications of the findings: Lower stimulation protocols appear to 
be beneficial for the women over the age of the 35 years in terms of preserving 
the health of the oocytes, increasing the Live Birth to Oocyte ratio. This may 
explain why the live birth rates per cycle were not negatively affected by mild 
stimulation regimes where fewer oocytes are retrieved. As the baseline AFC 
increases the LBO falls, for the same age group, which may be an indirect proof 
that high numbers of follicles growing in the same ovary negatively affects the 
quality of a fraction of the oocytes.
Study funding/competing interest(s): Funding by hospital/clinic(s), Create 
Health Clinic, London.
Trial registration number: N/A.

P-272 Outcomes of 11 years of assisted reproductive techniques  
in HIV infected women

A. Sassi1, F. Devreker2, O. Goldrat2, V. Zengbe2, J.C. Goffard3, C. Liesnard4, 
M.L. Delforge4, C. Mélot5, Y. Englert2

1University Hospital Erasme, Obstérics Gynecology and Fertility,  
Brussel, Belgium
2University Hospital Erasme, Fertility Clinic, Brussel, Belgium
3University Hospital Erasme, Immunodeficiency Treatment Unit,  
Brussel, Belgium
4University Hospital Erasme, Microbiological Laboratory, Brussel, Belgium
5University Hospital Erasme, Intensive Care Unit, Brussel, Belgium

Study question: To assess the impact of HIV infection on the outcomes of ART.
Summary answer: Our data suggests that HIV-infected women, who have a 
low viral load and good immunity status, have reasonable chances of becoming 
pregnant with ART. However, their clinical pregnancy rates and delivery rates 
were lower than the rate observed in uninfected patients.
What is known already: The fertility potential of HIV positive women is still 
controversial: several studies have suggested that HIV infection and antiretro-
viral treatment could be associated with impaired ovarian reserve as well as 
an earlier onset of menopause, whilst others have shown responses to ovarian 
stimulation comparable to uninfected patients.
Study design, size, duration: Cohort study of 95 couples in which the woman 
was HIV positive, who had IVF/ICSI treatment in our fertility clinic between 
2002 and 2013.
Participants/materials, setting, methods: 242 cycles of IVF/ICSI were 
performed. The outcomes were compared to those of 8002 cycles of IVF/
ICSI performed in 3725 uninfected couples.
Main results and the role of chance: The mean patient age was 35, 7 ± 4.5 years. 
Ninety percent of the patients had antiretroviral treatment before starting IVF. 
The viral load was undetectable in 77% of the cycles and the mean CD4+ count 
was 598.2 ± 204 cells/mm3. Two hundred twenty oocyte aspirations were per-
formed and 1202 oocytes were retrieved leading to 584 embryos. The clinical 
pregnancy rate and delivery rate per embryo transfer were respectively of 23.4% 
and 16.4% compared to 33.2% and 25.2% in the control population (significant-
ly higher than those observed in the HIV population, P = 0.03). No significant 
correlation was found between the number of fertilized oocyte, embryo quality, 
clinical pregnancy rate, delivery rate and parameters of the HIV infection such 
as the use of the antiretroviral treatment, the viral load and the CD4 count.
Limitations, reason for caution: The limit of our study is its retrospective design. 
Several confounding factors of infertility could therefore not be taken into account.
Wider implications of the findings: Further studies and specially basic medi-
cal research are needed to better understand the mechanisms by which HIV and 
antiretroviral treatments could affect the fertility of infected people.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Fertility clinic and laboratory for Research on Human Repro-
duction and IVF centre of the Université Libre de Bruxelles, and the Immunode-
ficiency Treatment Unit of the Erasmus University Hospital, Brussels, Belgium.
Trial registration number: It is a cohort study.

P-273 Cervical surgery and the fertility effect- cSAFE results

F. Martyn1, F. McAuliffe2, C. Beggan3, P. Downey3, G. Flannelly4, 
M. Wingfield5

1Merrion Fertility Clinic/National Maternity Hospital, Obstetrics  
and Gynaecology, Dublin, Ireland
2University College Dublin National Maternity Hospital Dublin Ireland.,  
UCD Obstetrics & Gynaecology School of Medicine and Medical Science, 
Dublin, Ireland
3National Maternity Hospital, Pathology, Dublin, Ireland
4National Maternity Hospital/St Vincent’s University Hospital, Colposcopy/
Obstetrics and Gynaecology, Dublin, Ireland
5Merrion Fertility Clinic/National Maternity Hospital, UCD Obstetrics & 
Gynaecology School of Medicine and Medical Science, Dublin, Ireland

Study question: Treatment of precancerous lesions of the cervix reduces the 
risk of cervical cancer but there is concern regarding the potential impact of 
excisional treatments on future fertility. This study examines whether excisional 
cervical surgery has an impact on subsequent fertility and whether the size of 
the specimen removed influences outcome.
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Summary answer: Fertility was similar in women who had one LLETZ proce-
dure compared to controls. There was no increased time to conception. The size 
of specimen removed did not affect outcome. Women who had a cone biopsy or 
more than one LLETZ had fewer pregnancies but no increase in time to conceive.
What is known already: The obstetric impact of LLETZ surgery has been a 
source of concern with particular reference to preterm birth, with numerous stud-
ies and meta-analyses performed. Despite concerns that LLETZ treatment can 
produce anatomical changes which could disrupt fertility, few studies have fo-
cused on subsequent fertility. Most of the studies to date were not case controlled 
and were limited by size and time to follow up.
Study design, size, duration: Retrospective cohort study with institutional eth-
ical approval of women 24 to 40 years, who attended the colposcopy services 
in the National Maternity Hospital between 2001 and 2007. Cases included 
women, who had cervical surgery, (LLETZ or cone biopsy); controls were 
women who had attended colposcopy but did not have surgery.
Participants/materials, setting, methods: A postal questionnaire was sent to 
3590 women of reproductive age; 1795 of whom had at least one excisional 
treatment (cases) and 1795 had no treatment (controls). The records were 
reviewed to confirm the clinical details and volume of tissue excised.
Main results and the role of chance: 1355 women replied. 759 had a history of 
a one previous LLETZ, 37 had a cone biopsy, 22 had more than one LLETZ and 
537 women had no excisional treatment. There was no difference in the propor-
tion of women who had been pregnant since their visit – 434/759 women in the 
surgery group and 296/534 in the control group (p = 0.53). The reported time 
taken to conceive (TTC) was not significantly longer in the LLETZ group – 
7.76 months versus 8.43 for control group (p = 0.37) and there was no significant 
correlation found between TTC and volume (p = 0.69) or depth (p = 0.52) of 
cervix removed. No difference was noted between the groups with regards to 
those who could have conceived but did not – 57 in LLETZ group versus 34 in 
control group (p = 0.56). Those women (N = 59) who had either a cone biopsy 
or more than one excisional treatment had significantly fewer pregnancies than 
non-treatment controls – 24/59 versus 296/534 (p = 0.03) However, no difference 
was reported in their TTC (p = 0.54) or difficulties conceiving (p = 0.07).
Limitations, reason for caution: One LLETZ surgery did not appear to have 
an impact on a woman’s ability to conceive in this study. However caution must 
be advised as the pre-treatment length of a woman’s cervix can vary and larger 
LLETZ treatments may have a greater impact in select cases.
Wider implications of the findings: In this largest study to date, women, 
who had one LLETZ, did not take longer to conceive, had similar numbers of 
pregnancies and reported no increase in subfertility compared to controls. For 
the first time the depth and volume of tissue removed was studied and did not 
impact subsequent fertility. These results are reassuring for women having one 
LLETZ. More study is required in those having repeat treatment or cone biopsy 
and on pre-operative factors such as cervical depth and volume.
Study funding/competing interest(s): Funding by hospital/clinic(s), Merrion 
Fertility Clinic funded this study.
Trial registration number: NCT01944241.

P-274 Intrauterine administration of autologous mononuclear cells 
(AMC) before embryo transfer (ET) in blastocyst stage: Is it useful 
approach in cases with recurrent implantation failure (RIF)

M. Gultomruk1, N. Findikli2, T. Aksoy2, M. Serdarogullari3, E. Yagmur4, 
A. Aktan4, U. Ulug5, M. Bahceci4

1Bahceci Fulya ART Centre, R&D, Istanbul, Turkey
2Bahceci Fulya ART Centre, Embryology, Istanbul, Turkey
3Bahceci Umut ART Centre, Embryology, Istanbul, Turkey
4Bahceci Fulya ART Centre, Obs/Gyn and Infertility, Istanbul, Turkey
5Bahceci Umut ART Centre, Obs/Gyn and Infertility, Istanbul, Turkey

Study question: Intrauterine administration of hCG-primed autologous mono-
nuclear cells or hCG before embryo transfers has recently been proposed as an 
alternative approach in order to improve pregnancy rates in fresh or frozen ET 
cycles. This study questions whether this approach can be comparable or supe-
rior over blastocyst stage embryo transfers.
Summary answer: Although positive results can be obtained in isolated 
cases, overall, intrauterine administration of AMC in blastocyst transfers do 
not bring any significant benefit in terms of clinical outcome in RIF cases over 
blastocyst stage ET.
What is known already: Blastocyst-stage ET and intrauterine administration 
of autologous mononuclear cells has recently been proposed as successful 

alternative treatment approaches in both fresh and frozen ET cycles for RIF 
patients. While blastocyst-stage ET aims to select the best embryo for implan-
tation and synchronize the endometrium, the latter approach is developed in 
order to improve the endometrial receptivity.
Study design, size, duration: This retrospective comparative study has been 
performed in Bahceci Fulya and Umut Assisted Reproductive Technologies 
Centres between November 2012–December 2013. It includes 639 cycles, in 
which couples has at least 2 unsuccessful trials with good embryo qualities in 
their previous trials, with no known endometrial pathologies.
Participants/materials, setting, methods: During study period, the technique 
has been offered to candidate couples and in 185 cycles (88 fresh and 97 frozen) 
intrauterine administration of AMC performed in combination with their em-
bryo transfers. Four hundred fifty four cycles (181 fresh and 273 frozen) with 
the same inclusion criteria but have not undergone the procedure were used as 
controls. The procedure involved the isolation and culture of autologous mono-
nuclear cells 5 days prior to embryo transfer and intrauterine administration of 
these cultured cells 3 days before ET.
Main results and the role of chance: Female age, previous trials, ovarian 
stimulation characteristics, cycle cancellation rates as well as general labora-
tory parameters (mean oocytes collected, fertilized, cell number during early 
cleavage stages etc.) were similar in both groups. In both study and control 
groups as well as intragroup comparisons for fresh and frozen ETs, similar 
biochemical (BPR) and clinical pregnancy (CPR) as well as implantation rates 
(IR) were obtained. 

Control group Study group

Fresh ET Frozen ET Fresh ET Frozen ET

Cycles (n) 181 273 88 97
BPR 45.3% 52.7% 46.5% 51.5%
CPR 39.7% 43.9% 40.9% 44.3%
IR 27.8% 33.4% 25.0% 28.8%

Limitations, reason for caution: The number of cases in the study should be 
increased in order to draw a firm conclusion. Also, this approach should also be 
examined in cleavage stage embryo transfers or the cases with higher previous 
failed trials.
Wider implications of the findings: Our results show that intrauterine admin-
istration of AMC do not bring any additional benefit over blastocyst selection 
and transfer in cases with at least 2 previous failed trials.
Study funding/competing interest(s): Funding by hospital/clinic(s), This 
study received no funding and the authors do not have any competing interests.
Trial registration number: None.

P-275 Early embryo development in terms of body composition  
by multifrequency bioelectrical impedance analysis

M. Kobayashi1, A. Yoshida1, S. Koyama1, M. Yoshie1, J. Jwa1, M. Tanaka1

1Kiba Park Clinic, Tokyo, Japan

Study question: Is there any difference of early embryo development after 
cIVF or ICSI in terms of the body composition including the body protein 
ratio (BPR), body fat ratio (BFR), body water ratio (BWR) and body mineral 
ratio (BMR)?
Summary answer: In BPR, BWR and BMR, the 2PN rate in the lower group 
was significantly lower than that in the higher group. In BFR, the 2PN rate in 
the higher group was significantly lower than that in the lower group.
What is known already: Getting nutrition is essential for surviving. Moreover, 
the right kind of food is important not only for body but also for good-quality 
oocytes. Excessive weight in women undergoing ART has been associated with 
lower pregnancy rate, lower live-birth rate and fewer normal fertilized eggs. The 
patient’s dietary consumption of proteins and carbohydrate influences the out-
come of IVF. However, the effect in terms of body composition at early embryo 
development stage is still unclear.
Study design, size, duration: This is a retrospective study of early embryo devel-
opment in 3,716 oocytes after cIVF or ICSI in 279 cycles from December 2012 
to January 2014. BPR, BFR, BWR and BMR were measured by multifrequency 
bioelectrical impedance analysis (In Body 720) at the day of the oocyte retrieval.
Participants/materials, setting, methods: The 2PN rate (number of 2PN 
oocytes/number of oocytes retrieved) and the good-quality embryo rate on 
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the day 3 (number of good-quality embryos on the day 3/number of oocytes 
retrieved) were analyzed in terms of BPR, BFR, BWR and BMR.
Main results and the role of chance: In BPR, BWR and BMR, the 2PN rates 
in the lower group were significantly lower than those in the higher group. In 
BFR, the 2PN rate in the higher group was significantly lower than that in the 
lower group. Secondly, the good quality embryo rate on the day 3 in the lower 
group was significantly lower than that in the higher group in BWR. The good 
quality embryo rate on the day 3 in the lower group was significantly lower than 
that in the intermediate group in BMR.

Table 1: 2PN rate in terms of body composition parameters.

Lower group (A)
Intermediate  

group (B)
Higher group (C)

BPR 56.7% (123/217) 64.8% (2241/3459) 85.0% (34/40) A vs. B:P < 0.05, A vs. 
C:P < 0.01, B vs. C:P < 0.01

BFR 64.6% (464/718) 65.0% (1863/2866) 53.8% (71/132) A vs. C:P < 0.05, B vs. C:P < 0.01
BWR 56.9% (128/225) 64.9% (2103/3241) 66.8% (167/250) A vs. B:P < 0.05, A vs. C:P < 0.05
BMR 48.8% (41/84) 64.7% (2323/3592) 85.0% (34/40) A vs. B:P < 0.01, A vs. 

C:P < 0.01, B vs. C:P < 0.01

Table 2: Good-quality embryo rate on the day 3 in trms of body composition 
parameters.

Lower group (A) Intermediate group (B) Higher group (C)

BPR 17.5% (38/217) 22.6% (783/3459) 17.5% (7/40) N.S.
BFR 22.0% (158/718) 22.6% (648/2866) 16.7% (22/132) N.S.
BWR 18.2% (41/225) 22.2% (719/3241) 27.2% (68/250) A vs. C:P < 0.05
BMR 11.9% (10/84) 22.6% (811/3592) 17.5% (7/40) A vs. B:P < 0.05

Limitations, reason for caution: After nutritional guidance, change of body 
composition and early embryo development didn’t be carried out.
Wider implications of the findings: In terms of body composition, the 2PN 
rate of patients with low body protein ratio, low body water ratio or low body 
mineral ratio was significantly low. The 2PN rate of patients with high body fat 
ratio was significantly low.
Study funding/competing interest(s): Funding by hospital/clinic(s). There are 
no conflicts of interest in this study.
Trial registration number: N/A.

P-276 Effects of the antifreeze proteins on the vitrification of mouse 
oocytes: comparison of three different antifreeze proteins

H.H. Lee1, J.R. Lee1, H.W. Youm1, C.S. Suh1, W.D. Lee2, S.H. Kim3

1Seoul National University Bundang Hospital, Obstetrics and Gynecology, 
Gyeonggido, South Korea
2Maria Infertility Hospital, Obstetrics and Gynecology, Seoul, South Korea
3Seoul National University College of Medicine, Obstetrics and Gynecology, 
Seoul, South Korea

Study question: Can antifreeze proteins (AFPs) from three different sources 
improve efficacy of vitrification?
Summary answer: AFPs treatment during mouse oocyte vitrification showed 
significant improvement in oocyte development, meiotic spindle organization 
and intracellular ROS levels. Among the three APF-treated groups (FfIBP, 
pLeIBP and TYPE III AFP groups), FfIBP and LeIBP groups showed sig-
nificantly higher normal meiotic spindle rates and mitochondrial activity than 
Type III AFP group.
What is known already: Rubinsky discovered that upon vitrification of imma-
ture oocytes and two-cell stage embryos of mice AFGPs at 40 mg/ml produced 
dramatic improvements in the morphological integrity of the samples and sug-
gested that AFPs have the ability to inhibit ice formation and to stabilize the 
plasma membrane.
Study design, size, duration: The MII oocytes were obtained from 4-week-
old BD-F1 mice. AFPs from bacteria (FfIBP), yeast (LeIBP) and fish (Type III 
AFP) added to vitrification and warming solutions individually. Meiotic spindle 
and DNA double strand breaks, intracellular ROS and mitochondrial activity 
were analyzed.
Participants/materials, setting, methods: Vitrification of oocyte was per-
formed with the CryoTop (equilibration 1: 7.5% EG and 7.5% PROH for 5 min, 
equilibration 2: 15% EG, 15% PROH and 0.5 M sucrose for 1 min). Warming 

was performed in three steps with decreasing concentration of sucrose (1, 0.5 
and 0.25 M sucrose).
Main results and the role of chance: AFPs treatment can improve oocyte qual-
ity and embryo development. Especially, FfIBP and LeIBP treatment may be 
effective in lowering DSBs and maintaining normal meiotic spindle and mito-
chondrial activity in vitrified-warmed murine oocytes.

The FfIBP and LeIBP groups showed significantly higher survival rates. 
The FfIBP group showed the highest cleavage rates. Blastocyst rates were 
significantly higher in FfIBP group. In blastocyst, apoptosis rates were sig-
nificantly decreased in the AFPs groups. A significantly higher cell count in 
blastocyst was noticed in the AFPs groups. The rates of normal meiotic spin-
dle organization and chromosome alignment were significantly higher in the 
FfIBP and LeIBP groups. Intracellular ROS levels significantly decreased in 
the AFP treated group. When compared the mitochondrial activity, the LeIBP 
group showed significantly higher activities. DNA double strand breaks rates 
were significantly lower in FfIBP and LeIBP groups than those in the control 
or Type III AFP group.
Limitations, reason for caution: The origins of FfIBP and LeIBP were from 
bacteria and yeast. Therefore, these AFPs to human oocyte and embryo should 
be tested before clinical applications.
Wider implications of the findings: AFP can apply to human oocyte and ovar-
ian tissue cryopreservation to improve efficacy of vitrification.
Study funding/competing interest(s): Funding by national/international 
organization(s), This study was supported by a grant of the Korea Healthcare 
technology R&D Project, Ministry of Health & Welfare, Republic of Korea.
Trial registration number: 2.

P-277 The presence of FSH receptor polymorphism −29 G > A is 
associated with poor ovarian response in IVF/ICSI cycles

A. Allegra1, A. Volpes1, A. Marino1, S. Raimondo2, P. Scaglione1, F. Coffaro1, 
F. Sammartano1, S. Gullo3, R. Alessandro2

1ANDROS Day Surgery Clinic, Reproductive Medicine Unit, Palermo, Italy
2University of Palermo, Dipartimento di Biopatologia e Biotecnologie  
Mediche e Forensi, Palermo, Italy
3ANDROS Day Surgery Clinic, Medical Statistics Unit, Palermo, Italy

Study question: The tailoring of reproductive treatments is crucial in promot-
ing a high chance of success and a reduction in hypo- or hyper-response. Could 
the presence of polymorphic variants of the −29 G > A, Thr307Ala, Asn680Ser 
FSH receptor gene (FSHR) be used for an improved tailoring of stimulation 
protocols in ART?
Summary answer: The presence of GA or AA variants in −29 G > A is as-
sociated with a poor ovarian response and this knowledge could be used for an 
improved personalization of treatments.
What is known already: In addition to age, the most frequently used bio-
markers for choosing the stimulation protocol are basal FSH, anti-Mülle-
rian hormone (AMH) and antral follicle count (AFC). Nevertheless, these 
biomarkers do not permit an optimal personalization of therapies for each 
patient. The analysis of the polymorphisms relating to FSHR −29 G > A, 
Thr307Ala and Asn680Ser (the latter two in linkage disequilibrium) have 
been extensively studied as predictive factors for ovarian response but with 
contradictory results.
Study design, size, duration: An observational, prospective study, in which the 
analysis of FSHR polymorphisms was performed in 140 IVF/ICSI patients dur-
ing 2013 for severe male or tubal factors at the ANDROS Day Surgery Clinic, 
Palermo, Italy. Patients with AMH >4 and <1 ng/ml, basal FSH ≥12 mUI/mL, 
female age ≥42 years were excluded from the study.
Participants/materials, setting, methods: 140 patients underwent a long-pro-
tocol and the primary outcome (the number of oocytes retrieved) was classified 
as a poor (<5 oocytes) or good response (≥5 oocytes).

The starting doses (low 75–150 IU, medium >150 <225 IU and high ≥225 IU) 
were determined by: age, AMH, basal FSH, AFC.
Main results and the role of chance: The frequencies were 0.21 Asn/Asn, 
0.55 Ser/Asn, 0.24 Ser/Ser, for Asn680Ser; 0.04 AA, 0.34 GA, 0.62 GG,  
for −29 G > A.

Multivariate analysis revealed no differences on basal FSH, AFC, AMH, 
starting dose, total rFSH units, follicles ≥16 mm for Asn680Ser. However, 
the AA variant had a lower AFC than the wild type (7.6 ± 3.8 vs. 11.4 ± 6.8 
respectively) for −29 G > A.
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The majority of patients with a poor response (57%) presented GA or AA 
variants whereas most patients with a good response (67%) presented a wild 
type (χ2 = 5.53, df = 1, p = 0.02).

Considering only those who had started with low and medium doses, patients 
with a poor response presented GA or AA variants in a higher percentage than 
patients with a good response (65 vs. 35%, χ2 = 3.89, df = 1, p < 0.05).
Limitations, reason for caution: These results should be validated in further, 
larger studies.
Wider implications of the findings: The results of this study show that the 
presence of FSHR −29 G > A polymorphism is associated with a poor outcome 
during IVF/ICSI. This knowledge could be introduced into routine clinical 
practice for providing specific counselling, for choosing the best stimulation 
protocol and for optimizing the starting dose of gonadotropins.
Study funding/competing interest(s): Funding by hospital/clinic(s), ANDROS 
Day Surgery Clinic, Palermo, Italy.
Trial registration number: None.

P-278 Correlation between antral follicle counts and the number  
of oocytes retrieved

G. Griesinger1, B.J. Stegmann2, K. Gordon2, P. Verweij3

1University Hospital of Schleswig-Holstein, Department of Reproductive 
Medicine and Gynecological Endocrinology, Lübeck, Germany
2Merck & Co. Inc., Global Medical Affairs Women’s Health and Endocrine,  
NJ, U.S.A.
3MSD OSS B.V., Biostatistics and Research Decision Sciences (BARDS),  
Oss, The Netherlands

Study question: How well do stimulation day 1 (congruent to spontaneous cycle 
day 2 or 3) antral follicle counts (AFC) predict the number of oocytes retrieved 
(NOR) following ovarian stimulation in a gonadotropin-releasing hormone 
(GnRH) antagonist protocol?
Summary answer: AFC was confirmed to be a statistically significant predictor 
of the number of oocytes retrieved during ovarian stimulation in a GnRH antago-
nist protocol, but on average explains only 20% of the variation in the number 
of oocytes.
What is known already: AFCs are commonly used to predict the ovarian re-
sponse during in vitro fertilization (IVF) cycles. They are used to help determine 
patients at risk for ovarian hyperstimulation, as well as for prediction of those at 
risk of a poor ovarian response.
Study design, size, duration: This is a pooled analysis by study comparing AFC 
on stimulation day 1 vs. NOR for subjects of 3 randomized controlled trials: 
Pursue (N = 1388), Engage (N = 1476), and Ensure (N = 395). All women un-
derwent controlled ovarian stimulation in a GnRH antagonist protocol followed 
by hCG trigger prior to IVF/intracytoplasmic sperm injection.
Participants/materials, setting, methods: Women in Pursue (35–42 years, 
≥50 kg) received 150 μg corifollitropin alfa (CFA) or 300 IU daily recombinant 
FSH (rFSH), in Engage (18–36 years, >60 kg) received 150 μg CFA vs. 200 IU 
rFSH, and in Ensure (18–36 years, ≤60 kg) received 100 μg CFA or 150 IU rFSH.
Main results and the role of chance: Per study, Pearson correlation coeffi-
cients (ρ) were calculated and linear regression performed for NOR with co-
variates AFC, treatment, and their interaction. Mean AFC was 10.7, 12.4, and 
11.2 in Pursue, Engage, and Ensure, respectively. Correlation between AFC 
and NOR was stronger in Pursue (ρ = 0.53; P < 0.0001) than in Engage and 
Ensure (ρ = 0.34 and ρ = 0.27, respectively; P < 0.0001). In Pursue and Ensure, 
correlation tended to be stronger in the CFA than the rFSH group (ρ = 0.57 
vs. ρ = 0.48 and ρ = 0.33 vs. ρ = 0.17, respectively). In Engage, correlations 
were similar in the 2 groups (ρ = 0.34 and ρ = 0.36, respectively). Multiple 
correlation coefficients ranged from 11% in Ensure to 28% in Pursue. AFC 
explained approximately 20% of the variation in NOR. Individual prediction 
errors ranged between −4.3 and +3.2 oocytes (25th, 75th percentiles).
Limitations, reason for caution: This was a retrospective analysis. Equipment 
used to measure AFC was not standardized across centers.
Wider implications of the findings: Use of AFC to predict the number of oo-
cytes retrieved for individual patients should be done with caution as prediction 
errors are typically between −4 and +3 oocytes.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Financial support for this study was provided by Merck & Co., 
Inc., Whitehouse Station, NJ, USA.
Trial registration number: NCT01144416, NCT00696800, NCT00702845.

P-279 Ovarian reserve and thyroid autoimmunity. A cross-sectional 
analysis using age-specific AMH levels

E.G. Sakkas1, A. Vaiarelli1, M. Camus1, H. Tournaye1, K. Poppe2, N.P. Polyzos1

1Universitair Ziekenhuis, Center for Reproductive Medicine, Brussel, Belgium
2Universitair Ziekenhuis, Department of Endocrinology, Brussel, Belgium

Study question: Is there a significant association between low ovarian reserve 
and hypothyroidism and/or thyroid autoimmunity.
Summary answer: Low ovarian reserve is not related with hypothyroidism or 
thyroid autoimmunity.
What is known already: One retrospective study supported a potential as-
sociation between diminished ovarian reserve (DOR) and increased TSH lev-
els. Nonetheless, according to this study, DOR was defined as high basal FSH 
(14 UI/L), low antral follicular count (AFC <5) and prior poor ovarian response 
to stimulation, without taking into account one of the most accurate markers of 
ovarian reserve, anti-Mullerian hormone (AMH).
Study design, size, duration: A cross-sectional study including 4690 women 
between 2009 and 2012.
Participants/materials, setting, methods: Overall 4690 women were includ-
ed. Patients were eligible for inclusion if they:

 1. Had their AMH, FT4, TSH and TPO-Ab levels tested on the same day 
and

 2. Did not have any risk factor that could potentially compromise their 
ovarian reserve (e.g., ovariectomy, ovarian surgery for endometriosis or 
gonadotoxic chemotherapy).

AMH levels were plotted in relation to age for the whole patients’ cohort 
and age-specific AMH values (per year) were considered in order to categorize 
women according to the level of ovarian reserve.

In this regard, patients were categorized as women with: 1. Low ovarian re-
serve (women with age-specific AMH below the 10th percentile of the values), 
2. Normal ovarian reserve (women with age-specific AMH between the 10th 
and 90th percentile of the values), and 3. High ovarian reserve (women with 
age-specific AMH above the 90th percentile of the values).

Kruskal-Wallis test was performed to compare TSH and FT4 between dif-
ferent ovarian reserve categories.

Chi-square test was performed in order to examine differences in the num-
ber of patients with positive TPO-Ab (>34 0kU/l) and the number of patients 
with hypothyroidism (clinical or subclinical).

All analyses were performed in SPSS 22 statistical software.
Main results and the role of chance: Overall, 462 patients were women with 
low ovarian reserve, 3756 demonstrated normal reserve and 472 demonstrated 
high reserve. Age and BMI did not significantly differ between patients’ groups.

Mean (SD) serum FT4 levels were comparable between groups: low ovar-
ian reserve, 11.98 (1.91), normal reserve 12.03 (1.93) and high reserve, 12.05 
(1.62), p = 0.524, whereas, in accordance, TSH levels did not demonstrate any 
difference in women with low [median (IQR), 1.56 (1.14–2.18)], normal [1.54 
(1.12–2.17)] and high ovarian reserve [1.51 (1.05–2.31)], p = 0.841.

Four hundred and eighty-three (483) patients (10.4%) had positive TPO-Ab. 
The percentage of patients with positive TPO-Ab did not significantly differ 
between low (11.7%), normal (10.2%) and high (10.0%) in ovarian reserve pa-
tients, p = 0.594). Finally, no differences were observed between groups in the 
incidence of clinical or subclinical hypothyroidism as defined by serum FT4 
and TSH levels (3.2% in low, 3.6% in normal and 2.5% in high ovarian reserve 
patients p = 0.447).
Limitations, reason for caution: Due to the retrospective design of this study 
we cannot exclude the presence of biases related to retrospective data collec-
tion. Thus, results should be interpreted with caution. However, cross-sectional 
analysis is considered by most the optimal study design to assess prevalence of 
conditions (such as hypothyroidism).
Wider implications of the findings: This cross-sectional analysis failed to 
demonstrate an association between thyroid autoimmune disease and ovarian 
reserve. The major strength of this study is that it includes a very large group of 
patients in whom serum AMH, FT4, TSH and TPO-Ab were measured on the 
same day for the whole patients’ cohort. In addition we clearly defined ovarian 
reserve based on age-specific AMH values from the same cohort of patients and 
not based on other variables (such as FSH levels alone, antral follicle count or 
response to previous treatment) by using specific threshold which may indeed 
vary between different age groups.
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Although, thyroid autoimmunity does not appear to be related to low ovar-
ian reserve, future cohorts may need to focus in women with specific infertility 
cause in order to find potential associations with thyroid function.
Study funding/competing interest(s): Funding by University(ies), UZ  
Brussel.
Trial registration number: N/A.

POSTER VIEWING

MALE AND FEMALE CONTRACEPTION

P-280 Two randomised clinical studies investigating the endocrine 
and clinical effects of normalising testosterone levels during oral 
contraception

Y. Zimmerman1, B.C.J.M. Fauser2, H.J.T. Coelingh Bennink3

1Pantarhei Bioscience, Program Management, Zeist, The Netherlands
2University Medical Centre Utrecht, Department of Reproductive Medicine 
and Gynaecology, Utrecht, The Netherlands
3Pantarhei Bioscience, Management, Zeist, The Netherlands

Study question: To investigate the endocrine and clinical effects when tes-
tosterone and other androgen concentrations are normalized during combined 
oral contraceptive (COC) use by co-administration of dehydroepiandros-
terone.
Summary answer: COCs containing ethinylestradiol (EE)/drospirenone 
(DRSP) or EE/levonorgestrel (LNG) strongly suppress endogenous ovarian 
and adrenal androgen concentrations and interfere with sexual function. Co-
administration of dehydroepiandrosterone (DHEA) is able to restore total 
and free testosterone (T). Favourable clinical effects are observed on sev-
eral aspects of sexual function and mood, especially menstrual cycle related 
symptoms.
What is known already: COCs reduce androgen levels, especially free T, 
with up to 61% by inhibiting ovarian and adrenal androgen synthesis and by 
increasing levels of sex hormone-binding globulin (SHBG). COCs are also 
known to interfere with sexual function and cause mood disturbances. The 
question is whether the loss of androgens is related to these side effects of 
COCs.
Study design, size, duration: Two randomised, double-blind studies: 1. Study 
1 (n = 100): 3 cycles COC (EE/DRSP) followed by 6 cycles COC combined 
with either 50 mg/day DHEA or placebo, 2. Study 2 (n = 84): 5 cycles COC 
(EE/LNG or EE/DRSP) and 50 mg/day DHEA followed by 5 cycles COC and 
placebo or the reverse.
Participants/materials, setting, methods: The single-centre studies (AMC, 
Amsterdam and CHR Citadelle, Liiège) were performed in healthy women, 
aged 18–35 years and BMI below 35 without sexual or mood complaints. An-
drogens, other endocrine parameters, sexual function, mood, quality of life, skin 
and safety were assessed without a COC and thereafter several times during 
treatment.
Main results and the role of chance: In total 99 respectively 81 women were 
randomised and treated. Nine women discontinued early (Study 1: two, Study 2: 
seven). Results show that:

 (1) All COC users experience a loss of androgens, especially free T 
(−68 and −81% vs. baseline for EE/LNG and EE/DRSP respectively; 
P < 0.0001).

 (2) COC use has unfavourable effects on sexual function (MFSQ Global 
score: −4.1 [P < 0.002]; decrease arousability/desire [P < 0.05]).

 (3) By adding DHEA to an LNG/EE COC the loss of androgens, especially 
free T, can be restored (P < 0.0001) without inducing side effects.

 (4) Favourable clinical effects were observed on several aspects of sexual 
function and menstrual cycle related symptoms. The sexual func-
tion diary showed a significant improvement of the responsiveness of 
women to sexual initiatives of the partner with DHEA (P < 0.05).

Limitations, reason for caution: The clinical results require confirmation of 
efficacy and safety in larger studies. Since DHEA negates the beneficial effect 

of COCs on androgenic skin symptoms, such women should not be treated with 
a DHEA containing pill.
Wider implications of the findings: Since all COC users lose T, DHEA treat-
ment is safe and because it is unpredictable who will experience side effects 
due to the loss of androgens, addition of DHEA to COCs seems a reasonable 
alternative and an improvement of COCs. Side effects may be decreased and 
compliance may be improved.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Pantarheii Bioscience.
Trial registration number: ISRCTN06414473 (Study 1) and ISRCTN03247616 
(Study 2).

POSTER VIEWING

MALE AND FEMALE FERTILITY PRESERVATION

P-281 Measuring effects of cancer therapy upon female fertility

K. Palinska-Rudzka1, G. Hartshorne2, G. Lockwood1, T. Ghobara3, A. Eapen1, 
N. Parson2

1Midland Fertility Services, IVF, Aldridge, United Kingdom
2University of Warwick, Reproductive Medicine, Coventry, United Kingdom
3University Hospitals Coventry and Warwickshire NHS Trust, United Kingdom

Study question: Is AMH a reliable marker of ovarian reserve in reproductive 
age women with cancer?
Summary answer: Cancer patient prior to chemotherapy had already lowered 
AMH as compared to healthy population. At 12-month follow-up, 80% of pa-
tients had undetectable AMH. Fertility preservation was offered to less than 
10% of cancer patients.
What is known already: AMH is a promising marker of ovarian reserve in 
women with malignancy. Women who receive certain chemotherapy regi-
mens suffer reduced ovarian reserve as a side effect. At present only limited 
data are available to guide clinicians about individuals’ likelihood of che-
motherapy-induced menopause and therefore who may benefit from fertility 
preservation.
Study design, size, duration: Prospective longitudinal multicentre study in ac-
ademic hospital: 198 female participants, aged 18–43 years, recruited between 
May 2010 and May 2012 from 13 centres in UK. We present results of serum 
AMH at point 0, 6, 9 and 12-month follow-up, in light of women’s self-reported 
reproductive history and lifestyle.
Participants/materials, setting, methods: Prospective longitudinal multi-
centre study in academic hospital: 198 female participants, aged 18–43 years, 
recruited between May 2010 and May 2012 from 13 centres in UK. We pres-
ent results of serum AMH at point 0, 6, 9 and 12-month follow-up, in light of 
women’s self-reported reproductive history and lifestyle.
Main results and the role of chance: Based on logistic regression model can-
cer patients prior chemotherapy had significantly lower serum AMH levels than 
volunteers (p < 0.01). In our prediction model, a cancer patient had serum AMH 
levels approximately of 6 year older volunteer. Serum AMH levels decrease 
with age and differ between breast, lymphoma and control group. AMH recov-
ered to pre-chemotherapy levels in 55.5% of women with Hodgkin’s lymphoma 
(mean age = 25.7). In breast cancer group (mean age 37.7) 13.2% patient had 
detectable AMH at 12-month follow-up. Over 35% of women newly diag-
nosed with cancer still expressed desire to have children. 44.4% in subgroup 
of women ≤39 years. Only 9.2% had consultation with fertility specialist and 
discussion about fertility preservation options.
Limitations, reason for caution: The group of Hodgkin’s lymphoma and non-
Hodgkin’s lymphoma patients was small. Women on hormonal contraception 
were not excluded.
Wider implications of the findings: Reproductive age women with malig-
nancy appear to have lower ovarian reserve than age-matched normal vol-
unteers even before any gonadotoxic treatment is commenced. At 12 month 
follow-up majority of breast patients had undetectable AMH, while in young-
er group of patients with Hodgkin’s lymphoma in 50% cases AMH recovered 
to pre-chemotherapy levels. In view of those findings, AMH measurement 
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would be recommended prior to fertility preservation. Post chemotherapy 
measurements of AMH at 12 month follow-up in breast cancer patients do 
not seems to have a clinical value.
Study funding/competing interest(s): Funding by University(ies), Funding by 
commercial/corporate company(ies), Midland Fertility Services, University of 
Warwick.
Trial registration number: International Standard Randomised Controlled 
Trial Number Register: ISRCTN28988709; http://www.controlled-trials.com/
ISRCTN28988709; UK Cancer Research Network (UKCRN:8445).

P-282 Natural and assisted fertility outcome in male cancer patient 
seeking fertility preservation

J. Kopeika1, Y. Khalaf1, N. Reddy1

1Guy’s and St Thomas Hospital, Assisted Conception Unit, London,  
United Kingdom

Study question: What is the fertility outcome in male cancer patients following 
gonad toxic treatment.
Summary answer: Pregnancy was achieved in 55% (73) of men who tried to 
conceive (133) following gonadotoxic treatment. Natural conception occurred 
in 47 cases (35%). 60 men attempted assisted conception with 26 achieving 
successful outcome.
What is known already: Very limited information is available on long term 
fertility outcome in men seeking fertility preservation prior to cancer treat-
ment. Scanty reports suggest that the natural conception varies between 0.63 
and 17% with very low uptake of cryopreserved sperm for subsequent assisted 
conception.
Study design, size, duration: This is a cohort study of 560 patients who un-
dertook fertility preservation in a tertiary Assisted Conception Unit over the 
period of 25 years.
Participants/materials, setting, methods: The information on long term fer-
tility outcome was collected by postal questionnaire and/or review of patients 
records (when assisted conception was undertaken). The intention to conceive 
or not was identified in 46% of study population.
Main results and the role of chance: The fertility preservation was provid-
ed to 560 men over period of 25 years. 256 patients (45%) in this cohort had 
testicular cancer. Lymphoma was the second most common cancer in this 
group (17%). The average age was 33.8 ± 9.9. The mortality rate is 9%. The 
overall fertility intention was known in 46% of the studied cohort. At least 
48% of patients still did not try to conceive mostly due to personal reason. 
Among 133 patients who tried to conceive, 47 (35%) reported natural con-
ception. 60 patients underwent fertility treatment resulting in a successful 
pregnancy in 43%. In this study we found a higher number of spontaneous 
pregnancies than previously reported in this group of men, particularly in 
testicular cancer.
Limitations, reason for caution: Even though this is one of the biggest studies 
it is retrospective with information obtained from the questionnaire.
Wider implications of the findings: The information obtained in this study 
may be useful in counselling men seeking fertility treatment. As currently there 
is very limited data on fertility outcome in this group of patients.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Guys 
and St Thomas Hospital.
Trial registration number: Not applicable.

P-283 Efficacy of random – start controlled ovarian stimulation for 
emergency fertility preservation in cancer patients

M. Das1, A. Carby1, M. Perez1, S. Lavery1, G. Trew1

1Hammersmith Hospital, Reproductive Medicine Obstetrics and Gynecology, 
London, United Kingdom

Study question: What is the efficacy of the emergency approach of random-
start controlled ovarian stimulation (COS) in the late follicular or luteal phase 
of the menstrual cycle in comparison to conventional early follicular start for 
patients with cancer undergoing fertility preservation treatment for oocyte or 
embryo cryopreservation?
Summary answer: The efficacy of random-start COS is comparable to con-
ventional start COS in patients with cancer undergoing fertility preservation 

treatment. This urgent approach is a viable option for cancer patients when 
there is an urgent need to commence potentially gonadotoxic cancer treatment.
What is known already: Controlled ovarian stimulation for oocyte or embryo 
cryopreservation is the established method for fertility preservation in cancer 
patients. However, as there is often an urgent need to start chemotherapy or 
radiotherapy, the random start approach of commencing controlled ovarian 
stimulation in the follicular or luteal phase has been proposed to cryopreserve 
oocytes or embryos. However, there is still a paucity of data regarding the vi-
ability of this approach for fertility preservation.
Study design, size, duration: Retrospective cohort study of cancer patients 
undergoing fertility preservation in a single centre over a 10-year duration. Pa-
tients who underwent random-start COS (N = 14) were compared to patients 
who underwent conventional follicular start COS (N = 115).
Participants/materials, setting, methods: Women with cancer referred for 
fertility preservation. Post-chemotherapy or radiotherapy patients were exclud-
ed. All patients underwent COS with the GnRH antagonist protocol. Random 
start COS was started in either the follicular or luteal phase of the menstrual 
cycle. Setting: University tertiary centre.
Main results and the role of chance: There was no difference in the ages, 
BMI or antral follicle count in the two groups. In the random-start group 
most patients had breast (n = 8), haematological and gynaecological can-
cers while in the conventional-start group most patients had breast cancer 
(n = 61) followed by haematological, gastrointestinal and gynaecological 
cancers. There was no difference in the amount of gonadotrophins required 
(random-start: 2512 IU vs. conventional-start: 2118 IU) or the number of 
days of stimulation in the two groups. The number of oocytes retrieved in 
the random-start group was comparable to the conventional-start group (me-
dian: 8; range: 5–13 vs. 11; 5–16). The number of mature oocytes retrieved 
also did not differ between the two groups (random-start: 6, range: 2–12 vs. 
conventional-start: 8, range: 4–12).
Limitations, reason for caution: As none of the random-start COS patients 
underwent thawing and embryo transfer, it is not yet possible to evaluate im-
plantation and clinical pregnancy rates in this group.
Wider implications of the findings: Random start COS is an important 
and viable option in cancer patients when urgent fertility preservation treat-
ment is required as controlled ovarian stimulation can be started in the late 
follicular or luteal phase thereby minimizing delays in commencing can-
cer treatment. This will help in counselling patients seeking urgent fertility 
preservation.
Study funding/competing interest(s): Funding by University(ies), Hammer-
smith Hospital, Imperial College London, UK.
Trial registration number: Not applicable.

P-284 Age adjusted incidence of poor response in fertility preservation 
patients is significantly higher compared to the standard sub-fertile 
population

I. Douliotis1, C. Croucher1, E. Sherriff1, C. Ding1

1St Helier University Hospital, ACU, London, United Kingdom

Study question: Is there a higher incidence of poor responders in fertil-
ity preservation (for oncological indications) compared to the sub-fertile 
population?
Summary answer: The incidence of poor responders was significantly higher 
in the fertility preservation group.
What is known already: There is lack of published data relating to the likeli-
hood of poor response in fertility preservation for oncological indications.
Study design, size, duration: A 2 year retrospective comparative analysis of 
the age matched incidence of poor responders between two groups of patients:

 (a) fertility preservation for oncological indications
 (b) subfertile population in the same hospital setting

Participants/materials, setting, methods: Calculation of incidence of 
poor response (5 or less oocytes per EC) in 27 patients who underwent 
fertility preservation between 2011–2013 in a University Hospital Assisted 
Conception Unit.
Main results and the role of chance: Incidence of poor responders in the fer-
tility preservation group was 25.6% which was significantly higher compared 
with the sub-fertile group.
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Limitations, reason for caution: Small retrospective study. Different 
stimulation protocols (random start for fertility preservation and use of 
letrozole).
Wider implications of the findings: Need for larger prospective studies to 
confirm our findings. The negative systemic impact of cancer on the reproduc-
tive system should not be overlooked during fertility preservation treatment. 
Caution may be needed when counselling such patients regarding the likely 
outcome of a typical super-ovulatory cycle using data extrapolated from non 
cancer populations.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Epsom 
& St Helier University Hospitals NHS.
Trial registration number: N/A.

P-285 Exogenous gonadotropin administration in cancer patients may 
improve meiotic competence of vitrified germinal vesicle stage oocytes but 
not survival rates when compared with unstimulated cycle

C. Sifer1, O. Sellam1, N. Sermondade1, C. Dupont1, C. Sonigo2, J.N. Hugues2, 
A. Benoit2, M. Grynberg2

1Hôpital Jean Verdier, Histologie-Embryologie-Cytogénétique, Bondy, France
2Hôpital Jean Verdier, Médecine de la reproduction, Bondy, France

Study question: The present investigation aimed at assessing: (i) whether vit-
rification of immature oocytes retrieved from unstimulated cycles or after con-
trolled ovarian hyperstimulation (COH) performed in cancer patients seeking 
fertility preservation have comparable survival (SR) and meiotic resumption 
rates (MRR) after in vitro maturation (IVM) (ii) the SR of germinal vesicle 
stage (GV) oocytes in cancer patients in comparison to those observed with 
metaphase 2 oocytes vitrified in healthy controls.
Summary answer: SR of oocytes vitrified at GV following IVM or stimulated 
cycles are similar and comparable with those of metaphase 2 stage oocytes. 
However, MRR of GV oocytes from IVM is significantly decreased compared 
with that of GV oocytes from stimulated cycles.
What is known already: The potential of vitrified mature oocytes obtained 
after COH in infertile patients is well documented. However, there is a 
remarkable lack of data regarding the SR and MRR of oocytes recovered 
at GV during unstimulated or stimulated cycles and vitrified after IVM 
in women suffering from cancer seeking fertility preservation. The recent 
emergence of IVM in the strategy of fertility preservation may offer an op-
portunity to address this issue.

The recent emergence of IVM in the strategy of fertility preservation may 
offer an opportunity to address this issue.
Study design, size, duration: From November 2013 to January 2014, 22 pa-
tients suffering from cancer, candidates to oocyte vitrification in unstimulated 
(IVM group, n = 10) or after COH (COH group, n = 12) were prospectively 
studied. In addition, 7 egg donors having vitrified metaphase 2 oocytes were 
used as a controls (control group).
Participants/materials, setting, methods: Thirty-two GV oocytes at day 1 re-
covered from IVM cycles and 34 GV oocytes at day 0 obtained after COH were 
vitrified using the cryotop device. Warming was immediately performed after 
freezing and oocytes having survived were cultured for 24 h into appropriate 
media. GV oocytes having reached metaphase 1 or 2 stages were considered 
as competent for meiosis. In the same period, 36 metaphase 2 oocytes vitrified/
warmed from healthy controls allowing the calculation of a SR.
Main results and the role of chance: SR of vitrified oocytes after warming 
were of 88.0, 86.3 and 88.1% in the IVM, COH and control groups, respec-
tively. Although SR were similar in all groups (overall p value: p = 0.88), the 
MRR of GV oocytes in IVM group was significantly lower when compared 
with COH groups (16.5 vs. 56.8%; p = 0.018).
Limitations, reason for caution: Results presented in this study should be con-
firmed on a larger series of oocytes in all groups of patients.
Wider implications of the findings: Our findings surprisingly indicate that GV 
vitrified oocytes recovered from unstimulated or after COH in cancer patients 
display similar SR as metaphase 2 oocytes of healthy women. Furthermore, in 
women suffering from cancer, the meiotic competence of vitrified GV oocytes 
is dramatically reduced when oocytes are recovered during an unstimulated 
cycle. Further investigation is needed to distinguish possible direct deleteri-
ous effects of vitrification procedures or an overall decreased intrinsic meiotic 
competence of oocytes retrieved from small antral follicles.

Study funding/competing interest(s): Funding by University(ies), Centre 
Hospitalier Universitaire Jean Verdier. Université Paris 13.
Trial registration number: Not needed.

P-286 Influence of the culture system on the establishment of  
the estrogenic or progestagenic phenotype of human luteinizing  
granulosa cells

A.C. Rosa-e-Silva1, A.A. Vireque1, J.R. Campos1, D.B. Dentillo1, 
M.P. Bernuci1, C.O. Campos1, M.C. Jamur2, R.A. Ferriani1,  
M.F. Silva-de-Sá1

1Faculdade de Medicina de Ribeirão Preto – USP, Gynecology and Obstetrics, 
Ribeirao Preto, Brazil
2Faculdade de Medicina de Ribeirão Preto – USP, Cell and Molecular Biology 
and Pathogenic Bioagents, Ribeirao Preto, Brazil

Study question: We aim to standardize a chemically defined culture system, 
in order to reverse the luteinization process of GCs obtained from IVF cycles, 
pre-luteinized by hCG, for use in experimental in vitro maturation of preantral 
ovarian follicles and as a model for studies in the human GC differentiation.
Summary answer: Changes in culture system can induce different phenotypes 
on human GCs. Thus, TCM-cells changed their phenotype to fibroblast-like 
cells during plate culture and also acquired the functional characteristics of ter-
minally differentiated cells, committed with luteinization process. On the other 
hand, in chemically defined medium, GCs do not complete in vitro the process 
of luteinization triggered by hCG, and tend to undifferentiation through the 
luteinizing process, assuming an estrogenic GC phenotype.
What is known already: Human granulose cells culture is already well docu-
mented, but granulose-luteinized cells obtained from IVF cycles tend to dif-
ferentiate in luteinized cells.
Study design, size, duration: An experimental study was conducted with 
human granulose cells (CG), obtained from 10 women undergoing IVF, from 
July 2012 to June 2013.
Participants/materials, setting, methods: The GCs were cultured during 
144 h in α-MEM containing IGF-I, ITS, FSH androstenedione and PVP-40 
(chemically defined medium) or TCM containing FSH and serum. After 48, 96 
and 144 h of culture the time course of GCs morphology, and secretion of E2, 
P4 and relaxin was analyzed, as well as FSH/LH receptors ratio. Other function-
al markers of luteinization as the expression of steroidogenic enzymes were in-
vestigated by RT-PCR at the end of culture. The relationship between cell shape, 
cell-plating density, and GC steroidogenesis in vitro was further explored.
Main results and the role of chance: The morphology of α-MEM cells rather 
than TCM-cells resembled closely that seen in vivo and they secreted 8 to 16-fold 
more estradiol and less progesterone (6 to 14-fold) than TCM-cells. Additionally, 
relaxin secretion was significantly reduced in α-MEM cultures. The P4/E2 recep-
tors ratio was strongly affected by cell-plating density in both cultures and TCM-
cells manifested a more luteinized state at higher cell densities. Expression of 
LHCGR, FSHR, HSD3, CYP17 and CYP19 genes was detected in both TCM and 
α-MEM-cells at 144 h of culture. GCs from αMEM are estrogenic and expressed 
the CYP19 gene demonstrating a closely association between enzyme expression, 
aromatase activity and estrogenic capacity. In αMEM, the total amount of CYP17 
expression increased about 8-fold over the levels found in TCM-cells (p < 0.01).
Limitations, reason for caution: Cells were obtained during oocyte retrieval in 
IVF cycles, though the cultures were not obtained at the same moment.

Also, many cultures (30) were performed in order to obtain 10 samples for 
inclusion, because the concentration of granulose cells recovered after culture 
for PCR analysis was not always enough.
Wider implications of the findings: Intending to use granulose cells culture as 
a support for co-culture in pre antral follicles culture in order to mimic in vivo 
environment, the luteinized cells aspirated during oocyte retrieval is not a good 
option, as they behavior as luteal phase cells. This new protocol that permits 
undifferentiation to earlier stages of follicular development (follicular phase 
phenotype) may allow the use of this cells for this IVM purpose, mainly in cases 
of fertility preservation, when primordial follicles isolated from cryopreserved 
ovarian tissue may be cultured.
Study funding/competing interest(s): Funding by University(ies), Funding by 
National/International Organization(s), FAPESP and FAEPA/HC-FMRP/USP, 
Brazil.
Trial registration number: Not applicable.
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P-287 Oocyte cryopreservation after ovarian stimulation with 
gonadotropin and letrozole to save fertility in breast cancer

E. Porcu1, L. Cipriani1, G. Damiano1, A. Bazzocchi1, A. Bianchi1, F. Albonetti1, 
F. Fabbri1, F. Dall’O’1, I. Orsili1, S. Maestri1, L. Notarangelo1, S. Rossi1, 
L. Orazi1, S. Venturoli1

1Policlinico S. Orsola-Malpighi, Human Reproductive Medicine Unit,  
Bologna, Italy

Study question: Is mature oocyte cryopreservation efficient and safe to save 
fertility in patients with estrogen receptor-positive breast cancer?
Summary answer: Oocyte cryopreservation is efficient and safe to save fertil-
ity in breast cancer patients as a mean number of 5 mature oocyte could be 
cryopreserved after an ovarian stimulation with no supraphysiological increase 
of estradiol level and 1 birth of an healthy male was achieved in 1 thawing.
What is known already: The mature oocyte cryopreservation in breast estro-
gen receptor-positive cancer patients is debated because of the risk related to 
the often supraphysiological estradiol levels achieved in ovarian stimulation.  
To avoid excessive estrogen increase, the association of aromatase inhibitors 
and gonadotropins have been proposed in the past few years to perform embryo 
cryopreservation as a fertility preservation strategy in breast cancer patients. 
Trials with oocyte cryopreservation recently started.
Study design, size, duration: This study aims to evaluate the feasibility of 
oocyte cryopreservation in breast cancer patients undergoing gonadotoxic 
treatments, in terms of estradiol levels reached during stimulation, number of 
oocytes retrieved and cryopreserved, pregnancies achieved. 44 patients were 
examined between 2008 and 2013.
Participants/materials, setting, methods: Out of 44 breast cancer patients, 
19 women with estrogen receptor-positive cancer underwent ovarian stimu-
lation with gonadotropins and letrozole for oocyte cryopreservation. The 
oocytes retrieved were cryopreserved. To date one patient asked for oocyte 
thawing cycle and achieved pregnancy. AMH, FSH, AFC mean basal values 
were evaluated.
Main results and the role of chance: The mean age of the patients in the 
study group was 36.2 ± 5.3. The mean FSH and AMH basal levels resulted, 
respectively, 10.6 ± 6.7 UI/dL and 2.1 ± 1.1 ng/mL. AFC (antral follicle count) 
was 6.7 ± 2.5. The mean total dose of gonadotropins used for patient was 
2.484 ± 1370 IU, whereas the mean peak of estradiol reached during the stimu-
lation was 334 ± 319 pg/mL. The mean number of oocytes retrieved for patient 
was 8.4 ± 5.0 and the mean number of oocytes cryopreserved was 6.3 ± 4.5. One 
patient thawed the oocytes after 3 years from cryopreservation and achieved a 
pregnancy with the birth of a healthy male.
Limitations, reason for caution: Data are still very limited and a larger popu-
lation of breast cancer patients are needed to confirm the efficiency and safety 
of oocyte cryopreservation.
Wider implications of the findings: The new therapies of malignancies led 
to an increase in cancer survival rates. Unfortunately gonadotoxic therapies 
can induce premature ovarian failure. The possible options to preserve fertil-
ity were embryo cryopreservation and ovarian tissue cryopreservation so far. 
In comparison to those option, oocyte cryopreservation is minimally inva-
sive, efficient, safe and ethically acceptable and can be considered as a first 
choice strategy to save fertility in estrogen receptor-positive breast cancer 
patients.
Study funding/competing interest(s): Funding by University(ies), Funding by 
Hospital/Clinic(s), IVF Center University Medical Center Sant’Orsola-Malpi-
ghi Bologna, Italy.
Trial registration number: No registration number.

P-288 Vitrification does not increase the apoptosis incidence and 
caspase 3/7 activity in human ovarian tissue

M. Abdollahi1, M. Salehhnia1, S. Salehpour2

1Tarbiat Modares University, Department of Anatomical Sciences, Tehran,  
Iran
2Shahid Beheshti University of Medical Sciences, Infertility and Reproductive 
Health Research Center (IRHRC), Tehran, Iran

Study question: Does vitrification increase the apoptosis incidence and cas-
pase 3/7 activity in human ovarian tissue?

Summary answer: Vitrification does not increase the apoptosis incidence and 
caspase 3/7 activity in human ovarian tissue.
What is known already: Slow freezing of human ovarian tissue is method of 
choice for clinical usage but recently vitrification method received more atten-
tion because of it’s of simplicity and affordability.
Study design, size, duration: Human ovarian tissue biopsies were obtained 
from 30 women undergoing elective caesarean sections and transported to the 
laboratory with pre-warmed and equilibrated Leibovitz L-15 medium within 
2 h. Then they were cut into small pieces and divided into 2 (vitrified and non-
vitrified control) groups.
Participants/materials, setting, methods: Apoptosis incidence was assessed 
by light microscope and by other assessments such as TUNEL assay, DNA Lad-
dering, and evaluation of the level of caspase 3/7 protein by luminescent assay 
in non-vitrified and vitrified human ovarian tissue.
Main results and the role of chance: No sign of apoptosis was seen morpho-
logically in vitrified and non-vitrified samples. No apoptosis signal by TUNEL 
staining and also DNA Laddering pattern were seen in vitrified group. The cas-
pase 3/7 activity was 2294 ± 169.19, 2231 ± 89.271 RLU/μg protein in non-vit-
rified and vitrified groups respectively and there were no significant difference 
between these groups.
Limitations, reason for caution: There is some limitation about obtaining 
human ovarian tissue biopsies.
Wider implications of the findings: The vitrification technique could become 
an alternative for ovarian tissue preservation.
Study funding/competing interest(s): Funding by National/International  
Organization(s), Tarbiat Modares University and Iran National Science  
Foundation.
Trial registration number: 5290881.

P-289 Optimizing ovarian tissue quality prior to cryopreservation for 
fertility preservation – effects of mechanical separation on cell damage

S. Lozano1, S. Herráiz1, S. Monzó1, A. Pellicer1, C. Díaz-García1

1Hospital Universitario La Fe, Universidad de Valencia, Unidad de  
Preservación de la Fertilidad, Área de Salud de la Mujer, Valencia, Spain

Study question: Does the procedure of separation of medulla from the cortex 
affect tissue viability in ovarian cortex from patients undergoing cryopreserva-
tion for fertility preservation? If yes, what is the underlying mechanism? What 
is the best method to separate the medulla from ovarian cortex in terms of tissue 
viability?
Summary answer: Mechanical separation of ovarian medulla from the cortex 
induces cell apoptosis in the cortical stroma but not in follicles. When compar-
ing three different methods to remove medulla from cortex: microsurgical scis-
sors, scalpel blade or slicer, the two former induce a significantly higher degree 
of apoptosis than the latter.
What is known already: The thickness of the ovarian cortical strip is a criti-
cal factor influencing cryoprotectant penetration and cooling rate when cryo-
preserving ovarian tissue: the thicker, the less viability of the tissue. Different 
methods have been published to separate the ovarian medulla and cortex (de-
cortication), but to our knowledge there is not study describing the effect of 
de-cortication on cortical viability and there is no comparative study aiming to 
detect which method is better, if any.
Study design, size, duration: In vitro study. Forty ovarian tissue pieces 
from patients undergoing fertility preservation where randomly allocated 
to the following de-cortication groups: scratching with a scalpel blade (B), 
cutting with microsurgical scissors (M), separation using a slicer(S) or no 
separation (control). Stromal and follicular viability were evaluated after 
4 h of culture.
Participants/materials, setting, methods: Participants: patients undergoing 
ovarian cortex cryopreservation for fertility preservation.
Setting: University Hospital. Animal facilities.
Methods: Ovarian tissue was allocated to the above-mentioned experimental 
groups. After de-cortication and incubation at 37°C in M199 medium, follicles 
underwent morphological classification and apoptosis was evaluated in stromal 
tissue and follicles with the TUNEL assay.
Main results and the role of chance: Ten oncologic patients (Breast cancer, 
n = 8; Hodgkin lymphoma, n = 1 and Ewing sarcoma, n = 1) aged 28.6 (range 
15–34) were enrolled in this study. Four ovarian strips from each patient 
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were allocated to the experimental groups. Follicular densities didn’t dif-
fer between any patients neither between experimental groups. The propor-
tion of good quality follicles (type I and II according to Martinez-Madrid 
et al., 2004 classification: Morphologically normal, TUNEL negative oocyte 
and less than 10% apoptotic Granulosa cells) didn’t differ between groups  
(C: 100 ± 0.0%; B: 98.6 ± 6.9%; M: 100 ± 0.0%; S: 100 ± 0.0%; n.s.). The 
proportion of stromal TUNEL+ cells/tissue area was higher after de-cortica-
tion with the scalpel and scissors when compared to the control group (C: 0% 
[0–15.85%]-reference; B: 0% [0–19.28%]-p = 0.011; M: 0% [0–10.33%]-
n.s; S: 4.51% [0–36.08%]-p < 0.001).
Limitations, reason for caution: This is an in vitro study and our findings must 
be confirmed after long-term evaluation, preferably after xenotransplantation in 
an in vivo model. We are currently performing such experiment.
Wider implications of the findings: Ovarian de-cortication is a necessary 
step prior to cryopreservation. Increased stromal damage has been proven 
to compromise tissue viability therefore endocrine activity and pregnancy 
rate after ovarian cortex retransplantation. In our study we have shown that 
de-cortication with a scalpel or microsurgical scissors are more deleterious 
for the stroma than the slicer. If such findings are translated to the clinical 
practice, results of ovarian cortex cryopreservation and transplantation may 
improve.
Study funding/competing interest(s): Funding by University(ies), Funding 
by National/International Organization(s), This study was partially founded by 
Fundación Dexeus Salud de la Mujer (2013 Round).
Trial registration number: IIS La Fe Identifier: 2013/0377.

P-290 In vivo optical imaging of immature mouse testicular  
tissue engineering by three-dimensional scaffolds for pre-pubertal  
male fertility preservation

C. Chen1, H. Tzeng2, C. Tzeng1

1Taipei Medical University, Reproductive Medicine and Sciences Department of 
Obstetrics and Gynecology Taipei Medical University Hospital, Taipei, Taiwan 
R.O.C.
2Taipei Medical University, Department of Biochemistry School of Medicine, 
Taipei, Taiwan R.O.C.

Study question: Pre-pubertal cancer boys for fertility preservation remains 
controversial due to unable sperm production for cryobanking. Dose the bio-
compatibility and biodegradability of three-dimensional scaffolds applied for 
immature testicular tissue engineering impact on the efficiency and efficacy 
of the transplantated immature murine testicular tissue in vivo for maintaining 
pre-pubertal male fertility preservation?
Summary answer: Bioresorbable polyesters, Poly-l-lactic acid (PLLA),  
designed to nano-fibrous membrane by electrospinning, was served as fine and 
coarse scaffolds. The regeneration of immature murine testicular grafts in fine 
scaffold was much better than the coarse one and fresh graft control without 
scaffolds which were tracked by in vivo bioluminescence imaging (BLI).
What is known already: As a pilot study, we demonstrated the significant bet-
ter outcome of scaffold loaded immature murine testicular tissue than fresh 
grafts without scaffold in vivo at 2013 ASRM Annual Meeting. In our previous 
study (the first place prize poster at ASRM), we have proved the way that the 
scaffold applied in immature murine testis was feasible and effective by in vivo 
optical imaging. The novelty is promising for interdisciplinary strategy fertility 
preservation of pre-pubertal cancer boys.
Study design, size, duration: 4-week-old wild-type recipients were transplant-
ed age-matched donor (FVB/N-Tg (PolII-luc) Ltc transgenic mice) testicular 
tissue to the castrated scrotum with fine, coarse scaffold (PLLA) (n = 5) loaded 
and control without scaffold, followed by tracking by BLI in a longitudinal 
model to monitor transplanted grafts in vivo as long as 56 days.
Participants/materials, setting, methods: FVB/N-Tg (PolII-luc) Ltc trans-
genic male mice were used as donors. Sexually immature inbred FVB/NJNarl 
wild-type mice were used as recipients. Before the experiment, the age-matched 
recipient mice underwent bilateral orchiectomy to leave scrotum as the grafted 
site. Bioluminescence imaging (BLI) was utilized to measure the testicular tis-
sue development after transplantation.
Main results and the role of chance: Based on the quantity of BLI analysis, 
the scaffold loaded immature testicular tissue demonstrated better survival 
than tissue on day 7 after transplantation. The fine scaffold used in testis 
tissue transplantation increased cell regeneration rendered the best outcome 

compared with the coarse scaffold and tissue alone especially on the 35 days 
after transplantation afterward. Therefore, polymer scaffolds are often modi-
fied with bioactive molecules or treated with extracellular matrix (ECM) 
proteins to improve cell attachment and nutrition extension to promote cell 
adhesion and improve cytocompatibility. PLLA provides better surfaces for 
promoting immature testicular engineering.
Limitations, reason for caution: This study pilots the way to the interdisci-
plinary strategy by the utility of scaffolds and in vivo optical imaging by BLI 
as a tool to track the development of testicular grafts. The mechanism of the 
scaffold structure on testicular tissue regeneration needs to be clarified by 
future study.
Wider implications of the findings: Understanding the diversity of scaffold 
that mimics tissue subjects may support the testicular transplantation for pre-
pubertal male fertility preservation. Due to their excellent shaping and molding 
properties, research interest in developing polyester nano-fibrous based scaf-
folds may serve a new trend to study immature testicular tissue engineering 
for pre-pubertal fertility preservation. BLI also makes it possible to track the 
relative amounts and locations of tissue over time and adheres to the “3 R’s” in 
animal research.
Study funding/competing interest(s): Funding by National/Internation-
al Organization(s) (National Science Council) NSC 102-2314-B-038-045,  
Taiwan, ROC.
Trial registration number: LAC-101-0090.

P-291 The effects of angiopoietin-2 on the transplanted mouse ovarian 
tissue

H.W. Youm1, J. Lee1, J.R. Lee1, C.S. Suh1, Y.K. Shin2, W.D. Lee2, S.H. Kim3

1Seoul National University Bundang Hospital, Obstetrics and Gynecology, 
Seongnam-Si Gyeonggi-do, South Korea
2Maria Infertility Hospital, Obstetrics and Gynecology, Seoul, South Korea
3Seoul National University College of Medicine, Obstetrics and Gynecology, 
Seoul, South Korea

Study question: Does Angiopoietin-2 (ANG-2) have positive effects on fol-
licle integrity and revascularization of the transplanted mouse ovarian tissue 
(OT)?
Summary answer: ANG-2 administration significantly increases the intact fol-
licle ratios and blood vessel numbers of the OT grafts. However there was no 
remarkable improvement in the mean follicle numbers, apoptotic follicle ratio 
and serum FSH levels.
What is known already: The follicle loss of transplanted OT is caused by isch-
emia and slow revascularization. To shorten the ischemic period and promote 
angiogenesis, some angiogenic factors have been treated for transplanted tis-
sues. ANG-2 is one of the major angiogenic factors and has been reported to 
promote blood vessels and increase vascular permeability in the ischemic and/
or hypoxic environment. However, the exact role and effect of ANG-2 in OT 
grafts are not well known yet.
Study design, size, duration: The 5-week-old B6D2F1 female mice were 
divided into 3 groups (a control and two ANG-2 groups) followed by ovary 
collection and vitrification. After warming, the ovaries were autotransplanted 
into kidney capsules with/without ANG-2 injection (50 or 500 ng/kg), and then 
killed at day (D) 2, 7, 21 and 42 after transplantation.
Participants/materials, setting, methods: Total 2437 follicles in OT grafts 
were assessed for the follicular density, integrity and classification by hema-
toxylin and eosin staining. Apoptosis and revascularization were evaluated 
by Terminal deoxynucleotidyl transferase-mediated deoxyuridine triphos-
phate Nick End Labeling assay and CD31 immunohistochemistry respec-
tively. Serum FSH levels were measured by Enzyme-linked immunosorbent 
assay.
Main results and the role of chance: All the ANG-2 groups (50 and 
500 ng) showed remarkable increase of morphologically intact follicle ratio 
across all the grafting duration except D21 (no statistical difference). The 
numbers of CD31 positive vessels (the sum of 3 fields at ×400 magnifica-
tion) were significantly increased in both ANG-2 groups compared with 
the control group at all the grafting duration. Especially at D42, the 500 ng 
ANG-2 group showed significantly more vessels than the 50 ng ANG-2 
group as well as the control group. However the mean follicle numbers of 
grafts, apoptosis ratio and serum FSH levels showed no significant differ-
ence among the groups.
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Limitations, reason for caution: The limitation of this study was the absence 
of in vitro fertilization using oocytes obtained from ANG-2 treated OT grafts, 
which should be performed to confirm whether the ANG-2 treatment improve 
the ischemic damage and promote revascularization. And the ANG-2 pathway 
in OT grafts should be identified for further studies.
Wider implications of the findings: OT transplantation can be used for fertil-
ity preservation of cancer survivors as well as animal experiments to assess 
malignant recurrence after OT retransplantation and follicular developmen-
tal potential. It is necessary to promote angiogenesis for the success of OT 
transplantation. In this study, remarkably well preserved follicles and larger 
amount of vessels were appeared in ANG-2 treated groups. So we thought that 
ANG-2 treatment is effective for OT transplantation and improve transplanta-
tion outcomes.
Study funding/competing interest(s): Funding by National/International 
Organization(s), This study was supported by a grant of the Korea Healthcare 
Technology R&D Project, Ministry of Health & Welfare, Republic of Korea 
(HI12C0055).
Trial registration number: basic science (not clinical trials), total mouse ovar-
ian follicles: 2437.

P-292 Physiological initiation of early follicular growth in fresh and 
frozen/thawed prepubertal murine ovarian tissue after dynamic in vitro 
culture

K. Winkler1, S. Ayuandari1, V. Nederegger1, S. Hofer1, I. Zervomanolakis2, 
D. Rosenfellner1, L. Wildt1, S.C. Ziehr1

1Innsbruck Medical University, Department of Gynecological Endocrinology 
and Reproductive Medicine, Innsbruck, Austria
2Mitera IVF, Mitera Assisted Reproduction Unit, Athens, Greece

Study question: Can dynamic in vitro culture support physiological initiation 
of follicular growth in frozen/thawed prepubertal murine ovaries?
Summary answer: The follicular growth pattern after dynamic in vitro culture 
of fresh as well as frozen/thawed prepubertal murine ovaries is equivalent to the 
physiologic growth observed in vivo.
What is known already: Although ovarian tissue cryopreservation followed 
by autotransplantation is a very promising strategy for fertility preservation, 
in certain malignancies, autotransplantation still bears the risk of reseeding 
malignant cells. In vitro culture techniques are objectives of many ongoing 
research projects as they might be the only save option for these patients to 
use their stored ovarian tissue. However, predominantly conventional static 
culture techniques are applied with exchange of culture medium once every 
24 to 48 h.
Study design, size, duration: Ovaries from fresh (n = 30) and frozen/thawed 
(n = 20) 8-day-old BALB/c mice were cultured in a dynamic system for 4 days. 
After culture, fresh (n = 11) and frozen/thawed (n = 10) ovaries were isografted 
into adult female BALB/c mice. Ovaries from 8-day-old (n = 17) and 12-day-old 
(n = 13) animals served as baseline and in-vivo control respectively.
Participants/materials, setting, methods: To generate dynamic culture condi-
tions a peristaltic pump continuously flushed culture-chambers with medium 
leading to a constant medium-exchange within 24 h. Follicular growth was 
evaluated by histological follicle classification and counting. After 30 days of 
isografting, expression of proliferating cell nuclear antigen (PCNA) was evalu-
ated by immunohistochemistry.
Main results and the role of chance: After dynamic culture the percentage of 
secondary follicles was 10.63 ± 4.89% in fresh and 11.09 ± 7.75% in frozen/
thawed ovaries. These results were significantly higher than the percentages in 
fresh (5.02 ± 2.90%, p < 0.01) and frozen/thawed 8-day-old baseline controls 
(5.2 ± 5.55%, p < 0.01). Compared to 12-day-old in-vivo controls (9.6 ± 6.0%) 
the percentage of secondary follicles in fresh and frozen/thawed ovaries were 
equivalent (p = n.s.). After isografting 10 of 11 fresh grafts and 7 of 10 frozen/
thawed grafts could be recovered. Preliminary analyses of the grafts showed 
antral follicle development and PCNA expression.
Limitations, reason for caution: This study was designed to compare dynamic 
culture to in-vivo conditions. Therefore this technique remains to be compared 
to conventional static culture systems. Further, the impact of dynamic culture 
on larger follicular growth still has to be investigated in vitro, although it has 
been shown by isografting.
Wider implications of the findings: The described dynamic culture system 
supports the initiation of in vivo-like follicular growth in fresh and frozen/

thawed murine ovarian tissue and might be useful for human ovarian tissue cul-
ture in the context of fertility preservation. Secondly, dynamic culture provides 
the possibility to test pulsatile administration of culture medium supplements 
as well as fractionated sampling of conditioned medium and can therefore be a 
valuable tool for basic research.
Study funding/competing interest(s): Funding by National/International 
Organization(s), the authors have no conflicts of interest. This study was funded 
by the Tyrolean Research Foundation. K. W. was recipient of a DOC-fForte Fel-
lowship of the Austrian Academy of Sciences.
Trial registration number: Not applicable.

P-293 A history of abvd (adriamycin/bleomycin/vinblastine/
dacarbazine) therapy for hodgkin lymphoma alters the number of oocyte  
cryopreserved after in vitro maturation in candidates for urgent  
fertility preservation

M. Grynberg1, S. Le Parco2, H. El Hachem2, C. Sonigo1, C. Sifer3, 
N. Frydman4

1Hôpital Jean Verdier, Reproductive Medicine, Bondy, France
2Hôpital Antoine Béclère, Ob/Gyn and Reproductive Medicine, Clamart, 
France
3Hôpital Jean Verdier, Reproductive Biology, Bondy, France
4Hôpital Antoine Béclère, Reproductive Biology, Clamart, France

Study question: Whether a medical history of Hodgkin lymphoma (HL) treat-
ed with ABVD is associated with poor results of in vitro maturation of oocytes 
(IVM) in women seeking urgent fertility preservation (FP) after relapse of the 
hematologic disease or second malignancy?
Summary answer: Despite similar markers of the ovarian reserve, women hav-
ing received ABVD for HL and candidates for FP using IVM after relapse of the 
disease or breast cancer, have reduced number of immature oocytes recovered 
and total number of mature eggs cryopreserved when compared with cancer 
patients without history of chemotherapy.
What is known already: Chemotherapy can result in ovarian failure and 
premature menopause. Despite a paucity of data, patients facing infertility 
after cancer treatments may be exposed to poor outcome of assisted repro-
ductive technologies. ABVD chemotherapy administered for HL before the 
age of 30 years is usually associated with low rates of premature ovarian 
insufficiency. However, some women may face a relapse of the hematologic 
disease or another type of cancer. The question of FP should therefore be 
considered.
Study design, size, duration: Forty-four women, aged 22–39 years, suffering 
from HL or breast cancer were enrolled in this prospective, observational study 
conducted between 2009 and 2013. After measurement of serum anti-Müllerian 
hormone (AMH) and antral follicle count (AFC), all women were candidates 
for urgent FP using oocytes cryopreservation after IVM.
Participants/materials, setting, methods: Twenty-two patients diagnosed, at 
least 2 years after ABVD, with relapse of HL or breast cancer underwent IVM 
(ABVD group). Results were compared with 22 cancer patients without history 
of chemotherapy, matched for age, BMI, AMH, AFC and the phase of the cycle 
at which oocytes were retrieved (Control group).
Main results and the role of chance: By design, in ABVD and control groups, 
women were comparable in terms of age (28.5 ± 1.31 vs. 28.68 ± 1.22 years, 
respectively), BMI (22.7 ± 0.8 vs. 22.3 ± 0.7 Kg/m2) and markers of the fol-
licular ovarian status (serum AMH levels (2.95 ± 0.3 vs. 3.07 ± 0.4 ng/mL; and 
AFC (16.9 ± 1.3 vs. 17.3 ± 1.3 follicles, respectively). Despite similar AMH 
and AFC, the number of immature oocytes recovered was significantly lower in 
the ABVD group when compared to controls (6.45 ± 1.0 vs. 8.95 ± 0.9 oocytes, 
P < 0.05, respectively). Although the overall maturation rate was similar in 
both groups (65.2 ± 3.5 vs. 61.0 ± 7.3%, NS, respectively), the total number of  
in vitro matured oocytes cryopreserved was significantly decreased in women 
having received chemotherapy (4.1 ± 0.8 vs. 5.7 ± 0.7, P < 0.05, respectively).
Limitations, reason for caution: The cohort of patients treated for HL is rela-
tively small. In addition, we only provide information on the overall number of 
oocyte cryopreserved after IVM. Therefore, the potential of these frozen oo-
cytes is still unknown.
Wider implications of the findings: The present investigation suggests that 
oocyte cryopreservation after IVM may be altered by previous ABVD thera-
py, even though markers of the follicular ovarian status remain in the normal 
ranges. These findings should be taken into account in the strategy of FP of 
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women with relapse of HL or second malignancy. Therefore, ovarian tissue 
cryopreservation should be considered systematically in combination with 
IVM in women having received ABVD therapy.
Study funding/competing interest(s): Funding by University(ies), Funding by 
Hospital/Clinic(s), University Paris XII, Bobigny, France, Hôpital Jean Verdier, 
Bondy, France.
Trial registration number: Not applicable.

P-294 Xenotransplantation of ovarian tissue into SCID-mice: does 
stimulation with human gonadotropins and GnRH agonist enhance and 
accelerate the developmental capacity of oocytes?

L. Lotz1, I. Hoffmann1, H. Schneider1, J. Liebenthron2, C. Fahlbusch1, 
T. Hildebrandt1, S. Cupisti1, S. Nichols-Burns1, M.W. Beckmann1, R. Dittrich1

1University Hospital Erlangen, OB/GYN, Erlangen, Germany
2University Hospital Bonn, OB/GYN, Bonn, Germany

Study question: Does stimulation with human gonadotropins and GnRH ago-
nist enhance and accelerate the developmental capacity of oocytes in human 
ovarian tissue xenografted into SCID mice.
Summary answer: After xenotransplantation, human primordial follicles can 
be matured to metaphase II oocytes even without stimulation. Administering 
human gonadotropin and GnRHa does not enhance the developmental capacity 
of oocytes in xenografts. The optimal stimulation schedule for grafted tissue 
remains unknown.
What is known already: Ovarian tissue xenografting has proved to be a use-
ful model to examine ovarian function and follicle development. To improve 
the developmental competence of oocytes within xenografts, stimulation with 
exogenous hormones has been used. Gonadotropins can upregulate angiogenic 
growth factors in the ovary and thus play a role in ischemia-reperfusion injury. 
The most effective gonadotropin preparation for stimulating follicles in ovarian 
tissue grafts, as well as the optimal dosage and duration of gonadotropin stimu-
lation, still remains unknown.
Study design, size, duration: The aim of the study was to enhance the devel-
opmental ability of oocytes in human ovarian tissue xenografted to SCID mice, 
by using gonadotropins. Xenograft survival, follicular atresia due to apoptosis, 
follicular proliferation, and cancer cell transmission were examined in cryopre-
served ovarian tissue from 17 patients with various malignancies after xeno-
grafting the tissue into 88 female immunodeficient mice.
Participants/materials, setting, methods: Cryopreserved human ovarian tissues 
were grafted into i.m. pockets of the neck muscle of bilaterally oophorectomized 
SCID mice. The mice were divided into three groups. Group A were treated 
with HMG alone (receiving HMG every 2 days, starting from the day of trans-
plantation for a maximum of 24 weeks). Group B received in addition to HMG 
a GnRH-agonist depot every 4 weeks and group C were not treated and served 
as a control group.
Main results and the role of chance: Similar degrees of follicle survival and 
development were noted in group 1 compared to group 2 (p > 0.5). Compar-
ing the unstimulated group vs. group 1 and 2, a similar rate of follicular sur-
vival and development was noted. Regarding an interaction between stimulation 
protocols and grafting duration, no statistic significant results were observed 
(p > 0.5). Metaphase II oocytes (n = 3) were observed in follicles in grafts 
from three patients. Two MII oocytes were harvested without stimulation, one 
even without HCG administration. In addition, corpora lutea was present in  
4 grafts. None of the mice presented symptoms of reintroduced malignancy nor 
did microscopic evaluation of the grafts raise any suspicion of residual malig-
nant disease.
Limitations, reason for caution: A major difficulty in the transplantation stud-
ies was that the total numbers of follicles in the patients’ grafts were low. The 
low number of follicles in human ovarian tissue grafts can be explained by the 
age-related decline of follicles, interpatient variation, and in particular the use 
of small grafts.
Wider implications of the findings: A better understanding of the intraovarian 
factors that are involved in the regulation of the resting follicle pool is needed 
in order to positively influence clinical outcomes. Human gonadotropins and 
GnRH-agonists were not found to enhance the developmental capacity of oo-
cytes in xenografts. Further research is needed on the influence of gonadotropin 
stimulation on follicles in ovarian grafts, and there is continuing debate regard-
ing the value of stimulation for achieving pregnancy in patients with autologous 
transplantation.

Study funding/competing interest(s): Funding by National/International 
Organization(s), Wilhelm Sander Foundation (reference no. 2008.086.1 and 
2012.127.1), Munich, Germany, and the Deutsche Forschungsgemeinschaft  
(DI 1525/4-1), Bonn, Germany.
Trial registration number: None.

P-295 39 transplantations of cryopreserved ovarian tissue – experience 
of the network FertiPROTEKT

R. Dittrich1, F. Nawroth2, A. Germeyer3, A. Schüring4, J. Liebenthron5, 
L. Lotz1, J.S. Krüssel6, M. von Wolff7

1University Hospital Erlangen, OB/GYN, Erlangen, Germany
2Facharztzentrum für Kinderwunsch, Amedes, Hamburg, Germany
3University Hospital Heidelberg, OB/GYN, Heidelberg, Germany
4University Hospital Münster, OB/GYN, Münster, Germany
5University Hospital Bonn, OB/GYN, Bonn, Germany
6University Hospital Düsseldorf, OB/GYN, Düsseldorf, Germany
7University Hospital Bern, OB/GYN Inselspital, Bern, Switzerland

Study question: What is the success rate in terms of endocrine activity, preg-
nancy rate and delivery rate following transplantation of ovarian tissue in a 
network of many different centers?
Summary answer: Autotransplantation of frozen-thawed ovarian tissue re-
stored ovarian function in 36 cases, pregnancies were achieved in seven cases 
and deliveries in 4 (by end of 2013). With a pregnancy rate of 18% these results 
confirm those of other centers showing that cryopreservation and retransplanta-
tion is a good method to restore fertility.
What is known already: Cryopreservation of ovarian tissue with subsequent 
retransplantation following a period of recurrence-free survival is a promis-
ing technique for fertility preservation in patients facing gonadotoxic treat-
ment. Around thirty pregnancies have been reported worldwide from this 
procedure and it can be expected that more cancer patients who have been 
cured of their disease are likely to request transplantation of frozen/thawed 
ovarian tissue. However, there are still many unanswered questions regarding 
this subject.
Study design, size, duration: Retrospective clinical case series of 39 cancer 
patients (mean age 34.9) transplanted with their own frozen/thawed ovarian tis-
sue (between 2007 and 2013), after completed cancer treatment in a network 
of 100 centers involved in fertility preservation in Germany, Switzerland and 
Austria (FertiPROTEKT, www.fertiprotekt.eu).
Participants/materials, setting, methods: Ovarian tissue was cryopreserved 
with slow freezing protocols. The cryopreserved ovarian tissues were retrans-
plantated orthotopically in the vicinity of the ovary (either in the pelvic wall 
(n = 29), the ovary (n = 5), or both sites (n = 5)). Endocrine function was as-
sessed by monthly blood tests (FSH, LH, E2, progesterone) and ultrasound after 
transplantation.
Main results and the role of chance: 36 patients regained ovarian function 
between 6 and 24 weeks (mean 16 weeks) after transplantation, as shown by fol-
licle development and estrogen production. Only in 3 patients no activity of the 
transplant could be seen 6 month after transplantation. In seven patients with 
planned IVF, oocytes from the transplanted ovarian tissue could be retrieved 
and fertilized without ovarian stimulation. Of all 39 patients, seven got preg-
nant; six conceived spontaneously, one after IVF and the transfer of the embryo. 
So far four healthy live births have been reported.
Limitations, reason for caution: Although cryopreservation enables patients 
to conceive when they have overcome their primary disease, the number of 
transplantations is still too low to give general recommendations regarding the 
decision which centers provides the highest success rates, the best site for re-
transplantation and the longevity of the tissue.
Wider implications of the findings: Transplantation of ovarian tissue is an 
encouraging method of re-establishing menstrual cycles and achieving preg-
nancy in women with iatrogenic POI. Fertility preservation should only be 
performed within well organized and professional networks and in highly 
specialized centers.
Study funding/competing interest(s): Funding by University(ies), Funding by 
National/International Organization(s), University Hospiatl Erlangen, Erlan-
gen, Germany, FertiPROTECT, www.fertiprotekt.eu, The authors declare that 
they have no competing interests.
Trial registration number: None.
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P-296 Follicle development after xenotransplantation of cryopreserved/
thawed human ovarian tissue in SCID mice within 4 different observation 
periods

S. Ayuandari1, K. Winkler1, S. Hofer1, S. Mikerevic1, M. Paulitsch1, 
D. Rosenfellner1, L. Wildt1, S.C. Ziehr1

1Innsbruck Medical University, Department of Gynecological Endocrinology 
and Reproductive Medicine, Innsbruck, Austria

Study question: How long should the xenotransplantation of cryopreserved/
thawed human ovarian tissue be conducted to evaluate the dynamics of fol-
licular growth?
Summary answer: After 4 weeks of grafting, secondary follicles can already 
be observed; antrum formation is present within 12 to 16 weeks of xenotrans-
plantation.
What is known already: Ovarian tissue cryopreservation and transplanta-
tion are promising options for fertility preservation in young female can-
cer patients. Many studies have been performed to evaluate the follicular 
growth in cryopreserved/thawed human ovarian tissue. Xenotransplanta-
tion into SCID (severe combined immunodeficient) mice is a good tool 
to assess follicular growth and morphology prior to autotransplantation. 
However, the optimal observation period of follicular growth after xeno-
transplantation of cryopreserved/thawed human ovarian tissue into SCID 
mice is still unclear.
Study design, size, duration: Cryopreserved/thawed human ovarian tissue ob-
tained from cancer patients (n = 8) was xenotransplanted into 6-week-old SCID 
mice (n = 39) and was randomized to 4 groups of observation periods: 4, 8, 12 
and 16 weeks.
Participants/materials, setting, methods: Two 3-mm-pieces of cryopre-
served/thawed ovarian tissue donated by 8 cancer patients were transplanted 
into a subcutaneous neck-pouch of 6-week-old ovarectomized SCID mice for 
4, 8, 12 and 16 weeks. By the end of observation periods, grafts were recovered 
and processed for histomorphological analysis. Tissue directly after thawing 
served as pregraft-control.
Main results and the role of chance: 38 out of 39 mice (97.4%) survived 
the operation. So far all grafts have been recovered and were macroscopically 
comparable to pregraft-controls with visible vascularization. Seven mice are 
still under observation. After 4 weeks of xenografting, the percentage of pri-
mordial follicles was reduced to 41.7% (n = 11) compared to pregraft-controls 
(88.2%, n = 9). A reduced percentage of primordial follicles was also observed 
after 8, 12, and 16 weeks of grafting (27.0, 14.0, 10% respectively, n = 4  
per group). Whereas the percentage of growing follicles increased after 4, 8, 
12 and 16 weeks of grafting (30.9, 43.2, 64.2, and 50%) compared to only 
1% in pregraft-controls. Antrum formation was already observed within 12 and 
16 weeks.
Limitations, reason for caution: The inhomogeneous follicle distribution may 
make difficulties in comparing the follicle numbers between patients. It is also 
still difficult to extrapolate the results from xenografting experiment to patient’s 
conditions, however it still is the closest experimental approach.
Wider implications of the findings: The results from this study can be im-
plemented to select the optimal observation period in cryopreserved/thawed 
human ovarian tissue xenotransplantation. So that future xenotransplantation 
experiments might be performed more efficiently. The information from this 
study might also be used for future application, for example in vivo oocyte 
maturation in conditions where cryopreserved/thawed human ovarian tissue  
retransplantation cannot be carried out.
Study funding/competing interest(s): Funding by National/International 
Organization(s), This study is funded by the Tyrolean Research Foundation. S. 
Ayuandari receives scholarship from Indonesian Directorate General of Higher 
Education (DIKTI).
Trial registration number: Not applicable.

P-297 Ovarian response among adolescent and young  
reproductive-aged women undergoing fertility preservation compared 
with healthy oocyte donors

K.N. Goldman1, D.H. McCulloh1, S.B. Druckenmiller1, C. McCaffrey1, 
N. Noyes1

1New York University Langone Medical Center, Obstetrics and Gynecology, 
New York, NY, U.S.A.

Study question: How does ovarian response to stimulation differ among women 
less than age 25 undergoing oocyte cryopreservation (mOC) for medically-in-
dicated fertility preservation (FP) compared with healthy oocyte donors (OD)?
Summary answer: Controlled ovarian hyperstimulation (COH) was effec-
tive for all patients undergoing mOC. The youngest patient in this group was 
12 years of age and menstruating, confirming that OC can represent a viable FP 
option, even for very young pubertal girls.
What is known already: Chemotherapy and/or radiation treatment frequently 
render young reproductive-aged women infertile with greatly diminished or ab-
sent ovarian function. The advent of OC techniques has provided one option 
among several for preserving a young woman’s fertility, although few data exist 
regarding FP outcomes in early pubescent and adolescent girls.
Study design, size, duration: Chemotherapy and/or radiation treatment 
frequently render young reproductive-aged women infertile with greatly 
diminished or absent ovarian function. The advent of OC techniques has 
provided one option among several for preserving a young woman’s fertil-
ity, although few data exist regarding FP outcomes in early pubescent and 
adolescent girls.
Participants/materials, setting, methods: Patients < age 25 years who under-
went mOC at our center were compared with healthy OD in the same age range. 
Data were analyzed using student’s T-test and are presented as mean ± standard 
deviation. Significance threshold was p < 0.05.
Main results and the role of chance: The starting dose of gonadotropin (mOC: 
340 ± 90 vs. OD: 240 ± 52 IU/day) and total gonadotropins administered (mOC: 
3000 ± 1500 vs. OD: 2400 ± 840 IU) were greater for the mOC than the OD 
patients (p < 0.05). The total number of oocytes retrieved (mOC: 22 ± 13 vs. 
OD: 24 ± 11) and days of cycle monitoring (mOC: 7 ± 3 vs. OD: 7 ± 1 days) 
were not significantly different between the two groups. The number of mature 
(MII) oocytes (mOC: 15 ± 10 vs. OD: 20 ± 9) and the percentage of retrieved 
MII oocytes (mOC: 72% vs. OD: 83%) were significantly lower in the mOC 
vs. the OD patients (p < 0.05). Notably, MII oocytes for cryopreservation were 
successfully retrieved in all mOC cycles.
Limitations, reason for caution: This study was limited by its retrospective 
design. The average age of the mOC group (21.4 ± 3.1 years; age range: 12–25) 
was younger than that of the OD (23.3 ± 1.3 years; age range: 21–25; p < 0.05) 
as FP is offered to girls ≥12 years and donors must be at least 21 years of age.
Wider implications of the findings: These findings suggest that young pu-
bertal and adolescent patients undergoing FP for medical indications can 
safely achieve adequate, albeit perhaps slightly diminished responses to go-
nadotropin COH as compared to healthy young ODs. Importantly, all young 
patients had mature oocytes cryopreserved, affording them an opportunity for 
future attempts at fertility when desired. Successful FP in our youngest patient 
(12 years) indicates that OC can represent a promising and potential option, 
even for newly pubertal girls.
Study funding/competing interest(s): Funding by University(ies), New York 
University Langone Medical Center.
Trial registration number: Not applicable.

P-298 The effect of FSH and activin A activation on Akt and pAkt 
protein levels of bovine ovarian follicles cultured in vitro

F. Tepekoy Ozcelik1, G. Akkoyunlu1

1Akdeniz University Faculty of Medicine, Histology and Embryology, Antalya, 
Turkey

Study question: This study was designed to test whether activation of bovine 
ovarian follicles by recombinant human follicle stimulating hormone (rhFSH) 
or recombinant human Activin A (rhActA) during in vitro follicle culture af-
fects Akt or pAkt protein levels of the ovarian follicles.
Summary answer: The results of the study suggest that, the use of rhActA 
as activator of bovine ovarian follicular development in vitro, results in higher 
pAkt protein level of the ovarian follicles with respect to rhFSH or combined 
treatment of rhFSH and rhActA.
What is known already: rhFSH and rhActA have been used in mammalian 
ovarian follicle culture systems for activation of follicular growth in vitro. 
Treatment of the follicles by these activators in combined form resulted in big-
ger follicle sizes but unhealthy oocyte development. It is also suggested that 
these activators might be responsible for primordial follicle survival through 
Akt pathway. The effects of these hormones to follicles were generally evalu-
ated by only morphological criteria after in vitro culture.
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Study design, size, duration: In this study, five experimental groups existed: 
Cortical strips obtained from fresh bovine ovaries: (1) or cortical strips cultured 
in vitro without any activation (2) or with activation of rhFSH (3), rhActA (4) or 
combination of these activators (5). Each group contained the pool of follicles 
from five different ovaries.
Participants/materials, setting, methods: Ovarian cortical strips isolated 
from heifers were cultured in vitro for 6 days with addition of rhFSH (50 ng/
mL), rhActA (100 ng/mL) or combination of these hormones. After culture 
period, strips including a number of secondary follicles were lysed for western 
blotting. Akt and pAkt protein levels were determined for each group.
Main results and the role of chance: 20% of control group of cortical strips 
cultured included secondary follicles. There were 23 and 26% of secondary 
follicle containing strips in rhFSH and rhActA treated groups respectively, 
whereas secondary follicle containing cortical strip ratio was 18% in combina-
tion group of rhFSH and rhActA.

Although, total Akt levels of different groups were found to be similar, pAkt 
level of the cortical strips exposed to a combination of rhFSH and rhActA was 
significantly (P < 0.05) lower than other groups. The control group of fresh cor-
tical strips displayed significantly the highest pAkt level. rhActA group cortical 
strips had also a significantly higher level of pAkt with respect to other culture 
groups rhFSH group had also a higher level of pAkt with respect to control 
group of culture.
Limitations, reason for caution: These results only display the effect of fol-
licle activating hormones to one step of possible regulators of follicular survival 
that includes active form of Akt protein. However, there are many other mol-
ecules to be evaluated after in vitro follicle culture procedures for establishment 
of optimal culture systems.
Wider implications of the findings: Akt is participated in anti-apoptotic 
mechanisms that prevent follicular atresia. Hence, reduced levels of pAkt in 
rhFSH and rhActA combination group might be the reason of lower numbers 
of follicles reaching secondary stage. In previous studies rhActA was shown to 
have role in early stage follicle survival and this approach might explain higher 
levels of pAkt in rhActA group. The results obtained from this study may sug-
gest an evaluation criteria for in vitro cultured follicles.
Study funding/competing interest(s): Funding by National/International 
Organization(s), The Scientific and Technological Research Council of Turkey 
(TUBITAK).
Trial registration number: 112S390.

P-299 Natural ovarian stimulation (NATOS): an innovative  
estradiol-sparing, multiple follicle protocol suitable for fertility 
preservation in women with breast cancer

E. Adda-Herzog1, V. Gallot1, A. Le Bras2, L. Hesters2, R. Fanchin2

1Antoine Beclere Hospital, Reproductive Medicine, Clamart, France
2Antoine Beclere Hospital, Reproductive Biology, Clamart, France

Study question: It is suitable, for fertility preservation candidates with breast 
cancer, to recovering multiple mature eggs while avoiding hyper-estrogenism, 
an inherent by-product of controlled ovarian hyperstimulation (COH). There-
fore, we aimed at testing an innovative COH protocol that dissociated E2 pro-
duction from multiple follicle development using strong and sustained GnRH 
antagonist doses.
Summary answer: This pilot study indicates that NATOS is effective because 
it ensures serum E2 levels within the physiological range, strong follicle pro-
duction and viable eggs, as reflected by high pregnancy rates. Therefore it con-
stitutes a therapeutic option for women with breast cancer.
What is known already: Supraphysiologic E2 levels are unwelcome in fertil-
ity preservation candidates with breast cancer. Aromatase inhibitors have been 
used during COH to avoid hyper-estrogenism but serum oestrogens levels can 
exceed 600 pg/mL when numerous oocytes are recovered. Therefore, we tested 
an innovative COH protocol: we virtually curtailed endogenous LH levels by 
using strong and sustained GnRH antagonist doses while maintaining standard 
exogenous FSH-only administration.
Study design, size, duration: Prospective pilot study. We studied 5 IVF-ET 
candidates aged 28–35 years who volunteered to undergo NATOS. No exog-
enous E2 supplementation was performed during COH.
Participants/materials, setting, methods: On day 2 of their menstrual cycle, 
patients started daily recombinant FSH (doses fitting antral follicle counts, 
SC) paralleled with daily GnRH antagonist (3 mg/day, SC) administration. 

Ovulation triggering with hCG was performed when routine criteria of fol-
licle maturation were met and IVF-ET was done according to our routine 
procedures.
Main results and the role of chance: On dhCG, serum E2 and LH levels were 
343.8 ± 170.8 pg/ml and <0.1 mIU/ml, respectively. We obtained 16.2 ± 7.3 ma-
ture ovocytes and 12.2 ± 6.8 embryos. Endometrium thickness was preserved 
(9.2 ± 1.5 mm at day hCG) as well as fertilisation rates (73.0 ± 13.2%). Serum 
estradiol levels at day hCG per ovocyte retrieved was 21.5 ± 7.6 pg/mL. We can 
note the remarkable discrepancy between serum E2 levels on the day of hCG 
administration and oocyte and embryo availability. All 5 NATOS patients un-
derwent ET and 4 of them achieved an ongoing pregnancy. Pregnancies evolved 
uneventfully for the time being 2 patients delivered healthy babies.
Limitations, reason for caution: These results need to be confirmed in pro-
spective randomized comparative trials including a large number of patients. 
Dose-finding studies are needed to establish the effectiveness of lower GnRH 
antagonist doses.
Wider implications of the findings: These pilot results indicate that: 1. Profound 
LH suppression by strong and sustained GnRH antagonist doses in the presence 
of multiple growing follicles maintains E2 levels serum around the physiologi-
cal range; 2. NATOS challenges the hypothesis that sizeable LH amounts are 
required for follicle and oocyte competence; 3. NATOS offers a new therapeutic 
option for stimulating women undergoing IVF-ET, in particular, those with breast 
cancer seeking fertility preservation or those suffering from repeated failures.
Study funding/competing interest(s): Funding by University(ies), None.
Trial registration number: None.

P-300 Transplantation-induced follicle activation as a cross-species 
phenomenon

Abstract withdrawn by the author

P-301 Use of combined oral contraceptive (COC) pill to schedule 
ovarian stimulation with letrozole for fertility preservation in breast 
cancer patients

N. Vulliemoz1, M. Bellavia2, I. Streuli3, M.P. Primi4, J.F. Delaloye5, 
D. Wunder1, K. Zaman6, L. Perey6

1Lausanne University Hospital, Reproductive Medicine Unit, Department of 
Obstetrics and Gynaecology, Lausanne, Switzerland
2ProCrea, IVF Center, Lugano, Switzerland
3Geneva University Hospital, Reproductive Medicine Unit, Department of 
Obstetrics and Gynaecology, Geneva, Switzerland
4Lausanne University Hospital, Andrology and Reproductive Biology Laboratory, 
Department of Obstetrics and Gynaecology, Lausanne, Switzerland
5Lausanne University Hospital, Breast Center, Department of Obstetrics and 
Gynaecology, Lausanne, Switzerland
6Lausanne University Hospital, Department of Oncology, Lausanne, Switzerland

Study question: Time between surgery and the initiation of adjuvant chemo-
therapy is critical in patients with early stage breast cancer. We evaluated the 
use of COC pill to synchronise ovarian stimulation with letrozole to avoid delay 
in initiation of chemotherapy.
Summary answer: In patients with invasive breast cancer undergoing fertility 
preservation, use of COC pill to synchronise ovarian stimulation with letrozole 
is a potential option to manage timing between surgery and chemotherapy.
What is known already: Ovarian stimulation for oocyte and/or embryo cryo-
preservation is an established option for fertility preservation. Classically, an-
tagonist cycles commence with menstruation. Oktay et al. (2008) reported time 
between surgery and chemotherapy of 45 days with letrozole cycles starting 
with menstruation. Waiting for menses may result in unacceptable delay be-
tween surgery and chemotherapy. Proposed strategies to avoid delay include 
random start, GnRH antagonists in luteal phase and ovulation triggering fol-
lowed by GnRH antagonists in late follicular phase.
Study design, size, duration: We performed a retrospective analysis, between 
June 2007 and September 2013, of 35 patients with invasive breast cancer. They 
were referred to the Swiss French-Speaking Fertility Preservation Network for 
consideration of cryopreservation of oocytes and/or zygotes between surgery 
and adjuvant chemotherapy.
Participants/materials, setting, methods: Women of reproductive age were  
reviewed by a fertility specialist. COC (0.03 mg ethinylestradiol/0.15 mg  
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levonorgestrel) was started between day 2–5 of the cycle. Once ovarian stimulation 
was scheduled, COC was stopped. Two days later letrozole (5 mg/day) was intro-
duced. A further 2 days later ovarian stimulation was started using an antagonist 
protocol.
Main results and the role of chance: Median age at stimulation was 31 years 
(25–39) and 82.9% were nulliparous. Cancer characteristics: stage (IA: 
40%; IIA: 34.3%; IIB: 11.4%; IIIA: 11.4%; IIIC: 2.9%), grade (G1: 5.9%;  
G2: 26.5%; G3: 67.6%), receptors expression (oestrogen: 62.9%; progesterone: 
57.1%; HER2 3+: 27.3%). Median anti-Müllerian hormone level: 17.3 pmol/l 
(1.0–78.2). Median duration of COC (7 days, 2–73), stimulation (10 days, 
6–15), dose of stimulation (2025 IU, 862.5–3900), oestrogen level at trigger 
(1.6 nmol/l, 0.34–5.9), number of oocytes collected (11, 2–77) and mature  
(7, 1–52). 40% of patients choose to cryopreserve (median number) oocytes 
(7.5, 1–52), 45.7% zygotes (4.5, 1–12) and 14.3% both (6 (5–11) oocytes and 
7 (3–10) zygotes). The median fertilisation rate was 83.3% (14.3–100). The 
median time from surgery to chemotherapy was 35 days (18–63).
Limitations, reason for caution: This is a retrospective analysis with a small 
sample size. Further evaluation of the potential role and safety of COC to syn-
chronise ovarian stimulation with letrozole requires a prospective study with 
adequate length of follow up and outcomes such as use of preserved oocytes/
zygotes, pregnancy rate, and cancer recurrence.
Wider implications of the findings: It is crucial not to delay chemotherapy when 
deciding to perform fertility preservation in patients with invasive breast cancer. 
COC pill allows flexibility of ovarian stimulation scheduling during the planning of 
fertility preservation. Since timing is important, it is also essential to refer patients 
to discuss fertility preservation as early as possible, preferably before surgery.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Laus-
anne University Hospital.
Trial registration number: None.

P-302 Conventional versus slush nitrogen vitrification of human  
ovarian tissue

R. Talevi1, V. Barbato1, I. Fiorentino1, S. Braun1, S. Longobardi2, R. Gualtieri1

1Università degli studi di Napoli Federico II, Dipartimento di Biologia, 
Napoli, Italy
2Merck Serono S.p.A., Medical Division, Roma, Italy

Study question: Does slush nitrogen vitrification improve the morphofunc-
tional preservation of ovarian slices compared with conventional vitrification?
Summary answer: Results demonstrate that compared to conventional vitrifi-
cation, slush nitrogen improves the preservation of follicles and stromal cells 
and decreases ultrastructural damage of oocyte mitochondria.
What is known already: Controversial data in literature about the efficiency 
of vitrification of human ovarian tissue can be due to limitative factors as the 
speed of freezing, the choice of supports and the use of high concentrations of 
cryoprotectants. The use of slush nitrogen that avoids the Leidenfrost effect 
increasing the cooling rate to 135,000°C/min, has been shown to improve the 
clinical efficacy of human oocyte vitrification.
Study design, size, duration: We performed a control vs. treatment study on 
human ovarian biopsies collected during laparoscopy from seven consenting 
patients. Cortical strips (2 mm × 4 mm × 1 mm) of each patient were processed 
for histology, confocal microscopy and ultrastructure either as fresh controls (F) 
or after vitrification in liquid (LN2) or slush nitrogen (SN2).
Participants/materials, setting, methods: Ovarian strips were treated at RT 
5 min in 25%, 5 min in 50%, and 1 min in 100% vitrification solution (VS: 
MEM, HSA 20 mg/ml, DMSO 10%, EG 26%, PVP 2.5%, sucrose 1 M), 
plunged in LN2 or SN2 and thawed at 37°C in culture medium with 1 M (15 s), 
0.5 and 0.25 M sucrose (5 min).
Main results and the role of chance: A total of 978 follicles (F, n = 206; LN2, 
n = 468; SN2, n = 304) were studied. The percentages of grade 1–3 follicles in 
F were not affected by SN2 vitrification (50.3 vs. 50.1, 18.9 vs. 21.1, 30.8 vs. 
28.8, NS) whereas a highly significant decrease of grade-1 follicles (28.1%) 
and increase of grade-2 follicles (37%) (P < 0.01) occurred after vitrification 
in LN2. Preliminary ultrastructural data showed that LN2 follicles (n = 6) had  
increased signs of cryoinjuries, i.e., a disorganized layer of granulosa cells 
(GC), oocyte with extracted cytoplasm and damaged mitochondria (F, 32.4; 
SN2, 38.6; LN2, 65%; P < 0.01) compared to both fresh (n = 5) and SN2 fol-
licles (n = 5). Stromal cells appeared heterogeneous in all samples.

Limitations, reason for caution: The ultrastructural data are preliminary and 
the study is in vitro evaluation that should be warranted by post thawing in vitro 
culture and xenotransplantation.
Wider implications of the findings: SN2 vitrification, allowing a better preser-
vation of grade 1 follicles, could improve the resumption of endocrine and repro-
ductive functions in post-oncological patients after ovarian slices transplantation.
Study funding/competing interest(s): Funding by University(ies), Funding by 
Commercial/Corporate Company(ies), Merck Serono S.p.A. Rome.
Trial registration number: None.

P-303 The research on the xenotransplantation of human frozen-thawed 
ovarian tissues in vitro culture in the presence of gdnf

F. Dong1, Y.I.L.I. Wang1, Y. Su1, Y. Guo1, L. Hu1, F.A.N.G. Wang1, Y. Sun1

1The First Affiliated Hospital of Zhengzhou University, Center for  
Reproductive Medical, Zhengzhou Henan, China

Study question: Whether could human ovarian follicles better grow and de-
velop when the human frozen-thawed ovarian tissues were xenotransplanted to 
nude mices after in vitro culture in the presence of GDNF.
Summary answer: The follicles of 100 ng/ml GDNF grafted group have the 
better growth and development potential than that of the grafted group.
What is known already: Recently, glial cell line-derived neurotrophic factor 
(GDNF) was found playing an important role in male and female reproductive 
system. It has been confirmed to promote follicular development in mice, porch 
and sheep. But the effects of GDNF on human follicular development have not 
yet be demonstrated by related reports.
Study design, size, duration: We collected 30 normal ovarian cortex tissues. 
These ovarian tissues were cryopreservated by the direct cover vitrification. The 
frozen-thawed human ovarian tissues were cultured in vitro for 6 days, by using 
the basic culture medium (the grafted group) and the 100 ng/ml GDNF culture 
medium (100 ng/ml GDNF grafted group). In the two groups, the human ovar-
ian tissues were xenotransplanted under kidney capsule of nude mice. We had 
finished this experiment for more than 2 years.
Participants/materials, setting, methods: In the above two groups, the human 
ovarian tissues were xenotransplanted under the left and right kidney capsule 
of nude mice. After the xenotransplantion for 1 week, we tested the histology 
and the PCNA and CD34 immunohistochemical staining. And we also tested 
the histology and the PCNA and CD34 immunohistochemical staining in the 
frozen-thawed human ungrafted ovarian tissues (ungrafted group).
Main results and the role of chance: We used 15 nude mice in this experiment. 
13 nude mice survived (survival rate 86.67%). We recovered 25 grafts (recover 
rate 96.15%). In grafted group and 100 ng/ml GDNF grafted group, the percent-
age of primordial follicles was significantly lower and the percentage of primary 
follicles was significantly higher than that in ungrafted group. Among the three 
groups, there was statistical significancy between each two groups (P < 0.05). 
The percentage of secondary follicles present in 100 ng/ml GDNF grafted group 
was significantly higher than that in control ungrafted group (P < 0.05). The 
PCNA positive rate in 100 ng/ml GDNF grafted group was highest among the 
three groups (P < 0.05). The microvascular density in 100 ng/ml GDNF grafted 
group was higher than that in the grafted group (P > 0.05).
Limitations, reason for caution: Although we demonstrated that the follicles 
of 100 ng/ml GDNF grafted group have the better growth and development 
potential than that of the grafted group, we could not make preantral follicles 
in vitro maturation.
Wider implications of the findings: We demonstrated that GDNF could pro-
mote the frozen-thawed human preantral follicular development.
Study funding/competing interest(s): Funding by University(ies), Funding by 
Hospital/Clinic(s), the First Affiliated Hospital of Zhengzhou University and 
Health Department of Henan Province.
Trial registration number: No.

P-304 Knowledge, attitudes and awareness regarding fertility preservation 
among cancer patients, oncologists and clinical practitioners in Lebanon

G. Ghazeeri1, D. Zebian2, A. Nassar1, S. Harajly1, A. Abdallah1, S. Hakimian1, 
B. Skaiff1, J. Awwad1

1American University of Beirut, Department of Ob/Gyn, Beirut, Lebanon
2American University of Beirut, Department of Emergency Medicine, Beirut, 
Lebanon
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Study question: What are the attitudes, knowledge and awareness of fertility 
preservation and its options among patients’, oncologists’ and clinical practitio-
ners’ (CPs) in Lebanon?
Summary answer: The attitudes and knowledge of FP among health profes-
sionals and cancer patients in Lebanon is poor, awareness therefore should be 
promoted. Many barriers to FP knowledge among patients and physicians were 
identified. Moreover difficulties were identified among health practitioners to-
wards the discussion of FP options with patients.
What is known already: Fertility Preservation (FP) is a rapidly developing 
medical field aiming to help women, men and children overcome the prob-
lems of infertility associated with cancer treatments such as radiation and 
chemotherapy. Increasing survival rates of cancer patients emphasizes the sig-
nificance of quality of life concerns that include preservation of fertility. In 
Lebanon, little is known about FP practices directed towards cancer patients, 
and even less about the attitudes, knowledge and awareness of FP among 
health professionals.
Study design, size, duration: This was a cross sectional study involving sur-
veys administered to clinical practitioner’s (CPs, n = 88), and patients (n = 141) 
at the American University of Beirut Medical Center (AUBMC), Lebanon and 
oncologists (n = 53) all over Lebanon between March 2012 and February 2013. 
There were no interventions in this study.
Participants/materials, setting, methods: Three different surveys were admin-
istered to CPs, patients’ and oncologists, with the main outcome measures being 
the attitudes, awareness and knowledge score towards fertility preservation.
Main results and the role of chance: Awareness of FP: Approximately 90% 
of CPs and 94% of oncologists agree that FP should be discussed with the pa-
tient before their cancer treatment. Patients were found to be undecided towards 
the acceptance of FP religiously (32.6%), its cost (34.8%) and success rate 
(37.6%). Attitudes of FP: there is evidence towards the existence of gender stig-
matization in relation to informing patients of their FP options. Knowledge of 
FP: there was conflicting knowledge of FP options available in Lebanon among 
oncologists. CPs were more likely to have accurate knowledge of FP options 
and treatment. The mean FP knowledge score among patients was 7.57 ± 3.20, 
with a maximum score of 18 possible.
Limitations, reason for caution: The main limitation of this study was the 
structure of the questionnaire. This limited the potential for an in depth analysis 
of the practice behavior of oncologists and CPs; patient characteristics as barri-
ers towards FP and system barriers to FP.
Wider implications of the findings: AUBMC captures 15.3% of the cancer 
patients in Lebanon; currently the fertility rate in Lebanon is 1.76-below the 
replacement rate. More is needed to be done to ensure that oncologists and 
CPs are communicating and discussing FP with their patients and among them-
selves. A proactive approach needed to educate, train, and increase the aware-
ness of current FP options in relation to cancer treatment in order to empower 
patients to seek fertility preservation.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Ameri-
can University of Beirut Medical Center (AUBMC). However this study  
received no funding, and there are no competing interests to declare.
Trial registration number: Not applicable.

P-305 Acute requests for cryopreservation of oocytes: a challenge  
for IVF-clinics

F. Mol1, T. Dahhan1, G.G. Kenter2, F. van der Veen1, E.A.F. Dancet1, 
M. Goddijn1

1Centre for Reproductive Medicine, Obstetrics and Gynaecology, Amsterdam, 
The Netherlands
2Centre for Gynaecological Oncology Amsterdam, Obstetrics and  
Gynaecology, Amsterdam, The Netherlands

Study question: How can IVF-clinics identify organizational obstacles inher-
ent to acute cryopreservation and how can IVF-clinics develop a new clinical 
pathway to overcome these obstacles?
Summary answer: ‘Strengths, Weaknesses, Opportunities and Threats’ 
(SWOT)-analyses proved useful both to explore organizational obstacles and to 
evaluate a clinical pathway for acute requests for cryopreservation of oocytes.
What is known already: Obstacles limiting the access to fertility preservation 
(FP) have been described from the perspective of the patient and the health care 
professional. No studies have described obstacles of organizing FP from the per-
spective of the IVF-clinic. Cryopreservation of oocytes is the most common form 

of FP and requires interdisciplinary collaboration, adequate information provi-
sion and early referral. Because IVF-clinics usually organize elective care, setting 
up a new clinical pathway for acute cryopreservation of oocytes is a challenge.
Study design, size, duration: Quality management project, executed from  
May 2011 until July 2013.
Participants/materials, setting, methods: For this project, which included one 
IVF-clinic and two oncological sites, a four-step strategy was used: (1) monitor-
ing baseline referral process of women with an acute request for cryopreserva-
tion of oocytes, (2) a baseline SWOT analysis, (3) the set-up of an acute clinical 
pathway for cryopreservation of oocytes and (4) a final SWOT analysis.
Main results and the role of chance: Acute cryopreservation of oocytes was 
requested for a total of 28 women. Most requests (n = 16; 70%) concerned 
women with breast cancer. The mean age of women with an acute request was 
32.0 years (range 23–41 years). Five requests concerned FP for women younger 
than 18 years (all women with mosaic Turner syndrome). The implementation 
of information leaflets and pre-consultation questionnaires for women and re-
ferring professionals improved the quality of first FP consultation as evaluated 
by final SWOT-analysis. Collaboration with oncological centres and informa-
tion about FP for professionals improved the referral process.
Limitations, reason for caution: This quality management project did not 
allow for benchmarking with other IVF-clinics. Examining the effectiveness of 
the clinical pathway in offering other FP treatments to all women with an acute 
indication was not possible. This project did not assess the quality dimension 
of patients.
Wider implications of the findings: The systematic approach of this quality 
management project led to the set-up of a separate clinical pathway for acute 
cryopreservation of oocytes and is advised to other IVF-clinics.
Study funding/competing interest(s): Funding by National/International 
Organization(s), Foundation NutsOhra (project number CE201003) and  
Virtutis Opus.
Trial registration number: Not applicable.

P-306 No effect of VEGF and bpV(HOpic), a potent inhibitor of PTEN, 
on primordial follicle growth activation in a human ovarian tissue 
xenotransplantation model

S. Klocke1, C. Tappehorn1, G. Griesinger1

1University Clinic of Schleswig-Holstein, Department of Reproductive  
Medicine and Gynecologic Endocrinology, Luebeck, Germany

Study question: Is it possible to optimize a SCID-mouse xenotransplan-
tation-model by the use of Vascular Endothelial Growth Factor (VEGF) and 
bpV(HOpic) to the extent of allowing complete human folliculogenesis with a 
sufficiently large, growing follicular cohort to assess intra-ovarian mechanisms 
during early growth and differentiation?
Summary answer: The xenotransplantation model yielded mature and appar-
ently healthy oocytes. An enhancing effect of bpV(HOpic) on the activation rate 
of human primordial follicles after xenotransplantation could not be detected. 
Likewise, no effects of VEGF treatment on neovascularisation were found.
What is known already: Human ovarian tissue transplanted into immunodefi-
cient mice is likely to engraft, however, necrosis may occur due to insufficient 
neovascularisation. VEGF plays an angiogenenic, but also nonangiogenic role, 
by stimulating the production of growth factors and mobilization of progenitor 
cells.

Deletion of genes in the PTEN-PI3K-Akt-Foxo3 pathway exhibited prema-
ture activation of dormant follicles and incubation of mouse ovaries in vitro 
with a PTEN inhibitor (bpV(HOpic)) and a PI3K activating peptide may acti-
vate dormant follicles.
Study design, size, duration: Prospective, controlled study on administra-
tion of VEGF to mice and treatment of human ovarian tissue with bpV(HOpic)  
before xeno-transplantation. Ovarian tissue was donated by two patients (30 and 
26 years), cut, randomly allocated to 5 experimental groups and transplanted to 
20 female SCID mice (two pieces per animal) for 16 weeks.
Participants/materials, setting, methods: 40 cortex fragments were ran-
domly allocated to five experimental groups. Group 1: tissue was cultured 
before transplantation for 24 h in 100 mM bpV(HOpic). Group 2: tissue 
cultured without bpV(HOpic). Group 3: 500 ng VEGF were administered to 
the mice. Group 4: administration of VEGF solvent. Group 5: combination 
of group 1 and group 3. After 16 weeks of transplantation the ovarian tis-
sue was removed and visible follicles were counted and opened to extricate 
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oocytes. The tissue and oocytes were fixed for histological evaluation and 
immunohistochemistry.
Main results and the role of chance: After the transplantation period 12 oo-
cytes (group 1: 3 germinal vesicle (GV); group 2: 1 metaphase I (MI), 1 GV; 
group 3: 1 GV; group 4: 1 metaphase II, 2 MI, 3 GV; group 5: no oocytes) from 
the xenografted tissue could be extracted. The immunohistochemical analysis of 
the oocytes showed normal and aberrant oocytes. The oocyte quality was inde-
pendent from the experimental group and the developmental stage of the oocyte.

In all experimental groups the number of antral follicles increased while the 
number of primordial follicles decreased. The proportion of follicles with high 
morphological quality was not statistically significant between the experimental 
groups ( p = 0.891). The proportion of proliferating ( p = 0.759) and apoptotic 
( p = 0.08) follicles did not differ between the experimental groups. The im-
munohistochemically assessment of the number of newly formed blood vessels 
is still in progress.
Limitations, reason for caution: Differences between groups in various out-
comes may not have reached statistical significance due to sample size con-
straints. Human ovarian tissue with high primordial cell count is difficult to 
obtain. The xeno-transplantation model appears still to be limited by significant 
necrosis despite fresh transfer of cortex after retrieval.
Wider implications of the findings: The previously described activation of 
dormant follicles by a PTEN inhibitor could not be replicated in this human-
mouse model system. An optimized SCID mouse human follicular growth 
model would allow the study of early events in recruitment and folliculogen-
esis, as well as clinical applications in the context of quality control and method 
optimization of fertility preserving techniques.
Study funding/competing interest(s): Funding by National/International 
Organization(s), Funding by Commercial/Corporate Company(ies), unrestrict-
ed educational grant by Ferring GmbH, Deutsche Forschungsgemeinschaft 
(DFG), FOR 1041, Germ Cell Potential.
Trial registration number: For basic science a trial registration number is not 
required.

P-307 Efficacy of random-start controlled ovarian stimulation  
in cancer patients

Abstract withdrawn by the author

P-308 Morphological and apoptotic evaluation of vitrified human 
ovarian tissue

R. Fabbri1, M. Macciocca1, R. Vicenti1, G. Pasquinelli2, S. Venturoli1

1S.Orsola Malpighi Hospital – University of Bologna, Gynecology and  
Pathophysiology of Human Reproduction Unit – DIMEC, Bologna, Italy
2S.Orsola Malpighi Hospital – University of Bologna, Clinical pathology – 
DIMES, Bologna, Italy

Study question: The aim of this study was to develop a vitrification proce-
dure for human ovarian tissue cryopreservation in order to optimally preserve 
the morphological characteristics of ovarian tissue. To evaluate the efficiency 
of this method Light Microscopy (LM), Transmission Electron Microscopy 
(TEM) and TUNEL assay were used.
Summary answer: After vitrification stromal compartment maintained mor-
phological and ultrastructural features similar to fresh tissue, and any apoptotic 
changes were observed. Regarding follicles, the vitrification did not induce 
nuclear fragmentation in the granulosa cells as well as in the oocyte; however 
the oocyte cytoplasm appeared slightly negatively affected by vitrification.
What is known already: Vitrification might be an emerging alternative pro-
cedure for the cryopreservation of ovarian tissue. Many studies support vitri-
fication as the method of choice for ovarian tissue cryopreservation, providing 
similar results to conventional freezing, with the additional advantage of pre-
serving the ultrastructure of stromal tissue, that is usually affected by freezing. 
Although these results are encouraging, some authors report that vitrification 
caused extensive morphological and functional damages to primordial follicle 
in human ovarian tissue.
Study design, size, duration: The preservation of ovarian tissue was evalu-
ated by LM, TEM and TUNEL assay on fresh and vitrified/warmed tissue of  
5 female to-male transgender subjects suffering from Gender Identity Disorder 
undergoing sex reassignment surgery by hysterectomy-ovarectomy and who 
have donated their ovarian tissue for research.

Participants/materials, setting, methods: Ovarian biopsy was cut into large 
size sample and cryopreserved using the vitrification/warming protocol, based 
on two incubation solutions at different cryoprotectant concentrations and on 
the use of an open system. Both fresh and vitrified/warmed tissues were pro-
cessed for LM, TEM and TUNEL assay.
Main results and the role of chance: By LM, the vitrified samples showed 
oocyte nucleus with slightly thickened chromatin and irregular shape, while 
granulosa cells were well preserved. The ovarian stromal maintained the fea-
tures of fresh tissue. By TEM, the vitrified oocytes showed nucleus with slight-
ly irregular shape and finely dispersed chromatin. Clear vacuoles were seen in 
the oocyte cytoplasm and a slight clarification of the cytoplasmic matrix as 
well. Cytoplasmic organelles were altered in shape and distribution. Irregu-
larly shaped mitochondria were found scattered in the cytoplasm or around 
large vacuoles. Granulosa cells were adherent to oocyte. Stromal cells showed 
dispersed chromatin and homogeneous cytoplasm with slight vacuolization. 
TUNEL assay demonstrated the lack of apoptosis induction by vitrification in 
ovarian tissue.
Limitations, reason for caution: A limitation of the present study was the  
lack of functional tests that allowed to assess if the damage to oocytes was  
reversible and transitory or not. Further investigation such as tissue culture and/or 
xeno-transplantation might give information about viability of the follicle and 
the stroma after vitrification.
Wider implications of the findings: As cryopreserved ovarian tissue can be 
transplanted orthotopically or heterotopically to restore both steroidogenic and 
gametogenic functions, the use of a well-preserved ovarian tissue is a funda-
mental prerequisite to obtain great results in clinical application. Therefore, the 
optimization of the vitrification protocol could allow to switch from conven-
tional freezing to vitrification for human ovarian tissue cryopreservation.
Study funding/competing interest(s): Funding by University(ies), University 
of Bologna.
Trial registration number: Clinical trial no. 61/2007/O/Tess.

P-309 How do female patients experience fertility preservation 
counselling and decision-making

W.L.D.M. Nelen1, L. Bastings1, O. Baysal1, J. IntHout2, M.A.F. Traas3, 
C.M. Verhaak4, C.C.M. Beerendonk1, D.D.M. Braat1

1Radboud University Medical Centre, Obstetrics and Gynaecology, Nijmegen, 
The Netherlands
2Radboud University Medical Centre, Health Evidence, Nijmegen,  
The Netherlands
3Gelre Hospital, Obstetrics and Gynaecology, Apeldoorn, The Netherlands
4Radboud University Medical Centre, Medical Psychology, Nijmegen,  
The Netherlands

Study question: How do female patients experience fertility preservation 
(FP) consultation (FPC) with a specialist in reproductive medicine and do 
patient experiences relate to decisional conflict and regret with regard to the 
FP decision?
Summary answer: Patients indicated room for improvement with respect to 
their experiences with various aspects of FPC. Negative experiences were as-
sociated with decisional conflict, whereas decisional conflict related to decision 
regret.
What is known already: When confronted with a need for gonadotoxic treat-
ment for either cancer or a benign disease, girls and young women will have 
to make an irreversible choice with regard to FP within a short period of time. 
Patients may experience difficulties in decision-making (decisional conflict) 
with respect to this decision and develop regret during follow-up. Patients’ 
knowledge about FP and their opportunities to ask questions during FPC have 
previously been inversely related to decisional conflict.
Study design, size, duration: A questionnaire on experiences with FPC – de-
signed after qualitative research – was retrospectively distributed to a cohort 
of 146 FPC patients counselled between July 2008 and July 2013. Aiming to 
minimise recall bias, we defined a subgroup of patients counselled since 2011 
and who did not try to conceive.
Participants/materials, setting, methods: Patients were aged ≥16 years when 
we distributed the questionnaire and had received FPC for either cancer or a 
benign disease in a single university hospital in the Netherlands. Apart from 
patient experiences, patient characteristics, follow-up, decisional conflict, and 
decision regret were assessed in the questionnaire.
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Main results and the role of chance: A total of 79 patients (54%) responded. 
Patients indicated room for improvement with respect to their FPC experiences. 
Out of 64 patients to whom FP was offered, 60 evaluated their decisional con-
flict. Negative experiences were associated with decisional conflict regarding 
the FP decision (not enough time for counselling: p < 0.0001; not having the 
opportunity to ask all questions: p < 0.0001; not feeling supported by the coun-
sellor: p = 0.0003; not all applicable FP options were discussed: p = 0.0001; ben-
efits and disadvantages of FP options were not clearly explained: p = 0.0005). 
Decisional conflict was related to decision regret (p < 0.0001). In the subgroup 
of patients counselled after 2011 who did not try to conceive (n = 33), patient 
experiences remained negatively associated with decisional conflict, whereas 
decisional conflict was related to regret (p < 0.0001).
Limitations, reason for caution: Given a retrospective design, we are not 
informed about the causality of the associations observed. We studied Dutch 
patients counselled in a single centre who were at least 16 years old when fill-
ing in the questionnaire. This may limit the generalisability of our data to other 
settings and populations.
Wider implications of the findings: More attention should be paid to the impor-
tance of patients’ experience with FPC and the association between patients’ FPC 
experiences and decisional conflict. Future research should focus at the causality 
of the associations between patient experiences, decisional conflict and decision 
regret. Interventions aiming at improving patients’ comprehension of the topic of 
FP and their feelings of being supported, such as written information material,  
a decision aid, or additional contact with the FP counsellor, are advisable.
Study funding/competing interest(s): Funding by University(ies), Nijmegen 
Centre of Evidence Based Practice.
Trial registration number: Not applicable.

P-310 Referral of female cancer patients for fertility preservation

O. Baysal1, L. Bastings1, C.C.M. Beerendonk1, D.D.M. Braat1, 
W.L.D.M. Nelen1

1Radboud University Medical Center, Obstetrics and Gynaecology, Nijmegen, 
The Netherlands

Study question: What are the current referral rates for newly diagnosed female 
cancer patients, aged 0–39 years, to a reproductive medicine specialist for fertil-
ity preservation (FP) counselling (FPC) and what changes can be detected in the 
numbers and characteristics of patients receiving FPC during time?
Summary answer: Although the absolute number of patients receiving FPC 
increased during time, only 7.1% of all patients (age 0–39) were referred for 
FPC in our region (2011). Referral disparities were found with respect to age 
and cancer diagnosis. Changes were seen in patients’ age, relationship status 
and FP choices during time.
What is known already: With FP prior to the start of gonadotoxic cancer treat-
ment, an attempt is made to safeguard patients’ future reproductive function. 
Despite patients’ preferences, guideline recommendations, and rapid evolve-
ment of FP techniques, referral rates for FPC are low. Barriers for referral and 
referral disparities have been identified in previous studies. However, these 
were conducted either in a non-European setting or without providing informa-
tion about patients who did not receive FPC.
Study design, size, duration: Data on all female cancer patients receiving 
FPC at the Rumc – a Dutch university hospital – were retrospectively collected 
(n = 233; 2001–2013). Referral rates were calculated for 2009–2011, based on 
hospital files and data from the Dutch Cancer Registry (n = 1487).
Participants/materials, setting, methods: The characteristics of patients re-
ceiving FPC (n = 233) were described in the light of the introduction of new FP 
techniques, i.e., ovarian tissue cryopreservation and the vitrification of oocytes. 
Referral rates were calculated for patients with various diagnoses and ages.
Main results and the role of chance: A total of 1487 female cancer patients 
(age 0–39) were diagnosed with invasive cancer in the Rumc’s region (2009–
2011) of whom 91 (6.1%) received FPC at the Rumc (n = 82) or at an affiliating 
hospital (n = 9). In 2011, the percentage of patients referred for FPC was 7.1%. 
Referral disparities were found with respect to age and diagnosis, since patients 
aged 20–29 years or diagnosed with breast cancer, lymphoma, and leukaemia 
were referred more frequently compared to patients under the age of 20 years 
or diagnosed with neurological cancer, cancer of the head, neck, lung, skin, uri-
nary tract, thyroid or adrenal gland, or eye. In the last years, patients tended to 
be younger, more frequently lacked a (stable) relationship and more frequently 
chose to perform FP.

Limitations, reason for caution: Referral rates might be underestimated as 
patients may not have an interest in FP, receive FPC elsewhere, or receive ovar-
ian transposition without adjuvant FPC.

Moreover, we were uninformed about other characteristics than diagnosis 
and age of patients who did not receive FPC and could not investigate all pos-
sible referral disparities.
Wider implications of the findings: The low referral rates and referral dispari-
ties reported in the current study indicate that there are opportunities to improve 
referral practices. Future research should focus at (the implementation and evalu-
ation of) interventions to improve referral practices, such as information materials 
for patients at oncology departments, discussion prompts, or methods to increase 
the awareness of physicians and patients of FP techniques and guidelines.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Funding 
by National/International Organization(s), Radboud University Medical Center, 
Nijmegen, The Netherlands, Nijmegen Centre for Evidence Based Practice.
Trial registration number: Not applicable.

P-311 Desire for children and self-reported mental health in 484 female 
and male survivors of cancer in reproductive age

C. Lampic1, G. Armuand1, L. Wettergren1, K. Rodriguez-Wallberg2

1Karolinska Institutet, Neurobiology Care Sciences and Society, Stockholm, 
Sweden
2Karolinska Institutet, Clinical Science Intervention and Technology,  
Stockholm, Sweden

Study question: Is the desire for children among cancer survivors consistent 
with the preferences they had when cancer treatment and potential fertility pres-
ervation was planned?
Summary answer: Among survivors without a desire for children at time of 
cancer treatment, one out of six changed their mind and wished to have children 
3–7 years later.
What is known already: Cancer patients with no desire for children at diagnosis 
are less likely to receive information about the impact of their planned treatments 
on future fertility and about fertility preservation. Cancer survivors that become 
involuntarily childless report more psychological distress and worse mental 
health compared to survivors that are able to conceive following treatment.
Study design, size, duration: Cross-sectional survey of survivors identified 
in national population-based cancer registries. Inclusion criteria: diagnosed 
2003–2007 with a malignancy requiring a treatment recognized as gonadotoxic 
and/or treatment directed at the reproductive organs and being of reproductive 
age (18–45 years) at diagnosis. Eligible survivors (N = 810) were approached 
by a postal questionnaire during 2010.
Participants/materials, setting, methods: A total of 484 survivors, 156 men 
and 328 women (60% response rate) completed the postal survey, which in-
cluded study-specific items on reproductive variables and the validated Swedish 
version of the Short Form 36 Health Survey (SF-36). Face validity and feasibil-
ity of study-specific items were confirmed in a pilot study.
Main results and the role of chance: Most survivors who had a desire for 
children at time of cancer treatment still wanted children 3–7 years later. In 
addition, a substantial group (n = 55, 17%) with no initial desire for children 
had changed their mind about wanting children after treatment. This group was 
characterized by young age (p < 0.001) and being childless at cancer diagnosis 
(p < 0.001); while most of the men in this group had banked sperm, none of 
the women had used fertility preservation. About a third of the survivors with a 
desire to have children had experienced difficulties achieving a pregnancy after 
the cancer treatment. An unfulfilled desire to have children was associated with 
worse mental health in the survivors.
Limitations, reason for caution: While no response bias was detected regard-
ing age at diagnosis or time since diagnosis, the relatively low response rate 
may be a threat to the external validity. In addition, some caution is advised 
when drawing conclusions from retrospective data.
Wider implications of the findings: Health professionals in cancer care need 
to be aware that patients’ plans for future children may change over time, partic-
ularly if they are young and childless at diagnosis. All patients of reproductive 
age should be provided with adequate information about the impact of cancer 
treatment on future fertility and fertility preservation.
Study funding/competing interest(s): Funding by National/International 
Organization(s), The Swedish Cancer Society.
Trial registration number: N/A.
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P-312 Human ovarian tissue viability before and after cryopreservation 
in a major European centre

L. Bastings1, J. Liebenthron2, J.R. Westphal1, C.C.M. Beerenconk1,  
H. Van der Ven2, B. Meinecke3, M. Montag4, D.D.M. Braat1, R. Peek1

1Radboud University Medical Center, Department of Obstetrics and  
Gynaecology, Nijmegen, The Netherlands
2University of Bonn, Department of Gynecological Endocrinology and  
Reproductive Medicine, Bonn, Germany
3University of Veterinary Medicine Hannover, Department of Reproductive 
Biology, Hannover, Germany
4University of Heidelberg, Department of Gynecological Endocrinology and 
Fertility disorders, Heidelberg, Germany

Study question: What is the effect of cryopreservation and thawing of ovarian 
tissue following the protocols of a major European centre on the viability of 
ovarian tissue from oncological patients opting for fertility preservation?
Summary answer: Ovarian tissue cryopreservation and thawing significantly 
impairs the viability of stromal cells as well as follicles in the ovarian tissue of 
oncological patients opting for fertility preservation.
What is known already: Worldwide, cryopreserved ovarian tissue from at least 
2500 patients is stored at a limited number of highly experienced centres. Preg-
nancies following ovarian tissue thawing and autotransplantation, have demon-
strated that at least part of the ovarian tissue survives the cryopreservation and 
thawing procedure. It remains unknown, however, whether there is any room for 
improvement of frequently used protocols for cryopreservation and thawing in 
order to achieve higher pregnancy rates.
Study design, size, duration: This prospective cohort study was conducted 
from January through November 2012 and included 25 cancer patients opting 
for ovarian tissue cryopreservation at a Cryobank from a university hospital. 
For each patient, ovarian tissue viability was assessed before and after cryo-
preservation and thawing according to the Cryobank’s protocols.
Participants/materials, setting, methods: 3-mm biopsies were taken from the 
ovarian tissue before and after cryopreservation/thawing, and subjected to vari-
ous follicle viability assays (histology; Calcein viability assay, follicle steroid 
hormone production in vitro). In addition, glucose uptake in vitro was used to 
determine overall tissue viability.
Main results and the role of chance: Cryopreserved/thawed ovarian tis-
sue showed a significant decrease in glucose uptake when compared to fresh  
(control) tissue (p = 0.004 during day 0–4 of the in vitro culture; p = 0.002 
during day 4–7), indicating a negative influence of cryopreservation/thawing 
on the tissue’s overall viability. With respect to follicle viability, statistically 
significantly lower E2 and progesterone production (day 4–7; p = 0.004 after 
correction for biopsy weight; p = 0.025 after correction for follicle viability 
count) were found for cryopreserved/thawed tissue. A lower percentage of the 
follicles was intact (histology) after cryopreservation/thawing (73 vs. 96% in 
fresh tissue). The numbers of viable follicles as determined by the Calcein  
viability assay were similar for fresh and cryopreserved/thawed tissue.
Limitations, reason for caution: Since only small biopsies were available, the 
number of follicles that could be evaluated was limited, which may have led to 
sample bias. Therefore, the exact consequences of our study for pregnancy rates 
after autotransplantation of ovarian tissue are not certain.
Wider implications of the findings: This study emphasizes the importance of 
comparing and optimizing protocols that are clinically used for cryopreserva-
tion and thawing of ovarian tissue. By optimising protocols, the viability of 
ovarian tissue after cryopreservation and thawing – and conceivably the clinical 
outcome after ovarian tissue autotransplantation – may be improved in the near 
future. Efforts to improve protocols should not only assess the viability of the 
follicles, but also the viability of the stromal cell compartment.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Funding 
by National/International Organization(s), Funding by commercial/corporate 
company(ies), 3.
Trial registration number: Not applicable.

P-313 Breakthrough in vitrification methods – a highly secure, safe 
and efficient aseptic method of vitrifying and storing oocytes for oocyte 
banking and all IVF indications

B. Wirleitner1, P. Vanderzwalmen2, L. Hradeck?3, Y. Prapras4, N.H. Zech5

1IVF-Centers Prof. Zech, IVF Centers Prof. Zech Bregenz, Bregenz, Austria

2Centre Hospitalier Inter Régional Edith Cavell (CHIREC) Braine-l’Alleud, 
Braine-l’Alleud, Bruxelles, Belgium
3IVF-Centers Prof. Zech, IVF-Centers Prof. Zech Pilsen, Pilsen,  
Czech Republic
4IANENTRO Fertility Center, Thessaloniki, Greece
5IVF Centers Prof. Zech, IVF Centers Prof. Zech Bregenz, Bregenz, Austria

Study question: Do we have to be afraid of aseptic vitrification protocols for 
oocyte cryopreservation and does this fear justify the wide spread use of open 
devices disregarding the guidelines of the EU-directives?
Summary answer: We developed a method for aseptic vitrification of oocytes 
which is, compared to ‘open’ non-aseptic devices a highly secure and shows 
efficient results. Our protocol fulfills all requirements to comply with the strict 
regulations in the EU and is applicable for egg donation and for other IVF 
indications.
What is known already: Despite the fact that non-aseptic vitrification implies 
risk of contamination with pathogens and – even more critical – direct contact 
with reactive chemical compounds present in liquid nitrogen during the whole 
storage period, this technique is applied in many centers worldwide. The aim of 
this study was to show that aseptic vitrification is not only working for zygotes 
and blastocysts but also for metaphase-II oocytes and it should be seen as state-
of-the-art in the IVF-Lab.
Study design, size, duration: The data were collected in course of a multi-
center study in three European IVF-centers. During 3 years 1.174 oocytes from 
83 egg donation cycles and 64 IVF cycles were aseptically vitrified and warmed 
with our protocol. First endpoint was embryo development, second endpoint 
implantation and birth outcome.
Participants/materials, setting, methods: MII-oocytes derived from egg do-
nation as well as from IVF-patients were aseptically vitrified and warmed using 
VitriSafe devices and protocol optimized for the closed device. After fertiliza-
tion by ICSI or IMSI embryo development was monitored. Transfer took place 
either on day 3 or day 5. Pregnancy outcome was evaluated.
Main results and the role of chance: After vitrification/warming a survival rate 
of 85.6% was observed as evaluated by vital and morphologically normal oo-
cytes 2 h after warming. Thereby, no statistically significant difference between 
donor oocytes and oocytes derived from the heterogeneous pool of IVF-patients 
was found. After ICSI or IMSI a fertilization rate of 77.6% was obtained, which 
was comparable to fresh cycles in the same time period. Further, a cleavage rate 
on day 3 of 95.9% was reported. After transfer of either cleavage stage embryos 
or blastocysts, the implantation rate ranged between 13.8% with day 3 embryo 
transfer and 24.1% after blastocyst transfer. Further a birth rate of 35.1% was 
documented. No minor or major birth defects were reported.
Limitations, reason for caution: The results demonstrate that our aseptic vit-
rification protocol is highly secure and efficient, not only for donor oocytes, 
which have the best chances to survive the stressful cryopreservation procedure, 
but also for oocytes from IVF-patients with impaired oocytes quality.
Wider implications of the findings: Some earlier investigations applying 
closed devices for vitrification reported reduced survival rates and poor embryo 
development; however these studies used different vitrification protocols. When 
using aseptic straws protecting gametes from direct contract with liquid nitro-
gen, it has to be taking into account that the cooling rates (but not the warming 
rates!!) are reduced which has to be overcome by an adapted vitrification proto-
col in term of media and timing of exposure to CP solutions.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), None.
Trial registration number: None.

P-314 GnRH agonist Leuprolide acetate does not protect human ovary 
and granulosa cells from chemotherapy induced damage

O. Oktem1, G.N. Sahin1, G. Bildik1, E. Palaoglu2, U. Ince3, E. Alper4, 
C. Taskiran1, Y. Guzel4, B. Urman1

1Koc University School of Medicine, Obstetrics and Gynecology, Istanbul, 
Turkey
2American Hospital, Clinical laboratory, Istanbul, Turkey
3Acibadem University, Pathology, Istanbul, Turkey
4American Hospital, Women’s Health Center Assisted Reproduction Unit, 
Istanbul, Turkey

Study question: Do GnRH agonists really protect human ovary from chemo-
therapy induced damage?
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Figure 1C
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Figure 1D

Summary answer: No, GnRH agonist (GnRHa) leuprolide acetate does not 
offer any protection against chemotherapy induced damage in human ovary.
What is known already: Randomized controlled trials assessing whether or 
not the administration of GnRH agonists protect the ovaries of female cancer 
patients exposed to gonadotoxic chemotherapy regimens yielded conflicting re-
sults. We therefore hypothesized that if GnRH agonists really protect ovarian 
follicles from cytotoxic chemotherapy regimens via their cognate receptors in 
the ovary they should offer at least some degree of protection when used in vitro.
Study design, size, duration: An in vitro histomorphometric human study with 
quantitative hormonal, cell proliferation and apoptosis markers
Participants/materials, setting, methods: Ovarian cortical samples obtained 
from young patients (mean age 32 ± 2.4) undergoing laparoscopic excision of 
benign ovarian cysts were dissected equally into 1 cm × 0.5 cm pieces and 

cultured in 24 well format culture plate for 24 h. Luteal granulosa cells recov-
ered from follicular fluid during oocyte retrieval procedure were plated (50,000 
cells/well) in 24 well format culture plate for 24 h. Culture medium consisted 
of DMEM-F12 culture medium supplemented with 10% FBS. Chemotherapy 
agents with different gonadal toxicity were choses. Cisplatin (40 μg/mL), pacli-
taxel (2000 ng/mL), 5-FU (100 ng/mL) TAC combination (docetaxel, adriamy-
cin, cyclophosphamide, 0.6 thru 10 ng/mL) were used at doses corresponding 
to their therapeutic blood levels. Since LD

50
 for human oocytes is 2 Gy this dose 

was chosen for radiation. Immortalized proliferating granulosa cells (COV434) 
were plated in E96 well plate (50,000 cells/well). When the cells reached the log 
phase, they were treated TAC chemotherapy regimen at five different concentra-
tions (0.6–1.2–2.5–5–10 ng/mL) corresponding to the lowest and peak blood 
levels of the drugs. For each concentration of the combination, GnRH agonist 
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Leuprolide acetate was given at 3 different concentrations (12.5–25 and 50 ng/
mL), which reflect the minimal blood and the highest intrafollicular concentra-
tions of the drug. The effect of TAC chemotherapy regimen ± GnRHa on granu-
losa cells were monitored in a real-time quantitative manner using × Celligence 
system up to 50 h. The presence of GnRH receptor in granulosa cells were 
validated using RT-PCR method. The culture fluids of ovarian cortical samples 
and granulosa cells were assayed for estradiol, progesterone and AMH pro-
duction. Granulosa cells incubated with chemotherapy agents ± GnRHa were 
processed for apoptosis marker cleaved caspase-3 expression and YO-PRO-1 
staining under immunofluorescence microscope (Olympus IX71).
Main results and the role of chance
Ovarian cortical samples: In vitro E

2
, P and AMH production from cortical 

samples incubated with cisplatin, paclitaxel and radiation were not different from 
their counterparts treated with GnRHa (Figure 1A). But compared to control their 
hormone production were significantly lower regardless of the addition of GnRHa. 
Similarly, neither the number of dormant primordials nor the growing follicle frac-
tions (primary, preantral and antral) differed between chemotherapy and chemo-
therapy ± GnRHa groups. Control samples contained significantly higher number 
of follicles compared to chemotherapy/radiation ± GnRHa subgroups.
Luteal granulosa cells: E

2
 and P productions of luteal granulosa cells exposed 

to antimetabolite chemotherapy drug 5-FU ± GnRHa were comparable to control 
cells whereas those cells treated with cisplatin, taxol, and TAC with and without 
GnRHa produced significantly less amount of E

2
 and P than control cells. In ac-

cordance, the proportion of dead cells as evidenced by YO-PRO-1 staining were 
significantly higher in the cells exposed to toxic cisplatin and TAC chemo regi-
mens. Addition of GnRHa did not decrease the number of dead cells (Figure 1B).
Immortalized granulosa cells: The cells exposed to TAC regimen at five dif-
ferent concentrations exhibited a dose dependent growth arrest and apoptosis. 
Concurrent GnRHa administration did not rescue the cells from apoptosis as 
shown by their downward growth curves and quantitative analysis of the cell 
proliferation indices (Figures 1C,D).

Consistent findings observed in ovarian samples and two different types of 
granulosa cells practically rule out the possibility that these results were ob-
tained by chance.
Limitations, reason for caution: None.
Wider implications of the findings: These results strongly suggest that GnRH 
agonists does not protect human ovary and granulosa cells from chemotherapy 
and radiation induced damage in vitro, providing first time a molecular evidence 
against its protective effects on the ovary.
Study funding/competing interest(s): Funding by University(ies), Koc Uni-
versity School of Medicine, Istanbul Turkey.
Trial registration number: None.

P-315 Will women use their cryopreserved oocytes – a follow up study 
on reproductive choices and outcomes after freezing oocytes for medical 
reasons

T. Dahhan1, E.A.F. Dancet1, D.V. Miedema1, F. van der Veen1, M. Goddijn1

1Academic Medical Centre, Obstetrics and Gynaecology, Amsterdam,  
The Netherlands

Study question: What are the reproductive choices and outcomes in women 
who cryopreserved their oocytes for medical reasons?
Summary answer: Women who cryopreserved oocytes for medical reasons and 
tried to become pregnant, first attempted natural conception and next resorted 
to assisted reproduction with fresh oocytes. So far, none of the cryopreserved 
oocytes were used. Half of the women attempting to conceive, became pregnant; 
most of them by natural conception.
What is known already: Women confronted with a risk of premature ovarian 
insuffiency (POI) due to gonadotoxic therapy, ovarian surgery or genetic predis-
position, have an indication to cryopreserve oocytes. Many of these women will 
retain ovarian function, thus will have a chance of natural conception. The added 
value of cryopreserved oocytes to reproductive outcomes is unknown as there is 
a lack of follow-up of women who cryopreserved oocytes for medical reasons.
Study design, size, duration: A follow-up study of a cohort of 85 women who 
cryopreserved their oocytes for medical reasons between 2009 and 2012.
Participants/materials, setting, methods: Medical data from women 
who cryopreserved their oocytes at a university clinic in the Netherlands 
were extracted and self-report paper-pencil questionnaires were dissemi-
nated. The collected data considered: demographics, outcomes of  ovarian 
 stimulation, undergone fertility-threatening treatment, menstrual cycle 

changes, pregnancy attempts and outcomes and intended plan with cryo-
preserved oocytes.
Main results and the role of chance: Sixty-eight women, followed-up for an 
average 25.3 months, returned the questionnaire (response rate: 77%). None 
of the women had used her cryopreserved oocytes although 16 women tried to 
conceive. Eight of them were trying to conceive naturally, five conceived nat-
urally within 2 months and three women conceived with assisted reproduction 
not requiring cryopreserved oocytes (two women with conventional IVF be-
cause of tubal pathology and endometriosis, one woman with IUI because of 
polycystic ovary syndrome). Three out of a total of eight pregnancies resulted 
in live birth, two in miscarriages and three were ongoing. Most women (71%) 
intended to conceive with their cryopreserved oocytes as last resource option.
Limitations, reason for caution: Transferability of our findings is challenged 
by the small sample but positively affected by our high response rate. As the 
time span between cryopreservation of oocytes and follow-up was short, fol-
low-up of the cohort should be repeated in 2 years.
Wider implications of the findings: It is unclear whether starting assisted repro-
duction while having cryopreserved oocytes is the most appropriate clinical deci-
sion. Our findings emphasize the relevance of taking chances of natural conception 
into account in counselling women on live birth rates after cryopreserving oocytes.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Academic 
Medical Centre.
Trial registration number: Not applicable.

P-316 Altering life goals: a qualitative longitudinal study exploring 
experiences of fertility and parenthood after cancer

G. Armuand1, L. Wettergren1, K. Rodriguez-Wallberg2, J. Nilsson1, C. Lampic1

1Karolinska Institutet, Department of Neurobiology Care Sciences and Society 
(NVS), Huddinge, Sweden
2Karolinska Institutet, Department of Clinical Science Intervention and  
Technology (CLINTEC), Huddinge, Sweden

Study question: How do men and women experience life with regard to fertil-
ity and parenthood in connection with a cancer diagnosis and 2 years later?
Summary answer: Among patients with an initial desire for children, the expe-
rience of cancer diagnosis and treatment triggers worries and may lead to a de-
valuation of the desire to have children or a struggle to obtain a central life goal.
What is known already: Infertility is a well-known side effect of cancer treat-
ment and retrospective studies indicate that cancer survivors regret not having 
had discussions about infertility risks or access to fertility preservation at time 
of diagnosis. Concerns regarding fertility after cancer may change from being 
of no importance to becoming a problem when returning to everyday life. Few 
studies have investigated newly diagnosed cancer patients’ experience of fertil-
ity and parenthood and how their perspective develops over time.
Study design, size, duration: Using a longitudinal qualitative design, seven 
men and nine women were interviewed at two time-points; during initial cancer 
treatment and 2 years later. The interviews focused thoughts and feelings about 
fertility and parenthood following cancer. Data were analyzed using qualitative 
content analysis.
Participants/materials, setting, methods: Informants were recruited between 
2009 and 2011 at three different wards specialized in hematology and oncology 
in Sweden. Inclusion criteria: newly diagnosed with cancer, receiving curative 
treatment with a potential negative impact on fertility, aged 20–45 and being 
able to communicate in Swedish.
Main results and the role of chance: Our results indicate three preliminary 
main themes. In the theme ‘Continue on chosen path’ thoughts and feelings 
about fertility and parenthood remained unchanged and mostly concerned 
an unaltered decision about not having children or a persisting desire to have 
children sometimes in the future. The theme ‘Devalued desire for children’ 
describes how experiences of worries regarding fertility and parenthood es-
sentially had reduced the desire to have children 2 years later. In the theme 
‘Struggle towards life goal’ wanting children was described as an increasingly 
important part of life, and planning and struggling to have children had be-
come a major project 2 years after diagnosis. Those who were unable to have 
children described great efforts to come to terms with infertility and to find 
possible solutions.
Limitations, reason for caution: As common in qualitative research, the re-
sults cannot readily be generalized to larger populations, but are judged to be 
applicable to women and men with cancer in the same context.
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Wider implications of the findings: Our preliminary results suggest that the 
experience of cancer in reproductive age may lead to an alteration of life goals, 
including a devaluation of future children or an intensified desire and struggle 
to become a parent. It is important to provide young adult cancer patients with 
valid information and appropriate health care and support, including referral to 
specialist care if necessary.
Study funding/competing interest(s): Funding by University(ies), Funding by 
National/International Organization(s), The Swedish Cancer Society, Karolin-
ska Institutet Faculty Funds.
Trial registration number: Not applicable.

POSTER VIEWING

PARAMEDICAL - LABORATORY

P-317 Comparison of data following in vitro fertilization (IVF) and 
intracytoplasmic sperm injection (ICSI) from split cycles in cases of no 
moderate or mild male factors

T. Kyoya1, Y. Nakajo1, Y. Sato1, H. Hattori1, Y. Nakamura1, N. Matsukawa1, 
C. Shitara1, M. Takahashi1, K. Kyono1

1Kyono ART Clinic, Department of Ob/Gyn, Sendai, Japan

Study question: To examine which is better – IVF or ICSI – in cases of no 
moderate or mild male factors, especially in new patients.
Summary answer: Split cycles is the better method at the first attempts in 
patients of no moderate or mild male factors.
What is known already: It is said that embryos derived from IVF have better 
clinical outcomes than embryos derived from ICSI.
Study design, size, duration: Subjects were 373 couples (382 cycles) with 
no moderate or mild male factors at Kyono ART clinic from January 2012 to 
February 2013. These were divided into two groups: IVF in 1536 oocytes and 
ICSI in 1435 oocytes.
Participants/materials, setting, methods: We assessed the fertilization, D3 
good quality embryo, blastulation, pregnancy, and miscarriage rates in IVF and 
ICSI in the same patients and the same cycles. A single embryo transfer was 
performed in all cycles.
Main results and the role of chance: Fertilization rates were 64.3% (987/1536) 
vs. 76.7% (1101/1435) (p = 0.01); D3 good quality embryo rates were 45.3% 
(398/879) vs. 47.7% (467/979) (p = 0.30); and blastulation rates were 48.0% 
(383/798) vs. 39.8% (357/896) (p = 0.01) in IVF vs. ICSI, respectively. Clinical 
pregnancy rates and miscarriage rates were 34.7% (26/75) vs. 24.5% (23/94) 
(p = 0.15) and 19.2% (5/26) vs. 21.7% (5/23) (p = 0.89) in IVF vs. ICSI of 
fresh cycles and 52.8% (76/144) vs. 43.2% (73/169) (p = 0.09) and 15.8% 
(12/76) vs. 21.9% (16/73) (p = 0.34) in IVF vs. ICSI of vitrified-warmed cycles.  
In cases of mild male factor, fertilization rates were 63.5% (113/178) vs. 88.2% 
(149/169) (p = 0.01), and blastulation rates were 50.6% (41/81) vs. 38.3% 
(41/107) (p = 0.09) in IVF vs. ICSI, respectively.
Limitations, reason for caution: None.
Wider implications of the findings: ‘Split’ is the better method at the first 
attempts in patients of no moderate or mild male factors. However, IVF is 
stressless for embryos and gave better results. Consequently, IVF should be 
performed in more oocytes of split cycles. Further studies are needed.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Kyono 
ART Clinic.
Trial registration number: This study is not RCT.

P-318 Delivery of healthy babies derived from metaphase ii oocytes with 
smooth endoplasmic reticulum clusters

M. Takahashi1, C. Shitara1, N. Matsukawa1, T. Kyoya1, Y. Sato1, H. Hattori1, 
K. Kyono1

1Kyono ART Clinic, Department Ob/Gyn, Sendai, Japan

Study question: Do smooth endoplasmic reticulum clusters (SERCs) in human 
metaphase II (MII) oocytes affect embryonic development and clinical preg-
nancy rates?

Summary answer: Embryos derived from SERC oocytes were not prone to 
malformation.
What is known already: Reportedly, SERCs may be associated with an in-
creased risk of abnormal outcomes. However, other findings indicate that em-
bryos derived from MII oocytes with visible smooth endoplasmic reticulum 
can develop normally and give rise to babies with no major  malformations.
Study design, size, duration: Consecutive intracytoplasmic sperm injec-
tion (ICSI) cycles with SERC(+) oocytes or SERC(−) oocytes were retro-
spectively analyzed with regard to embryological and pregnancy outcomes; 
outcomes from SERC(+) oocytes were compared with those from SERC(−) 
oocytes. The procedure and protocol were approved by an Institutional 
 Review Board (IRB).
Participants/materials, setting, methods: We analyzed 252 SERC(+) cycles 
and 3326 SERC(−) cycles, and we divided SERC(+) cycles into two sub-
groups: those with SERC(+) oocytes vs. those with SERC(−) oocytes. Student’s 
t and chi square tests were used for the statistical analysis. P values of <0.05 
were considered statistically significant.
Main results and the role of chance: Clinical outcome data for SERC(+) 
cycles did not differ significantly from that for SERC(−) cycles. However, fer-
tilization and implantation rates were significantly lower in the SERC(+) MII 
oocytes sub-group than in the SERC(−) MII oocytes sub-group.

Using fresh embryos originally derived from SERC(+) MII oocytes, three 
patients became pregnant (one patient had a miscarriage), and each of the 14 
other patients successfully conceived with transfer of a single vitrified-warmed 
blastocyst derived from an SERC(+) MII oocyte; however, two of these patients 
had miscarriages. Ultimately, 14 of the 17 patients with SERC(+) MII oocytes 
gave birth to 14 healthy babies without any congenital abnormalities.
Limitations, reason for caution: None.
Wider implications of the findings: The SERC(+) MII oocytes were signifi-
cantly lower in fertilization rates and implantation rates than that of SERC(−) 
MII oocytes. Nevertheless, SERC(+) oocytes can produce healthy babies by 
both fresh and vitrified-warmed embryo transfer.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Kyono 
ART Clinic.
Trial registration number: This study was not a randomized controlled  
trial (RCT).

P-319 Clinical efficacy of multinucleated blastomeres (mnb)

Y. Sato1, Y. Nakajo1, Y. Nakamura1, C. Shitara1, M. Takahashi1, K. Kyono1

1Kyono ART Clinic, Obstetrics and Gynecology, Sendai, Japan

Study question: The nuclear status assessed after the first embryo segmenta-
tions according to the presence and the proportion of visible nuclei in blas-
tomeres has been considered an important factor in implantation potential, 
although its true influence on the probability of birth is unknown.
Summary answer: MNB tend to have a lower development rate and lower 
implantation rate in comparison to non-MNB.
What is known already: One study has shown the negative impact of multinu-
cleation on implantation and birth. It has been reported that MNB has negative 
impact compared with non-MNB in many clinics or facilities.
Study design, size, duration: We selected two pronuclei derived from ICSI 
(3456 embryos) and IVF (1263 embryos) in 2012 at our clinic, and these were 
divided into four groups: (1) non-MNB (ICSI/IVF), 2) MNB derived from ICSI 
with fresh sperm, (3) MNB derived from ICSI with frozen sperm, (4) MNB 
derived from IVF.
Participants/materials, setting, methods: We compared multinuclear inci-
dence rate, good quality blastomere rate at day 3, good quality blastocysts at 
days 5–6 and implantation rate. We adopted Veek and Gardner’s morphological 
rating system, and implantation rate was determined by the number of gesta-
tional sacs per embryo transferred.
Main results and the role of chance: Compared with group 2 + 3, the multi-
nuclear incidence rate of group 4 was significantly lower: 4) 1.36% (17/1246), 
2 + 3) 2.40% (81/3375); P < 0.05. Furthermore, the multinuclear incidence rate 
of group 3 was significantly higher compared with group 2: 3) 2.2% (12/273), 
4) 1.36% (17/1246); P < 0.05.

Group 2 was lower compared with non-MNB in good quality blastomere 
rate at day 3, and other groups had no significant differences at days 3 and 
5–6. There was no significant difference between any of the groups in implan-
tation rate. Although two cases of transferred MNB led to deliveries with no 
abnormalities.
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Limitations, reason for caution: We excluded data of IVM, oocyte activation 
and TESE
Wider implications of the findings: MNB in good quality blastomere rate at 
day 3 was lower in group 2 only. But, all groups showed similar results in terms 
of clinical efficacy. While no transfers of fresh MNB led resulted in delivery, 
transfers of vitrified MNB resulted in live birth. However, the numbers of cases 
are still few and we need to consider further investigation.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Kyono 
ART Clinic.
Trial registration number: None.

P-320 Assisted hatching on rewarmed blastocysts significantly increases 
their ability to hatch

C. Westin1, T. Hardarson1

1Carlanderska Sjukhemmet, Fertility Center Scandinavia, Göteborg, Sweden

Study question: Does assisted hatching (AHA), performed on rewarmed vitri-
fied blastocysts, affect their ability to hatch?
Summary answer: Assisted hatching significantly increased the hatching rate 
of rewarmed blastocysts.
What is known already: Assisted hatching (AHA) has been used in by numerous 
investigators to try to increase pregnancy rates. The effects of AHA has mainly 
been studied in women receiving fresh embryos and the results have shown only 
minor effect of the treatment in selected groups. However, little is known on the 
effects of AHA on rewarmed blastocysts that have been vitrified using artificial 
collapse prior to vitrification (creating a hole in the zona pellucida (ZP)).
Study design, size, duration: The study was performed during the autumn 
of 2013. This was a pre-clinical prospective controlled study where embryos 
were allocated into control and treatment (AHA) groups. The data was analyzed 
using Cox regression for clustered data for time to hatching AHA vs. control 
group adjusted for known confounders.
Participants/materials, setting, methods: The treatment consisted of laser as-
sisted opening of the ZP (approximately 20% of the ZP total circumference). 
The hatching process was observed using time-lapse using ‘time to hatching’ 
as the primary end-point.
Main results and the role of chance: Eighty-nine (89) blastocysts, 46 random-
ized to AHA and 43 to control group, from 45 women were included. Women 
were 34.0 years (25–40) and 34.0 (26–38) respectively. Already after 24 h, 35 
(76%) blastocysts were hatched in AHA compared to 5 (12%) in control group, 
p < 0.0001. At the end of follow-up, 40 (87%) were hatched in AHA group 
vs. 12 (28%) in control group. Median follow-up time was 11.4 and 48 h for 
AHA and control group respectively, and HR (95% CI) was 6.61 (3.35–13.03), 
p = <0.0001. Results remained similar after additional adjustment for day of 
freezing, expansion grade, ICM and TC.
Limitations, reason for caution: This study is a preclinical trial and thus any 
possible effects of using AHA clinically is subjected to speculation.
Wider implications of the findings: As AHA in rewarmed blastocysts increas-
es hatching effectiveness pre-clinically, we speculate that this may help at least 
a proportion of embryos that may be hindered by their ZP in vivo. AHA has not 
been seen to generally improve implantation but may be particularly important 
in blastocysts that have previously been artificially collapsed using either laser 
or pipette creating a very small opening through which the blastocyst attempts 
to hatch (and getting stuck).
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Fertil-
itetscentrum, Göteborg.
Trial registration number: N/A.

P-321 Current use and quality assessment of IVF culture  
media – questionnaire study addressed to embryologists and culture 
media companies

E. Chronopoulou1, J.C. Harper2

1University College London, Institute for Women’s Health, London,  
United Kingdom
2UCL centre for PG and D Institute for Women’s Health University College 
London, The Centre for Reproductive and Genetic Health UCLH, London, 
United Kingdom

Study question: What are the opinions of embryologists and culture media com-
panies regarding the current use and quality assessment of in vitro fertilization 

(IVF) culture media and is there sufficient exchange of information between 
them?
Summary answer: There is cross-talking between the culture media compa-
nies and the embryologists but there are areas that could be improved such 
as disclosure of full composition and follow up of outcomes with structured 
reporting systems. Also, both the companies and the embryologists feel that the 
quality assessment processes are not optimal.
What is known already: Nowadays there are numerous commercially available 
culture media whose exact composition is not revealed due to patent  reasons. 
There is some evidence suggesting that IVF media can have an effect on the 
pre and post-implantation development and that suboptimal culture conditions 
could induce epigenetic changes affecting the future health of the offspring. 
Assisted reproductive technology (ART) media are now classified as class III 
medical devices in the European Union (EU) and should be CE marked.
Study design, size, duration: Separate online surveys were addressed to the 
embryology team of 826 IVF units in EU and Switzerland and to eight culture 
media companies. Both questionnaires were designed around four thematic 
axons to facilitate comparisons: current use of culture media, composition, 
quality assessment and follow up of outcomes.
Participants/materials, setting, methods: Fertility centres from 29 countries 
were invited to participate. In order to create a complete mailing list of IVF 
units, the ESHRE members who participated in the data collection for ART in 
Europe (2009) in the relevant countries were contacted and a thorough comput-
erized search was performed for every country.
Main results and the role of chance: Seven out of eight culture media 
companies responded, all at high standards. 138 embryologists completed 
the survey. 14 questionnaires completed at low standards were excluded. 
5/7 companies stated that they disclose full composition but only 29.5% 
of  embryologists agree that this is always the case. The vast majority of 
the  embryologists believe that IVF culture media can have an effect on 
the  future child but few believe that the quality assessment processes are 
 optimal; the companies agree that they are neither optimal nor standardized. 
79% of embryologists answered that companies do not request any follow 
up  information. However, the companies commented that IVF units may be 
reluctant to share their results and only 3 feel that their media are used as 
instructed by the embryologists.
Limitations, reason for caution: The response rate for IVF units was relatively 
low (16.1%) and some countries are over-represented. For instance, 24/124 em-
bryologists’ responses that were included in the analysis came from the United 
Kingdom. Also, the responses given from company representatives do not nec-
essarily represent the official policy of the culture media company.
Wider implications of the findings: This survey highlighted that the embryol-
ogists feel that culture media can have an effect on the IVF offspring. However, 
there is lack of transparency regarding composition. Also, the postmarket sur-
veillance and traceability, basic pillars of CE marking, are possibly neglected in 
real life. Therefore, a constant dialogue should be established between the IVF 
units and the culture media companies and emphasis should be given to full 
disclosure of composition and to monitoring of outcomes.
Study funding/competing interest(s): Funding by University(ies), No external 
funding was either sought or obtained for this work.
Trial registration number: Not applicable.

P-322 A study on the reliability of sperm counts measured  
in capillary-loaded and in coverslip counting chambers

J.G. Wijchman1, E.G.J.M. Arts1

1University Medical Centre, Department of Obstetrics and Gynaecology, 
Groningen, The Netherlands

Study question: Does the Segre-Silberberg effect render sperm counts in 
capillary-loaded counting chambers less representative, as opposed to counting 
chambers with a coverslip?
Summary answer: There is no significant difference in the outcome and repro-
ducibility of sperm counts in 20 μm capillary-loaded counting chambers and 
20 μm coverslip counting chambers.
What is known already: In computer aided semen analyses counting chambers 
with a fixed depth, either loaded capillary or by covering a drop with a coverslip, 
are being used. Because of the viscosity of semen, the spermatozoa would be un-
evenly distributed in a capillary-loaded chamber, causing a misrepresentation of the 
sperm count, the so-called Segre-Silberberg effect. Sperm counts in chambers 
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in which a coverslip is placed on a drop might be more representative of the 
sample.
Study design, size, duration: 5 μl samples of 21 ejaculates and of 21 suspen-
sions of motile spermatozoa were placed in both a 20 μm capillary-loaded blue 
chamber (Leja, the Netherlands) and a 20 μm coverslip red chamber (2X-CEL, 
HamiltonThorne, U.S.A.). Per chamber 20 microscopic fields were counted.
Participants/materials, setting, methods: Semen samples of low viscosity 
were used randomly from patients visiting our fertility clinic in the 2nd half of 
2013. Statistics included correlations between the chambers, the paired-sam-
ples T-test, range of counts within the chambers, sample size analysis (Statisti-
cal Solutions, LCC, U.S.A.).
Main results and the role of chance: Correlations between the capillary-load-
ed and coverslip chamber are highly significant. For semen, the sperm count 
in the red chamber = 0.945 × the blue chamber (r2 = 0.942), for suspensions 
red = 0.937 × blue (r2 = 0.961). For semen nor suspension the difference in sperm 
count between the chambers is significant (T-test). For semen and suspensions 
the range of counts within the chamber is the same in both types of chambers. 
Our results showed no differences between spermatozoa in semen samples of 
normal viscosities and suspensions of spermatozoa in a watery liquid.
Limitations, reason for caution: That the differences between the chambers 
were not significant might be attributed to the number of samples being too 
small. However, a significant difference appears improbable, because sample 
size calculations, based on the current means and standard deviation, predict 
281 samples be needed, which is about ten times as much as we measured.  
At the same time, it cannot yet be excluded that coverslip counting chambers 
also filled unevenly.
Wider implications of the findings: The results of this study makes a large Segre-
Silberberg effect unlikely: we found no significant differences between the capil-
lary-loaded and the coverslip chambers; nor between semen and suspension. Also 
the range of counts within a chamber was the same for both types of chambers 
and for both tested materials. Therefore, it would seem that for good laboratory 
practice capillary-loaded chambers and coverslip chambers are equally suitable.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Univer-
sity Medical Centre, Groningen.
Trial registration number: NA.

P-323 Genotype for a herpes virus-associated ubiquitin-specific  
protease (HAUSP) gene polymorphism in women and pregnancy 
outcomes after ART

A.L. Mauri1, C.G. Petersen1, L.D. Vagnini2, A. Renzi2, G.R. Oliveira-Pelegrin2, 
A. Nicoletti1, F.C. Massaro1, M. Cavagna3, J.B.A. Oliveira1, R.L.R. Baruffi1, 
J.G. Franco Jr.1

1Centre for Human Reproduction Prof Franco Jr/Paulista Center for  
Diagnosis Research and Training, Research, Ribeirao Preto, Brazil
2Paulista Center for Diagnosis Research and Training, Research, Ribeirao 
Preto, Brazil
3Centre for Human Reproduction Prof Franco Jr/Paulista Center for  
Diagnosis Research and Training/Women’s Health Reference Center Perola 
Byington Hospital, Research, Ribeirao Preto, Brazil

Study question: Can genotype of the herpes virus-associated ubiquitin-specific 
protease (HAUSP) G/A polymorphism (rs1529916) in women be used to pre-
dict pregnancy outcomes in ART?
Summary answer: There is no association between genotype for the HAUSP 
G/A polymorphism in women and implantation or pregnancy rates after IVF/
ICSI. The genotype for the HAUSP G/A (rs1529916) polymorphism appears to 
not affect the chances of achieving pregnancy.
What is known already: HAUSP stabilizes and cleaves ubiquitin from its sub-
strates. HAUSP is a direct antagonist of MDM2, the E3 ubiquitin ligase for the 
tumor suppressor protein TP53. The literature is not clear regarding whether 
the HAUSP G/A (rs1529916) polymorphism is associated with female fertility. 
However, studies on the HAUSP gene are rare.
Study design, size, duration: A prospective cohort study was conducted 
from 03/2012 to 07/2013 in 354 infertile women who were subjected to IVF/
ICSI protocols. Patients were genotyped for the HAUSP polymorphism A/A 
(n = 36), G/A (n = 141) and G/G (n = 177). All procedures were performed 
under the same clinical/laboratory conditions.
Participants/materials, setting, methods: DNA was extracted from peripheral 
blood samples taken from each participant. The HAUSP G/A (rs1529916) SNP 

was genotyped using real-time PCR with Taqman Universal PCR Master Mix 
and a Taqman SNP genotyping assay.

Cumulative results (fresh and frozen cycles) were analyzed. Fisher’s exact, 
ANOVA, Kruskal-Wallis and student’s T tests were used.
Main results and the role of chance: Hardy-Weinberg genotype distributions 
of the entire sample indicated concordance between the observed and expected 
frequencies. No correlation was observed between genotype for the HAUSP 
G/A (rs1529916) polymorphism in women and clinical outcomes after IVF/
ICSI (Table 1).

Table 1: Results.

Women’s genotypes

G/G G/A A/A P

N 177 141 36
Age (years) 35.7 ± 4.5 35.1 ± 4.0 36.2 ± 3.6 0.28
Transfers (n): total 1.4 ± 0.8 1.4 ± 0.7 1.4 ± 0.7 0.86
Transfers (n): fresh/
frozen

1.2 ± 0.6/0.2 ± 0.5 1.1 ± 0.5/0.3 ± 0.6 1.1 ± 0.5/0.2 ± 0.6 0.35/0.15

Embryos transferred 
(n): total

3.1 ± 2.2 2.8 ± 1.7 3.1 ± 1.7 0.38

Embryos transferred 
(n): fresh/frozen

2.7 ± 1.8/0.4 ± 1.0 2.3 ± 1.4/0.6 ± 1.2 2.7 ± 1.5/0.4 ± 1.2 0.10/0.23

Implantation rate 17.9% (99/552) 20.1% (81/403) 15.9% (18/113) 0.54
Clinical pregnancy 
rate/patient

44.1% (78/177) 45.4% (64/141) 44.4% (16/36) 0.97

Clinical pregnancy 
rate/transfer

30.8% (78/253) 32.0% (64/200) 32.6% (16/49) 0.94

Ongoing pregnancy 
rate/patient

31.1% (55/177) 34.0% (48/141) 25.0% (9/36) 0.58

Ongoing pregnancy 
rate/transfer

21.7% (55/253) 24.0% (48/200) 18.4% (9/49) 0.67

Limitations, reason for caution: Additional validation of the analyzed SNP 
(increasing the number of cases) will be important to provide more informa-
tion about the potential clinical use. Despite recruiting all eligible participants 
during the study period, the sample size was limited. Differences in the ge-
netic backgrounds of various ethnic populations should also be considered.
Wider implications of the findings: Although an association between the 
HAUSP G/A (rs1529916) polymorphism and human fertility has previously 
been reported, there appears to be no relation between genotype and implanta-
tion/pregnancy rates after IVF/ICSI. The genotype of this polymorphism in pro-
spective mothers will likely not be useful as a susceptibility factor for predicting 
the chances of achieving pregnancy. To obtain a consistent pregnancy predictive 
value, additional genotyping should be combined with analyses of other factors 
that may influence pregnancy outcomes.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Centre 
for Human Reproduction Prof. Franco Jr., Paulista Center for Diagnosis Re-
search and Training.
Trial registration number: Not applicable. An ethics committee authorized 
this study, and written informed consent was obtained from all participants.

P-324 Embryonic genotype for a herpes virus-associated  
ubiquitin-specific protease (HAUSP) gene polymorphism and 
pregnancy outcomes after ART

F.C. Massaro1, C.G. Petersen1, L.D. Vagnini2, A. Renzi2,  
G.R. Oliveira-Pelegrin2, A.L. Mauri1, J. Ricci1, M. Cavagna3, J.B.A. Oliveira1, 
R.L.R. Baruffi1, J.G. Franco Jr.1

1Centre for Human Reproduction Prof. Franco Jr/Paulista Center for  
Diagnosis Research and Training, Research, Ribeirao Preto, Brazil
2Paulista Center for Diagnosis Research and Training, Research, Ribeirao 
Preto, Brazil
3Centre for Human Reproduction Prof. Franco Jr/Paulista Center for  
Diagnosis Research and Training/Women’s Health Reference Center Perola 
Byington Hospital, Research, Ribeirao Preto, Brazil

Study question: Is there an association between embryonic genotype for the 
HAUSP G/A (rs1529916) polymorphism and pregnancy outcomes after IVF/ICSI?
Summary answer: There is no association between an embryo’s HAUSP 
rs1529916 genotype and implantation or pregnancy rates after IVF/ICSI.
What is known already: Implantation depends on functionally related genes 
with coordinated expression between maternal and fetal tissues. The literature 
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is not clear regarding whether the HAUSP gene G/A (rs1529916) polymor-
phism is associated with female fertility, although the G allele has been cor-
related with the best fertility prognosis. Research is still needed to clarify this 
issue as well as determine the relevance of paternal and  embryonic genotypes.
Study design, size, duration: A prospective cohort study was performed on 
354 couples submitted to IVF/ICSI and recruited from 03/2012 to 07/2013. 
The couples were divided into two groups according to their HAUSP genotype 
combinations: GGxGG (because the G allele is correlated with the best fertility 
prognosis) and all of the other genotype combinations.
Participants/materials, setting, methods: DNA was extracted from peripheral 
blood samples taken from each participant. The HAUSP G/A single nucleotide 
polymorphism (SNP) (rs1529916) was genotyped by real-time PCR. Cumula-
tive results (including fresh and frozen cycles) were analyzed. Hardy-Weinberg 
genotype distributions of the entire sample indicated concordance between the 
observed and expected frequencies.
Main results and the role of chance: Characteristics such as age, infertil-
ity etiology, number of transfers and number of transferred embryos were not 
significantly different (P > 0.05) between groups. There was no association 
between couples with embryos carrying only the HAUSP G/G genotype and 
implantation rate, pregnancy rate or miscarriage rate (Table 1).

Table 1: Results.

General features and clinical 
outcomes

Couples’ genotype combinations

G/GxG/G
A/AxA/A, G/AxA/A,  

G/G x A/A,  
G/AxG/A, G/GxG/A

P

n 96 258
Embryo genotype Only G/G G/G, G/A, A/A
Implantation rate 18.6% (52/279) 18.5% (146/789) 1.0
Clinical pregnancy rate/patient 39.6% (38/96) 46.5% (120/258) 0.27
Clinical pregnancy rate/transfer 29.4% (38/129) 32.2% (120/373) 0.58
Miscarriage rate 28.9% (11/38) 29.2% (35/120) 1.0
Ongoing pregnancy rate/patient 28.1% (27/96) 32.9% (85/258) 0.44
Ongoing pregnancy rate/transfer 20.9% (27/129) 22.8% (85/373) 0.71

Limitations, reason for caution: Additional validation of the analyzed SNP 
(increasing the number of cases) will be important to provide more information 
about the potential use of this polymorphism. Differences in the genetic back-
grounds of various ethnic populations should also be considered.
Wider implications of the findings: Although an association between the 
HAUSP G/A polymorphism and human fertility has previously been reported, 
there appears to be no relation between embryonic genotype for this polymor-
phism and implantation or pregnancy rates after IVF/ICSI. The HAUSP poly-
morphism genotypes of potential parents seem not to be a susceptibility factor 
for predicting the chances of achieving pregnancy.
Study funding/competing interest(s): Funding by hospital/clinic(s), Cen-
tre for Human Reproduction Prof. Franco Jr., Paulista Center for Diagnosis 
 Research and Training.
Trial registration number: Not applicable. The study was authorized by the 
local ethics committee.

POSTER VIEWING

PARAMEDICAL - NURSING

P-325 An unknown world: midwives and nurses’ perspectives of their 
role in infertility care

G. Meucci1, M. Naldoni1, M. Ayoub1, G. Ciappi1, F. Salvini2, C. Livi1, 
M. Mannelli1, S. Pellegrini2, E. Chelo1

1Centro Procreazione Assistita Demetra, Infertility, Firenze, Italy
2Demetra Centro Grossetano per la cura dell’infertilità, Infertility, Grosseto, Italy

Study question: The main objective of this study was to investigate midwives 
and nurses’ perspective about their education/training in infertility care and 
their role in Infertility centers.

Summary answer: There is a need for further investigation in this area; the 
professionals involved in the study seemed to play marginal roles in patients’ 
care and let emerge a dearth in their training as concerns Infertility care.
What is known already: Differently from other European countries, in Italy 
there are no specific trainings, in Nursing and Midwifery educational programs, 
regarding Assisted Reproductive Technology. Consequently, it is hard to find 
specialized staff of nurses and midwives, whose role can be crucial in women 
and families’ care, in Infertility centers in Italy.
Study design, size, duration: An exploratory survey was conducted during in 
two consecutive days in November 2013 distributing semi-structured question-
naires to midwives and nurses working in Italian infertility centers. The main 
items of the questionnaires were focused on the educational level, professional 
behaviors, and clinical activities of the participants.
Participants/materials, setting, methods: Questionnaires were distributed to 
a purposive sample of Italian nurses and midwives, in the context of a national 
congress about Infertility. Only midwives and nurses were eligible and only the 
professional who gave consent in the study were recruited.
Main results and the role of chance: Questionnaires were distributed to 120 
professionals. The response rate was 62.5%. The 28% of the participants were 
registered nurses, whilst 72% midwives. 54/75 (72%) of respondents never at-
tended specific courses in Assisted Reproductive Technology during their grad-
uate/post graduate training. 43 out 75 (57%) of respondents work in infertility 
center: 58% worked in public hospital centers whilst 42% in a private center.

Nurses and midwives were involved in families’ care mainly by assisting 
doctors in medical procedures (e.g., oocyte retrieval) and diagnostic tests (e.g., 
sonohysterosalpingography). Few of them (16%) had an active role in cycle-
planning and counselling. In six cases, the respondents also had organizational 
or administrative roles.
Limitations, reason for caution: This was an exploratory study with a limited 
and purposive sample size; further research is necessary in order to have more 
insights about the phenomenon. However, this study offers a contribution in 
the current dearth of information regarding the role of nurses and midwives in 
Infertility centers in Italy.
Wider implications of the findings: The findings of this study have the poten-
tial to inform future research, Midwifery and Nursing education and practice, 
in the specific context of Infertility care.

Midwives are increasingly expanding their horizons and practicing in the 
plethora of areas of their professional profile. A reconsideration of their role in 
Infertility centers looks therefore necessary considering the actual situation and 
the pressure on the Italian Health service to conform more to European standards.
Study funding/competing interest(s): Funding by Hospital/Clinic(s), Centro 
Procreazione Assistita Demetra Firenze.
Trial registration number: N/A.

P-326 The impact of a group preparation seminar for Japanese couples 
considering the use of donor insemination (DI)

K. Shimizu1

1Josai International University, Faculty of Nursing, Togane, Japan

Study question: Does a group preparation seminar for couples considering DI 
have positive impact on participants’ confidence about their use of DI and inten-
tion to share information about DI with offspring?
Summary answer: Findings suggested that a preparation seminar providing 
comprehensive information about DI have positive impact on participants’ atti-
tude toward sharing information about their genetic origin with offspring. Also 
findings showed significant differences between pre and post-test result of fe-
male participants’ self-esteem score, state anxiety score, and loneliness score.
What is known already: Several studies (Daniels & Thorn, 2007; Thorn & 
Daniels, 2003) have suggested that a group preparation program on parental 
confidence and attitude about sharing the information with offspring conceived 
as a result of DI.
Study design, size, duration: One group pre-post design was performed. Forty 
Japanese heterosexual couples considering DI participated in a preparation 
seminar provided 2010–2011.
Participants/materials, setting, methods: Couples considering DI partici-
pated and provided comprehensive information about DI. Using questionnaires 
administered pre and post seminar, we examined participants’ self-esteem 
(Rosenberg Self-Esteem Scale), anxiety (STAI: State-Trait Anxiety Inventory), 
feelings of isolation (revised UCLA Loneliness Scale), and attitudes toward 
sharing information about DI with offspring.
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Main results and the role of chance: Forty-seven (26 females and 21 males) 
completed the questionnaire (response rate 81.0%). The average age was 
34.1 years for males and 32.9 years for females.

The findings shows that the male attitudes measuring by 4-point Likert  
scale regarding sharing information about DI with offspring shows significant dif-
ferences between pre and post-test from 2.7 to 3.2 (p = 0.007), while the female atti-
tudes from 2.9 to 3.4 (p = 0.000). The STAI state score of females shows an increase 
from 46.0 to 41.4 and significant difference (p = 0.003). The UCLA loneliness score 
shows no significant difference. The self-esteem score of females increased by 1.0 
points, while that of the females increased by 1.1 points, however, not significant.
Limitations, reason for caution: This study was performed in a limited num-
ber of participants. Further studies are needed.
Wider implications of the findings: Japanese couples considering DI have 
a need to obtain sufficient information about DI and disclosure of DI with 
offspring to increase parental confidence, as well as previous studies. The role 
of professionals involving DI is to encourage them to make decision with no 
force.
Study funding/competing interest(s): Funding by national/international 
organization(s), Support for the study provided by Japanese Society of Fertility 
Nursing.
Trial registration number: Not applicable.

P-327 Successful pregnancies following assisted reproductive technology 
(art) for cancer survivors

S. Miyatani1, M. Kuchiki1, M. Hattori1, T. Kyoya1, M. Doshida1, M. Toya1, 
E. Sakamoto2, T. Takeuchi2, K. Kyono1

1Kyono ART Clinic, Department of Ob/Gyn, Sendai, Japan
2Kyono ART Clinic Takanawa, Department of Ob/Gyn, Tokyo, Japan

Study question: Can patients who have had cancer treatments such as  
radiotherapy and chemotherapy maintain their fertility?
Summary answer: Patients who have had cancer treatments are capable of 
being pregnant and delivering a healthy baby.

We need to create a situation which enables cancer patients to consult medi-
cal professionals about fertility preservation in relation to their treatment for 
malignant diseases.
What is known already: Although cancer treatments can affect women’s fer-
tility, in recent years, they have improved and resulted in maintaining a high 
quality of life (QOL) after recovery. It is important to maintain fertility for a 
woman’s QOL.
Study design, size, duration: 69 patients who had experienced cancer treat-
ments visited our clinic from August 2005 to September 2013. The treatments 
have been approved by the patients and the ethical committee. 68.1% (47/69) 
of patients received assisted reproductive technology (ART) treatment before or 
after the cancer treatments.
Participants/materials, setting, methods: The subjects had breast cancer (22), 
uterine cancer (6), leukemia (5), aplastic anemia (2), bone sarcoma (2), ovarian 
cancer (2), one for gastric cancer, tongue cancer, colon cancer, lung cancer, brain 
tumor, hypophyseal tumor, Hodgkin’s disease, and myelodysplastic syndrome. 
Pregnancy and miscarriage rates and children’s health at birth were examined.
Main results and the role of chance: Oocyte retrieval was performed for 47 
patients (110 cycles). Fresh embryo transfer was performed in 46 cycles, and 
all oocytes in 9 cycles and embryos/blastocysts in 26 cycles were vitrified. Fer-
tilization rate was 70.3% (244/347). Pregnancy rate per embryo transfer was 
21.9% (21/96), and this resulted in 16 healthy births, 1 stillbirth, 1 postnatal 
death at day 59 (hydramnios and HELLP syndrome), 1 artificial fetal death 
(13-trisomy syndrome), 1 miscarriage, and 2 ongoing pregnancies. Average 
weight and height of babies at birth was 2933.3 ± 477.3 g and 49.6 ± 2.0 cm.

Intrauterine insemination (IUI) was performed for 6 women (10 cycles), 
and 3 patients became pregnant. One healthy baby was delivered, and 2 other 
outcomes were unknown.
Limitations, reason for caution: Since limited cases were used for this study, 
results may be slightly different when larger numbers are used for this study.
Wider implications of the findings: This study indicates that the survivors of 
cancer should not be discouraged from having children and can expect a good 
outcome of pregnancy. It is crucial to cooperate and communicate with oncolo-
gists, nurses, counselors and reproductive doctors about a patient’s age, ovarian 
reserve, cause of infertility (male factor: yes or no), influence of chemotherapy 
and irradiation, pregnancy rate and miscarriage rate.

Study funding/competing interest(s): Funding by hospital/clinic(s), Kyono 
ART Clinic.
Trial registration number: Not applicable.

P-328 Effects of an educational program to foster fertility awareness in 
teenage girls: a pilot-study

Y. Nagaoka1

1Ibaraki Prefectural University of Health Sciences, Department of Nursing, 
Ibaraki, Japan

Study question: The objective of this study is to conduct an educational pro-
gram on infertility for healthy, teenage, female university students, in order 
to provide them with knowledge regarding infertility and one’s own life plan 
concerning pregnancy and childbirth, and to shed light on how such knowledge 
affects their behavior.
Summary answer: After the program, half of the participants recognized the 
necessity to move up their life plan and 20% became aware of the possibility 
that they might the infertile.
What is known already: The number of infertile patients in Japan is on the rise. 
Since infertility is related to a woman’s age it is advisable to provide knowledge 
about infertility to women who desire to have a child in order to urge them to 
attempt to get pregnant at a suitable age. However, the focus of conventional 
sex education is on preventing pregnancy and preventing sexually transmitted 
diseases leaving little health education that aims to prevent infertility.
Study design, size, duration: One-group pretest-posttest design, in Decem-
ber 2013, 36 healthy female university students were subjected to a 60 min 
educational program on infertility after which the effects of the program were 
measured by having participants fill in a questionnaire.
Participants/materials, setting, methods: The participants were 36 healthy, 
single, female university freshmen. The program consisted of a lecture entitled 
‘Basic Information about Infertility and Treatment’ and a discussion entitled, 
‘Your Life Plan Concerning Pregnancy and Childbirth’. The questionnaire 
asked questions related to knowledge and awareness about infertility. A statisti-
cal analysis was conducted.
Main results and the role of chance: All participants gave responses. The 
mean age was 18.6 ± 0.5. In response to questions about one’s own fertility, the 
number of participants that answered, ‘I might be infertile’ rose from five before 
intervention to 12 participants after intervention thereby lacking a statistically 
significant difference (p = 0.07). 

35 participants (97.2%) replied that they wish to get married and have a child.
Comparing responses from before and after the intervention, 28 participants 

(77.8%) experienced a change in their awareness in regards to infertility and 
treatment, and 17 participants (47.2%) made corrections to their life plan. The 
reason that many of the participants gave for making corrections was, ‘I learned 
that it’s better to get pregnant and have children at an earlier age’.
Limitations, reason for caution: The small sample size and lack of a control. 
Also, in order to measure the long-term outcome of intervention it is necessary 
to confirm the degree of knowledge several months and even several years later, 
as well as the rate of achievement of the participants’ life plans.
Wider implications of the findings: If the implementation of health educa-
tion about infertility can make women aware of their own fertility and promote 
health management that takes pregnancy into consideration, it may be possible 
to prevent infertility in the future. It is therefore useful to incorporate informa-
tion on infertility and infertility treatment, as well as detailed proposals for life 
plans, into health education given to teenage girls.
Study funding/competing interest(s): Funding by University(ies), Ibaraki 
Prefectural University of Health Sciences.
Trial registration number: N/A.

P-329 Improving patients performance on self-medication in a Brazilian 
IVF centre: nurses on action

A.L.S.R. Costa1, M.C.B. Souza2, A.C.A. Mancebo3, R.A. Antunes2, 
M.M. Souza2, P.C.F. Arêas3, T. Panaino2

1Fertipraxis Centro de Reprodução Humana, Nursing, Rio de Janeiro, Brazil
2Fertipraxis Centro de Reprodução Humana, Clinician, Rio de Janeiro, Brazil
3Fertipraxis Centro de Reprodução Humana, Embryology Laboratory,  
Rio de Janeiro, Brazil
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Study question: What role nurses can meet in IVF centers? In Brazil, as de-
mands grow, potential spaces develop. A systematized nursing consultation 
was designed to assist infertile patients with their daily treatment injections. 
The aim was to reduce patient anxiety/stress and to increase security avoiding 
wrong procedures or inappropriate handling of medications.
Summary answer: Fertility patients usually feel insecure handling/performing 
self-medication. Nursing consultation plays an important hole helping patients, 
reducing anxiety on patients concerning self-medication administration. Over-
all there has been 63% of adherence in nurse consultation showing that there 
is still place for patient’s consciousness concerning the importance of the nurse 
assistance.
What is known already: Controlled ovarian stimulation significantly increased 
pregnancy rates and refinement resulted in multiple protocols that can be used 
alone or in different combinations. Patients are increasingly anxious about the 
amount of information received regarding the drugs and their profile: pre-loaded 
pens with medications; manually loaded injections with syringes needing different 
reconstituting; pre filled syringes with diluents plus lyophilized powder; pre filled 
syringe without need of reconstitution or a mixed of all of these possibilities.
Study design, size, duration: We set up a prospective longitudinal study to 
enroll the nurses in assisting patients with their daily fertility treatment injec-
tions. A systematized consultation was introduced in August, 2012 in the clini-
cal routine for patients who would start ICSI cycles. Consultations were held 
from August 2012 to August 2013.
Participants/materials, setting, methods: Nursing consultation was offered to 
patients who would start ICSI cycles consisting of explanation the steps in ovu-
lation induction and presentation of the medication using a special suitcase cre-
ated by the nurses to enable patients to handle and simulate self-administration. 
A plastic tummy and an intra-muscular/subcutaneous pad were used.
Main results and the role of chance: Among 241 patients undergoing ICSI 
cycles, 147 nursing consultations were held representing 63% of adherence. 
In the first 3 months 12 consultations were performed (4/month). At first pa-
tients did not find important “to mark a schedule with the nurse” and some 
tried to minimize this query saying that “they had no time available”. In the 
following 9 months, 135 nursing consultation were performed (15/month) 
showing a significant improvement. From November 2012 on a questionnaire 
was introduced to obtain feedback from nursing consultation. Patients were 
instructed to return the questionnaire on the day of oocyte aspiration. All 
questionnaires returned (62/136) pointed that the nurse consultation was clear 
and important and 36/62 yielded an extra comment marking it was outstand-
ing for their treatment.
Limitations, reason for caution: All IVF patients were eligible to have a nurse 
consultation. Adherence was high (63%). However, 37% still resisted either be-
cause they didn’t find it important or considered themselves would solve it well. 
The nurse’s image as part of the team was not well situated for these patients, 
burdening the clinicians.
Wider implications of the findings: From the model of a bureaucratic leader 
away from contact with the patients, we are aimed at a different perspective to 
improve nurse’s activities on the ART program assisting patients with their daily 
fertility treatment injections. As the role of nurses in IVF clinics in Brazil is not 
well established our study contributes suggesting that nurses can effectively act 
beside the clinician concerning daily fertility self-medication.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fertip-
raxis Centro de Reprodução Humana.
Trial registration number: Not applicable.

P-330 Factors influencing pain sensation during oocyte aspiration with 
conscious sedation

C. Hamilton1, E. de Vaan1, M. Cissen1, N. Krols1, J.W. van der Steeg1,  
J.P. de Bruin1

1Jeroen Bosch Hospital, Obstetrics and Gynaecology’s-Hertogenbosch,  
The Netherlands

Study question: What are the factors that influence the pain experience during 
an oocyte retrieval for IVF or ICSI.
Summary answer: A younger age, a higher number of oocytes and the doctor 
performing the procedure were the only factors influencing the degree of pain.
What is known already: Most studies considering pain sensation during oo-
cyte retrieval compare different regimens for pain relief or anesthesia.

Study design, size, duration: In 2012 and 2013 a prospective cohort study was 
performed, measuring the pain sensation of 644 women undergoing an IVF or 
ICSI procedure. Women who had general anesthesia (n = 5) or a paracervical 
block (n = 7) were excluded. All relevant data concerning the treatment were 
recorded in an electronic patient record.
Participants/materials, setting, methods: The primary outcome was the nu-
meric rating scale (NRS), ranging from 0 to 10. Immediately after the procedure 
the patient was asked to assess the most severe pain during the procedure. One 
hour later and at the moment of discharge from the outpatient clinic the NRS 
was measured again. The standard premedication was 1000 mg of paracetamol 
and 20 mg of oxazepam given 2 h before the oocyte aspiration and 50 μg Fen-
tanyl iv immediately before the procedure. If necessary, an additional dose of 
25 μg was given. From July 2013 onwards one rectal suppository of 100 mg 
diclofenac was added to the premedication. A 16 gauge needle was used.
Main results and the role of chance: The average NRS during the procedure 
was 5.6 ± 2.0. One hour after the procedure the NRS was 2.8 ± 3.7 and at the time 
the patient went home 1.5 ± 1.2. There was no difference in pain sensation be-
tween IVF and ICSI. Neither was the diagnosis a significant factor, although there 
was a tendency for endometriosis and male factor the be most painful. The cor-
relation between the female age and the NRS was −0.12 (P = 0.003) with women 
below 30 having het highest pain score. The correlation between the NRS and the 
number of follicles was 0.12 (p = 0.02), with women having less than 5 follicles 
having the lowest pain score. The puncture order nor the occurrence of pregnancy 
was of any importance. There was, however, an influence of the doctor who did 
the procedure. The average NRS between doctor could vary as much as one point.
Limitations, reason for caution: The average NRS was 5.6. This might look 
high, but should be seen in relation to the low use of general anesthesia for IVF 
and ICSI in the Netherlands. The pain diminished quickly after the procedure.
Wider implications of the findings: These findings might help the physician to 
select to proper patient for general anesthesia. Attention should be focused on 
proper instructions for doctors who perform the procedure.
Study funding/competing interest(s): Funding by hospital/clinic(s), Depart-
ment of Obstetrics and Gynaecology, Jeroen Bosch Hospital’s-Hertogenbosch, 
the Netherlands.
Trial registration number: N.A.

P-331 The knowledge of the increased risk of complications in multiple 
pregnancy does not affect the desire to transfer more than one embryo in 
IVF treatment

A. Iaconelli Jr.1, A.S. Setti2, D.P.A.F. Braga2, R.C.S. Figueira3, E. Borges Jr.4

1Fertility, Centro de Fertilização Assistida and Instituto Sapientiae, Centro de 
Estudos e Pesquisa em Reprodução Assistida, Clinical Department, São Paulo, 
SP, Brazil
2Fertility, Centro de Fertilização Assistida and Instituto Sapientiae, Centro de 
Estudos e Pesquisa em Reprodução Assistida, Scientific Research Department, 
São Paulo, SP, Brazil
3Fertility, Centro de Fertilização Assistida, IVF Laboratory, São Paulo, SP, Brazil
4Fertility, Centro de Fertilização Assistida and Instituto Sapientiae, Centro de 
Estudos e Pesquisa em Reprodução Assistida, Clinical and Scientific Research 
Departments, São Paulo, SP, Brazil

Study question: How many embryos would the subjects participating in an 
online survey want to transfer in their IVF cycle?
Summary answer: Even being previously informed that the transfer of more 
than one embryo may result in multiple pregnancy and consequently risk to the 
mother and babies, the majority of subjects participating in this survey preferred 
to have 2 embryos transferred, followed by 3 embryos and 1 embryo, respectively.
What is known already: One of the main complications in IVF is multiple 
pregnancies. Increasing awareness of maternal and fetal complications has led 
to a reduction in the number of embryos transferred in IVF clinics, but the fre-
quency of twin pregnancies is still high. A reduction in the number of embryos 
transferred might, however, contradict the patient’s desire to achieve a success-
ful outcome of the IVF treatment and thereby increase the necessity for further 
IVF attempts.
Study design, size, duration: This study was conducted in a Brazilian  private 
assisted fertilization center. Individuals that accessed the center’s website (www.
fertility.com.br), from September 2013 to December 2013, have been asked 
to participate in the survey. The survey was based on important  information 
concerning multiple gestations, followed by a single multiple choice question.
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Participants/materials, setting, methods: Knowing that the transfer of one 
embryo reduces the chance of pregnancy; and the transfer of >1 embryo could 
result in multiple pregnancy, which brings risks to the mother and babies,  
answer: How many embryos would you transfer in your IVF cycle? Available 
answers were 1, 2, or 3 embryos.
Main results and the role of chance: A total of 365 subjects participat-
ed in the survey, 35 males (9.6%) and 330 females (90.4%). Mean age was 
34.5 ± 6.3 years. Mean female age was 34.3 ± 5.9 years (range: 17–51) and 
mean male age 36.3 ± 9.0 years (range: 16–66). Regarding professions a total 
of 217 (59.4%) participants were related to human sciences, 59 (16.2%) to bio-
logical sciences, 50 (13.7%) to exact sciences and 39 (10.7%) were unemployed 
or students. The majority of the participants answered that they would like to 
have 2 embryos transferred (n = 188; female = 163, male = 25; 51.5%); fol-
lowed by three embryos (n = 145; female = 142, male = 3; 39.7%), and one 
embryo (n = 32, female = 25, male = 7; 8.8%).
Limitations, reason for caution: A survey of this kind is subject to certain 
methodological limitations. The results may have been influenced by patient 
self-selection because (a) not everyone is connected; (b) the majority of partici-
pants are female; and (c) the fertility potential of the participants is unknown.
Wider implications of the findings: Men and women are not well aware or tend 
to underestimate the risks of complications associated with multiple embryo 
transfers and multiple gestations. The physician has to give necessary and quali-
fied information to the couple to help them with the decision-making process 
regarding the number of embryos to be transferred. Nonetheless, it is the physi-
cian’s responsibility to consider single embryo transfer as the method of choice 
and perform double/triple embryo transfers only in special circumstances.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fertility – 
Centro de Fertilização Assistida.
Trial registration number: Not applicable, due to the design of the study.

P-332 Surrogacy in India: who are the surrogates?

V.R.G. Rozée1

1INED / IIPS, UR3, Paris, France

Study question: We investigated the sociodemographic characteristics and mo-
tivations of surrogates, who are part of the sample of the few studies on sur-
rogacy in India (one of the top current international destinations for surrogacy), 
including our study in Mumbai.
Summary answer: Contrary to “predictions”, the surrogates investigated are 
not among the poorest of the country/state/city, nor the least literate. Their moti-
vations are nevertheless financial but as in other studies, there are other reasons 
for engaging in the surrogacy process.
What is known already: Surrogacy has become a burning issue, especially in 
southern countries such as India, where some experts denounce a higher risk 
of exploitation due to differences in socio-economic background between sur-
rogates and intended parents. Surrogacy is nevertheless poorly investigated and 
documented with empirical data. Although India has become of special interest 
in local and international debates, only a few studies, mainly anthropological, 
have been carried out on surrogacy in the country.
Study design, size, duration: The presentation is based on 6 field studies on 
surrogacy conducted between 2006–2013 in different Indian states (Bangalore, 
Gujarat, Delhi, Punjab, Maharashtra) and cities (Ahmedabad, Anand, Jamnagar, 
Mumbai, Surat). Each study observed and interviewed the main protagonists, 
including surrogates (12 to 100 surrogates depending on the study sample).
Participants/materials, setting, methods: These 6 qualitative studies have col-
lected interesting data and findings on the surrogates. Their sociodemographic 
characteristics (family situation, educational level, occupations, religion) will 
be gathered and compared with data available at local and national level and 
with studies in other countries (Canada, United Kingdom).
Main results and the role of chance: These observations and comparisons 
highlight three main issues: the common sociodemographic characteristics and 
motivations of surrogates in India, their possible specificity compared with the 
majority of women in India and their possible differences with surrogates in-
vestigated in more developed and Western countries. As there are no mandatory 
national or local records on surrogacy in India, as the practice in the country is 
still taboo and very controversial, it is very difficult to collect evidence on this 
issue. These 6 main studies provide relevant key elements for collection and 
comparison in order to better understand the practice in India.

Limitations, reason for caution: The analysis is not representative of the entire 
complex surrogacy practice in India (only a few clinics, cities/states and sur-
rogates compared with the recent huge increase of agreements). Biases have to 
be considered: the clinics and surrogates investigated are only those who agreed 
to participate and may differ from non-participants.
Wider implications of the findings: This analysis provides preliminary evi-
dence on surrogacy in India and allows us to understand the specificity (or oth-
erwise) of the commitment of some women in the surrogacy process. It thus 
contributes to a better understanding of surrogacy practice and challenges in 
India. It may also warn against (or invalidate) the risk of possible exploitation 
that is always denounced in southern countries such as India.
Study funding/competing interest(s): Funding by national/international 
organization(s), for the study in Mumbai, funding was received from the Euro-
pean Commission (Marie Curie programme).
Trial registration number: Not applicable.

P-333 The role of boundary ambiguity: a new understanding on 
perinatal grief and psychological distress among Chinese women who 
experience miscarriage after IVF

C. Chan1, M. Tam1

1The University of Hong Kong, Centre on Behavioral Health, Hong Kong, 
Hong Kong

Study question: The current study attempts to examine the role of boundary 
ambiguity in perinatal grief, psychological distress and coping, as well as to 
explore the phenomenological experience of boundary ambiguity and family 
stress among Chinese women who experience miscarriage after IVF.
Summary answer: It was found that boundary ambiguity experienced by the 
miscarrying women after successful pregnancy through IVF, a perceptual state 
in which an individual is uncertain about who is in or out of the family system, 
could be able to predict perinatal grief and depression, difficulty in coping, as 
well as psychological despair.
What is known already: Research focusing on boundary ambiguity has been 
applied to a number of different populations and can be varied among different 
belief systems and family structures. Little is known among the role of bound-
ary ambiguity in case of miscarriage, which is presumably associated with the 
psychological wish for a baby to be present when he/she is physically absent, 
causing maternal stress and impair individual functioning subsequently.
Study design, size, duration: A mixed method including a cross-sectional 
quantitative study and in-depth interviews was conducted. Structured question-
naires included Boundary Ambiguity Scale, Perinatal Grief Scale, and Hospital 
Anxiety and Depression Scale. Individual interviews were conducted in order 
to generate their subjective experience of boundary ambiguity and its associa-
tion with psychological distress.
Participants/materials, setting, methods: 41 women (response rate = 46%, 
mean age = 30, SD = 1.3) experiencing first-trimester miscarriage after success-
ful IVF were recruited at a university-affiliated hospital in Hong Kong. Informed 
consent was sought during hospital-stay after miscarriage treatment. Twelve 
agreed to participate a follow-up interview 2 weeks after discharge from hospital.
Main results and the role of chance: Quantitative analysis has shown that 
boundary ambiguity could significantly predict perinatal grief [F(1,39) = 63.87, 
p < 0.001] and depression [F(1,37) = 4.416, p < 0.05] in miscarrying women. This 
was consistent with the previous research on boundary ambiguity that the higher 
the subjective experience of boundary ambiguity, the higher the psychological 
distress and daily dysfunction among individuals. From the qualitative inter-
views, four meta-themes emerged as most representative of the phenomenologi-
cal experiences of miscarriage after successful IVF cycle, namely as (i) difficulty 
in making sense of the sudden loss; (ii) confusion about the presence of physical 
body sensation and the absence of the baby; (iii) perceptual difference towards the 
experience among family member resulting higher ambiguity in family structure; 
and (iv) and the nature of disenfranchised grief in perinatal loss.
Limitations, reason for caution: The lack of available information about the 
premorbid status of the person before their loss, which allows the researcher to 
infer the person’s level of functioning prior to pregnancy loss. Self-selection 
bias was also inevitable in questionnaire survey, and the cross-sectional nature 
of the study did not permit causal inferences.
Wider implications of the findings: The current study adds to the understand-
ing of boundary ambiguity of miscarriage women and their acute perinatal 
grief in facing pregnancy loss. The nature of ambiguity in case of miscarriage 
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can shed light on the new perspective of counselling by acknowledging the  
perceptual discrepancy between the psychological presence and physical absence 
of the baby. The acute experience of perinatal grief and depression highlights the 
need of psychological support at this critical point of healthcare provision.
Study funding/competing interest(s): Funding by University(ies), The  
University of Hong Kong.
Trial registration number: Nil.

POSTER VIEWING

PSYCHOLOGY AND COUNSELLING

P-334 Alexithymia, coping and fertility related stress

K. Gourounti1, F. Anagnostopoulos2, C. Venetis3, K. Lykeridou1, 
G. Vaslamatzis4

1Technological Educational Institute of Athens, Department of Midwifery, 
Athens, Greece
2Panteion University, Department of Psychology, Athens, Greece
3Aristotle University of Thessaloniki, Unit of Human Reproduction  
1st Department of Ob/Gyn Medical School, Athens, Greece
4University of Athens, Medical School, Athens, Greece

Study question: The aims of this study were to examine: (i) the prevalence of 
alexithymia in a sample of infertile women, and (ii) the association between 
alexithymia, coping strategies and fertility related stress, applying multivariate 
statistical techniques to control for the effects of demographic variables.
Summary answer: The prevalence of alexithymia in a sample of infertile 
women was 19.2%. Alexithymia was positively associated with avoidance cop-
ing and negatively associated with problem-management and problem-appraisal 
coping. Alexithymia and coping strategies were significantly related to fertility 
related stress after controlling for demographic variables.
What is known already: The investigation of the relationship between alexi-
thymia and fertility related distress is a relatively neglected area of research. 
Only few studies have explored the role of alexithymia in infertility. Studies 
by Conrad et al., (2001) and by Lamas et al., (2006) have concluded that alexi-
thymia rates are significantly higher in infertile group than in control group. 
These authors suppose raised the question of secondary alexithymia as a coping 
strategy in infertile patients.
Study design, size, duration: This was a cross-sectional study including 160 
infertile women. This sample size was expected to produce at least the 119 par-
ticipants needed to test the overall fit of a regression model with a medium effect 
size with up to 10 independent variables. The recruitment period lasted 8 months.
Participants/materials, setting, methods: The sample consisted of infertile 
women undergoing fertility treatment with in vitro fertilization in one of the 
largest public fertility clinics in Athens. Self-report instruments were used 
to measure alexithymia (TAS-20), coping (COPE) and fertility-related stress 
(FPI). Bivariate (Pearson’s correlation, ANOVA) and multivariate statistical 
analyses (multiple linear regression) were used.
Main results and the role of chance: The response rate was 92%. 19.2 % 
of the sample scored in the high alexithymia range. High alexithymia score 
was positively associated with women’s age (p < 0.001) and infertility dura-
tion (p < 0.005) and with low educational (p = 0.008) and low economical 
level (p = 0.044). Alexithymia was not significantly associated with marital 
status, aetiology of infertility and number of previous IVF trials. Alexithymia 
was positively associated with avoidance coping (p < 0.001) and negatively 
associated with problem-management (p < 0.001) and problem-appraisal cop-
ing (p < 0.001). Multivariate analysis showed that when controlling for demo-
graphic factors, high avoidance coping, low problem-appraisal coping and high 
alexithymia were positively associated with fertility related stress (β = 0.309, 
p = 0.000, β = −0.203, p = 0.006, β = 0.151, p = 0.050, respectively). The total 
proportion of variance in fertility related stress explained by all the independent 
variables was 33.9%.
Limitations, reason for caution: This study had some limitations. First, the 
study design was cross-sectional, which precludes dawning conclusions regard-
ing the direction of relationships. Additionally, the present study did not control 
for other potentially important psychosocial factors (e.g. personality traits) and 
thus, the results obtained may be influenced by uncontrolled confounding.

Wider implications of the findings: Results of this study indicated that alexi-
thymia prevalence in infertile sample was higher than Greek general population. 
In addition, the association between alexithymia and duration of infertility may be 
interpreted in the sense that secondary alexithymia acts as a coping strategy in in-
fertile women. These findings are consistent with the findings of previous studies.
Study funding/competing interest(s): Funding by national/international 
organization(s), This study was partly funded by the Institute for Mental Health 
and Research and Treatment of Personality Disorders.
Trial registration number: This study was not a trial.

P-335 Sexual orientation and marital status of intended parents as seen 
by intended surrogates

K. Svitnev1

1Rosjurconsulting, Reproductive Law & Ethics, Moscow, Russia C.I.S.

Study question: It’s a preliminary report to clarify if the sexual orientation and 
marital status of intended parents are relevant for intended surrogates and might 
affect or influence their decision as for bearing a child.
Summary answer: Absolute majority of intended surrogates – 64.5% – consider 
that every intended parent regardless of sexual orientation or marital status has the 
right to parent a child and are willing to help.
What is known already: The general belief was that intended surrogates sup-
port most of all “traditional” families and oppose so called “new” families.
Study design, size, duration: The study has been conducted for 18 months 
from August 2012 to January 2014. Only gestational surrogacy was studied as 
traditional surrogacy, when own oocytes of a surrogate are used, is out of law in 
Russia since Jan. 01, 2012.
Participants/materials, setting, methods: 150 e-mail questionnaires were sent 
out to women who applied to European Surrogacy Center in Moscow to become 
a gestational surrogate in 2012. 124 participants completed the 30 question 
form by e-mail or in person.
Main results and the role of chance: The mean age of the entire group was 
28.5 years. 51% were married, 16% divorced, 10% had a partner. All partici-
pants had children. 91% declared to be Orthodox Christians, 5.5% were Mus-
lims, 2% did not indicate their religion, 1.5% were atheists.

64.5% declared that sexual orientation or marital status of intended parents 
was of no relevance for them. 11% wished to bear a child for a married hetero-
sexual couple only. 2% could bear a child for any intended parents, though as 
they put it was desirable for them to deal with a married heterosexual couple. 
2% could bear a child for a lesbian woman or for a lesbian couple, but not for 
a gay man or a gay men couple. 2% have nothing against single gay men but 
wouldn’t bear a child for a gay couple. 18.5% would not consider gay men and 
gay couples as intended parents, though cohabiting heterosexual couples and 
single men and women being nevertheless eligible.
Limitations, reason for caution: A thorough psychological study of intended 
surrogates should be conducted before accepting them for a program for so 
called “new” families. Motives of non-acceptance of “new” families by intend-
ed surrogates and its implications should be thoroughly studied. Assignment 
of a “wrong” surrogate for a “wrong” program could lead to conflicts. Further 
studies of surrogates, their motivations and psychology should be conducted.
Wider implications of the findings: The main motive for the surrogates’ re-
fusal to accept singe men or gays as intended parents was not hatred towards 
gays, but a concern about the future of the child to be born. A psychologist 
consultation should be recommended for any surrogate starting the program, 
especially with gay parents. To avoid any conflicts during the implementation of 
the program or after the birth only surrogates who share the belief that everyone 
has the right to parent a child can be assigned for “non-traditional” families.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Reproductive Law and Ethics Research Center. Moscow, Russia.
Trial registration number: 082/12.

P-336 Quality of life assessment in German female infertile patients: 
a prospective cohort study conducted at a university-affiliated infertility 
care center

J. Kayser1, M. Depenbusch2, K. von Horn2, A. Schultze-Mosgau2, 
G. Griesinger2

1University of Lübeck, Student, Lübeck, Germany
2University of Lübeck, Gynecology, Lübeck, Germany

Study question: This study aimed at assessing quality of life (QoL) by means 
of an objective measurement tool (FertiQoL) in German infertile patients  
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before a first IVF/ICSI cycle with ancillary assessment of changes in FertiQoL 
scores after a failed first cycle and the predictive capacity of FertiQoL scores of 
treatment discontinuation.
Summary answer: The mean FertiQoL score before first IVF/ICSI treatment 
was 73. Mean FertiQoL scores did not change after failure to achieve pregnancy 
in a first IVF/ICSI cycle. FertiQoL score did not significantly differ between 
patients who discontinued treatment after a first cycle vs. patients continuing 
treatment.
What is known already: FertiQoL is an internationally validated instrument to 
measure quality of life in individuals experiencing fertility problems. Subscales 
and total scales show high reliability and sensitivity of FertiQoL to well-estab-
lished moderators of QoL. A validation in German patients has as yet not been 
performed. The potential uses of the FertiQol tool in a clinical context have not 
yet been fully explored.
Study design, size, duration: Prospective cohort study (duration: 12/2011-
12/2013) on 118 female patients; fertility quality of life (FertiQoL) tool to-
gether with a questionnaire on sociodemographic variables was filled out at the 
time of first IVF/ICSI treatment initiation; follow-up assessment was offered at 
initiation of a second cycle in case of failure.
Participants/materials, setting, methods: Female patients (mean age 
34.1 years, mean duration of infertility 4.2 years) were offered to fill out the 
core FertiQoL (24 items in emotional, mind-body, relational and social sub-
scales) in addition to a sociodemographic questionnaire also including self per-
ception of fertility status. Furthermore, all IVF/ICSI treatment outcomes were 
assessed.
Main results and the role of chance: Before a first IVF/ICSI cycle, the mean 
(SD) scores for subscales emotional, mind-body, relational and social items 
were 62 (18), 75 (17), 81 (13) and 78 (14), respectively and the total FertiQoL 
score was 73 (12). Twenty-one patients who did not achieve pregnancy and 
continued treatment showed a mean total score of 75 (9) at initiation of a second 
cycle versus 72 (12) at initiation of the first cycle. Patients who discontinued 
treatment after a failed first cycle had a mean total score at initiation of the first 
cycle of 74 (14) vs. 73 (11) in patients who continued treatment and 77 (12) in 
patients achieving live birth. All differences were not statistically significant.
Limitations, reason for caution: Patients who had decided for IVF/ICSI treat-
ment might represent a positively selected cohort as compared to patients affect-
ed by infertility in general; hence the high mean scores of FertiQoL in this study. 
All comparisons between groups of patients are limited by small sample sizes.
Wider implications of the findings: The present study has established a refer-
ence level of QoL in the clinical setting of patients starting to attempt IVF or 
ICSI and may serve as basis for future studies. FertiQoL scores are unlikely to 
identify patients at high risk of discontinuation, and – contrary to intuition – 
FertiQoL scores did not change with the burden of a failed attempt, but larger 
data sets are necessary to corroborate this finding.
Study funding/competing interest(s): Funding by University(ies), University 
of Lübeck.
Trial registration number: N.A.

P-337 Is fertility counselling offered and accepted by patients 
undergoing assisted reproduction? Insight from a British cohort of mixed 
ethnicity

N.F. Syed1, M. Thomas1, R. Venkatakrishnan1, C. Freeman1, J. Blower1, 
T. Gelbaya1, N. Potdar1

1University of Leicester and University Hospitals of Leicester,  
Assisted Conception Unit, Leicester, United Kingdom

Study question: Service evaluation of uptake and perception about counsel-
ling amongst patients undergoing Assisted Reproduction Techniques (ART) in 
a tertiary level fertility unit with dedicated NHS funded counselling services.
Summary answer: Counselling uptake is variable depending upon the family 
support, social and cultural values. Depending upon how and when the informa-
tion is provided, it can help couples through their most stressful journey. Major-
ity of the couples tend to seek support after an unsuccessful attempt.
What is known already: Most couples find assisted conception treatment stress-
ful and HFEA (Human Fertilisation and Embryology Authority)-licensed clinics 
in the UK have to offer patients an opportunity to talk to a counsellor about the 
implications of the suggested treatment. There is wide variation in counselling ser-
vices provided and patient uptake across different units. Therefore, we undertook 
this survey to determine the uptake and perception about counselling in our local 
population.

Study design, size, duration: A prospective anonymous ‘questionnaire based 
survey’ was implemented for 4 weeks (October 2013-November 2013) to all 
patients attending the clinic for ART. Those willing to participate filled the re-
quested information. One hundred patients, both women and men, completed 
the questionnaire during the time period.
Participants/materials, setting, methods: The questionnaire was adapted 
from literature and included demographic details (gender, age, ethnicity, 
previous treatment); counselling uptake (awareness, information on access-
ing it, accepted or declined); perception (reasons for not accessing, infertil-
ity affecting self-esteem, self-confidence and relationship). Questionnaires 
were administered to all patients attending the unit, whilst waiting for their  
appointments.
Main results and the role of chance: Of the 100 patients, 70 were women 
and 30 men. 27 couples (54/100) were administered questionnaires to as-
sess difference in gender uptake and perception. Mean age was 34.4 years, 
53% were Caucasian and 47% ethnic minorities (35% Asians). 95% of the 
patients were aware about counselling but 20% of these did not know how 
to access. Counselling was offered to 86%, however, only 30% accepted. In-
terestingly, 23.5% reported that undergoing ART reduced their self-esteem 
(8 on a scale of 0–10) and 15% reported reduced self-confidence (7 on a 
scale of 0–10).

Qualitative themes included ‘If I fail to conceive, I will take up counsel-
ling’; “not sure if counsellor would understand my family pressure”; “I came 
along only because my partner wanted to and it was useful.”
Limitations, reason for caution: This study was done to evaluate our local 
service, therefore performed over a short period of time. It would be interesting 
to further investigate perceptions and uptake of counselling for a larger study 
sample with semi-formal interviews and focus-groups.
Wider implications of the findings: Counselling, if appropriately offered, is 
accepted by couples undergoing ART. It must be tailored according to the local 
population taking into consideration their social, cultural beliefs and family 
pressures. Men often decline counselling, however, they attend with partners 
and find it useful. The importance of counselling services for an assisted repro-
ductive technology unit is valuable and should not be under-estimated.
Study funding/competing interest(s): Funding by University(ies).
Trial registration number: N/A.

P-338 Myths about fertility and art success rates – results of the survey

J. Brezinova1, H. Visnova2, R. Huttelova3

1IVF CUBE, Psychological Counsellor, Prague 6, Czech Republic
2IVF CUBE, Leading Medical Doctor, Prague 6, Czech Republic
3IVF CUBE, Leading Embryologist, Prague 6, Czech Republic

Study question: Which factors affect the deferral of pregnancy? What signifi-
cant myths regarding fertility can be observed?
Summary answer: The data show lack of awareness and education in the gen-
eral population with regards to fertility issues, supported by false beliefs in 
the possibilities of reproductive medicine, technological progress and healthy 
lifestyle.
What is known already: Demographic developments over the last 15 years 
show a significant increase in the age of spontaneous first pregnancies and a 
shift to over 40 years of age for IVF seeking females.
Study design, size, duration: Survey of 1223 respondents from June to  
December 2013 gathered their estimated statistical chances of spontaneous 
pregnancy for age categories 35–60 and awareness of age related decline in IVF 
success rates. Furthermore the study collected knowledge of factors crucial for 
women in late 40s to 60s to become pregnant.
Participants/materials, setting, methods: Questionnaire based internet sur-
vey was addressed to the general public, non-anonymous. Respondents have 
been monitored for age, gender, social background, education and nationality. 
Obtained results were compared to literature sources.
Main results and the role of chance: The results show a number of miscon-
ceptions and myths about female fertility as well as complete lack of awareness 
and knowledge about age related fertility decline in the general population, both 
females and males, irrelevant to age group or educational background. This fact 
is also supported by the false beliefs in the possibilities of reproductive medi-
cine and technological progress in our high-tech era.
Limitations, reason for caution: Conclusions from an internet based survey 
might be limited by voluntarily participation, unknown proportion of subjects 
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refusing participation, misunderstanding of the questionnaire or lack of contact 
with researcher. Extrapolations with the general population should be done with 
caution.
Wider implications of the findings: The data from the survey and experiences 
through psychological counselling correspond with an increasing trend in the 
delay of motherhood and family planning. An important factor is the miscon-
ception about fertility and IVF options. Media coverage of late pregnancies and 
media attention celebrating older mothers facilitate false hopes for unlimited 
genetic motherhood. Fertility awareness should be considered as part of biol-
ogy education.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), No competing interests of authors.
Trial registration number: N.A.

P-339 Importance of psychological assessment in the screening of the 
sperm donors

M. Bascuñana1, R. Nuñez2, M. Caballero Campo2, P. Caballero2

1Clínica Tambre, Psychology, Madrid, Spain
2Clínica Tambre, MD, Madrid, Spain

Study question: Through a 2 year review (2012–2013), we aim to determine 
the frequency of candidates excluded as a result of screening based in the psy-
chological assessments of the sperm donors.
Summary answer: The clinics have to ensure the quality and safety of 
the process of gamete donation. The process must involve a careful and 
rigorous selection of donors. We must identify whether the donation could 
constitute a possible situation of risk to the health of third parties or risk 
to themselves.
What is known already: The sperm donor should be medically and psycholog-
ically healthy and be aware of the laws concerning reproduction. The donation 
has several implications and consequently, knowing about the sperm donor’s 
personality and character are of importance at the time of recruitment as one 
means of predicting and evaluating the donor’s decision and motives, as well as 
for assessing if his personality is stable. Anyway, relatively little attention has 
been paid to these implications.
Study design, size, duration: 206 sperm donors, between January 2012 and 
December 2013, after a first visit, in which a preliminary medical history was 
taken, and without significant medical problems were invited for an assessment 
with the psychologist.
Participants/materials, setting, methods: The donors undergo screening and 
examination in accordance with American Society of Reproductive Medicine 
(ASRM) guidelines, including physical and psychological examinations. Psy-
chological screening involves the administration of a semi-structured interview 
and, if need more information or have suspicions about the existence of possible 
psychopathology a personality (NEO-FII) test is administered.
Main results and the role of chance: From 2012 to 2013, 206 candidates 
underwent on-site evaluation, of which 31.5% (65/206) were rejected in the 
psychological evaluation. Inside this group: symptomatology associated with 
clinical disorders Axis I (including substance abuse disorders) (29.23%); psy-
chosocial and environmental problems (27, 69%); behaviors associated person-
ality disorders and/ or mental retardation (18, 46) and family history disorders 
(16, 92%).
Limitations, reason for caution: It must be noted that information provided 
by donors was self-reported and thus must be interpreted with caution, as self-
report may be likely to accentuate the level of exaggeration and self-marketing 
undertaken by donors.
Wider implications of the findings: Donations are made for reproductive pur-
poses, are voluntary, altruistic, anonymous and not can never injure constituent 
rights neither donors nor users. It would not be then neither desirable nor per-
missible to include candidates with psychological or cognitive disorders, or a 
vital risk profile, which could be aggravated by the very act of donation, or by 
the interpretation that they themselves may make its role as a donor as well as 
the implications that may have this type of donation (ethical, social, emotional 
and cognitive).
Study funding/competing interest(s): Funding by hospital/clinic(s), Financial 
support received from Fundacion Tambre, Madrid, Spain. The authors report no 
conflicts of interest.
Trial registration number: N/A.

P-340 Psychological maternal-fetal attachment among pregnancies 
achieved with assisted reproduction treatments

L. Navarro Aresti1, A. Martínez Pampliega1, I. Iraurgi Castillo1, S. Martín 
Íñigo2, G. Barrenetxea Ziarrusta2,3

1University of Deusto, Psychology and Education, Bilbao, Spain
2Quirón Bilbao, Assisted Reproduction Center, Bilbao, Spain
3Universidad del País Vasco, Euskal Herriko Unibertsitatea, Donostia, Spain

Study question: Analysis of maternal-fetal attachment during third trimester 
among pregnant women after Assisted Reproduction Techniques (ART) com-
pared to spontaneously achieved pregnancies.
Summary answer: No differences were observed in maternal-fetal attachment 
between women pregnant after ART or spontaneously achieved pregnancies.
What is known already: The study of prenatal attachment -one of the main 
predictors of mother-child attachment developed after birth enables to detect 
possible difficulties for the mother when establishing an affective relationship 
with the fetus. This may affect the fetus development, delivery and future moth-
er-child relationship. However, the studies that have assessed this construct 
among pregnant women through ART are few and have many methodological 
limitations.
Study design, size, duration: A total of 365 pregnant women, 47 of them after 
ART and 318 spontaneously pregnant, were evaluated at an University (Univer-
sity of Deusto, Spain) associated Assisted Reproduction Center (Quirón Bilbao, 
Spain) during a 6 month-period of time (between June and December, 2013). A 
cross-sectional study was performed.
Participants/materials, setting, methods: The Prenatal Bond Assessment 
Scale (PBAS) and an ad hoc developed questionnaire or reproductive back-
ground were used as assessment tools. The PBAS is a Likert scale composed 
of 24 items, with five options for each answer, divided in six subscales. The 
psychometric properties of the instrument were considered adequate.
Main results and the role of chance: The pregnant women attending Maternal 
Education classes of 33 groups of 18 public and private institutions of Bizkaia 
were evaluated. Participation rate was high: only two women refused to par-
ticipate in the study. Maternal-fetal attachment through the third trimester of 
pregnancy was strong: the women fantasized about the fetus, they altruistically 
protected the fetus and interacted with him or her. Also, pregnant women sought 
information about the fetus, showing anxiety secondary to a real or imaginary 
loss. Nevertheless, the identification of the fetus as a different individual to 
pregnant women was moderate. No differences were observed in maternal-fetal 
attachment between those pregnant women through ART and those pregnant 
spontaneously. Maternal age, gestational age and previous spontaneous abor-
tions were not related to prenatal attachment.
Limitations, reason for caution: The number of participants in this study was 
small. It is necessary to keep on assessing the prenatal attachment and the link 
between this affective relationship and other variables by analysing them over 
the three trimesters of pregnancy and after birth.
Wider implications of the findings: The results of this study are consistent 
with the findings of other authors who have investigated this issue. The use of an 
instrument with adequate psychometric properties to assess prenatal attachment 
provides robustness to the results. To our knowledge, this is the first approach 
to the assessment of this early affective relationship among Spanish population.
Study funding/competing interest(s): Funding by University(ies), University 
of Deusto.
Trial registration number: N/A.

P-341 Anxiety, depression and sexual dysfunction in women undergoing 
infertility treatment

J. Park1, J. Kim1, J. Rhee1

1Keimyung University Dongsan Medical Center, Obstetrics and Gynecology, 
Taegu, South Korea

Study question: The aim of this preliminary investigation was to evaluate anxi-
ety, depression and sexual dysfunction in the infertile women and to investigate 
the risk factors related to psychological difficulties.
Summary answer: Anxiety and depression were more prevalent in women 
seeking treatment for infertility. Infertile women might experience less orgasm 
compared to general fertile women. Psychological difficulties in the infertile 
women were not correlated with age, duration of marriage, duration of infertil-
ity, or presence of delivery history.
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What is known already: Women undergoing infertility treatment is believed 
to suffer various physical, emotional and psychological difficulties at a higher 
frequency than the comparable general population. It is influenced personality 
factors, strength of family and support system in social cultural context. There 
is a lack of consensus regarding the risk factors of psychological difficulties, 
especially in northeastern Asia.
Study design, size, duration: Forty women who visited infertility clinic to re-
ceive infertility treatment between November and October 2013 were enrolled. 
Forty Healthy women seeking general health screening served as the control.
Participants/materials, setting, methods: Infertile women and control were 
asked to complete standardized validated questionnaires assessing anxiety, de-
pression and sexual function. We administrated the Hospital Anxiety and De-
pression Scale (HADS) test, Depression Anxiety and Stress Scale (DASS), and 
Female Sexual Function Index (FSFI).
Main results and the role of chance: Mean HADS score was 6.35 for anxi-
ety and 8.32 for depression. However, women with anxiety who scored more 
than 11 were 12.9%, and women with depression were 32.3%, which were sig-
nificantly higher than control. Using DASS score, anxiety (25.8%), depression 
(29.0%) and stress (19.4%) were also more prevalent in the infertile women 
than control. Total FSFI score of infertile women was 22.33 similar with the 
score of control. The mean scores of desire (3.09), arousal (3.48), lubrication 
(4.39), satisfaction (3.94), and pain (3.96) were not statistically different. How-
ever, mean score of orgasm in infertile women was 3.16, which was significant-
ly lower than that of control. Age, duration of marriage, duration of infertility 
or presence of delivery history did not influence HADS, DASS, or FSFI score.
Limitations, reason for caution: Because of the limited number of this study, 
further longitudinal studies with larger sample sizes are required to clarify the 
prevalence and risk factors of anxiety, depression, and sexual dysfunction in 
women undergoing infertility treatment.
Wider implications of the findings: This preliminary study revealed the more 
prevalent of anxiety and depression in the infertile women. Routine screening 
using standardized questionnaires to identify the vulnerable women is needed 
to provide proper counseling service before infertility treatments. Infertility and 
its treatment did not evoke the sexual dysfunction entirely. Infertile women may 
experience less orgasm. This study adds to the growing body of literature to 
study the relationship between psychological difficulties and infertility distress.
Study funding/competing interest(s): Funding by hospital/clinic(s).
Trial registration number: NO.

P-342 Patients’ attitudes towards embryo donation: a web-based survey

C. Battistella1, N.P. Polyzos1, J. Nekkebroeck1, G. Verheyen1, H. Tournaye1, 
D. Stoop1

1Vrije Universiteit Brussel, Centre for Reproductive Medicine at UZ Brussel, 
Brussels, Belgium

Study question: What are the attitudes of couples with expired remaining em-
bryos towards embryo donation to other patients?
Summary answer: Couples intending to donate considered embryo donation 
more as a sort of gamete donation than giving up for adoption; patients indi-
cated that the centre should consider criteria to allow people to receive donated 
embryos.
What is known already: Literature reports a considerable proportion of cou-
ples in favour of different forms of embryo donation, especially if restrictions 
can be set on recipient characteristics [Wånggren 2013]; however, most studies 
explored attitudes of patients whose intentions to donate were only hypotheti-
cal, since they did not have embryos in storage yet [Laruelle and Englert, 1995], 
had not necessarily completed IVF treatment [Lyerly et al., 2006] or were not 
allowed to donate by law [Mohler-Kuo 2009; Wånggren 2013].
Study design, size, duration: A one-time web-based survey addressed to 505 
couples from August 2013 to December 2013.
Participants/materials, setting, methods: 505 couples with expired remaining 
embryos (after the maximum embryo storage period of 5 years by contract), 
were contacted to participate. The response rate was 46.34 %. Respondents 
were categorized according to their decision to either (1) destroy their embryos, 
(2) donate to research or (3) donate to infertile patients.
Main results and the role of chance: No significant difference was identi-
fied regarding the reason for not using the remaining embryos among the three 
groups. Religion and educational level significantly influence preferences, with 
higher educated people more likely to donate for research (P = 0.003) and the 

not religious more likely to donate to infertile patients (P < 0.001). Couples 
intending to donate were significantly more likely to experience embryo dona-
tion as a sort of combined oocyte and sperm donation, while couples preferring 
destruction related it more to giving up for adoption (P < 0.001). However, no 
difference was seen among the three groups regarding the views of patients to-
wards the value of their embryos. The majority of the candidate embryo donors 
indicated that the centre should exclude embryo recipients with a history of 
drug and alcohol abuse.
Limitations, reason for caution: Further follow-up needs to evaluate the at-
titudes and motivation of patients that are willing to undergo further screening 
needed prior to the actual embryo donation.
Wider implications of the findings: As the survey was addressed to couples 
who had previously signed a contract for the disposition of their expired re-
maining embryos, the nature of the questions was not hypothetical. Results may 
therefore give indications about the real profile of embryo donors and provide 
centres interested in starting an embryo donation program, or countries intend-
ing to legalize it, with useful information.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Centre for Reproductive Medicine at UZ Brussel.
Trial registration number: Not applicable.

P-343 A preliminary study on the fertility quality of life questionnaire 
relational scale: an analysis regarding its relationship with marital 
adjustment measures in Italian infertile couples

L. Salerno1, Z. Donarelli1, S. Gullo2, G. Lo Coco3, A. Marino4, A. Allegra4

1ANDROS Day Surgery Clinic, Psychology Unit, Palermo, Italy
2ANDROS Day Surgery Clinic, Medical Statistic Unit, Palermo, Italy
3University of Palermo, Department of Psychology, Palermo, Italy
4ANDROS Day Surgery Clinic, Reproductive Medicine Unit, Palermo, Italy

Study question: Is the Fertility Quality of Life Questionnaire (FertiQoL) rela-
tional scale linked to other measures of marital adjustment in a sample of infer-
tile couples undergoing Assisted Reproductive Technique (ART), as a valid tool 
for measuring and improving couples’ adjustment during infertility treatment?
Summary answer: Patients showing high relational quality of life (QoL) report 
high levels of couple commitment, dyadic adjustment, and marital satisfaction, 
including low levels of sexual concerns and need of parenthood. The FertiQoL 
relational scale could be useful for identifying infertile couples at risk of marital 
distress due to their infertile condition.
What is known already: Infertility has a significant impact on a person’s QoL 
and his/her psychological distress. The FertiQoL has been validated in differ-
ent countries and there are many studies regarding the relationship between 
FertiQoL and anxiety, depression and infertility distress. No previous studies 
have examined the validity of the FertiQoL relational scale and specifically its 
correlations with well-validated measures of a couple’s marital adjustment, sat-
isfaction and commitment.
Study design, size, duration: A cross-sectional study was conducted with  
247 infertile couples undergoing infertility treatment from February 2013 to 
January 2014.
Participants/materials, setting, methods: 154 couples (response rate = 62.3%) 
undergoing ART treatment at the ANDROS Day Surgery Clinic in Paler-
mo (Italy) completed the following questionnaires prior to the beginning of 
the cycle: the Dyadic Adjustment Scale (DAS), the Commitment Inventory,  
the FertiQoL, the ENRICH Marital Inventory and the Fertility Problem  
Inventory (FPI).
Main results and the role of chance: All the FertiQoL scales had accept-
able internal consistency (Cronbach’s alpha ranging from 0.70 to 0.84), with 
a mean inter-item correlation ranging from 0.26 to 0.47. Negative associations 
were found between the FertiQoL relational scale and marital commitment 
(r = −0.39, r = −0.33, p < 0.01 for Relationship Agenda and Couple Identity 
respectively), FPI (r = −0.18, r = −0.14, p < 0.01, for Need for parenthood 
and Sexual Concerns respectively). Moreover, the FertiQoL relational scale was 
positively associated with the DAS (r = 0.29, r = 0.26, p < 0.01 for Consensus 
and Cohesion respectively) and the ENRICH (r = 0.25, p < 0.01) scores. No 
differences in FertiQoL relational scale were found between women and men 
(t = −1.38, p = 0.17).
Limitations, reason for caution: The study participants were recruited only 
from an Italian private clinic and were all heterosexual; a broader multi- center 
study, including different groups, could verify the applicability of results.  
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A considerable number of couples did not complete the questionnaires, there-
fore a sample bias cannot be excluded.
Wider implications of the findings: The FertiQol relational scale seems to be 
an adequate and valid scale for measuring the couple relationship domain of 
the infertility-related quality of life for women and men. The FertiQoL rela-
tional scale can be used to identify women and men at risk of impaired marital 
adjustment and specific areas (commitment, communication, sexuality) where 
psychosocial support might be most beneficial.
Study funding/competing interest(s): Funding by hospital/clinic(s), ANDROS 
Day Surgery Clinic, Palermo, Italy.
Trial registration number: Unnecessary.

P-344 Women’s attachment anxiety mediates the negative effect of the 
need for parenthood on psychological wellbeing: a cross-partner analysis

M. Moura-Ramos1, S. Gameiro2, M.C. Canavarro1

1University of Coimbra, Faculty of Psychology and Educational Sciences, 
Coimbra, Portugal
2University of Cardiff, School of Psychology, Cardiff, United Kingdom

Study question: Is a person’s need for parenthood associated with theirs and 
their partner’s worse psychological wellbeing? Is this association indirectly af-
fected by attachment anxiety regarding the partner?
Summary answer: Need for parenthood was associated with higher attach-
ment anxiety, which was associated with poor wellbeing for both the women 
and their partner. Men’s need for parenthood was not associated with theirs or 
their partner’s wellbeing (either directly or indirectly).
What is known already: Infertility is a stressful event that may threaten 
couples’ wellbeing. Due to interpersonal nature of infertility, an individual’s 
inability to conceive is likely to activate attachment anxiety (i.e. feelings of 
insecurity about their partner’s availability), especially when individuals have a 
high need for parenthood. Higher attachment anxiety is known to be associated 
with worse psychological wellbeing. However, it is not known if the need from 
parenthood of one partner may affect the other partner’s wellbeing.
Study design, size, duration: In this cross-sectional study, a sample of 45 Por-
tuguese couples undergoing assisted reproduction treatment in a Portuguese 
public hospital were recruited from 2007 to 2008.
Participants/materials, setting, methods: Fifty-five couples (90 participants) 
were invited. Validated self report questionnaires assessed the need for par-
enthood (Fertility Problem Inventory), attachment anxiety (Adult Attachment 
Scale) and psychological wellbeing (WHO Quality of Life Questionnaire). Path 
analysis examined direct and indirect effects of need for parenthood on wellbe-
ing for each and across both couple members.
Main results and the role of chance: Response rate was 82%. Couples were 
trying to get pregnant for about 4 years (M = 4.4, SD = 2.4) and had previ-
ously undergone one IVF treatment (M = 0.96, SD = 1.3). The analysis model 
showed a good fit to the data (X2 = 0.94, df = 4; CFI = 1.000, RMSEA = 0.00). 
There were no significant direct effects of the women’s and their partner’s need 
for parenthood on her own or her partners’ psychological well being. How-
ever, significant indirect effects were found. Women’s need for parenthood was 
negatively associated with her own and her partner’s wellbeing, via higher at-
tachment anxiety (90% CI = −0.923 to −0.131 and CI = −0.875 to −0.053, 
respectively).
Limitations, reason for caution: Sample size was relatively small. Power anal-
ysis indicated enough power (0.80) to detect medium to large effects but not 
small effects. Due to the cross-sectional design causality cannot be established. 
However, response rate was high, the study investigated inter-couple effects 
and validated questionnaires were used to assess sound theoretical constructs.
Wider implications of the findings: In couples where women have a high need 
for parenthood both members of the couple are negatively affected by the ex-
perience of infertility. One identified mechanism is related with the insecurity 
women experience about the availability of her partner. These results support 
the view that both members of the couples should be involved in the treatment 
process and that care should be directed for promoting individual but also re-
lational wellbeing.
Study funding/competing interest(s): Funding by national/international 
organization(s), MMR received a PhD fellowship (SFRH/BD/23152/2005) 
from the Portuguese Foundation for Science and Technology. There are no con-
flicts of interest to declare.
Trial registration number: The study is not a trial.

P-345 Couple relationship quality (CRQ) influences women’s and men’s 
quality of life during the course of infertility treatment

Z. Donarelli1, G. Lo Coco2, L. Salerno1, A. Volpes3, S. Gullo4, A. Allegra3, 
C. Verhaak5

1ANDROS Day Surgery Clinic, Psychology Unit, Palermo, Italy
2University of Palermo, Department of Psychology, Palermo, Italy
3ANDROS Day Surgery Clinic, Reproductive Medicine Unit, Palermo, Italy
4ANDROS Day Surgery Clinic, Medical Statistic Unit, Palermo, Italy
5Radboud University Nijmegen Medical Centre, Medical Psychology,  
Nijmegen, The Netherlands

Study question: Do women’s and men’s perceptions of Couple Relationship 
Quality influence their Quality of Life (QoL) and its potential variation during 
the course of infertility treatment (ART)?
Summary answer: Findings from two path models highlighted that both part-
ners’ levels of QoL increased from treatment intake to the day of insemination 
or embryo-transfer, and that only the women’s QoL variation was influenced by 
their own and partner’s CRQ perceptions.
What is known already: Previous studies have shown that infertility has dis-
tressing effects on QoL in infertile couples and that poor QoL is associated with 
poor psycho-social adjustment. Moreover, women undergoing an ART cycle 
have lower Qol levels than their partners. There is evidence that a woman’s 
emotional response to IVF differs throughout treatment, but only a few studies 
have assessed both partners’ QoL during the course of one treatment cycle and 
its relationship with patient’s CRQ.
Study design, size, duration: This longitudinal study comprised two repeated 
measurements: before treatment (T1) and on the day of insemination or em-
bryo-transfer (T2). The hypothesized models tested the effect of partners’ per-
ceptions of CRQ over change in QoL. 247 couples were consecutively referred 
for ART treatment from February 2013 to January 2014.
Participants/materials, setting, methods: QoL (FertiQoL) and the CRQ (EN-
RICH Marital Inventory, Commitment Inventory, Dyadic Adjustment Scale) of 
98 couples (response rate = 39.7%), recruited at the ANDROS Day Surgery 
Clinic (Palermo, Italy), were evaluated. Change in QoL (RQoL) was calculated 
by regressing QoL-T1 over QoL-T2. Structural Equation Modelling was used 
to test the models.
Main results and the role of chance: Both men’s and women’s QoL signifi-
cantly increased from T1 to T2 (t = 6.39, and t = 3.76, p < 0.01 respectively). 
The hypothesized models provided an adequate fit (χ2 = 71.75; df = 27; χ2/
df = 2.66, CFI = 0.94, RMSEA = 0.08, for women, χ2 = 60.57; df = 36; χ2/
df = 1.68, CFI = 0.96, RMSEA = 0.06, for men), showing that women’s RQoL 
at T2 was negatively affected by their CRQ perception (β = −0.38, p < 0.05). 
Women with a lower CRQ, therefore, displayed a higher increase in QoL during 
treatment than women with higher CRQ, who tended to report a lower increase 
in QoL. In addition, women’s RQoL was positively influenced by their partner’s 
CRQ perception (β = 0.33, p < 0.05). Finally, men’s RQoL at T2 was not af-
fected either by their own perception of CRQ (β = 0.11, p = n.s.) or by their 
partner’s CRQ perception (β = 0.14, p = n.s.).
Limitations, reason for caution: There are some limitations in this study: first-
ly, data were obtained only from one clinical site; and secondly, variables other 
than CRQ may have affected the couples’ QoL.
Wider implications of the findings: Our results show that marital relation-
ship has a different impact on couples’ QoL during ART. We could argue that 
women who perceive a lower couple relationship quality tend to report a greater 
increase in QoL, possibly due to the positive effect of their involvement in treat-
ment. Clinicians should focus psychological counseling on helping men to ex-
press their couple satisfaction to their partners early in the treatment process, 
given its influence on their partner’s QoL.
Study funding/competing interest(s): Funding by hospital/clinic(s), ANDROS 
Day Surgery Clinic, Palermo, Italy.
Trial registration number: Unnecessary.

P-346 A randomised controlled trial assessing the impact of listening to 
music on women undergoing fertility treatment

L.J. Stocker1, K.L. Hardingham1, J. Boivin2, Y.C. Cheong1

1University of Southampton, Obstetrics and Gynaecology, Southampton, 
United Kingdom
2Cardiff University, School of Psychology, Southampton, United Kingdom
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Study question: Whether listening to music at the time of embryo transfer im-
proves anxiety levels in women undergoing assisted conception treatment.
Summary answer: Anxiety is significantly lower post-embryo transfer regard-
less of whether or not music is listened to. Listening to music during embryo 
transfer did not overall affect anxiety levels or clinical pregnancy rates. How-
ever in a subset of the most anxious patients, music therapy may help reduce 
anxiety levels.
What is known already: Fertility treatment may have a negative emotional 
impact on women. Lower levels of anxiety have been associated with improved 
treatment success but there is no standardised method for addressing these 
needs.

Music is a safe and beneficial non-pharmacological intervention in a num-
ber of medical fields. It may alter subjective and objective psychological anxi-
ety as well as physiological functioning. However, little data exists surrounding 
the therapeutic use of music in fertility treatment.
Study design, size, duration: An assessor-blinded randomised control trial of 
42 women recruited February-December 2013. Powered for a medium-effect 
size, two groups and one repeated measure. Randomisation was performed im-
mediately prior to treatment was restricted using balanced-permuted-blocks of 
ten and four. Follow-up was conducted via participants’ notes until pregnancy 
outcome was known.
Participants/materials, setting, methods: Women undergoing IVF/ICSI were 
recruited from a fertility clinic and randomised into a ‘music’ (listened to self-
selected music during embryo transfer) or ‘control’ (no music) group.

Participants completed the Spielberger State Trait Anxiety Inventory Form 
prior to, and immediately following a post-treatment observation period. Total 
scores were compared.
Main results and the role of chance: 32 (76.2%) women were less anxious 
following treatment than before treatment (mean change in anxiety score 6.91 
95% CI 4.19–9.63, p < 0.01) with no difference between controls (6.71 95% 
CI 2.28–11.14) and cases (7.10 95% CI 3.53–10.66) (p = 0.46). Adjusting for 
pre-treatment anxiety level and embryo quality did not alter results. Amongst 
controls, anxiety was proportional to pre-treatment anxiety levels; women with 
higher anxiety levels experiencing greater decreases in anxiety post-treatment 
(r = 0.35, p < 0.01). This was not the case within the music group. Clini-
cal pregnancy rates (55.0%) did not differ between music and control groups 
(p = 0.95).
Limitations, reason for caution: The assessment of anxiety was validated and 
reliable method but is subject to the bias of any written, self-completed ques-
tionnaire. Double-blinding was not possible for this study, increasing the likeli-
hood of experimenter effects. Music therapy was used only within the specific 
context of our study design.
Wider implications of the findings: Women report anticipatory anxiety before 
embryo transfer but this is resolved soon after. This study has not shown self-
selected music to be an adequate anxiety reducing measure when used within 
the context of our study but a greater length of exposure to, or different types of 
music may have effects. Our results indicate that music may potentiate relief in 
vulnerable subpopulations and this could be explored in future research.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), The University of Southampton and Complete Fertility, 
Southampton. The authors have no conflicts of interest to declare.
Trial registration number: Regional Ethical Committee 12/SC/0689.

P-347 974,071 unique visitors to Mensfe.com, a self-help website for 
sub-fertile men, analysis of the 5 year period, 2009 and 2013

P. Reilly1, M. Pepperal1, J.G. Grudzinskas2

1Mensfe.com, Mensfe.com, Milton Keynes, United Kingdom
2Mensfe.com, Mensfe.com, London, United Kingdom

Study question: What was the frequency of visits to the 10 most popular dis-
cussion groups on the Forum in relation to activity levels of the threads and 
posts over 5 years (2009–2013)?
Summary answer: The top 10 threads apparently posted by men revealed 5 
themes: (1) Supporting their female partner (2) High stress levels (3) Good 
to share male perspective story (4) Seeking specific information (5) Concerns 
about sperm quality.
What is known already: To our knowledge, this is the first time an attempt has 
been undertaken to ascertain topics of interest, experiences and declared needs 
of the visitors on this self-help website for sub-fertile men.

Study design, size, duration: Study design: Observational, retrospective, Size: 
974,041 apparently unique visitors to Mensfe.com; 254,257 page impressions 
to Forum, Duration: 1 January 2009–31 December 2013 (5 years).
Participants/materials, setting, methods: 974,041 apparently unique visitors 
to Mensfe.com occurred during a complete 5 year period. 254,257 page impres-
sions to the Forum were recorded during this time to the 10 Discussion groups. 
The content of these 10 Discussion groups was analysed with respect to threads, 
and then ranked in relation to level of activity.
Main results and the role of chance: 254.257 (26%) Forum page views re-
sulted from the 974,401 visits. 357 visitors registered as members of Mensfe.
com to enable access to participate in the Discussion groups on the Forum. 
812 threads were observed in the 10 Discussion groups, the top ten threads 
being visited on 110,265 occasions (43% of total Forum visits), adding 393 
replies. The top 10 threads apparently posted by men revealed 5 themes: (1) 
Supporting their female partner (2) High stress levels (3) Good to share male 
perspective story (4) Seeking specific information (5) Concerns about sperm 
quality. Ratio of men to women members from the statistical data by the web-
site provider is 9-1.
Limitations, reason for caution: The weaknesses of our study include lack 
of verification of unique visitor status thus failing to exclude the possibility of 
double counting or the important variable of gender.
Wider implications of the findings: The very high rates of apparently unique 
visitors to Mensfe.com reported here imply that online self-help websites are 
relevant to sub-fertile men. Furthermore, analysis of Forum activity may be 
relevant to fertility experts of all disciplines providing care for sub-fertile men. 
Nevertheless, the extremely high levels of activity seen on this website imply 
that there is a continuing need for resources in this aspect of infertility. We are 
planning to refine our data capture capacity, hopefully without compromising 
the interest of sub-fertile men and to a lesser degree their partners to consider 
Mensfe.com and similar websites as valuable in their quest to start a family.
Study funding/competing interest(s): Funding by national/international 
organization(s), Mensfe.com, which is a not for profit organisation.
Trial registration number: Not applicable.

P-348 Psychosocial factors associated with long-term emotional 
adjustment in couples who have ended fertility treatment

C. de Klerk1, S.A.S. Resopawiro1, R. Timman1, V. Kraaij2, J.S.E. Laven3

1Erasmus MC, Psychiatry, Rotterdam, The Netherlands
2Leiden University, Clinical Health and Neuropsychology, Leiden,  
The Netherlands
3Erasmus MC, Gynaecology and Obstetrics, Rotterdam, The Netherlands

Study question: Which psychosocial factors are associated with elevated anxi-
ety and depressive symptoms in couples who have ended their fertility treat-
ment 1 to 2 years ago?
Summary answer: In couples who have ended fertility treatment, elevated 
anxiety and depressive symptoms are associated with marital and sexual dis-
satisfaction, and the use of dysfunctional cognitive coping strategies.
What is known already: Little is known about the psychosocial needs of cou-
ples who have ended fertility treatment. Previous studies suggest that couples 
may experience symptoms of anxiety and depression, especially couples who 
remain childless. There is some evidence that marital satisfaction and cognitive 
coping strategies play an important role in the long-term emotional adjustment 
of these people.
Study design, size, duration: In April 2013, 680 former patients of the outpa-
tient clinic of the Erasmus MC, Rotterdam, were invited to participate in this 
cross-sectional study. One-hundred thirty people agreed (response rate 19%).
Participants/materials, setting, methods: We invited all patients and their 
partners who had discontinued fertility treatment for various reasons at Erasmus 
MC, in 2011. Participants completed the following self-report questionnaires 
at home: Hospital Anxiety and Depression Scale, Maudsley Marital Question-
naire, Cognitive Emotional Regulation Questionnaire, and Illness Cognition 
Questionnaire. Hierarchical multiple regression analyses were performed.
Main results and the role of chance: Preliminary analyses showed that seven 
percent of the participants scored above the cut-off for possible depressive 
disorder, whereas fourteen percent scored above the cut-off for possible anxiety 
disorder. Depressive symptoms were positively associated with sexual dissatis-
faction and catastrophizing about fertility problems, and negatively associated 
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with positive refocusing. Anxiety was positively associated with marital dis-
satisfaction and helplessness related to fertility problems, and negatively as-
sociated with acceptance of infertility. No associations were found between 
anxiety and depressive symptoms on the one hand, and having a biological 
child, rumination about fertility problems, and positive reappraisal on the other 
hand.
Limitations, reason for caution: The response rate of this study was low 
and few men participated, which may limit the generalizability of the results. 
Due to the cross-sectional design of this study, we cannot draw any causal 
inferences.
Wider implications of the findings: This study confirms findings from previ-
ous studies and its results suggests that psychosocial interventions targeted at 
people who experience anxiety and depressive symptoms after ending fertility 
treatment should focus on dysfunctional cognitive coping strategies, and sexual 
and relationship problems.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), No funding has been received for this study. J.S.E.L. has received 
fees and grant support from the following companies (in alphabetical order): 
Ferring, Genovum, Merck Serono, Merck Sharp and Dome, Organon, Serono, 
Shering Plough and Shering.
Trial registration number: N/A.

P-349 The impact of stress and anxiety during embryo transfer on 
pregnancy rates: a prospective trial

L. Luciana Leis1, L.O. Tso2, N. Antunes Jr2, J.B. Soares2, E. Tognotti2, 
K. Zulli2, S. Glina2, C.M. Velloso3, A. Rodrigues3, N.E. Busso2

1Projeto Alfa, Psychology, São Paulo, Brazil
2Projeto Alfa, Human Reproduction, São Paulo, Brazil
3Projeto Alfa, Nursing, São Paulo, Brazil

Study question: To evaluate if stress and/or anxiety during embryo transfer 
could negatively affect pregnancy rate in IVF cycles.
Summary answer: There are no significant correlation between stress and 
anxiety during embryo transfer between pregnancy and no pregnancy in women 
undergoing IVF treatments.
What is known already: There is no confirmation regarding the impact of 
stress and anxiety on IVF outcomes, although some available previous studies 
have shown that acute stress during embryo transfer may impair the results of 
IVF cycles.
Study design, size, duration: Prospective cohort study at a private IVF Center. 
79 infertile women, up to 35 years-old, with good prognosis for conception 
in IVF/ICSI cycles (5 to 20 oocytes collected, masturbation sperm recovery, 
and at least one good embryo transferred) were enrolled from January 2013 to 
January 2014.
Participants/materials, setting, methods: On the day of ovarian stimulation 
(at baseline) and 5 min before embryo transfer participants were requested to 
fill out a questionnaire (IDATE Test) to measure anxiety and arterial blood pres-
sure, as well as heart rate between two periods: at baseline (at the beginning of 
ovarian stimulation) and 5 min before embryo transfer.
Main results and the role of chance: There was no correlation between anxi-
ety (IDATE scale test) during embryo transfer and pregnancy (p = 0.464). Nei-
ther there were statistical differences in the variations of mean arterial blood 
pressure (systolic: 0.02, 95% CI: −5.2 to 5.1 and diastolic: −1.8, 95% CI: −7.1 
to 3.5) and in the variation of mean heart rate (−0.4, 95% CI: −6.15 to 5.33) be-
tween the two periods. Furthermore, there were no differences in the mean max-
imum heart rate between pregnant (107.6 bpm) and non pregnant (108.6 bpm) 
women (p = 0.771).
Limitations, reason for caution: Small sample size could be the reason for 
not detecting possible negative impacts of anxiety and stress in pregnancy rates 
on IVF cycles.
Wider implications of the findings: The results of the present study are in 
contrast to those of smaller studies that used logistic regression modeling to as-
sess the impact of anxiety and stress on pregnancy outcome. This study shows 
no differences in anxiety or stress between women who conceived and did not 
after IVF treatments.
Study funding/competing interest(s): Funding by hospital/clinic(s), Projeto 
Alfa-Aliança de Laboratórios de Fertilização Assistida.
Trial registration number: Not applicable.

P-350 The lived experience of oocyte donors in Iran:  
a phenomenological study

Abstract withdrawn by the author

P-351 Dropout rates in IVF with single embryo transfer, IVF in a 
modified natural cycle and IUI with ovarian hyperstimulation (INeS trial)

A. Bensdorp1, R.I. Tjon-Kon-Fat1, G.J.E. Oosterhuis2, F.J. Broekmans3, 
J.W.M. Maas4, M.D.A. Lambers5, D. Perquin6, J. Smeenk7, M.J. Pelinck8, 
B.W.J. Mol9, F. van der Veen1, M. van Wely1

1Academic Medical Center, Center for Reproductive Medicine Department of 
Obstetrics & Gynaecology, Amsterdam, The Netherlands
2Sint Antonius Hospital, Department of Obstetrics and Gynaecology,  
Nieuwegein, The Netherlands
3University Medical Center, Department for Reproductive Medicine  
Division Female and Baby, Utrecht, The Netherlands
4Maxima Medical Center, Department of Obstetrics and Gynaecology,  
Veldhoven, The Netherlands
5Albert Schweitzer Hospital, Department of Obstetrics and Gynaecology, 
Dordrecht, The Netherlands
6Medical Center Leeuwarden, Department of Obstetrics and Gynaecology, 
Leeuwarden, The Netherlands
7Elisabeth Hospital, Department of Obstetrics and Gynaecology, Tilburg,  
The Netherlands
8Scheper Hospital, Department of Obstetrics and Gynaecology, Emmen,  
The Netherlands
9University of Adelaide, School of Paediatrics and Reproductive Health, 
Adelaide, Australia

Study question: How do dropout rates compare between in vitro fertilization 
with single embryo transfer (IVF-SET ), in vitro fertilization in a modified natu-
ral cycle (IVF-MNC) and intra uterine insemination with ovarian hyperstimula-
tion (IUI-COH)?
Summary answer: Dropout rates were significantly higher in the IVF-MNC 
group compared to IUI-COH. IVF-SET showed similar dropout rates compared 
to IUI-COH. Major reason for discontinuing treatment was the negative attitude 
of couples towards the allocated treatment.
What is known already: Dropout rates of fertility treatments are often con-
sidered as an adverse treatment outcome. We previously demonstrated that in 
couples with unexplained or mild male subfertility IVF-SET and IVF-MNC are 
non-inferior to intrauterine insemination with controlled ovarian hyperstimula-
tion (IUI-COH) in terms of the birth of a healthy singleton. So far differences 
in dropout rates between IVF-SET, IVF-MNC and IUI-COH have not been  
investigated.
Study design, size, duration: The INeS study was an open-label, randomized 
controlled multicenter non-inferiority trial performed between January 2009 
and February 2012. The primary outcome was a healthy singleton, resulting 
from a pregnancy achieved within 12 months of follow up.
Participants/materials, setting, methods: Couples with unexplained or mild 
male subfertility were allocated to 3 cycles of IVF-SET, 6 cycles of IVF-
MNC or 6 cycles of IUI-COH. Reasons for dropping out were recorded in 
case record forms and classified as “actively censored” drop-outs (medical ad-
vice) and “passively censored” drop-outs (personal reasons, attitude towards  
treatment).
Main results and the role of chance: In total 602 couples were included in the 
analysis: 201 in the IVF-SET group, 194 in the IVF-MNC group and 207 in 
the IUI-COH group. The dropout rates were 15% in the IVF-SET group, 23% 
in the IVF-MNC group and 13% in the IUI-COH group, with a relative risk of 
1.2 (95% CI: 0.71–2.0) for IVF-SET compared to IUI-COH and 1.8 (95% CI: 
1.2–3.0) for IVF-MNC compared to IUI-COH. The majority of the couples was 
passively censored. The main reason for passive censoring was unfavorable at-
titude to treatment (e.g. lack of confidence in treatment success).
Limitations, reason for caution: Underlying factors may have influenced the 
passive and active censoring, for instance preference of the physician; these 
factors could not be extracted from these data.
Wider implications of the findings: As treatment success rates are negatively 
affected by discontinuation of treatment, dropout rates should be taken into 
account when comparing pregnancy rates. Reducing dropout rate is crucial to 
further improve the efficacy and cost-effectiveness of treatments. Our results 
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show similar dropout rates when comparing IVF-SET to IUI-COH, yet there 
were higher dropout rates for IVF-MNC compared to IUI-COH. This suggests 
that IVF-MNC, although often considered as IVF-light, presents a considerable 
burden to the patients.
Study funding/competing interest(s): Funding by national/international 
organization(s), the trial was supported by a grant from ZonMW, the Netherlands 
Organization for Health Research and Development, and a grant from Zorgver-
zekeraars Nederland, the Netherlands association of health care insurers.
Trial registration number: The INeS trial was registered at the Dutch trial 
registry (NTR 939).

P-352 Infertility self-efficacy: the mediator effect between shame and 
infertility-related stress and depressive symptoms

A. Galhardo1, M. Cunha1, J. Pinto-Gouveia2, M. Matos2

1Instituto Superior Miguel Torga/Faculty of Psychology and Educational  
Sciences of the University of Coimbra, Psychology/Cognitive-Behavioral 
Center for Research and Intervention, Coimbra, Portugal
2Faculty of Psychology and Educational Sciences of the University of  
Coimbra, Cognitive-Behavioral Center for Research and Intervention,  
Coimbra, Portugal

Study question: Does the perception of self-efficacy to deal with infertility 
mediate the effect of shame on depression and infertility-related stress in in-
fertile women?
Summary answer: The current study shows that infertility self-efficacy plays 
a mediator role on the association between internal and external shame and 
depression and infertility-related stress.
What is known already: The emotional impact of infertility and the relation-
ship between depression, stress and the outcome of fertility treatment have been 
studied. Furthermore the importance of emotional processes such as internal 
and external shame to the understanding of psychopathological symptomatol-
ogy associated with infertility has also been established. In addition, the per-
ception of infertility self-efficacy involves several self-regulation processes 
(cognitive, affective and motivational) and determines the appropriate skills in 
order to deal with various situations.
Study design, size, duration: Cross sectional study. Data were collect 
in 4 public infertility centers and 3 private clinics between July 2008 and 
July 2011.
Participants/materials, setting, methods: One hundred and sixty-two women 
with a primary infertility diagnosis that have looked for treatment in Portuguese 
infertility public and private clinics. Participants completed the following set 
of standardized self-report measures: Others as Shamer, Experience of Shame 
Scale, Beck Depression Inventory, Fertility Problem Inventory, and Infertility 
Self-efficacy Scale.
Main results and the role of chance: Correlation analyses reveal that external 
and internal shame are significantly associated with infertility self-efficacy, de-
pression and infertility-related stress. In turn infertility self-efficacy is strongly 
correlated with both depression and infertility-related stress. Mediator analy-
ses results show that infertility self-efficacy fully mediates the impact of inter-
nal shame on infertility-related stress and depression and partially mediates the 
impact of external shame on these dependent variables. Furthermore, external 
shame still presents a direct effect on infertility-related stress and depression. 
Thus the perception of self-efficacy to deal with infertility and the demands of 
medical treatment seems to be a relevant target, as well as shame feelings, for psy-
chological intervention in infertile women struggling with depression and stress.
Limitations, reason for caution: Our findings must be interpreted cautiously 
due to cross-sectional design and self-report data. This design limits robust 
causal conclusions to be drawn and points to the need of future replication stud-
ies with a longitudinal design, using other none self-report instruments such as 
semi-structured interviews.
Wider implications of the findings: Results suggest that it may be useful to 
address not only external and internal shame in psychological interventions tai-
lored for infertile women but also to target self-efficacy perception to deal with 
infertility. In line with these results interventions such as the Mindfulness Based 
Program for Infertility, Acceptance and Commitment Therapy and Compassion 
Focus Therapy, which are specially designed to target such variables may im-
prove the effectiveness of psychotherapeutic interventions.
Study funding/competing interest(s): Funding by national/international 
organization(s), this research has been supported by the first author Ph.D. Grant 

(SFRH/BD/68392/2010), sponsored by FCT (Portuguese Foundation for Sci-
ence and Technology). There is no conflict of interests.
Trial registration number: N/A.

P-353 How much does infertility really affect couples’ sexuality – 
460 patients’ appraisal of sexual difficulties relative to other effects of 
infertility

I. Furman1, A. Espinoza1, V. Repetto1, A. Fuentes1

1Instituto de Investigación Materno-Infantil, Hospital Clinico San Borja  
Arriarán, Santiago, Chile

Study question: How distressing is the presumed detriment in sexuality among 
infertile couples relative to other personal difficulties provoked by infertility?
Summary answer: Within a list of 9 emotionally adverse effects of infertility, 
patients ranked sexual difficulties as the least distressing. This result was main-
tained independently of gender, etiology of infertility, duration of infertility, and 
complexity of the reproductive treatment.
What is known already: Clinicians believe that infertility substantially deteri-
orates couples’ sexual functioning. Available research shows mixed evidence. A 
higher prevalence of sexual dysfunctions compared to fertile population norms 
has been reported in some studies, as well as differences in some subscales 
of sexual function in group-comparison studies. However, the heterogeneity of 
study designs and the lack of control of variables prevent general formulations.
Study design, size, duration: This was a cross-sectional study conducted at the 
Instituto de Investigación Materno-Infantil, Hospital Clínico San Borja-Arri-
arán, Universidad de Chile, between January 2012 and May 2013. This center 
provides low and high-complexity (ART) treatments of infertility. Inclusion cri-
teria for the 460 participants were primary infertility of at least 3 years duration.
Participants/materials, setting, methods: 276 women and 184 men answered 
a questionnaire where they ranked using a numerical scale (0–7) their perceived 
level of difficulty on 9 effects of infertility. ART patients were assessed upon 
enrollment. Qualitative interviews were conducted on 54 randomly selected 
couples by the principal investigator, a certified psychologist.
Main results and the role of chance: Mean scores of difficulty were, in de-
creasing order: anxiety (5.24), sadness (5.13), injustice (4.55), anger (4.48), so-
cial pressure (3.90), self-esteem (3.30), guilt (3.14), marital conflicts (1.94) and 
sexual difficulties (1.56). There were no differences between male and female 
scores. The score on ‘sexual difficulties’ did not vary as a function of etiology 
of infertility, duration of infertility, or complexity of reproductive treatment. 
Women with endometriosis did not report higher scores of sexual difficulty tan 
other women, nor did men with male-factor infertility compared to other men. 
In the psychological interviews, while many patients described having suffered 
occasional and temporary sexual problems at some point of their infertility tra-
jectory, they declared having overcome these dysfunctions with the understand-
ing and support of their spouse.
Limitations, reason for caution: Although the interviews were essential for 
understanding why patients assigned the lowest score to their sexual difficulties, 
one limitation of the study is that a moderate number were conducted (n = 54). 
Another limitation is that this study’s findings may be culture-bound and not 
applicable to infertile populations in other countries.
Wider implications of the findings: The findings of this study contradict 
those of other publications and highlight the importance of the methodology 
employed. It is not the same to evaluate sexual disorders in isolation than within 
a global context where other undesirable effects of infertility can be appraised 
conjointly. Patients´ introspections shed useful insight on why they considered 
their sexual difficulties as their least concern. Future research might benefit 
from including qualitative inquiry as a complement to quantitative assessments.
Study funding/competing interest(s): Funding by hospital/clinic(s), Unidad 
de Medicina Reproductiva, Instituto de Investigación Materno-Infantil.
Trial registration number: N/A.

P-354 The value of children (VoC) to homosexual and heterosexual 
individuals

C. Haag1

1Staatsinstitut für Familienforschung (IFB), Bamberg, Germany

Study question: What motivates people to become a parent? The aim is to find 
and describe underlying motifs and perceived costs and benefits associated with 
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having children and to see whether these motifs and perceptions differ between 
homosexual and heterosexual individuals.
Summary answer: Whereas the perceived benefits of children are similar be-
tween men and women as well as between homosexuals and heterosexuals, the 
perceived costs show some differences in the pattern of welfare dimensions as 
measured by the VoC-scales.
What is known already: Since the decision to have a child is often the result of 
a longer process of deliberation, perceived costs and benefits would have to be 
considered in trying to understand individuals’ motivation towards parenthood. 
Even without concrete plans for parenthood, individuals have certain attitudes 
towards children which have to be negotiated in an attempt of realization. Those 
attitudes can influence the choice itself, timing, and methods used to achieve 
parenthood.
Study design, size, duration: Cross sectional analyses with focus on the Value 
of Children (VoC) scales, as they were incorporated into the pairfam panel.
Participants/materials, setting, methods: Data base for the homosexual pop-
ulation is an original dataset with 1,679 respondents from Germany. This data 
was collected in winter 2009/2010 via CATI and online questionnaire. Data 
for the heterosexual population stems from the second wave of the German 
pairfam-panel (N = 9,069). Methods include factor analyses and descriptive 
results.
Main results and the role of chance: First results show that perceived benefits 
of children seem to be similar for both homosexual and heterosexual individu-
als, but also when comparing men with women independently of their sexual 
orientation. Perceived costs of children, however, show differences in the pat-
tern of welfare dimensions, as measured by the VoC-scales. Some of the items 
associated with comfort, stimulation, affect or esteem are placed into different 
dimensions after factor analysis of the scale in the comparison of homosexual 
vs. heterosexual individuals. Furthermore differences in the factor loadings hint 
towards differences in the weight of those dimensions for both homo- and het-
erosexual men and women.
Limitations, reason for caution: The comparison of perceived costs and bene-
fits between homo- and heterosexual respondents is only possible with a refined 
scale with fewer items. The results for homosexuals, however, can be further 
analyzed by use of an earlier VoC-scale with more items, which should allow to 
draw more reliable conclusions.
Wider implications of the findings: Results may help to better understand 
the motifs of parents to be, especially considering the variety of pathways into 
parenthood, in order to assist those individuals with the realization of their wish 
to parent. The comparison between homo- and heterosexuals may also provide 
information about a more general idea of parenthood as a basic concept, regard-
less of an individual’s sexual orientation.
Study funding/competing interest(s): Funding by University(ies), State Insti-
tute for Family Research at the University of Bamberg (ifb).
Trial registration number: None.

P-355 Impact of environment and tolerability of treatment on life 
satisfaction in infertile women

A. Ghaheri1, S. Maroufi Zadeh1, R. Omani Samani1, M. Karimi1

1Royan Institute for Reproductive Biomedicine ACECR, Department of  
Epidemiology and Reproductive Health at Reproductive Epidemiology  
Research Center, Tehran, Iran

Study question: What are the direct and indirect influences of environment and 
tolerability of treatment on life satisfaction?

How might environment and tolerability of treatment influence life satisfac-
tion through anxiety?
Summary answer: There was a strong positive association between the en-
vironment of treatment and life satisfaction; however the correlation between 
tolerability of treatment and life satisfaction was marginally significant.
What is known already: A growing body of literature has explained patients’ 
quality of life (FertiQoL) and has shown its significant relationship with gender, 
patient-centered care, negative psychological consequences, sexual and marital 
satisfaction and self-esteem. Although extensive research has been carried out 
on these relationships, no study has been found which simultaneously covers 
the association between treatment FertiQol, life satisfaction (SWLS) and Anxi-
ety [Hospital Anxiety and Depression Scale (HADS)].
Study design, size, duration: This cross sectional study was conducted in 
Royan Institute, Tehran, Iran during November and December 2013. A total 

of 125 infertile women undergoing fertility treatment participated in the 
study.
Participants/materials, setting, methods: Women recruited for this study 
completed the questionnaire at the time of embryo transfer to be at the same 
point in the process of treatment. The FertiQol, HADS and SWLS were ad-
ministered to the participants. Model testing was conducted using partial least 
square (PLS) analysis with the SmartPLS 2.0.
Main results and the role of chance: The PLS structural equation model re-
vealed a good fit with the data. The most striking result to emerge from the data 
was that environment of treatment, as the most influential variable in the model, 
had a direct positive influence on SWLS (direct effect = 0.430; p < 0.05).  
Interestingly, environment of treatment had also a strong effect on tolerability  
of treatment (direct effect = 0.405; p < 0.05); although the indirect impact of  
tolerability of treatment on SWLS (through anxiety) was not significant (indi-
rect effect = 0.031; p > 0.05), there was a borderline direct impact of tolerability 
on SWLS (direct effect = 0.159; 0.05 < P < 0.1).
Limitations, reason for caution: With limiting the sample to Royan women, 
caution must be applied; as the findings might not be transferable to men or 
other Iranian fertility centers.
Wider implications of the findings: Environment and human body are more 
than just physical place and biomedical machine. Environment is a complicated 
scene where people perform social roles as women or men, black or white, 
mother or father. In medical centers the patient’s dominate role, tied to other 
roles in everyday life, is one who has problem and needs help. The more envi-
ronment and ways of treatment match patients’ other roles without magnifying 
infertility, the more satisfaction comes by.
Study funding/competing interest(s): Funding by hospital/clinic(s), Repro-
ductive Biomedicine Research Center of Royan Institute, Iran.
Trial registration number: The study was not a trial.

P-356 Embryologists’ health: results from a nation wide on line 
questionnaire in Spain

A. Clavero1, P. Jimena1, M.C. Gonzalvo1, L. Martinez1, J. Mozas1, J. Fontes1, 
B. Romero1, M. López-Regalado1, M. Serrano1, I. Orozco1, M. Rodriguez1, 
C. Carmona1, V. Díaz1, J.A. Castilla2

1University Hospital Virgen de las Nieves, Unidad de Reproducción,  
Granada, Spain
2Centro MasVida Reproducción, Unidad Reproducción, Sevilla, Spain

Study question: Is the embryologists’ health status, including burnout syn-
drome, similar than that of a reference population?
Summary answer: The present study shows that physical embryologists’ 
health status is better than that of a reference population. Embryologists, espe-
cially women, present poor levels of mental health related to burnout syndrome.
What is known already: Numerous studies have been made of the mental 
and physical health of health care personnel in general, and the prevalence of 
burnout syndrome has been reported to range from 4–40%. However, very few 
studies have been made in this respect of clinical laboratory staff and, to the 
best of our knowledge, no study has analysed these aspects among clinical em-
bryologists.
Study design, size, duration: A cross-sectional design to conduct an online 
self-assessment survey. In May and June 2013, two e-mails were sent to all 
members of the Spanish Association of Clinical Embryologists, ASEBIR, (787, 
but only 731 active members) explaining the aims of the research.
Participants/materials, setting, methods: Embryologists who are members 
of ASEBIR. The questionnaire contained sociodemographic and occupational 
questions and two standard instruments: ‘Short Form-12 Health Survey (SF-
12)’ as a measure of physical (PCS-12) and mental (MCS-12) health and the 
Maslach Burnout Inventory-General Survey (MBI-GS) to evaluate the three 
burnout syndrome dimensions: ‘exhaustion’, ‘cynicism’ and ‘efficacy’.
Main results and the role of chance: The final response rate was 34.7% 
(254/731). The PCS-12 obtained for the Spanish embryologists was higher 
than that for the reference population (54.1 ± 6.0 vs. 52.6 ± 0.2, p < 0.001). 
However, the total MCS-12 was significantly lower than those of the reference 
group (43.0 ± 11.0 vs. 50.6 ± 0.2, p < 0.001). The linear regression model 
for the dependent variable PCS-12 included the variables number of hours 
worked per week, BMI, back pain, leg pain and visual discomfort. This model 
explained 27% of the variance in PCS-12. The linear regression model for  
the dependent variable MCS-12 included the gender (male reference; female 
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coefficient regression:-3.23), exhaustion and cynicism dimensions of the MBI-
GS. These variables contributed significantly to explaining 30.4% of the vari-
ance in MCS-12.
Limitations, reason for caution: BMI was calculated from self-reported 
height and weight, and studies have suggested that some respondents tend to 
over or underestimate these data. These misclassifications will tend to bias find-
ings toward detecting no difference and might underestimate potential differ-
ences across BMI.
Wider implications of the findings: Since this syndrome has been related with 
potentially substandard patient care and with errors, strategies for improving 
conditions in the workplace are of fundamental importance. Attention should 
be paid not only to working time but also to qualitative aspects of work. Finally, 
strategies to reduce occupational stress and problems should form part of the 
training provided for clinical embryologists.
Study funding/competing interest(s): Funding by hospital/clinic(s), Hospital 
Universitario Virgen de las Nieves.
Trial registration number: Not applicable.

P-357 Wellbeing and need for psychosocial support in cross-border 
oocyte recipients

M.D. Cirera1, S. Gameiro2, D. García3, A. Rodríguez4, R. Vassena4, 
V. Vernaeve4

1Clinica Eugin, Psychology, Barcelona, Spain
2Cardiff University, Cardiff Fertility Studies Research Group School of  
Psychology, Cardiff, United Kingdom
3Fundació Privada EUGIN, Research, Barcelona, Spain
4Clinica EUGIN, Assisted Reproduction, Barcelona, Spain

Study question: This study aims to evaluate the wellbeing status (quality-
of-life[QoL], anxiety, and depression) and need for psychosocial support of 
women seeking oocyte donation treatment abroad. Do these vary according to 
country of origin?
Summary answer: Almost half of patients present anxiety symptoms. Most 
women consider psychological support helpful and would appreciate if the 
clinic would provide it. Comparing France and Italy, we observe that French 
patients have lower QoL and express a higher demand of psychological support 
than Italian ones.
What is known already: Assisted reproduction technologies treatment causes 
a psychological burden that impacts patients’ wellbeing. Individuals vary in the 
level of burden experienced and support needed. Patients travelling abroad for 
their treatment may experience higher burden and need more support due to the 
increased practical demand (e.g., travelling, different language and culture) and 
lack of informal support networks.
Study design, size, duration: Survey of 224 women from 7 countries (Italy 
n = 80, France n = 80, Germany n = 27, England n = 13, The Netherlands 
n = 12), Switzerland n = 4, Ireland n = 2) attending a large fertility clinic for 
oocyte donation in March-November 2013.
Participants/materials, setting, methods: All patients completed validated 
questionnaires assessing their QoL (FertiQoL) and levels of anxiety and depres-
sion (HADS) immediately after the embryo transfer. Three additional questions 
were presented in order to evaluate their perception of psychological support: 
the need for psychological support, previous support requests, and expectation 
of support from the clinic.
Main results and the role of chance: Mean age was 40 (SD 4.8) with 3 (SD 
2.8) previous IVF cycles. In line with reported studies, the overall FertiQoL 
core score was 69.4 (range 0–100). There were 43.9% and 9.9% of patients 
with HAD-A and HAD-D scores over 7 (threshold for borderline anxiety/de-
pression), respectively. Psychological support was considered useful by 59.8% 
of patients, 23.2% had consulted a psychologist and 54.0% considered helpful 
for the support to be offered by the clinic. Subgroup comparisons by coun-
try showed that French women reported lower QoL than Italian in the core 
(p = 0.008), emotional (p < 0.001), mind-body (p = 0.011), and relational 
(p = 0.005) FertiQoL domains. No differences were observed for social QoL, 
anxiety and depression. Finally, 32.5% of French had accessed support for in-
fertility problems before, against 12.5% of Italian (p = 0.005).
Limitations, reason for caution: Country representation is not homoge-
neous and for 2 countries we had <5 patients; therefore we compared directly 
only the 2 largest groups of patients. Patients in the study were women in 

a heterosexual relationship undergoing oocyte reception treatment; percep-
tions of women in a different situation could be different.
Wider implications of the findings: This study corroborates the psychological 
burden of ART, usually resulting in high anxiety during treatment. More than 
half of cross-border patients consider helpful to receive psychological support 
from the clinic. The impact of treatment on cross-border patients seems to vary 
according to their country of origin. Profiling this differential impact is useful 
for clinics to provide patient-centered care but more research needs to be done 
to understand the causes of such differences.
Study funding/competing interest(s): Funding by hospital/clinic(s), No com-
peting interests are declared.
Trial registration number: NA.

P-358 Severe depressive symptoms at baseline predict individual and 
partner infertility distress at year-1 follow-up

B. Peterson1, C. Sejbaek2, M. Pirritano3, L. Schmidt2

1Chapman University, Psychology & Family Therapy, Orange, CA, U.S.A.
2University of Copenhagen, Department of Public Health, Copenhagen, Denmark
3Children’s Hospital of Orange County, Health Alliance, Orange, U.S.A.

Study question: Are severe depressive symptoms at baseline a predictor of 
individual and partner infertility-related distress after 1-year of unsuccessful 
fertility treatments?
Summary answer: Yes, severe depressive symptoms at baseline significantly 
predict increased infertility-related distress at the individual and partner level in 
couples undergoing unsuccessful fertility treatments at 1-year follow-up.
What is known already: Cross-sectional studies have shown that severe depres-
sive symptoms are significantly associated with increased infertility-related dis-
tress in individuals and their partners. Studies have also shown that a prior history 
of depression is a risk factor for future depression in those undergoing fertility 
treatments. Research studies using a longitudinal design to study the impact of 
severe depressive symptoms on infertility-related distress in couples are lacking.
Study design, size, duration: The study used a longitudinal design with men 
and women who were consecutively referred patients undergoing fertility treat-
ments in Denmark in years 2000–2001. A total of 826 men and 923 women 
were included at baseline in the study, and 343 men and 402 women were in-
cluded at the 1-year follow-up.
Participants/materials, setting, methods: Participants were consecutively re-
ferred patients undergoing fertility treatments at Danish fertility clinics (n = 5). 
The Mental Health Inventory-5 and COMPI Fertility Problem Stress Scale was 
used to measure depressive symptoms and infertility-related distress. Multilev-
el modeling using the Actor-Partner Interdependence Model was used to study 
the couple as the unit of analysis.
Main results and the role of chance: At baseline the average age of study 
participants was 34.2 years for males and 31.9 years for females. There were 
significant effects for males and female depression on all three levels of dis-
tress meaning that baseline severe depressive symptoms significantly predicted 
infertility-related personal, marital, and social distress in males and females 
at 1 year follow-up (p < 0.01). Significant partner effects also found (i.e., an 
individual’s severe depressive symptoms predicted infertility-distress in their 
partner at 1-year). Female baseline depressive symptoms predicted male per-
sonal, social, and marital distress at 1-year follow-up. Male baseline depressive 
symptoms predicted female marital distress at 1 year follow-up.
Limitations, reason for caution: The limited sample size need to be taking 
into consideration when interpreting these findings. The Mental Health Inven-
tory-5 was not specifically developed to measure depressive symptoms; how-
ever the scale has been used in many studies to measure depressive symptoms.
Wider implications of the findings: The findings from this study underscore 
the impact of depressive symptoms on both the individual and their partner, 
and add to the growing body of literature using the couple as the unit of analy-
sis in men and women undergoing fertility treatments. Male distress appears 
especially impacted by female depressive symptoms at baseline. Health profes-
sionals can work together to educate couples about potential risk factors when 
one or both partners experience severe depressive symptoms during treatment.
Study funding/competing interest(s): Funding by national/international 
organization(s), This study is funded by the Danish Health Insurance Fund. The 
funds had no influence on the data collection or the data analyses. The authors 
have no conflicts of interest to declare.
Trial registration number: N/A.
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P-359 Development and validation of the fertimed-questionnaire to 
assess hormonal fertility medication from the patient’s viewpoint

K. Lankreijer1, T.M. D’Hooghe2, F.P.M. van Asseldonck3, S. Repping4, 
E.A.F. Dancet1

1Academic Medical Center, Center for Reproductive Medicine,  
Amsterdam, The Netherlands
2Leuven University Fertility Center, Department of Obstetrics  
and Gynecology, Leuven, Belgium
3Catholic University Leuven, Center for Health Services & Nursing Research, 
Leuven, Belgium
4Academic Medical Center, Department of Gynecology and Obstetrics,  
Amsterdam, The Netherlands

Study question: Which specific hormonal medication aspects are valued by 
patients and can patient experience with these aspects be assessed with a valid 
and reliable tool, discriminating between different medications used to achieve 
the same clinical objective?
Summary answer: Patients value various specific aspects of hormonal fertility 
medication besides their effectiveness and route of administration. These val-
ued aspects can be assessed by patients with the aid of the FertiMed-question-
naire, which proved to be valid, reliable and capable of identifying differences 
between medications used to achieve the same clinical objective.
What is known already: Hormonal fertility medications cause emotional 
strain and differ in dosage regime and route of administration but often have 
comparable effectiveness. Choice of medication should take account of assess-
ments by former patients. Rather than previous studies assessing patients’ satis-
faction with medication aspects specified by professionals, this requires insight 
into specific medication aspects valued by patients and development of a valid, 
reliable tool, capable of identifying differences in patients’ experiences between 
various medications with identical clinical objectives.
Study design, size, duration: Developing the FertiMed-questionnaire for pa-
tients to assess medications (n = 8) used for ovarian stimulation, induction of 
pituitary down-regulation, ovulation triggering or luteal support regarding spe-
cific aspects, which patients value according to literature review and 23 patient 
interviews. Disseminating the FertiMed-questionnaire (Fall 2013) to 411 IVF-
patients, each assessing one of eight medications.
Participants/materials, setting, methods: The FertiMed-questionnaire, dis-
seminated in two university fertility clinics (Belgium, Netherlands), assessed 
patient characteristics, importance of and experience with specific medication 
aspects, two overall satisfaction questions and patient preference between used 
medications. The FertiMed-questionnaire’s psychometric characteristics were 
tested and improved. Analysis focused on validity, reliability and discriminative 
potential of the FertiMed-questionnaire.
Main results and the role of chance: Fifty-one valued specific medication 
aspects were identified, through literature review (n = 31/51) and patient inter-
views reaching data saturation (n = 51/51). In total, 276 patients (on average 35 
per medication), completed the FertiMed-questionnaire (response rate = 67%). 
Item-analysis deleted 10 medication aspects. Reliability, confirmatory and ex-
ploratory factor-analysis identified ten dimensions. The final model was valid 
(Adapted Goodness of Fit Index = 0.95) and all but one dimension (‘ease of use: 
disturbance’) could be assessed reliably. The two overall satisfaction questions 
had no discriminative potential. Overall patient-centeredness scores, combining 
importance and experience ratings of all specific medication aspects, adjusted 
for its determinants (i.e. age, fulltime employment and spontaneous pregnan-
cy), discriminated between the three medications used for ovarian stimulation 
(p = 0.01). This difference was confirmed by preference of patients having used 
all ovarian stimulation medications.
Limitations, reason for caution: As all eight medications prescribed in the re-
cruiting clinics were questioned, sample sizes per medication were rather small 
for testing the discriminative potential of the FertiMed-questionnaire. The va-
lidity and reliability of this questionnaire, proven in the two-country setting, 
needs to be confirmed for other countries.
Wider implications of the findings: Patients value various specific aspects of 
hormonal fertility medication, besides their effectiveness and route of admin-
istration, which could be important when developing new medications. Tailor-
ing medication choice to individual patient preference, requires developing and 
using a decision aid for shared decision-making among patients and physicians 
for each clinical objective requiring use of medication. Information provided 
in this decision aid could be based on valid and reliable assessments made by 
patients using the FertiMed-questionnaire.

Study funding/competing interest(s): Funding by University(ies), Leuven 
University and Amsterdam University Medical Center.
Trial registration number: Not applicable (reference form Belgian ethical 
committee approval: s55156; ML9054).

P-360 There is not a day goes by that I don’t think about it: The 
experience and meaning of male factor infertility to men

S. Karavolos1, E. Haimes2, R. Quinton3, K. McEleny4

1Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle Fertility 
Centre at Life, Newcastle upon Tyne, United Kingdom
2Newcastle University, PEALS (Policy Ethics and Life Sciences) Research 
Centre, Newcastle upon Tyne, United Kingdom
3Newcastle University, Institute of Genetic Medicine, Newcastle upon Tyne, 
United Kingdom
4Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle Fertility 
Centre, Newcastle upon Tyne, United Kingdom

Study question: What impact does the diagnosis of azoospermia have on men’s 
psychological and social functioning?
Summary answer: Male infertility remains a taboo subject and most men 
are reluctant to discuss it. Receiving a diagnosis of azoospermia shocks most 
men. Investigation and treatment pose a substantial emotional burden on men 
and therefore a deeper understanding of these issues is important in providing 
patient-centred care, tailored to individual needs.
What is known already: Male factor is the main or a contributing cause in up 
to 50% of couples presenting with infertility. Unlike psycho-social aspects of 
female infertility, male attitudes to their own infertility are poorly understood. 
Male infertility can potentially have a significant impact on psychological and 
social aspects of men’s lives, impacting negatively on self-image, relationships 
and psychological distress, but objective data in this area is lacking.
Study design, size, duration: A qualitative interview study with 15 partici-
pants. Inclusion criteria: Men attending a fertility clinic, over the age of 23, 
suffering from primary infertility for more than a year and diagnosed with azo-
ospermia. Data were collected between June 2013 and November 2013.
Participants/materials, setting, methods: We conducted semi-structured, 
face-to-face interviews in the clinic or in patients’ homes with/without partners 
present, with 15 men diagnosed with azoospermia. Participants gave their own 
account of how they perceived the experience of receiving a diagnosis, under-
going investigation and treatment. The interviews were fully transcribed and 
analysed thematically using NVivo.
Main results and the role of chance: Major interview themes included: ‘Re-
action to diagnosis’, ‘Lack of cause and explanation’, ‘Effect on interpersonal 
relationships’, ‘Disclosure of diagnosis’, ‘Support seeking’ and ‘Decisions 
regarding treatment’. Preliminary results show that the initial diagnosis of 
infertility mostly comes as a shock. Men find the lack of a precise aetiology 
frustrating/distressing. Most men are reluctant to share the diagnosis beyond 
close family members. The diagnosis brings partners closer together in most 
cases, but some couples became more emotionally distant. Men didn’t feel the 
need to seek external psychological support and were satisfied with the support 
provided by clinic staff. A sperm retrieval operation was in most cases the only 
hope for establishing biological fatherhood. Decision-making with regards to 
this and donor sperm treatment took into account multiple factors.
Limitations, reason for caution: This was a qualitative, explorative study on 
a clinic-based sample of 15 men seeking treatment. It looks at the experience 
of male infertility in the short-term. It does not examine a broad population 
sample and does not include men that are not seeking treatment. The findings 
therefore cannot be generalised.
Wider implications of the findings: Male infertility impacts substantially on 
men’s quality of life and healthcare professionals should be aware of this when 
investigating/treating patients with azoospermia. The development of informa-
tion resources aimed at men diagnosed with azoospermia and their partners, is 
important in helping couples to understand male infertility, its impact, and to 
support them more effectively. Men find the lack of specific aetiology frustrating 
and therefore further research is required into the aetiology of male infertility.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by commercial/corporate company(ies), 1. Newcastle Fertility Centre, Interna-
tional Centre for Life, Newcastle-upon-Tyne, UK, 2. ProStrakan Group plc, UK.
Trial registration number: National Institute for Health Research (NIHR) 
portfolio study number: 118390.
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P-361 Male narratives on infertility and the couple relationship:  
a qualitative analysis of men weblogs

J. Pedro1, B.D. Peterson2, M.E. Costa3, M.V. Martins3

1University of Porto, Faculty of Psychology and Education Sciences,  
Porto, Portugal
2Chapman University, Crean School of Health and Life Sciences, Orange,  
CA, U.S.A.
3University of Porto, Faculty of Psychology and Educational Sciences,  
Porto, Portugal

Study question: What are the perceptions and experiences of men regarding 
the way infertility affects the couple and their role in the marital relationship?
Summary answer: Men experience distress in witnessing their wives suffer 
both physically and psychologically. These concerns are accompanied by a 
sense of powerlessness in protecting their partners, challenging their traditional 
models of male masculinity.
What is known already: While much is known about women’s psychosocial 
adjustment to infertility, there is little evidence on male adaptation. Previous 
studies have suggested that men can reveal higher scores of adjustment to infer-
tility than women because they tend to contain their own emotions in order to 
support their wives. However, there is no data supporting this hypothesis. There 
is a need to better understand how men dealing with infertility perceive their 
role within the relationship.
Study design, size, duration: This study used a qualitative design. The target 
population were weblogs written in English by men who self-identified as diag-
nosed with infertility. We used the search query “male infertility blog” to begin 
a modified snowball sampling method and identified 27 weblogs posting entries 
from July 2004 to October 2010.
Participants/materials, setting, methods: Each weblog was archived chrono-
logically, with data analysis ending at the date of data collection or at a positive 
pregnancy test, adoption, or for no explicit reason. The final sample was com-
posed of 22 weblogs. Two coders analyzed and coded the entire data set using a 
grounded theory approach.
Main results and the role of chance: Bloggers were from 6 countries on 4 
continents. Participants had on average 32.7 years, were in a marital union for 
4.5 years, and were trying to conceive for 2 years at the beginning of their 
blogs. Besides the impact of infertility in the relationship, 5 other main themes 
emerged from the data and were mentioned by all participants: involvement 
in treatments; hoping for a pregnancy; acceptance of infertility; feeling inte-
grated in a trying-to-conceive community; and the others don’t get it. Bloggers 
described their relationship as close, assuming the responsibility for support 
within the relationship. Supportive behaviors were accompanied by the percep-
tion of insufficiency in comforting their partners and a sense that infertility is 
not as central to them as it is to their partners.
Limitations, reason for caution: Even though weblog data is unbiased by the 
research process, this sample might not be representative of men diagnosed 
with infertility due to bloggers traits. Social endorsement can also compromise 
validity and reliability of data.
Wider implications of the findings: These findings shed light on the am-
bivalence men can experience as they navigate the unexpected stress of in-
fertility and try to correspond to traditional gender-based expectations to 
solve the couple problems. Mental health professionals should work with 
the couple addressing each member perceptions of how they are being sup-
ported and support the other. Additionally, educational interventions can be 
implemented to normalize the varied reactions men are likely to experience 
in facing infertility.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work is supported by European Union Funds (FEDER/
COMPETE – Operational Competitiveness Programme) and by national funds 
(FCT – Portuguese Foundation for Science and Technology) under the projects 
PTDC/MHC-PSC/4195/2012 and SFRH/BPD/85789/2012.
Trial registration number: Not applicable.

P-362 Presentation of the time-lapse video of the transferred embryo 
and changes of psychological status during the implantation period

K. Kitami1, H. Ando1, T. Takayanagi1, H. Minamoto1, N. Suzuki1

1Toyohashi Municipal Hospital, Center for Reproductive Medicine  
and Surgery, Toyohashi, Japan

Study question: The aim of this study was to assess psychological changes of 
the women with time-lapse (TL) based single embryo transfer (SET) from the 
time of video presentation of the transferred embryo by an embryologist to the 
time just after knowing the results of pregnancy test (PT).
Summary answer: Showing the TL video helped patients to understand the 
embryo quality and thus allowed relief in the period between embryo trans-
fer (ET) and PT. However, the result of negative PT significantly brought the 
women regret for having watched the video and grief as if she had experienced 
miscarriage.
What is known already: The days between ET and PT are considered to be 
one of the most stressful periods for the female assisted reproductive tech-
nology (ART) patients. However, to our knowledge, there is no literature on 
the psychological changes during the implantation period for ART patients 
including those with repeated implantation failure. Our preliminary question-
naire revealed that most of the women were favourable for the TL video of 
the transferred embryo.
Study design, size, duration: The questionnaires were administered after urine 
sample was taken for PT. Two hundred and seventy-six fresh or frozen/thaw 
SET cycles were included. Patients filled out the first part of the questionnaire 
before the PT results were informed. The latter part was filled out after the 
results were informed.
Participants/materials, setting, methods: All the women with ET during this 
study period were included because TL videos were provided and SET was 
done for all the women. The embryologists in charge presented the TL videos. 
Patient self-evaluation of satisfaction was based on a scale of one to five at ET, 
pre-PT and post-PT.
Main results and the role of chance: Satisfaction (as Rank-4 and -5) was at-
tained by 246 patients (89%) at ET and was maintained during the implantation 
period. In the patients with negative (compared with positive) PT, the satisfac-
tion rank just after they knew the results (at post-PT) was decreased from the 
time of ET (P = 0.0007; Wilcoxon signed-rank test). More women with nega-
tive PT answered that they did not want to watch the video again if there was 
a next chance (P = 0.0006; Mann-Whitney U test). Parous women tend to be 
satisfied with the video at pre-PT (P = 0.014) and post-PT (P = 0.003). Prior 
history of miscarriage was not associated with degree of satisfaction at pre-PT 
(P = 0.429) and post-PT (P = 0.501).
Limitations, reason for caution: Lack of a control group is a limitation of the 
current study because we inform all the patients in advance that the TL videos 
were taken for each embryo of all the patients.
Wider implications of the findings: TL video presentation provided the 
women affection for the transferred embryo from its developing images as if 
it were a fetus already. However, such affection might suddenly change to deep 
sadness if PT was negative. Our data suggest that parous women might have 
ability to regard the transferred embryo as her fetus. TL video presentation also 
should be promising for the patients with repeated failure of implantation.
Study funding/competing interest(s): Funding by hospital/clinic(s), Toyo-
hashi Municipal Hospital. The authors have no competing interest to declare.
Trial registration number: Not applicable.

P-363 What about the donor after conception – a qualitative study on 
the meaning of the anonymous sperm donor in heterosexual families

E. Wyverkens1, V. Provoost2, I. Raes2, S. Somers2, I. Stuyver3, H. Van Parys1, 
G. Pennings2, P. De Sutter3, A. Buysse1

1Universiteit Gent, Department of Experimental-Clinical and Health  
Psychology, Gent, Belgium
2Universiteit Gent, Bioethics Institute Ghent, Gent, Belgium
3Ghent University Hospital, Department of Reproductive Medicine, Gent, 
Belgium

Study question: What meanings do heterosexual couples attach to their anony-
mous sperm donor?
Summary answer: In the participants’ family narrative, the donor was con-
structed as an abstract person, partly because of his anonymity and partly be-
cause they wanted to keep the donor at a distance.
What is known already: So far, many researchers studied disclosure deci-
sions of DI families. The context of this research focus can be seen within 
the ongoing debate about the right of the child to know his/her genetic roots. 
This research tradition is mainly dominated by studies from countries where 
donor anonymity has been abolished. Current study aims to gather in-depth 
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information on parents’ constructions about their sperm donor in the Belgian 
context, where mainly anonymous sperm donation is practiced.
Study design, size, duration: Semi-structured interviews were conducted with 
nine heterosexual couples and one individual (19 participants), recruited via the 
Department of Reproductive Medicine of the Ghent University Hospital. All 
participants had at least one child conceived via anonymous donor insemination 
(DI), ranging from 7 to 10 years old.
Participants/materials, setting, methods: Thematic Analysis was used as 
method to perform the analysis. This inductive method entails a phased process 
from memo writing to the construction of themes. The validity and trustworthi-
ness of the analysis was guaranteed through auditing by the co-authors.
Main results and the role of chance: Central to the analysis, was the message 
that the donor was not on the parents’ minds. They started their treatment won-
dering about this third party, but as soon as their family was formed, thoughts 
about the donor faded into the background. Physical and non-physical resem-
blances with the children enabled parents to distance and even ignore the donor 
origin, as they felt (for themselves) and appeared (to others) connected with 
their children. For non-disclosing as well as disclosing parents the donor was 
constructed as an abstract, unknown figure. This view of the donor helped to 
protect themselves (and their children) from imagining and thinking about the 
unknown genetic link.
Limitations, reason for caution: Participants were interviewed as a couple 
which might have led them to present a joint narrative and limited them from 
talking freely about their personal views. Possibly, some mothers did not elabo-
rate on the meaning of the donor, because they did not want to threaten their 
partner.
Wider implications of the findings: Findings of this study add to the debate on 
anonymity and openness of donors, by taking into account parents’ experiences 
with anonymous donation. A more systemic approach is suggested for research 
as well as counseling practice, as it seems that the way parents relate to their 
donor may be influenced by hospital policy, the legal context, the family context 
and the social environment.
Study funding/competing interest(s): Funding by University(ies), The project 
is funded by the Special Research Fund of Ghent University. Approval by the 
appropriate Ethics Committee has been obtained.
Trial registration number: N/A.

P-364 Is infertility a taboo subject – attitudes towards infertility in 
different countries

E. Velilla Garcia1, N. Moina Villamayor2, J. Morral Palau2,  
M. López-Teijón Pérez3

1Instituto Marques, Primera Planta, Barcelona, Spain
2Instituto Marques, Patient Assistant, Barcelona, Spain
3Instituto Marques, Assisted Reproduction Service, Barcelona, Spain

Study question: The objective of the study is to ascertain the level of taboo 
that exists in different European countries regarding infertility, and to find out 
whether patients confronting this issue openly discuss it with their friends and 
family.
Summary answer: There are significant differences between countries regard-
ing infertility as a taboo subject. However, independent of their nationality, all 
patients discuss the issue with their closest family and friends. If asked to dis-
cuss the issue with the media or social networks then they are far less willing.
What is known already: Each country offers a different cultural context in 
which to view infertility, and legislation controlling fertility treatments also 
form opinion. In Europe the law differs very widely between countries, with 
some countries being extremely restrictive (such as Italy) and others, such  
as Great Britain or Spain, where infertility treatments are far more visible in 
society.
Study design, size, duration: Between June and December 2013 question-
naires were filled in by 369 patients from 27 countries. They were asked if in-
fertility is a taboo subject in their country, whether or not they have explained to 
others that they are undergoing fertility treatment, and if they have told friends, 
family or both.
Participants/materials, setting, methods: Couples or single mothers under-
going fertility treatments at a clinic in Barcelona completed the questionnaire 
on the day of their embryo transfer. It covered both their attitudes towards the 
treatment process and the degree to which they discuss the issues of infertility 
with their family and friends.

Main results and the role of chance: Infertility is viewed quite differently by 
the different societies in Europe. The majority of Italian (74%), Irish (55%) and 
German (61%) patients felt that in their country the subject is taboo, whereas 
only 38% of Spanish patients and 36% of British patients felt similarly. In 75% 
of cases patients did share their experience of infertility with their closest fam-
ily and friends. There was no difference in this respect between countries of 
origin. 40% of patients speak only to their family, 11% only to friends and 24% 
to both. Sharing the experience felt good only if shared privately. The majority 
of responders (60%) did not want to share their experience with media, and only 
19% actively participated in internet boards and social networks that discuss 
infertility.
Limitations, reason for caution: The nature of the questions and the inclusion 
of personal values regarding the concept of a ‘taboo’ issue could give rise to 
ambiguity and therefore limit the validity of some replies to the questionnaire.
Wider implications of the findings: The results allow us to better define the 
psychological needs of infertile patients, and to see how the cultural context of 
their country may affect them. This may condition how they deal with the fertil-
ity treatment and time at the clinic.

The data shows the importance of sharing the experience of infertility with 
close family members. In clinical practice it is useful to know this in order to 
help the patient remain emotionally healthy throughout.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Marques.
Trial registration number: Nil.

P-365 More androgynous or less feminine is for better qol – a German-
Hungarian comparison study in fertility specific quality of life and 
traditional gender-role attitudes

R.E. Cserepes1, A. Bugán1, J. Kollár2, T. Körösi3, B. Toth4, S. Rösner4, 
T. Strowitzki4, T. Wischmann5

1University of Debrecen, Department of Behavioural Sciences, Debrecen, 
Hungary
2Semmelweis University, Institute of Behavioural Sciences, Budapest, Hungary
3Kaáli Institute, Gyor, Hungary
4Heidelberg University Medical School, Women’s Hospital Department of 
Gynaecological Endocrinology and Reproductive Medicine, Heidelberg, 
Germany
5Heidelberg University Medical School, Center for Psychosocial Medicine 
Institute of Medical Psychology, Heidelberg, Germany

Study question: Are there any differences in fertility specific quality of life 
and gender-role attitudes in German and Hungarian couples? Does it differ how 
gender-role attitudes correlate with better infertility-related quality of life in a 
Hungarian and a German sample?
Summary answer: Hungarians have better fertility specific quality of life 
and more “feminine” gender-role attitudes than Germans. In the total sample, 
“androgynous” and “masculine” attributes correlate with better quality of life 
than “feminine” and “undifferentiated” gender-role attitudes. In the Hungarian 
group, only “femininity” correlates with the poorest QoL-scores.
What is known already: Desire for a child and consequences of failure of 
conceiving are culturally and socially contingent, so in Germany and Hungary 
with different political and socioeconomic background, involuntary childless-
ness might be experienced in different ways. Realizing gender roles in a more 
traditional way brings more distress for a woman, but not for a man. In infertile 
groups, “femininity” correlated with less emotional stability, less marital satis-
faction and more anxious symptoms.
Study design, size, duration: This cross-sectional study was conducted in one 
German and five Hungarian fertility clinics between February 2012 and March 
2013. Couples attending the first medical consultation were enrolled.
Participants/materials, setting, methods: 270/473 couples (response rate: 
57%) filled out our questionnaire package which contained International Fer-
tiQoL measuring fertility specific quality of life, Personal Attribute Question-
naire about gender roles (PAQ), and socio-demographic questions. T-tests and 
multivariate analyses of variance were used to compare groups according to 
countries and gender-role attitudes.
Main results and the role of chance: German couples were older aged 
(t(482) = 5.67, P < 0.001) and had lived for longer in a partnership 
(t(496) = 2.76, P < 0.01) than Hungarians. Hungarian couples scored higher 
on FertiQoL-subscales as well as on the expressive/“feminine” scale of PAQ 
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(all Ps < 0.001). Sex and education had only a minimal effect on these cross-
country differences. In the German and in the total sample, participants with 
“androgynous” or “masculine” attitudes scored significantly better than ones 
with “feminine” or “undifferentiated” attitudes in emotional, mind/body and 
global domains of FertiQoL (all Ps < 0.05). Among Hungarians, only men and 
women with “feminine” attitudes reported worse quality of life than “androgy-
nous” and “masculine” groups on the Emotional, Mind/body subscales and on 
the Global scale of FertiQoL (all Ps < 0.05).
Limitations, reason for caution: A relatively low response rate in the Hungari-
an group (43%) may have influenced the results through selection bias, whereas 
the data of German couples were collected only in one fertility centre which can 
lead to contra selected results.
Wider implications of the findings: This study using a cross-country study de-
sign gave a differentiated picture of influences of gender-role attitudes on one’s 
infertility related quality of life. The results can give new information about 
effects of gender-role attitudes for reproductive medical staff and patients. Our 
findings regarding cross-country differences can provide new implications in 
planning international or national guidelines for psychological counselling with 
infertile individuals or couples (There is not a Hungarian guideline for psycho-
social counselling in infertility).
Study funding/competing interest(s): Funding by national/international 
organization(s), European Union, State of Hungary, European Social Fund 
(TÁMOP-4.2.4.A/ 2-11/1-2012-0001 ‘National Excellence Program’).
Trial registration number: Nil.

P-366 The influence of the polycystic ovary syndrome on couples’ 
relational and sexual satisfaction

V. De Frène1, L. Verhofstadt2, T. Loeys3, I. Stuyver1, A. Buysse2, P. De Sutter1

1Ghent University Hospital, Department of Reproductive Medicine, Ghent, 
Belgium
2Ghent University, Department of Experimental Clinical and Health  
Psychology, Ghent, Belgium
3Ghent University, Faculty of Psychology and Educational Sciences, Ghent, 
Belgium

Study question: What is the influence of objective and subjective character-
istics of the polycystic ovary syndrome (PCOS) on the relational and sexual 
satisfaction of PCOS women and their partners?
Summary answer: Relational and sexual satisfaction levels were significantly 
higher in PCOS women than in their partners. Moreover, the influence of parity, 
women’s body mass index (BMI), unfulfilled wish-to-conceive and women’s 
subjective experience of fertility problems on relational and sexual satisfaction 
were significantly different between PCOS women and their partners.
What is known already: There is some evidence indicating an association 
between objective characteristics of PCOS and sexual satisfaction of PCOS 
women. However, this evidence is conflicting, scarce, and often no standardized 
questionnaires are used to evaluate sexual satisfaction. No evidence is available 
about the influence of subjective characteristics of PCOS on sexual and rela-
tional satisfaction, and about the influence of PCOS on relational and sexual 
satisfaction as experienced by partners of PCOS women.
Study design, size, duration: We set up a cross-sectional study from April 
2007 till April 2009 including 31 obese (BMI > 25 kg/m²) PCOS women at 
reproductive age having a relationship at the time of recruitment.
Participants/materials, setting, methods: The study was performed at the fer-
tility center of the Ghent University Hospital. Objective PCOS-characteristics 
were registered and the subjective experience of PCOS was evaluated by the 
PCOS questionnaire. Relational (rs) and sexual satisfaction (ss) were measured 
by the Maudsley Marital Questionnaire. Data were analyzed using linear mixed 
models (α < 0.05).
Main results and the role of chance: The response rate on the Maudsley Mari-
tal Questionnaire was 26/31 for PCOS women and 24/31 for their partners. Re-
lational and sexual satisfaction were significantly higher in PCOS women than 
in their partners (p

rs 
= 0.007 and p

ss 
= 0.017). A higher parity tended to increase 

relational and sexual satisfaction, with a significantly stronger effect in PCOS 
women than in their partners (p

rs 
= 0.009 and p

ss 
= 0.015). A lower BMI tended 

to influence relational and sexual satisfaction of PCOS women negatively and 
of their partners positively, with a significantly stronger effect in the partners 
(p

rs 
= 0.021 and p

ss 
= 0.029). The presence of an unfulfilled wish-to-conceive 

and a bad subjective experience of fertility problems by the PCOS women had a 

significantly stronger negative effect on their relational satisfaction versus their 
partners (p

rs 
= 0.021 and p

rs 
= 0.011 respectively).

Limitations, reason for caution: The fact that this study was performed in 
a sample of PCOS women who were all obese and the small sample size are 
limitations of this study. Data were partially missing in some couples but this 
limitation was dealt with by using linear mixed models.
Wider implications of the findings: Our results suggest a differential influ-
ence of PCOS on relational and sexual satisfaction for PCOS women and their 
partners. This should be kept in mind during the psychological guidance of 
couples dealing with PCOS.
Study funding/competing interest(s): Funding by University(ies), Funding 
by national/international organization(s), Funding by commercial/corporate 
company(ies), Veerle De Frène is holder of a Special PhD Fellowship by 
the Flemish Foundation for Scientific Research; Belgium. Petra De Sutter is 
holder of a fundamental clinical research mandate by the Flemisch Founda-
tion for Scientific Research; Belgium. This research also received financial 
support by Merck Serono; Belgium and the Artevelde University College 
Ghent; Belgium.
Trial registration number: Not applicable.

P-367 Relation of meta-cognitive beliefs and psychological disorders 
with success in assisted reproductive techniques

Abstract withdrawn by the author

P-368 Men, masculinity and infertility treatment

A. Dolan1, G. Hartshorne2, T. Lomas3, T. Ghobara4

1University of Warwick, Health Sciences, Coventry, United Kingdom
2University of Warwick, Reproductive Health, Coventry, United Kingdom
3University of East London, School of Psychology, London, United Kingdom
4University Hospital Coventry & Warwickshire NHS Trust, Centre for  
Reproductive Medicine, Coventry, United Kingdom

Study question: How do aspects of masculinity affect men’s experiences of 
infertility treatments and their relationships with health professionals working 
in the field of assisted conception?
Summary answer: Men’s involvement within the consultation process appears 
guided by the notion that men prefer to discuss technical or informational as-
pects of their treatment rather than their well-being, which is reinforced by the 
fact that women experience invasive procedures that are a more legitimate cause 
for concern than men’s emotional distress.
What is known already: Men account for approximately 45% of infertility 
problems experienced by couples. While much is known about the causes of 
male infertility relatively little is known about the ways in which masculinity 
shape men’s understandings and experiences of their infertility treatment.
Study design, size, duration: This was a qualitative study that incorporated 
observation within the study setting, interviews with 22 men currently under-
going infertility treatment and interviews with 10 health professionals working 
with infertile men. Recruitment took place over a period of 12 months and all 
participants self-recruited.
Participants/materials, setting, methods: The study site was an assisted con-
ception clinic in the UK. Data was collected via semi-structured interviews with 
22 men currently undergoing infertility treatment and semi-structured inter-
views with ten health professionals working in the field. Observation took place 
within main reception/waiting area of study setting.
Main results and the role of chance: The process of providing a sperm sample 
could leave men feeling that they were on ‘a conveyer belt’ and the pressures on 
them to ‘perform’ meant that the provision of pornography in the sample room 
was seen as necessary. However, men highlighted the contradiction between the 
clinical nature of the room and the possibility that they could come into contact 
with other men’s seminal fluid. The nature of how men were incorporated into 
the consultation process appeared to be guided by the notion that men prefer to 
discuss technical or informational aspects of the treatment rather than be asked 
about their well-being. However, the fact that women experience often painful 
invasive procedures was defined as a more legitimate cause for concern than 
men’s emotional distress.
Limitations, reason for caution: This was a relatively small scale study and 
the sample was self-selected.
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Wider implications of the findings: This study sheds light on how aspects 
of masculinity mediate men’s experiences while undergoing infertility treat-
ments and their relationships with health professionals working in the field. It 
also illustrates how health professionals’ conceptualisations of masculinity have 
implications for their practice with men. Therefore, it can help to inform the 
planning, development and delivery of infertility treatments in relation to men.
Study funding/competing interest(s): Funding by national/international 
organization(s), Economic and Social Research Council – ES/I02834X/1.
Trial registration number: N/A.

P-369 The support and information currently provided by fertility 
counsellors to intended parents planning a child by embryo donation or 
double donation treatment

N. Doherty1, F. MacCallum1

1University of Warwick, Department of Psychology, Coventry, United Kingdom

Study question: What support and information regarding disclosure is cur-
rently provided by fertility counsellors to intended parents who are planning a 
child by embryo donation, or double donation treatment?
Summary answer: Findings will be presented on the extent of support and 
information that counsellors currently provide on disclosure, with intended par-
ents who are planning a child by embryo donation or double donation treatment, 
and how this may vary between counsellors.
What is known already: Evidence suggests that being open about donor con-
ception origins may be beneficial; however the majority of previous research 
focuses solely on egg or sperm donation. Little is known about the extent that 
counsellors encourage engagement with thoughts, feelings and concerns about 
disclosure in cases of embryo donation or double donation treatment.
Study design, size, duration: This study is a questionnaire design where fer-
tility counsellors are invited by email to complete an online survey. All eli-
gible counsellors in the UK have been approached. Data collection started on 
25.11.2013 and will end on 25.05.2014.
Participants/materials, setting, methods: Participants will complete an online 
survey consisting of questions aiming to ascertain what is covered in counsel-
lors’ discussions with intended parents planning a child by embryo donation or 
double donation. Specific questions will address how counsellors explore the 
implications of treatment, particularly the consideration of thoughts and feel-
ings towards disclosure.
Main results and the role of chance: Data will be analysed in terms of per-
centages and frequencies. Results will examine the extent to which counsellors 
address specific topics with intended parents, and how much this varies between 
counsellors. Particular focus will be on the support and information provided 
on the possibility of disclosing this information, and how such disclosure pro-
cesses might be approached.
Limitations, reason for caution: Embryo donation and double donation treat-
ments are relatively uncommon; therefore some fertility counsellors might have 
had only minimal experience working with intended parents planning a child this 
way. Findings will be limited to the current practice of counsellors in the UK only.
Wider implications of the findings: Findings will contribute to our under-
standing of this relatively unexplored type of family creation. Conclusions will 
summarise current practice by fertility counsellors working with intended par-
ents planning a child by embryo donation or double donation treatment. Based 
on these findings, recommendations will be made aiming to maximise the  
efficacy of future practice.
Study funding/competing interest(s): Funding by University(ies), The  
University of Warwick.
Trial registration number: N/A.

P-370 Exploring involuntary childlessness in men: a qualitative 
study investigating men’s experiences and perceptions in the process of 
diagnostic, fertility treatment and quality of life

M. Häcker1, S. Rösner2, B. Toth2, T. Strowitzki2, T. Wischmann3

1Psychologisches Institut der Universität Heidelberg, Klinische Psychologie 
und Psychotherapie, Heidelberg, Germany
2Universitäts-Frauenklinik, Abteilung für Gynäkologische Endokrinologie und 
Fertilitätsstörungen, Heidelberg, Germany
3Zentrum für Psychosoziale Medizin, Institut für Medizinische Psychologie, 
Heidelberg, Germany

Study question: Main goal of the study is to explore the experience and per-
ception of men in diagnostic and sustained process of fertility treatment as the 
impacts of role concepts, control beliefs and quality of life for men in coping 
with the undesired circumstances.
Summary answer: Participants experiences and perceptions differed in enor-
mity according to the cause of infertility, period of dealing with the topic, pre-
vious lifetime challenges and perceived prospect of success. Notion of active 
role functions, perceived control and relevance of social support affected the 
treatment process.
What is known already: Contradicting to former research, involuntary child-
lessness is seen as a major life crisis also for men. Confrontation with diag-
nostic or treatment procedures is sensed as a high burden; however perceived 
quality of life seems not to alter significantly. Mixed findings can be found 
regarding the suffering of men due to the cause of infertility. A high impor-
tance of control beliefs and diverging role concepts in infertility process for 
men is suspected.
Study design, size, duration: A qualitative study was devised, approved by the 
Ethics Committee of the Heidelberg University Hospital. The study consisted 
of thirteen semi-structured individual interviews and took place from July to 
September 2013.
Participants/materials, setting, methods: Interviews were conducted with 
men being currently in or are about to start fertility treatment. Recruitment took 
place by direct approach through researcher or physician in the fertility clinic. 
Care was taken to obtain men from different stages in the treatment process. 
Data were analyzed using grounded theory approach.
Main results and the role of chance: Men were willing to talk openly about 
issues affecting them in treatment and their coping with undesired circum-
stances. Participants differed in perception of treatment process, in particular 
men knowing long-term about the risk of childlessness compared to men hav-
ing recently found out that difficulties exist. Men indicated the importance of 
constructive disclosure of results and effectual information about the treatment 
process. Furthermore, they emphasized their struggling with possessing less to 
no control over the treatment process, especially regarding the uncertainty of 
outcome, and their attempts in trying to find an appropriate role in the whole 
process. Participants highlighted their wish for a more holistic approach in 
treatment and the importance of partnership, while their notion of social sup-
port was highly ambivalent.
Limitations, reason for caution: Generalization of findings is limited due to 
the small sample, above-average educational background of participants and 
the fact that not all involuntary childless couples seek infertility treatment  
in an university hospital. Furthermore, all interviews and data analysis were 
conducted by the same researcher, therefore potentially accounting for restricted 
reliability and validity.
Wider implications of the findings: The major differences in dealing with 
involuntary childlessness revealed by participants need to be identified and 
addressed by health professionals. The significance and impact of diverse in-
fertility causes for disclosing results, adoption of roles and quality of life for 
males ought to be more valued and an enhanced holistic approach embraced. 
Conducting interviews provided distinct insight in the male perspective, which 
is highly needed in view of the great number of men attending fertility services.
Study funding/competing interest(s): Funding by hospital/clinic(s), Ab-
teilung für Gynäkologische Endokrinologie und Fertilitätsstörungen, Univer-
sitäts-Frauenklinik Heidelberg.
Trial registration number: None.

P-371 Assisted Reproductive couples preferred twins: a questionnaire 
study

M. Mendoza1, T. Jauregui1, M. de la Sota1, A. Hidalgo2, M. Ferrando2, 
R. Matorras3

1Cruces University Hospital, Human Reproduction Unit, Baracaldo-Vizcaya, Spain
2IVI, IVI Bilbao, Vizcaya, Spain
3Cruces University Hospital and IVI, Human Reproduction Unit and IVI 
Bilbao, Vizcaya, Spain

Study question: To determine the proportion of patients who prefer a multiple 
birth over a singleton after an IVF/ICSI attempt.
Summary answer: A majority of infertile couples undergoing an IVF/ICSI 
cycle prefers a twin gestation as the treatment outcome. More carefully pre-
pared information seems to be needed.
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What is known already: Twin pregnancies carry risks for both mother and 
child. Compared with singleton pregnancies there is an increase in obstetric 
complications and in neonatal complications. The infant mortality rate in twins 
is about twice as high as in singleton pregnancies. Despite of this data, IVF/
ICSI patients prefer twins over singletons.
Study design, size, duration: Prospective survey study including 390 couples 
undergoing embryo transfer during an IVF/ICSI cycle, during 2013, in both a 
public university hospital and a private practice reproductive clinic.
Participants/materials, setting, methods: Both the patient and her partner 
were asked to fill out a 10-question survey in order to determine demographic 
characteristics, past obstetric history, infertility history, study level and desire 
regarding multiple births, while waiting for embryo transfer before any clinical 
counseling about the number of embryos to be transferred had occurred. The 
questionnaire was collected 30 min later, and non-responders were excluded.
Main results and the role of chance: About 58.2% preferred having twins to 
having one child at a time (37.1%) and 4.8% preferred triplets. Primary rea-
sons for preferring twins were “wish not having a new IVF attempt” (61.3%), a 
positive attitude towards twins (27.1%), “avoiding the waiting list” (5.8%), and 
“with the current advanced technology, complications in multiple pregnancies 
are low” (5.2%). Economic considerations were not important.

Primary reasons for preferring one child at a time were “lower risks for the 
mother” (36.8%), “this is my reproductive project” (30.9%), “economic consid-
erations” (15.8%), “lower risks for the baby” (12.0%). Main secondary reasons 
were “lower risks for the baby” (52.2%) and “lower risks for the mother” (28.4%).

About 62.2% of couples from the public hospital preferred twins vs. 47.7% 
of the private center (p < 0.05).
Limitations, reason for caution: Different population size between both Centers.
Wider implications of the findings: Patient education may be an effective 
strategy to reduce the incidence of twin and higher-order multiple pregnancies.
Study funding/competing interest(s): Funding by hospital/clinic(s), I confirm 
that I have no conflict of interest in relation to this work.
Trial registration number: Unnecessary.

P-372 Fertility awareness and family intentions among Danish and 
British men and women – an internet-based survey

D. Vassard1, C. Lallemant2, A. Nyboe Andersen3, N. Macklon4, L. Schmidt1

1Department of Public Health Copenhagen University, Section of Social  
Medicine, Copenhagen, Denmark
2Princess Anne Hospital, Complete Fertility Centre, Southampton, United 
Kingdom
3Copenhagen University Hospital, The Fertility Clinic Rigshospitalet,  
Copenhagen, Denmark
4University of Southampton, Division of Human Development and Health, 
Southampton, United Kingdom

Study question: To what extent are Danish and British men and women aware 
of the female age-related decline in fertility, and is fertility awareness associ-
ated with own family planning among those who do not have children?
Summary answer: Gaps in knowledge about female fertility decline and likeli-
hood of pregnancy were present, particularly among men, those not living with 
a partner and among participants <24 or >45 years old. Low fertility knowledge 
did not show any significant association with preferred time to start a family.
What is known already: The majority of young people desires parenthood. 
However, across European countries men and women often postpone trying to 
conceive until an age where female fertility has declined. Knowledge about the 
age-related fertility decline has been shown to be insufficiently communicated 
to populations in many countries, not giving people a sufficient basis for in-
formed decision-making regarding family planning. Further, it has been shown 
that people over-estimate the chances of achieving a live-birth after assisted 
reproduction treatment.
Study design, size, duration: The study included n = 1237, men (n = 237) and 
women (n = 1000), who answered an internet-based survey advertised through 
websites, libraries, and educational institutions from October 2012–September 
2013. Advertising of the survey aimed at achieving representation from all 
adult age groups, men and women, and individuals with different educational 
backgrounds.
Participants/materials, setting, methods: Participants were from Denmark 
(55 %) and United Kingdom (45 %). Univariate and multivariate logistic re-
gression analyses were used to identify predictors of low fertility awareness and 

intended time to start a family, and whether fertility awareness predicted the 
intended time of the first child.
Main results and the role of chance: In total, 46% of all participants (54% 
of men) responded that a woman’s fertility begins to decline at age 30 years 
or later, and 21% (men 35%) indicated no difficulties for women aged 
40–45 years in achieving a pregnancy. Further, 9% (men 15%) overestimated 
the chances of pregnancy for a 35-year-old woman during 1 year of unpro-
tected sex, the corresponding number was 23% (men 35%) for a 40-year-old 
woman. In multivariate regression analyses, the lowest level of awareness was 
found among men, those not living with a partner, those without children and 
those <24 and >45 years of age. No significant associations were found among 
those without children between fertility awareness and the time they wished to 
have their first child.
Limitations, reason for caution: The generalizability of the results is limited 
due to the internet-based data collection. Respondents may be a selected group 
of the population.
Wider implications of the findings: Low levels of fertility awareness among 
men and youngest group points to a need for communicating fertility knowl-
edge to the next generation of parents to enable them to make well-informed 
life choices. The missing link between fertility awareness and intended time to 
start a family could indicate that reproduction education is not the only answer 
to solving the issue of age-related infertility. Over-optimism regarding ART 
success could be part of the explanation.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), This study is part funded by an unrestricted grant from Merck 
Serono who had no influence on data collection or data analyses. The authors 
have no conflicts of interest to declare.
Trial registration number: None.

P-373 What do oocyte donors know about fertility – a survey about 
fertility knowledge, awareness, and attitude towards motherhood in 
candidates for oocyte donation in spain

D. Garcia1, R. Vassena2, M. Trullenque2, A. Rodriguez2, M.J. López2, 
V. Vernaeve2

1Fundació Eugin, Research, Barcelona, Spain
2Clinica Eugin, Assisted Reproduction, Barcelona, Spain

Study question: This study investigates childbearing intention in women can-
didate for oocyte donation in Spain, and what is their degree of fertility knowl-
edge and awareness. Effect of age, education level and previous pregnancies is 
analyzed.
Summary answer: Candidates for oocyte donation in Spain have overall com-
parable attitudes towards motherhood. Fertility knowledge and awareness is 
poor, regardless of age, university education or having children. Among them, 
the most educated women are more likely to delay childbearing and at higher 
risk of childlessness by the age of 30.
What is known already: Most women want to have children some day, but the 
trend is to postpone motherhood, frequently after 30 years for the first child. 
A lack of an accurate knowledge about fertility lifespan is in part responsible 
of this phenomenon, in the general population as well as in highly educated 
women. However, no investigation has been performed in Spain – the European 
country with the highest proportion of first births above 30 years, or in oocyte 
donors.
Study design, size, duration: Prospective study consisting in an original sur-
vey administered to 229 oocyte donation candidate between March and October 
2013 in a large private fertility center on the day of their first appointment.
Participants/materials, setting, methods: Participants were on average 
24.6 years old; 19.0% of them attained university education and 36.7% had 
children. The intervention consisted in an interview using a questionnaire re-
lated to attitudes towards maternity, fertility awareness and knowledge about 
age limits for achieving a pregnancy.
Main results and the role of chance: The vast majority of participants in the 
study desired to have children some day (95.6%). However, the answers to 
the questionnaire indicate poor fertility knowledge: 49.3% failed at identify-
ing the fertile window within the menstrual cycle; 48.5% at recognizing the 
most fertile age; 45.0% considered that women could get pregnant naturally 
and easily beyond 40 years old; and 27.9% overestimated age limits for assisted 
reproduction. University education does not improve global fertility knowledge 
(p = 0.44), and is associated to later intended ages for childbearing (p = 0.001). 
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This results in a twofold risk of unintended childlessness at age of 30 in uni-
versity educated women compared to women without university education 
(RR = 1.95, 95% CI 1.11–3.43).
Limitations, reason for caution: The target population was women candi-
dates for oocyte donation; these are healthy women with no reported fertility 
problems, so caution should be exerted when generalizing the results to young 
women seeking a treatment of assisted reproduction.
Wider implications of the findings: The sample included women between 
18 and 35 years old from different cultural backgrounds and education levels, 
therefore, the results may be generalized to healthy women of reproductive age. 
On the basis of these results, the future fertility of young people should be 
protected through educational interventions which emphasize the increasing 
phenomena of age-related infertility. Research on the effect of specific inter-
ventions is needed.
Study funding/competing interest(s): Funding by hospital/clinic(s).
Trial registration number: NA.

P-374 Fertility knowledge among adults in Japan, measured with the 
Japanese version of Cardiff Fertility Knowledge Scale (CFKS-J)

E. Maeda1, H. Sugimori2, F. Nakamura1, Y. Kobayashi1, J. Green1, M. Suka3, 
M. Okamoto4, J. Boivin5, H. Saito6

1The University of Tokyo, Graduate School of Medicine, Tokyo, Japan
2Daito Bunka University, Graduate School of Sports and Health Sciences, 
Saitama, Japan
3The Jikei University School of Medicine, Department of Public Health and 
Environmental Medicine, Tokyo, Japan
4The University of Tokyo, Graduate School of Agricultural and Life Sciences, 
Tokyo, Japan
5Cardiff University, School of Psychology, Cardiff Wales, United Kingdom
6National Center for Child Health and Development, Center of Maternal-Fetal 
Neonatal and Reproductive Medicine, Tokyo, Japan

Study question: What factors are associated with fertility knowledge in Japan?
Summary answer: People with more interest in childbearing and with greater 
health literacy had greater fertility knowledge.
What is known already: Fertility knowledge is generally greater in women, 
in those of higher socio-economic status, and in those with a history of 
medical consultation for infertility. Japanese students perform very well in 
international surveys of scholastic ability, but a recent survey of 79 coun-
tries (the International Fertility Decision-Making Study (IFDMS)) showed 
that fertility knowledge was lower in Japan than in any other developed 
country.
Study design, size, duration: This cross-sectional survey used online social-
research panels in Japan in October 2013. There were 2 groups: a representative 
sample of the general population, 18–59 years old, n = 4,328 (the ‘General’ 
group); and people who had been trying to conceive for at least 6 months, 
18–50 years old, n = 618 (the ‘Triers’ group).
Participants/materials, setting, methods: Fertility knowledge was assessed 
using the Japanese version of the 13-item Cardiff Fertility Knowledge Scale 
(CFKS-J). All participants provided socio-demographic information (i.e., age, 
university education [yes/no]) and completed a 14-item health literacy scale and 
an 11-item health numeracy scale.
Main results and the role of chance: The response rate was 70.8%. Fertility 
knowledge was greater in those who had been trying to conceive. The aver-
age percentages of CFKS-J items answered correctly were 53.1% in the Triers 
group and 44.4% in the General group (difference between groups: p < 0.001). 
Multivariate regression: in the Triers group greater fertility knowledge was as-
sociated with greater health literacy and prior medical consultation regarding 
their fertility. In the General group greater fertility knowledge was associated 
with being female, younger, university educated, currently trying to conceive, 
non-smoking, higher health literacy and higher health numeracy. Among all 
participants, those who were aware that fertility declines with age said they had 
first learned that fact ‘at school’ (3.1% ), ‘through mass media’ (55% ), and ‘ia 
the Internet’ (11%).
Limitations, reason for caution: Reasons for caution include the possibility of 
selection bias; the use of social research panels with access to the internet and 
volunteer bias toward those who are more interested in fertility.
Wider implications of the findings: Comparing the Triers group to the Japa-
nese participants in IFDMS in 2009–2010, fertility knowledge had improved, 

possibly due to recent media coverage of age-related infertility. Still, it was 
lower than the average score in developed countries. Educational interven-
tions, perhaps in schools, may be needed to increase fertility knowledge in 
the general population because most people obtain fertility knowledge from 
mass media, which has been shown to often present distorted and inaccurate 
fertility information.
Study funding/competing interest(s): Funding by national/international 
organization(s), This study was funded by National Center for Child Health and 
Development, Seiiku Medical Study Grant (24-6).
Trial registration number: Not applicable.

P-375 Effect of failure in infertility treatment on anxiety and depression

E. Karimi1, S. Maroufizadeh1, R. Omani Samani1

1Royan Institute, Epidemiology and Reproductive Health, Tehran, Iran

Study question: What are the effects of infertility treatment failure(s) on anxi-
ety and depression?
Summary answer: Our data shows that infertile patients after the first treat-
ment failure are prone to anxiety and depression.
What is known already: Infertility itself and also assisted reproductive 
techniques can cause anxiety and depression. Also treatment failure can 
worsen the situation. There is not any reports about the effect of treatment 
failure in Iran with its special culture and beliefs. Our study was to verify 
the effect of treatment failure and the number of failures on patients’ anxiety 
and depression.
Study design, size, duration: This was a descriptive cross sectional study in 
2013. Sample size was calculated 200 with 2 losses made 198 people. Sampling 
method was simple random.
Participants/materials, setting, methods: 198 infertile people referring to 
Royan Institute in Tehran (Capital of Iran). Royan Institute is a referral infer-
tility clinic which has patients from all around the country. A demographic 
questionnaire and also Hospital Anxiety and Depression Scale (HADS) was 
used.
Main results and the role of chance: Patients were divided into 4 groups ac-
cording to the number of their previous treatment failure: no failure (NF), one 
failure (1F), two failures (2F) and three and more failures (MF) (99, 43, 32 
and 24 cases respectively). One-way ANOVA showed anxiety (mean ± SE) in 
NF (7.26 ± 0.43), 1F (9.2 ± 0.72), 2F (7.18 ± 0.93) and MF (6.25 ± 0.76) with 
significant difference between all groups (p = 0.043). But for depression: NF 
(6.93 ± 0.38), 1F (8.14 ± 0.5), 2F (6.64 ± 0.51) and MF (6.95 ± 0.53), the dif-
ference was not significant (p = 0.213). Maximum anxiety was seen in patients 
after one failure and the minimum was seen in multi-failure patients. Same 
maximum was seen in depression (1F), but multi-failure patients were more 
depressed.
Limitations, reason for caution: Data gathered from just one center and larger 
multi-center studies is suggested.
Wider implications of the findings: Failure should be considered as a difficult 
situation and psychological and maybe psychiatric interventions could be ad-
vised specially for the first failure.
Study funding/competing interest(s): Funding by national/international 
organization(s), Royan Institute.
Trial registration number: Nil.

P-376 Depression among women in successful assisted reproduction 
technology treatment – a national register-based cohort study

C.S. Sejbaek1, A. Pinborg2, I. Hageman3, J.L. Forman4, C.O. Hougaard1, 
L. Schmidt1

1University of Copenhagen, Public Health Section of Social Medicine,  
Copenhagen, Denmark
2Copenhagen University Hospital Hvidovre Hospital, Obstetrics  
and Gynecology, Copenhagen, Denmark
3Copenhagen University Hospital, Psychiatric Center Copenhagen,  
Copenhagen, Denmark
4University of Copenhagen, Section of Biostatistics, Copenhagen, Denmark

Study question: Do women, after successful assisted reproduction technol-
ogy (ART) treatment, have a higher risk of a depression diagnosis compared to 
women having unsuccessful ART treatment?
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Summary answer: Women, who achieved a live birth after ART treatment, 
have an increased risk of a subsequent depression diagnosis compared to 
women not achieving a live birth after ART.
What is known already: Studies investigating the association between suc-
cessful ART treatment and depression among women are ambiguous. Most 
studies find that women with unsuccessful fertility treatment have a higher risk 
of depression or depressive symptoms compared to women achieving a live 
birth. However, one study do find that women evaluated for infertility and not 
achieving a live birth have a lower risk of a depression compared to women 
achieving a live birth.
Study design, size, duration: A national, register-based cohort study, includ-
ing all women treated with ART and recorded in the Danish IVF Register from 
1994–2009 (N = 42,915). Data were linked to the Danish Medical Birth Regis-
ter (1994–2009) and the Danish Psychiatric Central Research Register includ-
ing depression diagnoses (1969–2009).
Participants/materials, setting, methods: Total population was 41,050 women 
without a depression prior to ART and with complete data on ART treatments. 
After ART treatment, 552 (1.34%) women received a depression diagnosis. Cox 
regression analysis was used to investigate the association between live birth 
and depression diagnosis subsequent to ART treatment.
Main results and the role of chance: Women with a live birth had an increased 
risk of having a depression diagnosis compared to women with no live birth 
(adjusted Hazard Ratio (aHR) = 1.36 (1.14–1.63), p < 0.001). In a more elabo-
rated model including time after a live birth, we found the highest risk of a 
depression diagnosis in women with a live birth 0–42 days after the live birth 
compared to women with no live birth (aHR = 5.08 (3.11–8.29)). Women with a 
depression diagnosis had a lower educational level compared to women without 
a depression diagnosis. The descriptive analysis among women with and with-
out a depression diagnosis showed the same proportion of women with a live 
birth in the two groups (46.38% vs 44.62%, p < 0.409).
Limitations, reason for caution: Only women with a depression diagnosis 
recorded in a psychiatric hospital setting were included; hence only the most 
severe cases of depression were included. Women with milder depression epi-
sodes treated at e.g. the general practitioner are not registered with depression 
in the national Psychiatric Register.
Wider implications of the findings: In contrast to previous studies, our find-
ings show that women with successful ART treatment have an increased risk 
of depression compared to women with no live birth. Similar to women deliv-
ering after natural conception, women with a live-birth after ART are at the 
highest risk of a depression in the first months after delivery. This increased 
risk of depression is important to remember, in the post-natal of mother and 
child.
Study funding/competing interest(s): Funding by national/international 
organization(s), Funding by commercial/corporate company(ies), Research 
grants are funded by the Danish Health Insurance Foundation and Merck Sharp 
& Dohme. The funders had no influence on the data collection, analyses or 
conclusions of the study. No conflict of interests to declare.
Trial registration number: N/A.

P-377 Is it really necessary to push patients to be more “optimistic” 
about their treatment

G. Baccino1, E. Ricciarelli1, E.R. Hernández1

1FIV Madrid, Psychology Research and Development Department, Madrid, 
Spain

Study question: The objective of the present study is to determine if there is an 
association in Spaniards between the single factor of pessimism/optimism and 
the outcome of an AR treatment.
Summary answer: Our study confirms in a Spanish population the results of 
Lancastle & Boivin (2005). On its own, optimism/pessimism is not a unique 
factor that is related with the final outcome of an AR cycle.
What is known already: The possible association between the result of an ART 
and the patients’ attitude, i.e. optimism or pessimism, regarding the result, as 
well as their capacity to deal with their infertility have been studied (Bleil et al. 
2012; Kirchner et al. 2011; Lancastle & Boivin, 2005). Some studies have ana-
lysed the possibility that only one factor, optimism/pessimism, could be associ-
ated with treatment result. Lancastle & Boivin found that a single factor was not 
enough to predict treatment success, while Bleil et al. found pessimism to be a 
risk factor for failed ART.

Study design, size, duration: Prospective, non-randomised cross-sectional 
study performed from mid-October 2013 to mid-January 2014 in FivMadrid 
Clinic. 98 patients answer the questionnaires.
Participants/materials, setting, methods: 154 consecutive AR women pa-
tients received questionnaires, and 98 (63.6%) responded. The self-admin-
istered questionnaire filled in by the women was specially designed for this 
study.

Results on the cycle and data on the treatment type and years of infertil-
ity were obtained from the patients’ clinical history. Significance was set at 
P < 0.05.
Main results and the role of chance: ·There were no statistically significant 
differences between groups (optimistic/pessimistic) regarding age, years of 
infertility or use of their own or donated oocytes. 59.2% of patients believe 
they will achieve pregnancy in the current cycle. 61.7% of patients believe that 
positive thoughts will help achieve pregnancy. However, significant differences 
in actually achieving pregnancy (p > 0.05) were not found between patients 
reporting optimism and those reporting pessimism during treatment. No sig-
nificant differences were found in the expression of optimism or pessimism 
on the part of the patient’s partners regarding the outcome of treatment and the 
actual achievement of pregnancy (p > 0.05). No significant differences were 
found in the result of treatment between patients reporting not undergoing any 
relaxational therapy or psychological counseling and those who did (P > 0.05). 
No significant differences were found in the actual outcome of treatment be-
tween patients affirming that positive thinking would help achieve pregnancy 
and those who did not (P > 0.05).
Limitations, reason for caution: Study performed in a private Centre for Re-
productive Medicine in Spain. Although more data from other clinics (private 
and public) would give a larger and more representational sample, these results 
may be taken into account, for the wellbeing of the patient.
Wider implications of the findings: Our results confirm those presented by 
Lancastle & Boivin. The results of this study may be taken into consideration by 
healthcare professionals in order to not “push” patients to be positive or, in case 
they are not, do not make them feel guilty with a negative pregnancy test result.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fun-
dación FivMadrid.
Trial registration number: No trial registration.

P-378 Social egg freezing: profile and motivations of Dutch candidate 
women

A. Brewaeys1, A.M. Kolodziejski1, M. Brewaeys2, H. Hulsbergen1

1Medisch Centrum Kinderwens, IVF dept, Leiderdorp, The Netherlands
2University of Amsterdam, Psychology, Amsterdam, The Netherlands

Study question: (1) Their demographic and relationship features, (2) Their 
motives, (3) Characteristics of their child project, (4) Their Quality of life 
(QOL).
Summary answer: Women were heterosexual, highly educated with a mean 
age of 37 years. The majority was single and had a current child wish. Child 
bearing was postponed in order to find a male partner who could father their 
child. More than half considered to use their egg cells in future.
What is known already: An increasing number of (single) women use this 
technique to preserve their fertility. However, social egg freezing remains con-
troversial. Little is known about the profile and motives of those involved.
Study design, size, duration: (1) Explorative study: 60 women applying for 
social egg freezing (from July 2011–July 2012). Written questionnaire cover-
ing the above mentioned study questions. Data were analyzed by SPSS 20.0, 
descriptives. (2) Comparative study: data with regard to their psychological 
functioning were compared with a control group of 60 single women applying 
for DI at the same clinic. Data were analyzed by SPSS 20.0, non parametric 
statistics.
Participants/materials, setting, methods: All participants were clients at the 
MCK fertility Centre in the Netherlands. A self developed questionnaire cover-
ing the above mentioned study questions was filled in during their first visit at 
the clinic, before the start of the treatment.
Main results and the role of chance: All women had meaningful partner rela-
tionships in the past. Of them 30% had already tried to conceive. For the 85% with 
a current child wish, egg freezing was a method of gaining time. The major reason 
for postponement was the absence of an appropriate partner. Only 2 women de-
layed childbearing because of professional considerations. The remaining women 
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without a current child wish wanted to preserve their fertility in order to decide 
later. Although the majority still hoped to conceive naturally, 65% estimated the 
chance to make use of the egg cells higher than 50%. Their maximum acceptable 
age for having a child varied between 40 and 50 years (mean 43 years). For 72%, 
single motherhood would be an option to consider in future. Compared with a 
control group of single women applying for DI, their QOL score was significantly 
lower.
Limitations, reason for caution: Findings remain preliminary because of the 
explorative nature of the study. Data were collected in only one fertility centre. 
Follow-up studies are needed.
Wider implications of the findings: The information gathered in this study 
may be of use for future guidelines concerning this topic.
Study funding/competing interest(s): Funding by hospital/clinic(s), MCK 
Fertility Centre.
Trial registration number: None.

P-379 What do couples think when deciding about freezing embryos?

M. Goswami1, E. Haimes2, A. Murdoch1

1Newcastle Fertility Centre at Life, Reproductive Medicine, Newcastle upon 
Tyne, United Kingdom
2Peals, Social Science, Newcastle upon Tyne, United Kingdom

Study question: What do couples think when deciding about freezing  
embryos?
Summary answer: Desperation for a baby is the dominant drive when con-
sidering freezing embryos; but on reflection, couples’ views were nuanced and 
complex. This study unravels the clarity, confusion, and conflicts when making 
the decision.
What is known already: Embryo freezing is a standard clinical practice in 
most fertility units. But there is little evidence about how couples make the de-
cision to freeze their surplus embryos, or regarding their perceptions during the 
time of freezing. This study explores this neglected area. The aim of the study 
is to inform both clinicians and patients to be used to provide better support for 
patients, during their difficult decision making.
Study design, size, duration: This is a qualitative study of couples who have 
had ≥1 IVF treatment in a tertiary care centre in the north-east of England.
Participants/materials, setting, methods: 16 couples were interviewed using 
a semi-structured questionnaire, followed by thematic analysis and category 
mapping.
Main results and the role of chance: Couples expressed ethical conflicts about 
freezing ‘babies’. Their ethical reservations were overtly revealed by the relief 
expressed by couples pregnant from the fresh cycle, at not having any embryos 
frozen. However, the overwhelming desire to have a baby influenced their deci-
sion favouring embryo freezing; and in seeing it as a ‘part of a process’. Only 
on reflection were the issues fully considered. The vast majority of the couples 
were clear about wishing to maximise their chances towards the goal to have 
a baby, by freezing any surplus embryos. They perceived this as providing a 
‘back-up’, although they disapproved of the term ‘Insurance Policy’. They also 
favoured freezing to avoid a further full IVF cycle, and because freezing en-
hanced their sense of autonomy. Despite being given the relevant written infor-
mation, couples were confused about the practical aspects of embryo freezing, 
namely: success rates, any funding available to freeze, freezing expenses. This 
confusion suggests that couples were preoccupied with the complexities of im-
mediate treatment, and were less able to process any extra information at that 
point. There were also confusions associated with the ‘freezing’ term, related to 
concerns expressed about the safety of the procedure, and the interesting anal-
ogy drawn with freezing food. Nonetheless there was no regret expressed about 
the decisions they made.
Limitations, reason for caution: The views of certain categories of patients 
such as the ones already with children, or those who had strong reservation 
against embryo freezing, could not be captured in this study, which could have 
influenced the study outcome.
Wider implications of the findings: Although this study indicates that more 
detailed information may not have influenced their decision, it provides the 
basis for further study comparing the influence of more targeted information 
on freezing decisions.
Study funding/competing interest(s): Funding by hospital/clinic(s), This 
study was funded by the Fertility Research Fund of the NFCL.
Trial registration number: Not relevant.

POSTER VIEWING

SAFETY AND QUALITY OF ART

P-380 Does high dose hCG triggering bring favorable outcomes in IVF 
cycles with GnRH antagonist protocol

J. Bae1, H. Koo1, N. Sung1, Y. Hwang1, S. Cha1, I. Song1, H. Kim1, M. Koong1, 
I. Kang1, E. Min1, K. Yang1

1Cheil General Hospital and Women’s Healthcare Center, Obstetrics and 
Gynecology, Seoul, South Korea

Study question: To evaluate whether increased to double dose hCG injection at 
36 h before ovum retrieval can brings more favorable outcomes compared with 
ordinary dose of hCG triggering in IVF cycles with GnRH antagonist protocol.
Summary answer: Increased dose of hCG for ovulation triggering in GnRH 
antagonist IVF cycle seems to have advantageous roles for achieve favorable 
outcomes. But, larger scaled randomized study is needed to generalize this 
strategy.
What is known already: None.
Study design, size, duration: 465 fresh IVF-ET cycles that undergoing fresh 
IVF-ET cycle with GnRH antagonist protocol were included prospectively, 
from January 2013 to November 2013.
Participants/materials, setting, methods: 253 cycles used ordinary dose of 
r-hCG injection (Group 1), 150 used double dose r-hCG (Group 2) and 62 used 
10000 IU of u-hCG (Group 3). Serum hCG level of OPU day, oocyte maturation 
rate, fertilization rate, implantation rate, β-hCG positive and clinical pregnancy 
rate were compared between groups.
Main results and the role of chance: Serum hCG level of oocyte retrieval day 
(Group 1; 77.8 mIU/mL vs Group 2; 171.28 mIU/mL vs Group 3; 238.18 mIU/
mL) and fertilization rate (Group 1; 68.9% vs Group 2; 74.1% vs Group 3; 
77.4%) were significantly higher in double dose r-hCG and u-hCG group than 
that of n single dose r-hCG group. Oocyte maturation rate (Group 1; 74.0% vs 
Group 2; 76.9% vs Group 3; 76.7%) and β-hCG positive rate (Group 1; 45.5% 
vs Group 2; 52.0% vs Group 3; 58.5%) were seems to be higher in double dose 
r-hCG and u-hCG group too.
Limitations, reason for caution: there is a controversy about whether increased 
dose hCG injection and clinical outcomes of IVF cycle have correlation or not.
Wider implications of the findings: None.
Study funding/competing interest(s): Funding by hospital/clinic(s), no funding.
Trial registration number: None.

P-381 Prediction of preterm deliveries by cervical length measurement 
with catheter before embryo transfer in ICSI pregnancies

T. Aydin1, B. Yucel1

1Acibadem Kayseri Hospital, IVF Unit, Kayseri, Turkey

Study question: Can cervical length measurement by catheter before embryo 
transfer predict preterm deliveries?
Summary answer: Cervical length measurement with embryo transfer cath-
eter can identify the high-risk group for preterm delivery before conception, 
and this will expose which pregnancy outcome would improve with single em-
bryo transfer by avoiding from multiple pregnancies that also increases preterm  
deliveries.
What is known already: Preterm delivery (PTD) defined as birth before the 
completion of 37 weeks’ of gestation. Several studies suggest that cervical 
length (CL) measurement in mid-trimester (22–24 weeks) is a useful method 
for the prediction of PTD. Additionally, it has realized that the risk for PTD is 
inversely related to CL at first trimester (11–13 weeks) in high risk pregnancies. 
No study has performed to evaluate the prediction of PTD by analyzing mea-
surements of CL, preconceptionally.
Study design, size, duration: We analyzed data of 494 pregnant women result-
ing from ICSI treatment during the years 2011–2013 at IVF center, Acibadem 
Kayseri Hospital, Turkey. Exclusions (multiple pregnancies, miscarriages, PTD 
history, progesterone use after 12 weeks, cerclage …) comprised 250 patients. 
This study is a retrospective case control study of 244 singleton pregnancies.
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Participants/materials, setting, methods: Spontaneous preterm delivery oc-
curred in 22 (9.1%) cases. Median cervical length of term delivery and preterm 
delivery groups were 4.0 mm and 3.3 mm, respectively. The difference between 
cervical length measurements is statistically significant (p = 0.019).
Main results and the role of chance: The median maternal age for the women 
involved in this study was 30.00 (range, 21–45) years. There was no statisti-
cally significant difference. ICSI cycle rank, previous parity and type of deliv-
ery were statistically similar between the group which delivered at term and 
preterm. Preterm delivery rate in the occurrence of first trimester bleeding is 
significantly higher than non-occurrence of first trimester bleeding (p = 0.008). 
Regression analyses demonstrated that, a 1 mm decrease in cervical length a 
1.96 times increase in the probability of having a preterm delivery (B = 0.51, 
p = 0.032). In addition, there is a three-fold increased risk of preterm birth when 
first trimester bleeding occurs (B = 3.35, p = 0.009).
Limitations, reason for caution: Area under the ROC curve (AUC) was cal-
culated as 0.65 (95% Confidence Interval; 0.59–0.71, p = 0.012) and sensitivity 
and specificity values were found as 73%, 52% respectively for the cut-off value 
of cervical length measurement at 3.5 mm.
Wider implications of the findings: There are two advantages of measuring 
cervical length, before conception in ICSI pregnancies. First of all, single em-
bryo transfer should be considered as the preferred approach when a patient 
has short cervical length. Secondly effectiveness of prophylactic administra-
tions (progesterone, cervical cerclage etc.) may be initiated at most effective 
time.
Study funding/competing interest(s): Funding by hospital/clinic(s), Aciba-
dem Kayseri Hospital.
Trial registration number: The study is not a RCT.

P-382 Hospital costs from birth up to age five of multiples and singletons 
born by in vitro fertilization: a longitudinal 5-year follow-up study

C.D. Dirksen1, M.M.J. van Heesch1, J.C.M. Dumoulin2, M. van der Hoeven3, 
C.E.M. van Beijsterveldt4, G.J. Bonsel5, R.H.M. Dykgraaf6, J.B. van 
Goudoever7, C. Koopman-Esseboom8, W.L.D.M. Nelen9, K. Steiner10, 
P. Tamminga11, N. Tonch12, P. van Zonneveld13, J.L.H. Evers2

1Maastricht University Medical Center, Department of Clinical Epidemiology 
and Medical Technology Assessment, Maastricht, The Netherlands
2Maastricht University Medical Center, Department of Obstetrics and  
Gynecology, Maastricht, The Netherlands
3Maastricht University Medical Center, Department of Neonatology,  
Maastricht, The Netherlands
4VU University, Department of Biological Psychology, Amsterdam,  
The Netherlands
5Erasmus Medical Center, Department of Obstetrics and Prenatal Medicine, 
Rotterdam, The Netherlands
6Erasmus Medical Center, Department of Obstetrics and Gynecology,  
Rotterdam, The Netherlands
7VU University Medical Center, Department of Pediatrics, Amsterdam,  
The Netherlands
8Wilhelmina Children’s Hospital, Department of Neonatology, Utrecht,  
The Netherlands
9Radboud University Nijmegen Medical Center, Department of Obstetrics and 
Gynecology, Nijmegen, The Netherlands
10Radboud University Nijmegen Medical Center, Department of Neonatology, 
Nijmegen, The Netherlands
11Emma Children’s Hospital, Department of Neonatology, Amsterdam,  
The Netherlands
12Academic Medical Center, Center of Reproductive Medicine, Amsterdam, 
The Netherlands
13University Medical Center Utrecht, Department of Reproductive Medicine, 
Utrecht, The Netherlands

Study question: Do in vitro fertilization (IVF) multiples generate higher hospi-
tal costs than IVF singletons, from birth up to age five?
Summary answer: Although the gap between IVF multiples and singletons is 
by far the biggest during the first life year, hospital costs of multiples remain 
elevated at least until the age of 5 years.
What is known already: Concern has risen over the long-term outcome of 
children born after IVF. The increased incidence of multiple births in IVF as 

a result of double embryo transfer predisposes children to a poorer neonatal 
outcome such as preterm birth and low birth weight. As a consequence, IVF 
multiples require more medical care. Costs and consequences of poorer neo-
natal outcomes in multiples may also reveal later in life.
Study design, size, duration: All 5,497 children born from IVF in 2003–2005, 
whose parents received IVF treatment in one of five participating Dutch IVF 
centres were recruited for a retrospective cohort study. Based on gestational 
age, birth weight, Apgar and congenital malformation, children were assigned 
to one of three risk strata (low-, moderate- or high-risk).
Participants/materials, setting, methods: 816 multiples and 584 singletons 
were selected for 5-year follow-up based on stratified (risk)sampling. Parental 
informed consent was received of 322 multiples and 293 singletons. Individual 
level hospital resource use data (hospitalization, outpatient visits, diagnostic- 
and (non-)surgical interventions) were retrieved from hospital information sys-
tems of 302 multiples and 278 singletons.
Main results and the role of chance: Of the children who were considered 
to be low-risk, hospital costs were significantly higher for multiples compared 
with singletons (bootstrapped costs difference: €1,648, 95% CI €850 to €2,475). 
On the contrary, of the children who were moderate-risk, hospital costs were 
significantly lower for multiples compared with singletons (bootstrapped cost 
difference: €−4,497, 95% CI €−9,263 to €−329). The vast majority of hospitals 
costs were incurred during the first life year (multiples: 90%; singletons: 74%) 
and were related to hospitalizations (multiples: 91%, singletons: 74%). The av-
erage hospital costs amount €12,193 and €3,410 up to age five for multiples and 
singletons, respectively. Thus, a multiple child is 4.4-times more costly than a 
singleton. Hospital costs from the second till the fifth life year were 1.3-fold 
higher for multiples than for singletons.
Limitations, reason for caution: Statistical tests have been performed to com-
pare multiples and singletons within the risk strata. No statistical tests compar-
ing (all) IVF multiples and singletons are performed because of the stratified 
sampling.
Wider implications of the findings: This study confirms that the increased uti-
lization of health care by IVF multiples mainly occurs during the first life-year. 
Single embryo transfer may result in a substantial saving, particularly in the first 
life-year, although these savings need to be compared with the extra costs of ad-
ditional embryo transfers needed to achieve successful pregnancy. Furthermore, 
both costs and outcomes (quality-adjusted life years) of IVF multiples and sin-
gletons should be considered in decisions regarding embryo transfer strategies.
Study funding/competing interest(s): Funding by national/international 
organization(s), The Netherlands Organisation for Health Research and  
Development.
Trial registration number: Not applicable.

P-383 Is the modified natural IVF cycle justified in patients with 
genuine poor response to controlled ovarian hyperstimulation

A. Kedem1, T. Tsur1, J. Haas1, G. Yerushalmi1, A. Hourvitz1, R. Machtinger1, 
R. Orvieto1

1Sheba Medical Center, IVF Unit, Ramat Gan, Israel

Study question: To examine whether poor ovarian response (POR) patients 
during conventional IVF/ intracytoplasmic sperm injection (ICSI) cycle, may 
benefit from a modified natural cycle (MNC)-IVF.
Summary answer: MNC-IVF is of no benefit for “genuine” poor ovarian  
responders.
What is known already: Modified natural cycle-IVF (MNC-IVF) with mini-
mal stimulation has been proposed and became popular among POR. It has 
been proposed that it may provide a single oocyte of better quality and thus 
allow the transfer of a healthier embryo into a more receptive endometrial en-
vironment. Although MNC-IVF has been suggested as a promising treatment 
option for younger normal responders, its potential in poor responders hasn’t 
been clarified yet.
Study design, size, duration: In this Cohort historical study, we examined 380 
genuine poor ovarian responders during 12 years period.
Intervention: Modified natural cycle IVF protocol with GnRH antagonist (ant) 
supplementation. GnRH-ant treatment was started when a follicle of 13 mm 
was present. Two to three ampoules of hMG were co-administered daily during 
the GnRH-ant treatment.
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Participants/materials, setting, methods: “Genuine poor responders”: Those 
fulfilling the Bologna criteria (2 out of 3), of whom we selected a sub-group of 
patients that also yielded up to 3 oocytes following a failed COH with a mini-
mal gonadotropin daily dose of 300 IU.
Setting: Tertiary, University affiliated Medical Center.
Main results and the role of chance: One hundred and one genuine poor re-
sponders, who underwent a subsequent MNC-IVF within 3 months of the pre-
vious failed conventional IVF/ICSI cycle had <1% live birth rate. 269 genuine 
poor responders who underwent a subsequent IVF/ICSI within 3 months of the 
previous failed conventional IVF had 4.4% live birth rate (P < 0.001). Further-
more, in the subgroup of POR patients, who underwent a previous conventional 
IVF/ICSI cycle with a yield of only one oocyte, no pregnancies were achieved 
during the MNC-IVF.
Limitations, reason for caution: A limitation of our analysis is its retrospec-
tive design. However, based on our patients’ selection process, only consecutive 
patients fulfilling the inclusion criteria were enrolled. Moreover, we couldn’t 
demonstrate any significant differences in patients demographics or stimulation 
variables between those who underwent a subsequent MNC-IVF or conven-
tional COH-IVF cycles.
Wider implications of the findings: The clinical implication of the present 
study is that the potential of MNC-IVF is limited for “genuine” poor ovarian 
responders, as described by the Bologna criteria with 3 or less oocytes follow-
ing COH with high daily gonadotropin dose. According to the data presented, 
MNC-IVF shouldn’t be offered to this subgroup of poor responders.
Study funding/competing interest(s): Funding by University(ies), Chaim 
Sheba Medical Center, Tel Hashomer, affiliated to the Sackler Faculty of Medi-
cine, Tel Aviv University, Tel Aviv, Israel.
Trial registration number: 0899-13-SMC.

P-384 Effect of low oxygen tension of culture conditions on neonatal 
outcome

M. De Los Santos1, P. Gamiz1, J.M. De Los Santos1, A. Galán1, T. Viloria1, 
S. Pérez1, J.L. Romero1, J. Remohi1, C. Albert1

1IVI Valencia INCLIVA, Embriología Clínica, Valencia, Spain

Study question: Study question, To ascertain as whether the use of the low 
oxygen tension during in vitro embryo culture affect neonatal outcomes.
Summary answer: Neonatal outcome was no affected by the oxygen concen-
tration used during the in vitro embryo culture.
What is known already: In vitro embryo culture conditions are important fac-
tors involved in the IVF clinical outcome and the also may have a longer term 
effect on the newborns. We have previously published that despite the use of 
low oxygen during in vitro embryo culture improves the morphological embryo 
quality, no benefits were seen on terms of pregnancy ongoing pregnancy rates 
per intention to treat patients in ovum donation cycles.
Study design, size, duration: Prospective, randomized, nonblind, single-cen-
ter, parallel-group study on 203 single pregnancies from egg donation cycles 
(105 from low oxygen tension and 98 from atmospheric oxygen concentraiton) 
from 2010 to 2012.
Participants/materials, setting, methods: Gestational age, birth weight, tall, 
apgar and cranium perimeter and sex ratio was evaluated from ovum donation 
pregnancies from embryos cultured under low or air oxygen tension. χ2 test and 
Student t test, were used for statistical evaluation.
Main results and the role of chance: Neonatal outcomes were not affected 
by the oxygen concentration used during the in vitro embryo culture. No dif-
ferences were observed regarding gestational age: 38.7 ± 1.9 vs 38.5 ± 2.3, 
birth weight: 3.242 ± 447 vs 3.237 ± 603, tall: 50.3 ± 2.4 vs 50.3 ± 2.6, apgar: 
9.8 ± 0.5 vs 9.7 ± 0.5 or sex ratio xx/xy: 0.78 vs 0.78.
Limitations, reason for caution: These results are obtained exclusively from 
oocyte donation cycles carrying singletons.
Wider implications of the findings: Oxygen concentration during the in vitro 
embryo culture does not have any impact of neonatal outcome parameters in-
cluded in this study.
Study funding/competing interest(s): Funding by national/international 
organization(s), Generalitat Valenciana (Regional Valencian Goverment), proj-
ect identification no. IMPIVA IMDTF/2011/214.
Trial registration number: None.

P-385 A morphologically poor blastocyst might affect the implantation 
rate for a good blastocyst during a double blastocyst transfer

S. Ohgi1, C. Hagihara1, A. Kai1, H. Anakubo1, C. Nakamura1, A. Yanaihara1

1Yanaihara Women’s Clinic, Division of Reproductive Medicine, Kanagawa, 
Japan

Study question: Double embryo transfers are sometimes selected with the ex-
pectation that poor embryos might help to associate with the implantation of a 
good embryo. When one blastocyst is morphologically good (MGB) and the 
other is poor (MPB), do we have to choose between a single or a double blas-
tocyst transfer?
Summary answer: The implantation rate for a double blastocyst transfer with 
morphologically good and poor blastocysts was significantly lower than that for 
a single good blastocyst, and we concluded that the presence of a poor blasto-
cyst interfere with the implantation of a good blastocyst.
What is known already: A double blastocyst transfer contributes to an increase 
in the rate of pregnancy compared with that for a single blastocyst transfer. 
Double blastocyst transfers also increase the risks for multiple pregnancies. It is 
suggested that one blastocyst might have a positive influence over the implanta-
tion of the other blastocyst, however, there is little evidence to support that the 
transfer of two blastocysts will have either a positive or a negative effect on 
each other.
Study design, size, duration: This is a retrospective study performed between 
April 2009 and April 2014. The study included 1,433 cycles for 768 patients 
who were recruited for this study after experiencing vitrified-warmed single or 
double blastocyst transfer (BT) in either the natural ovulatory cycle or hormone 
replacement cycle.
Participants/materials, setting, methods: MGB consisted of ICM and TE 
grade A or B with the exception of early blastocysts. The remainders were MPB. 
We compared the implantation rates among the groups that received single BT, 
double BT with two MBG, and double BT with a MGB and a MPB each.
Main results and the role of chance: The implantation rate in the group of 
double BT with a MGB and a MPB each was 31.3%, and it was significantly 
lower than that in the single BT group with a MGB (53.1%; p < 005), and it was 
comparable to that in the single BT group with a MPG (35.6%). This rate was 
26.8% in the double BT group with two MPBs.

Single BT Double BT

No. of transferred blastocysts 747 323 246 250
No. of MGB 747 0 123 125
No. of MPB 0 323 123 125
Implantation rate (%) 53.1 35.6 31.3* 26.8
Pregnancy rate (%) 53.1 35.6 57.7 48.8
Multiple pregnancy rate (%) 0 0 8.4 9.8

*p < 0.05; vs single BT with a MGB

Limitations, reason for caution: It was impossible to confirm which blastocysts 
from a double BT with a MGB and a MPB each were implanted. Therefore, it 
was not proven that a MPB interfered directly with the implantation of a MGB.
Wider implications of the findings: The implantation of a double BT with a 
MGB and a MPB were expected to be equal to that of a single BT with a MGB, 
or be improved. However the results proved to be significantly lower. This indi-
cated that a MPB interfered with the implanting of a MGB. A double BT didn’t 
decrease the pregnancy rate, but increased multiple pregnancies. Therefore, we 
should avoid double BTs despite the possible accrual of only MPGs.
Study funding/competing interest(s): Funding by hospital/clinic(s), The au-
thors have received no funding for this study, and they have no financial interest 
in any companies. And there are no competing interests.
Trial registration number: This study is not an RCT study, so no trial registra-
tion number was assigned.

P-386 Congenital anomalies after assisted reproduction techniques 
(ART) and their correlation with embryo quality

F. Sellers1, J. Ten2, B. Moliner3, J. Guerrero2, A. Rodriguez-Arnedo2, J. Llacer3, 
R. Bernabeu3

1Instituto Bernabeu, Ultrasound Department, Alicante, Spain
2Instituto Bernabeu, Embryologist, Alicante, Spain
3Instituto Bernabeu, Reproductive Medicine, Alicante, Spain
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Study question: The objective of the study is to establish the influence of the 
embryo quality transferred in in vitro fertilization cycles (IVF) and Intracyto-
plasmic Microinjection (ICSI), with the subsequent appearance of congenital 
anomalies.
Summary answer: We have found that the poorer the quality of embryos trans-
ferred, the risk of congenital anomalies increases significantly, both aneuploidy 
and structural malformations.
What is known already: ART could have a negative effect on the formation 
and development of the fetus, although most of the neonatal morbidity is due to 
the consequences of multiple pregnancies and prematurity associated. However 
recently it has been confirmed that even in singleton pregnancies, the risk is 
also increased.
Study design, size, duration: A retrospective case-control was performed to 
assess 76 cycles with congenital anomalies collected between 1999 and 2012. 
Control group was of 240 cycles with normal child born collected between 
2008 and 2011.
Participants/materials, setting, methods: 76 cases resulting in 103 infants with 
congenital malformations, which were compared with 332 healthy children from 
240 pregnancies resulting from assisted reproduction treatment. We divided the 
embryo quality in three categories: top quality embryos, medium quality (when 
you mix one top quality embryo with poor quality embryo) and poor quality.
Main results and the role of chance: Differences between groups were found 
in age (mean in control group 33.9 vs 35.5 in case group; p = 0.004) Although 
no statistical differences were found in technique of fertilization; IVF (25% vs 
34.2%) or ICSI (75% vs 65.8%), multiple pregnancies (38.3% vs 34.2%) and 
sperm count (41.7 M/ml vs 40.8 M/ml) or motility (43% vs 43.8%). Logistical 
regression adjusted for age was performed to analyze the risk that the embryo 
quality may have on the occurrence of congenital anomalies. We observed an 
increased risk of poor quality embryos transferred compared with the top qual-
ity embryo transfer (OR 2.32; 95% CI 1.1 to 5.2; p = 0.04).
Limitations, reason for caution: Not all patients have reported the results of 
the treatments, so there could be uncontrolled biases.
Wider implications of the findings: We have demonstrated that the bad em-
bryo quality transferred is strongly associated with the occurrence of anoma-
lies. It must be seen as high risk pregnancies, and we must pay special attention 
in their respective monitoring and especially with the proper application of the 
various protocols and techniques of prenatal diagnosis, not forgetting the pedi-
atric follow-up of these children.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Bernabeu.
Trial registration number: Nothing no disclose.

P-387 Should patients with at least a previous unsuccessful elective 
blastocyst transfer be offered an elective two blastocyst transfer in a 
subsequent FET treatment

N. Purandare1, N. Breslin1, G. Ryan1, K. Deignan1, J. Furlong1, S. Khalid1, 
N. Ranisavljevic1, C. Coughlan1, E. Mocanu1

1Human Assisted Reproduction Ireland Rotunda Hospital, Fertility, Dublin, 
Ireland

Study question: The aim of this study was to compare clinical pregnancy rates 
and multiple pregnancy rates in Frozen Embryo Transfer (FET) HRT treatments 
for patients where a double elective blastocyst transfer took place in comparison 
to a repeat elective single blastocyst transfer after previous failed treatments 
with elective single blastocyst transfer.
Summary answer: Regardless of the patient’s age, repeat transfer of a single 
blastocyst achieves similar pregnancy rates (29.6% vs. 39.1%, p = 0.13) to elec-
tive double embryo transfers with a highly significantly reduced (4.3% vs. 39%, 
p < 0.0001) incidence of twin pregnancies.
What is known already: Couples with at least one or two previous unsuccess-
ful D5/6 elective single embryo transfers (eSBT) from fresh and frozen cycles 
often request elective double blastocyst to be transferred (eDBT) in subsequent 
FET in the hope of improving success rates. Similarly, clinicians also desire to 
obtain high pregnancy rates in subsequent cycles but without an accompanying 
increased risk of multiple pregnancies. We are not aware of any publications 
answering this question.
Study design, size, duration: This is a retrospective cohort study analysing 
764 FET-HRT treatments performed from 1/1/2008 to 31/12/2013. Patient’s age 

was calculated on the day of embryo freeze. Data was collected from the Unit’s 
electronic database and crosschecked. Age groups analysed were: <35 years, 
35–39 years and ≥40 years.
Participants/materials, setting, methods: Academic ART centre. We mea-
sured clinical and multiple pregnancy rates after FET HRT in patients that had 
at least one unsuccessful previous elective single blastocyst transfer (fresh or 
frozen). We compared the rates among the ones that had a repeat eSBT and the 
ones that had a double blastocyst transfer.
Main results and the role of chance: In the <35 group (n = 353), 328 (93%) 
eSBT were performed, 99 (30.2%) resulted in a clinical pregnancy with a 6% twin 
rate (n = 6). Only 25 (7%) elective double blastocyst transfers (dEBT) occurred, 
52% (n = 13) had a clinical pregnancy with a 38.4% (n = 5) twin rate. In the 35 
to 39 group (n = 331), 294 (89%) transfers were eSBT resulting in 85 clinical 
pregnancies (28.9%) with a 2.35% twin rate (n = 2). dEBT were performed in 37 
cases resulting in a 27% (n = 10) clinical pregnancy and a 33% twin rate (n = 3). 
In women ≥40 (n = 80), 73 (91%) eSBT occurred, 30.1% (n = 22) resulted in a 
clinical pregnancy and 4.5% twins (n = 1). An eDBT was performed in 7 cases 
(57%), a 57.14% (n = 4) clinical pregnancy and a 25% (n = 1) twin rate.
Limitations, reason for caution: The limitations of this study are the retrospec-
tive nature and the small sample in the elective double blastocyst transfer group.
Wider implications of the findings: The decision to effect an elective two ver-
sus repeat single blastocyst transfer should be balanced against the significantly 
increased risk of a twin pregnancy with a 2 blastocyst transfer. We found that 
repeat elective single blastocyst transfer offers an excellent pregnancy rate with 
a low multiple pregnancy rate and should be the first choice in patients returning 
after one or two failed previous transfers.
Study funding/competing interest(s): Funding by hospital/clinic(s), HARI, 
Dublin, Ireland.
Trial registration number: None.

P-388 Guideline and practical technique of handling transabdominal 
ultrasonography transducer during embryo transfer

A. Turp1, A. Uysal1, N. Bozkurt1

1Gazi University School of Medicine, Obstetrics and Gynecology Department, 
Ankara, Turkey

Study question: Is there an optimal technique of handling the transabdominal 
transducer during ultrasonography guided embryo transfer?
Summary answer: Practice of this technique will play important part in the 
skilled manipulation of the transducer to obtain accurate view of uterus and 
cervix during embryo transfer. The transducer handling technique is similar to 
the technique of obtaining cardiac views in fetal echocardiography. Ultrasound 
guidance allows the clinician to visualize the tip of the catheter as it is advanced 
along the cervical canal into the endometrial cavity.
What is known already: Rigorous and atraumatic embryo transfer (ET) pro-
cedure is essential for successful outcome in assisted reproduction technique. 
Transabdominal ultrasound-guided ET has been shown not only to improve the 
ease with which the procedure of ET is done but also to improve the pregnancy 
rate and delivery rate. So it is important to handle transabdominal transducer 
in an appropriate way.
Study design, size, duration: Here we will describe a guideline and practical 
technique of handling transabdominal transducer in order to make improve skill 
of transabdominal guided embryo transfer. The guideline of transabdominal 
guided ultrasonography during embryo transfer.
Participants/materials, setting, methods: 1 Bladder size should be optimized: 
Not over-distended and not under-distended. 2 Vagina and cervix can be dis-
tinguished by visualizing the echogenity of speculum. 3 Proper visualization 
of all structures that the embryo catheter passes. These structures are cervix, 
uterocervical angle, endometrium, uterine fundus which has to be on the same 
plane. This can be accomplished by handling the transducer in appropriate way. 
Skilled person handle the transabdominal transducer is in vertical position rela-
tive to the patient in order to visualize cervix, uterocervical angle, endometrium 
in the same plane. According to some of uterine positions or uterine anomalies, 
this vertical position can be oblique according to the patient. The mark points 
are echogenity of speculum cervix, uterocervical angle endometrium and fun-
dus uteri. The relationship between movements of the transducer and image is 
obtained by movements of the transducer. The image alternates by these move-
ments. As catheter moves, the skilled person uses these transducer movements 
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techniques. Transducer simultaneous movements ease to orientate the clinician 
to embryo transfer catheter by imitating effect of 4D real time ultrasonogra-
phy. There are four main movements of transducer. One of the movement of 
transducer is transducer plane slide. The transducer slides over the patients skin 
vertically. Here the point of skin contact of transducer changes. The other move-
ment is the rotation of the transducer on its cable axis. The point of contact of 
skin is unchanged. Transducer rotates on its cable axis. Another movement of 
transducer that helps to visualize the tip of catheter is the angulation movement. 
Here the point of contact with the skin remains constant but person bends the 
transducer. If the patient is obese, last movement of the transducer is to change 
the pressure of transducer over the skin. The person compresses the transducer 
in order to intervene the tissue.
Main results and the role of chance: Optimizing these four main movements 
of transducer during transfer will ease to visualize the tip of the catheter and 
make embryo transfer atraumatic and easy.
Limitations, reason for caution: No limitations.
Wider implications of the findings: This guideline and movement technique 
of transducer during transfer will ease to visualize the tip of the catheter and 
make embryo transfer atraumatic and easy.
Study funding/competing interest(s): Funding by University(ies), Gazi 
School of Medicine.
Trial registration number: No registration number.

P-389 Does ovarian stimulation or laboratory procedures of assisted 
reproductive technologies affect the birth weight of the neonate

T. Roseboom1, R.I. Tjon-Kon-Fat1, A.J. Bensdorp1, S. Repping1, A. Hoek2, 
D.A. Hoozemans3, C. Koks4, R. van Golde5, P.F. van Bommel6, B.W.J. Mol7, 
F. van der Veen1, M. van Wely1

1Academic Medical Center, Center for Reproductive Medicine Department of 
Obstetrics and Gynaecology, Amsterdam, The Netherlands
2University Medical Center Groningen, Reproductive Medicine Department of 
Obstetrics and Gynaecology, Groningen, The Netherlands
3Medical Spectrum Twente, Department of Obstetrics and Gynaecology, 
Enschede, The Netherlands
4Maxima Medical Center, Department of Obstetrics and Gynaecology,  
Veldhoven, The Netherlands
5University Medical Center Maastricht, Department of Obstetrics and  
Gynaecology, Maastricht, The Netherlands
6Amphia Hospital, Department of Obstetrics and Gynaecology, Breda,  
The Netherlands
7University of Adelaide, School of Paediatrics and Reproductive Health, 
Adelaide, Australia

Study question: Is neonatal birth weight in ART affected by ovarian stimula-
tion (by comparing in vitro fertilization with a single embryo transfer (IVF-
SET) to IVF in a modified natural cycle (IVF-MNC)) or laboratory procedures 
(by comparing IVF-SET with intrauterine insemination with controlled ovarian 
hyperstimulation (IUI-COH)?
Summary answer: In this homogenous study population no large differences 
in birth weight could be found in the comparisons of IVF-SET to IVF-MNC or 
IVF-SET to IUI-COH.
What is known already: Several studies have shown that IVF babies have 
lower birth weights than naturally conceived babies. It is unclear, however, 
whether the smaller size at birth is due to the hormone stimulation, the lab 
procedures or the underlying sub-fertility. This study randomized couples to ei-
ther IVF-SET, IVF-MNC or IUI-COH, therefore allowing us to disentangle the 
effects of hormone stimulation and lab procedures in an experimental setting. 
Here were report on the effects on birth weight.
Study design, size, duration: The INeS trial was a randomized controlled 
trial comparing IVF-SET and IVF in a modified natural cycle (IVF-MNC) to 
IUI-COH. Couples with poor fertility prospects and unexplained or mild male 
subfertility were eligible. The follow up period was 12 months or until 6 weeks 
after delivery.
Participants/materials, setting, methods: The study population consisted of 
313 singletons born from couples participating in the INeS study. There were 
86 singletons born after IVF-SET, 44 after IVF-MNC and 75 after IUI-COH.
Main results and the role of chance: In the group conceived after IVF-SET, 
mean birthweight was 3444 grams (SD = 449) in the IVF-MNC group it was 
3520 g (SD = 491) and it was 3329 g (SD = 538) in the group conceived with 

IUI-COH. There were no significant differences in birth weights between each 
of the three groups.
Limitations, reason for caution: Our results are based on a relatively small 
study population limiting statistical power to detect relatively subtle effects 
on birth weight. Also, local variations between hormone stimulation schemes 
and lab procedures in the participating centres could have contributed to  
heterogeneity.
Wider implications of the findings: The absence of substantial differences 
in this study, suggest that the smaller size at birth of IVF babies may be due to 
the underlying subfertility. Follow up of these ART children is warranted since 
intrauterine programming is known to occur without affecting size at birth. 
Moreover, the randomized setting of this trial will uniquely allow us to dissect 
potential effects of hormone stimulation and lab procedures on later health.
Study funding/competing interest(s): Funding by national/international 
organization(s), The trial was supported by a grant from ZonMW, the Nether-
lands Organization for Health Research and Development, and a grant from 
Zorgverzekeraars Nederland, the Netherlands association of health care insurers.
Trial registration number: The INeS trial was registered at the Dutch trial 
registry (NTR 939).

P-390 Moving with the times: the changing landscape of IVF at  
New York University Langone Medical Center – NYU Fertility Center 
(NYUFC)

C. McCaffrey1, J.A. Grifo1, D.H. McCulloh1, F. Licciardi1, D. Keefe1, 
B. Hodes-Wertz1, K. Goldman1, A. Berkeley1, M.E. Fino1, N. Noyes1

1NYU Fertility Center, OB/GYN, New York, U.S.A.

Study question: Have IVF practice patterns changed over time?
Summary answer: A retrospective review evaluating the distribution of cycle 
treatment types at our center demonstrates that emerging technologies have 
had a significant impact on clinical demand and practice. What was considered 
standard IVF, i.e. IVF with fresh-embryo transfer (IVF-ET), is no longer the 
predominant treatment modality; others are becoming more prevalent.
What is known already: NYUFC strives to be at the forefront of assisted repro-
ductive technologies (ART) by implementing up-and-coming technologies. For 
instance, in 1995 preimplantation genetic diagnosis for monogenic diseases was 
initiated. In 2000, blastocyst culture was instituted and soon thereafter limited-
aneuploidy embryo screening. By the mid-2000s, oocyte cryopreservation using 
both slow freezing and vitrification was added. More recently, in 2009, blasto-
cyst vitrification and trophectoderm (TE) biopsy with complete 24-chromosome 
analysis (CCS) became routine practice at our center.
Study design, size, duration: Retrospective review of 8459 ART treatment 
cycles completed in six representative years spanning from 1995 to 2013. Dis-
tributive results are shown in the Table below and analyzed across years using 
contingency χ2.
Participants/materials, setting, methods: All ART treatment cycles involving 
IVF-ET, donor-egg-to-recipient fresh ET (DE-ET), preimplantation genetic di-
agnosis/screening (PGD/S), frozen embryo transfer (FET), oocyte cryopreser-
vation (OC) and oocyte thaw (OT) at a major metropolitan university-based 
infertility center during the designated years shown were included.
Main results and the role of chance: See Table. Cycle distribution was  
noted to vary significantly over time (p < 0.001). In 1995, IVF-ET was most 
commonly performed (76%), followed by FET (16%), DE-ET (6%), and PGD 
(1%). Although cycle volume quadrupled by 2000, the distribution changed 
only slightly. However, by 2010, OC rose to contribute 16% of total ART cycles; 
more recently IVF-ET decreased to 25% of the total cycle volume while OC 
increased to 24% and PGD to 19%.

CYCLE TYPE n(%) 1995 2000 2005 2010 2012 2013

IVF-ET 278 (76) 967 (71) 1139 (70) 784 (53) 699 (38) 455 (25)
DE-ET 22 (6) 211 (15) 157 (10) 119 (8) 79 (4) 54 (3)
PGD/S 4 (1) 17 (1) 114 (7) 118 (8) 270 (15) 333 (19)
FET 60 (17) 171 (13) 196 (12) 217 (15) 398 (22) 453 (25)
OC 0 (0) 0 (0) 12 (1) 244 (16) 347 (19) 427 (24)
OT 0 (0) 0 (0) 11 (1) 12 (1) 15 (1) 76 (4)

Limitations, reason for caution: New technologies should be cautiously in-
troduced and only with informed consent. Using this judicious approach, for 
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autologous cycles completed in women <38 years, we have been able to achieve 
clinical pregnancy (fetal heart) in 44% of IVF-ET, 36% of OT cycles, and sig-
nificantly, 55% of FETs where CCS-euploid embryos were replaced.
Wider implications of the findings: As treatments and options improve/ex-
pand, if added with caution, state-of-the-art technologies can become clini-
cally available. Importantly, newer treatments have afforded more-appropriate, 
individualized care. For instance, OC permits fertility preservation in women 
facing reproductive loss while PGD improves the efficacy of IVF. To that end, 
we constantly work to improve clinical modalities. Our ultimate goal is a single-
embryo transfer using embryos most likely to produce livebirth in hopes of 
maximizing pregnancy potential while minimizing fetal/maternal risk.
Study funding/competing interest(s): Funding by hospital/clinic(s), NYU 
Fertility Center.
Trial registration number: N/A.

P-391 Congenital anomalies after a history of subfertility:  
a registry-based study in the Northern Netherlands

J. Seggers1, M.L. Haadsma2, J.E.H. Van Kammen-Bergman3, H. Groen4, 
M. Hadders-Algra1, A. Hoek5, H.E.K. De Walle3

1Universital Hospital (UMCG), Paediatrics Division Developmental  
Neurology, Groningen, The Netherlands
2Universital Hospital (UMCG), Genetics, Groningen, The Netherlands
3Universital Hospital (UMCG), Genetics Eurocat Registration Northern  
Netherlands, Groningen, The Netherlands
4Universital Hospital (UMCG), Epidemiology, Groningen, The Netherlands
5Universital Hospital (UMCG), Obstetrics and Gynaecology, Groningen,  
The Netherlands

Study question: Are there any specific congenital anomalies that occur more 
often after a history of parental subfertility and/or the application of IVF/ICSI 
in a pool of foetuses/children that all have a congenital anomaly?
Summary answer: In our registry-based study, parental subfertility was associ-
ated with an increase in epispadia, penoscrotal hypospadia and right ventricular 
outflow tract obstruction, and with a decrease in congenital hip dysplasia. IVF/
ICSI was associated with an increase in polydactyly of the hands and a decrease 
in genital anomalies, including hypospadias.
What is known already: Children born following IVF/ICSI are at increased 
risk for congenital anomalies: a relative risk of 1.32 (95% CI: 1.24–1.42) was 
recently reported. The risk seems increased for cardiovascular malformations, 
gastrointestinal defects, musculoskeletal malformations and defects in the 
central nervous system. Recent studies suggest that not only the IVF/ICSI-
procedure is responsible for the overall risk increase, but also the underlying 
subfertility. Knowledge on exactly which congenital anomalies occur more 
often after a history of subfertility is scarce.
Study design, size, duration: We performed a registry-based study using data 
from the birth defects registry Eurocat Northern Netherlands. We included 
4525 malformed foetuses/children born between 1997–2010. Of those, 4185 
were born to fertile couples and 340 to subfertile couples (139 conceived after 
IVF/ICSI, 201 conceived naturally after a time to pregnancy >12 months).
Participants/materials, setting, methods: Live births, still births and termi-
nated pregnancies with congenital anomalies without a confirmed cause (such 
as chromosomal aberrations) were included. Within this dataset we analysed 
whether a history of subfertility (fertile vs. total subfertile group) or IVF/ICSI 
(subfertile but conceived naturally vs. IVF/ICSI) was associated with specific 
congenital anomalies.
Main results and the role of chance: After correction for maternal age and 
periconceptional use of folic acid, we found a history of subfertility to be asso-
ciated with an increase in: epispadia (OR: 4.92, 95% CI: 1.16–20.87), penoscro-
tal hypospadia (OR: 8.64, 95% CI: 3.27–22.84) and right ventricular outflow 
tract obstruction (OR: 1.74, 95% CI: 1.05–2.90). Congenital hip dysplasia oc-
curred less often after a history of subfertility (OR: 0.66, 95% CI: 0.45–0.96). 
IVF/ICSI was associated with an increase in polydactyly of the hands (OR: 
4.25, 95% CI: 1.33–13.56) and a decrease in genital anomalies (OR: 0.23, 95% 
CI: 0.08–0.70), including hypospadia (OR: 0.23, 95% CI: 0.08–0.70). As we 
analysed several organ systems (n = 9) that include many specific congenital 
anomalies (n = 49), the above named associations could be chance findings.
Limitations, reason for caution: As Eurocat does not include healthy non-
malformed controls, the risk increase for any congenital anomaly could not be 
analysed. This study can therefore not confirm the well-known risk increase 

for congenital anomalies after a history of subfertility and IVF/ICSI, that is 
described in the literature.
Wider implications of the findings: Our results suggest that some congenital 
anomalies occur more often, and others occur less often after a history of sub-
fertility, and after IVF/ICSI. However, none of the associations seems strong 
enough to explain the well-known risk increase for congenital anomalies. Pos-
sibly, rather than particularly increasing the risk for some specific anomalies, a 
history of subfertility and IVF/ICSI may well increase the risk for most types 
of defects equally.
Study funding/competing interest(s): Funding by national/international 
organization(s), The Eurocat registry is financed by the Dutch Ministry of Pub-
lic Health, Welfare and Sports (VWS). There are no competing interests.
Trial registration number: Not applicable.

P-392 Incidence of monozygotic twins with blastocyst single embryo 
transfer

L. Okada1, R. Azambuja1, V. Reig1, A. Tagliani-Ribeiro1, D. Kvitko1, 
J. Michelon1, F. Badalotti1, R. Petracco1, M.T. Sanseverino1, M. Badalotti1, 
A. Petracco1

1Fertilitat, Center for Medicine Reproductive, Porto Alegre, Brazil

Study question: What are the incidence of monozygotic twins (MZT) in blas-
tocyst stage embryo transfer?
Summary answer: Our data showed a higher incidence of monozygotic twins 
(MZT) in blastocyst single embryo transfer (SET) than the previous reports in 
the literature.
What is known already: The prevalence of monozygotic twins in the gen-
eral population is 0.42%, and MZT are associated with significant obstetric 
and perinatal morbidity, as increased fetal loss, intrauterine growth restriction, 
preterm deliveries, and perinatal loss. The incidence of MZT after blastocyst 
transfer has been reported in the literature.
Study design, size, duration: Retrospective cohort study with 86 cycles with 
blastocyst single embryo transfer between 2011 and 2013.
Participants/materials, setting, methods: Eighty six women undergoing in-
tracytoplasmic sperm injection (ICSI) cycles, with mean age 33.6 years, trans-
ferred blastocyst single embryo transfer. The incidence of MZT was observed 
on vaginal ultrasound at 6 to 8 weeks after embryo transfer.
Main results and the role of chance: The pregnancy rate was 50.0% (43/86), 
with a clinical pregnancy rate of 43.0% (37/86). Four patients who were preg-
nant resulted in monozygotic twin pregnancy (10.8%). Monozygotic twin preg-
nancy was also observed in patients that transferred 2 blastocysts. From the 
150 pregnancies, 3 resulted in two gestational sacs with 3 fetuses (2%). It was 
not observed any MZT in transferred performed on day 3 (cleavage embryos) 
during the same period. All seven MZT pregnancies, 1 aborted, 4 deliveries and 
2 on going gestation.
Limitations, reason for caution: The study was conducted with a small num-
ber of patients.
Wider implications of the findings: Currently, although there is a reduction in 
the number of embryos to be transferred in order to avoid multiple pregnancies, 
couples should be informed about the possibility of MZT.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fertilitat –  
Centro de Medicina Reprodutiva.
Trial registration number: Not available.

P-393 The Groningen ART cohort study: does ovarian hyperstimulation, 
the in vitro procedure or a combination of both influence cognitive and 
behavioural development of 4-year-old IVF-offspring?

P. Schendelaar1, S. La Bastide-Van Gemert2, M.J. Heineman3, 
K.J. Middelburg3, J. Seggers1, E.R. Van den Heuvel2, M. Hadders-Algra1

1University Medical Center Groningen, Paediatrics division Developmental 
Neurology, Groningen, The Netherlands
2University Medical Center Groningen, Epidemiology, Groningen,  
The Netherlands
3Academic Medical Center, Obstetrics and Gynaecology, Amsterdam,  
The Netherlands

Study question: Evaluating the effects and underlying causal relationships of 
ovarian hyperstimulation, the in vitro procedure and the combination of both on 
cognitive and behavioural development in 4-year-olds.
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Summary answer: Our preliminary results suggest that ovarian hyperstimula-
tion, the in vitro procedure and the combination of both are not associated with 
cognitive and behavioural development in 4-year-olds. The child’s cognitive 
and behavioural development largely depend on parental characteristics such as 
level of education and maternal age.
What is known already: Long-term follow-up of health and development of IVF-
offspring is important since the use of assisted reproduction techniques (ART) 
is steadily increasing. Results of long-term studies on cognitive and behavioural 
development in IVF-children vary, partly due to difficulties in interpretation of 
direct and indirect underlying causal relationships between ART, subfertility- and 
parental- and child aspects. The present study focuses on cognitive and behavioural 
development of 4-year-old IVF-offspring and underlying causal relationships.
Study design, size, duration: A prospective follow-up study, in which 195 
4-year-old singletons were assessed. They were born to subfertile couples 
(n = 195) following IVF with controlled ovarian hyperstimulation (COH-IVF, 
n = 63), IVF in the modified natural cycle (MNC-IVF, n = 53) and natural con-
ception (Sub-NC, n = 79). The attrition rate since birth was 9.3%.
Participants/materials, setting, methods: Cognitive development was evalu-
ated with the Kaufman Assessment Battery for Children; behavioural devel-
opment was evaluated with the Child Behavior Checklist. Primary cognitive 
outcome parameter was the total intelligence quotient (IQ); behavioural out-
come parameter was the total problem T-score. Regression analyses, causal 
inference search algorithms and structural equation modelling were applied.
Main results and the role of chance: The total IQ score [mean (sd)] for COH-IVF, 
MNC-IVF and Sub-NC children was 106.1 (11.8), 105.2 (13.3) and 108.9 (10.7), 
respectively and did not differ significantly between the three groups. Similarly, 
behavioural scores did not differ between the three groups. The causal models sug-
gested that ovarian hyperstimulation and the in vitro procedure did not affect cog-
nitive and behavioural outcome. Rather, cognitive and behavioural outcome were 
associated with parental characteristics such as maternal age and educational level.
Limitations, reason for caution: The prospective design of our study and small 
post-natal attrition rate reduced potential selection bias based on the child’s devel-
opment or health. The assessors were blind to the mode of conception. However, 
our results cannot be generalized to multiples, as we studied singletons only.
Wider implications of the findings: Our study contributes to the understand-
ing of the relation between ART-aspects and cognitive and behavioural develop-
ment. Long-term monitoring of development and growth of children born after 
ART remains of importance, especially since in society maternal age at child 
birth, and with that subfertility and the use of ART are steadily increasing.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Funding by national/international organization(s), University 
Medical Center Groningen, Groningen, The Netherlands, Junior Scientific Mas-
ter Class, Groningen, The Netherlands, Postgraduate School of Behavioural and 
Cognitive Neurosciences, Groningen, The Netherlands, Cornelia Foundation, 
Beetsterzwaag, The Netherlands.
Trial registration number: Inapplicable.

P-394 Intracytoplasmic sperm injection (ICSI) and in vitro embryo 
culture (IVC) does neither affect neonatal body weight nor adult behavior 
in mice

C. Schwarzer1, R. Dölling2, V. Nordhoff3, S. Schlatt3, I. Ubben4, 
L. Lewejohann5, M. Boiani1

1Max Planck Institute for Molecular Biomedicine, Cell and Developmental 
Biology, Muenster, Germany
2University of Muenster, Department of Behavioural Biology, Muenster, 
Germany
3Centre of Reproductive Medicine and Andrology (CeRA), IVF-Unit University 
Hospital of Muenster, Muenster, Germany
4Humboldt University of Berlin, Didactics in Biology, Berlin, Germany
5University of Osnabrueck, Behavioural Biology, Osnabrueck, Germany

Study question: Do ICSI and IVC influence birth weight and behavior in mice?
Summary answer: ICSI and embryo culture in ART media do not impact on 
neonatal body weight and there is no evidence for behavioral abnormalities in 
ART offspring in mice.
What is known already: There is increasing concern about long-term implica-
tions of ART for the health of offspring. In humans, IVC can lead to altered 
body weight at birth. In mice, IVC can result in offspring with altered anxiety-
like and explorative behavior.

Study design, size, duration: Two ART IVC protocols were applied to 
B6C3F1 × B6 zygotes produced by ICSI. Controls: KSOM(aa); oviduct (no-
culture). Resultant blastocysts were transferred to foster mothers, resulting in 
37 mice. Birth weight, anxiety-like and explorative behavior was assessed using 
the light/dark, open field, and elevated plus-maze test.
Participants/materials, setting, methods: Mice from different culture condi-
tions (HTF/MultiBlast, 9 mice; ISM1/ISM2, 8 mice) were compared to controls 
(KSOM(aa), 7 mice; oviduct, 13 mice). For an additional positive behavioral 
control KSOM(aa) was supplemented with serum. Body weight (at birth and at 
96 days) and behavior (at 96 days) was analyzed using ANOVA.
Main results and the role of chance: For equally sized litters, neonatal as well 
as adult (at 96 days of age) body weights are similar according to the ART cul-
ture protocol the mice experienced during embryonic life (ANOVA, p ≥ 0.05). 
Using the light/dark test, mice of the positive behavioral control recapitulat-
ed the published observations on the effect of serum at an age of 15 months 
(25% (+ serum) vs. 41% (− serum) of time spent in the illuminated area; t-test, 
p ≤ 0.05). The light/dark test revealed similar behavior in mice from the ART 
culture conditions compared to oviduct (ANOVA, p = 0.260). Using the open 
field and the elevated plus-maze tests no differences could be detected between 
the culture conditions and the oviduct (open field test, ANOVA, p = 0.597;  
elevated plus maze test, ANOVA, p = 0.765).
Limitations, reason for caution: The number of ICSI mice could be in-
creased so as to gain in statistical power. ICSI is one of the most common 
ARTs, though not the only one. Detection of behavioral effects of ART culture 
medium may be dependent on the assays used and can be influenced by age 
and genetic background.
Wider implications of the findings: Possible effects of ART on mouse body 
weight and adult behavior should not be overinterpreted. Neonatal care, moth-
er-infant interactions and social interactions are superimposed with possible 
differences induced by the culture media. Human infants receive significantly 
more neonatal care when compared with mice, so that earlier deficits are most 
likely to be compensated and differences evened out.
Study funding/competing interest(s): Funding by national/international 
organization(s), Deutsche Forschungsgemeinschaft (DFG, BO 2540/4-1).
Trial registration number: Not applicable.

P-395 IVF conceived children Health: a retrospective growth study

M. Boyer Gervoise1, L. Meddeb2, V. Pauly2, D. Montjean2, P. Boyer2

1Hôpital Saint-Joseph, Service de Medecine et Biologie de La Reproduction, 
Marseille Cedex 08, France
2Faculté de Médecine, Santé Publique, Marseille Cedex 05, France

Study question: Gametes environment may alter epigenetic profile of growth 
gene with a possible impact on children growth curves. Is the growth curve 
from birth to 10 years in IVF conceived children different to that of spontane-
ously conceived children?
Summary answer: Hypotrophy of IVF children observed at birth is corrected 
during second year of life by minor lost of adiposity during locomotion acqui-
sition. Other periods studied did not point out any slope difference in growth 
charts up to 10 years old between IVF and non IVF children.
What is known already: Although malformation is the first indicator of chil-
dren’ health in a given population, low birth weight is also admitted. Previous 
studies have identified catch-up growth in IVF children and found no differ-
ence at 2 years of age compared with naturally conceived children. This finding 
supports the idea that exaggerated growth of IVF children during infancy is a 
physiologic process that promotes the restoration of the infants’ genetic growth 
trajectory after a period of prenatal restriction.
Study design, size, duration: Case control study of longitudinal growth data 
was conducted between 2009 and 2011, in 438 IVF children from 5 to 10 years 
old. This monocentric IVF cohort was compared to 320 primary school spon-
taneously conceived children of same age and living in same geographic area 
as IVF children.
Participants/materials, setting, methods: Parents answered a questionnaire 
about children’ weight and height measurements available in the health report 
documented by a physician. The growth curves were established as for national 
references curves. A statistical mixed model was use to compare IVF and non 
IVF children growth curves from birth to 10 years.
Main results and the role of chance: A sample of 120 IVF participants, whose 
parents answered the questionnaire, was representative of 438 IVF children 
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in the same age range. Analysis did not point out any difference between the 
growth curves of IVF, ICSI and spontaneously conceived children except for fat 
lost during the second year of life. Mean decrease for classical IVF children is 
−1.2 ±0.2 (p < 0.001), −0.6 ±0.2 for ICSI children (p = 0.0025) and −0.1 ±0.1 
for spontaneously conceived (p < 0.0001).

Cofounding factors showed that malformations, maternal Body Mass Index 
and neonate hospitalization influence weight gain during the first year (p < 0.03, 
0.009 and 0.07, respectively). From birth to 2 years height gain is dependent to 
paternal age (p = 0.06). From 1 to 10 years, weight gain depends on of familial 
affluence, socioeconomic and education level (p < 0.001).
Limitations, reason for caution: Cofounding factors were not different except 
for paternal age which influences height up to 2 years and neonate pathology 
that influences weight gain during the first year. Tobacco and professional ex-
posure during pregnancy, placental detachment which were different between 
groups, did not influence growth charts in any period.
Wider implications of the findings: This study updates data about IVF chil-
dren follow-up. As previously reported, present data show that IVF children are 
healthy, suggesting low epigenetic impact of procedure on growth in infancy, if 
any. Effect of paternal age on height gain could be explained by recent result on 
biological molecular research. Although IVF was shown not to affect children 
growth from birth to 10 years, Teenagers health needs to be investigated.
Study funding/competing interest(s): Funding by hospital/clinic(s), Hôpital 
saint Joseph de Marseille France.
Trial registration number: None.

P-396 Family functioning and psychological well-being of 5- to 6-year-
old singletons born after preimplantation genetic diagnosis; a prospective 
case-controlled matched study

C. Winter1, F. van Acker2, M. Bonduelle1, S. Desmyttere1, J. Nekkebroeck1

1UZ Brussel, Centre for Medical Genetics, Brussels, Belgium
2Open Universiteit Heerlen, Faculty of Psychology, Heerlen, The Netherlands

Study question: As preimplantation genetic diagnosis (PGD) is applied to 
families who might have suffered traumatic family histories, questions re-
main about the psychological development of their offspring. We investi-
gated if PGD preschoolers differ in their social-emotional development from 
children born after intracytoplasmic sperm injection (ICSI) and spontaneous 
conception (SC).
Summary answer: The psychological development of PGD children was not 
different from those of children born after ICSI and SC, nor in the perceptions 
of the children themselves neither by the reports of their parents. The amount 
of parental stress concerning family life is more prominent by SC mothers than 
PGD/ICSI families.
What is known already: Literature about the broad psychological develop-
ment of children at preschool age born after PGD is scarce. One study showed 
that, at toddler age PGD/PGS (preimplantation genetic screening) mothers re-
ported less behavioral problems. Two other studies found that PGD/PGS par-
ents experienced lower stress levels in comparison to controls. As PGD patients 
have a different indication than PGS couples, long term follow-up of their chil-
dren is needed.
Study design, size, duration: Between April 2011 and May 2013, the psy-
chological development of 47 5- to 6-year-old PGD singletons was assessed in 
a prospective case-controlled matched follow-up study. ICSI and SC children 
were matched according to age, gender, educational level of mother and birth 
order. ART group assessments were mostly blinded.
Participants/materials, setting, methods: 47 PGD singletons, 50 ICSI and 55 
SC children were examined with the family relations test (FRT) measuring the 
perceptions of family interactions of the children themselves. PGD/ICSI chil-
dren were tested in the UZ Brussel. Both parents completed the Child Behavior 
Checklist (CBCL) and the Parenting Stress Index (PSI).
Main results and the role of chance: No group differences were detected 
concerning children’s positive, negative and global perceptions on their moth-
ers and fathers using the FRT. Fathers of the three groups did not differ signifi-
cantly in their stress experience (PSI/NOSI) as opposed to mothers (p = .004; 
η2 = .086). Post hoc Tukey tests (p = .001) confirmed that mothers of SC 
children (M = 313.37, SD = 10.16) reported significantly more stress than 
PGD (M = 265.31, SD = 10.32) and ICSI mothers (M = 275.71, SD = 9.98). 
The CBCL data did not reveal any group differences regarding behavioral 
problems.

Limitations, reason for caution: Given the fact that we assessed a relatively 
small group of Caucasian Dutch speaking PGD singletons our data might 
not be generalizable. These are the first data of a broad evaluation of PGD 
preschoolers and their families; it will be interesting to report on the whole 
data set.
Wider implications of the findings: Our results confirm those of the few other 
studies. PGD families do not seem to differ in their daily interactions/percep-
tions from SC or ICSI families. Furthermore our findings suggest that at pre-
school age PGD mothers are rather more relaxed than SC mothers. On the long 
term, when PGD parents might develop their own diseases or deteriorations, 
it might be useful to comprehend how these families interact and how they 
perceive each other.
Study funding/competing interest(s): Funding by University(ies), Fund-
ing by hospital/clinic(s), Funding by national/international organization(s), 
Funding by commercial/corporate company(ies), This study was funded by 
the Onderzoeksraad (OZR) of the Vrije Universiteit Brussel and the FWO 
(Fonds Wetenschappelijk Onderzoek) and Wetenschappelijk Fonds Willy 
Gepts. The UZ Brussel and the Centre for Medical Genetics have received 
many educational grants for organizing the data collection from IBSA, Fer-
ring, Organon, Shering-Plough, Merck, Merck Belgium. M. Bonduelle has 
received consultancy and speaker’s fees from Organon, Serono Symposia, 
Merck.
Trial registration number: No clinical trial.

P-397 “UNE 179007”: new quality standard for human art 
laboratories

N. Ortiz1, M. Luna1, M. Ardoy1, Y. Cabello1

1Spanish Society for Reproductive Biology (ASEBIR), Madrid, Spain

Study question: Human IVF units have been certified to ISO’s management 
system standards, although this certification is not specific for the human ART 
labs. To ensure an efficient quality management in ART labs it’s also neces-
sary to define and standardise specific activity control, professional training and 
tasks and human and infrastructures resources.
Summary answer: The aim of this new quality standard, UNE 179007, was 
to define specific requirements for human ART labs to improve quality and 
welfare safety. It establishes common criteria regarding professional quali-
fication, processes and responsibilities, characteristics and controls on in-
frastructure and equipment, product traceability and safety and quality lab 
indicators.
What is known already: Scientific associations have had different initiatives to 
unify human IVF labs standards and to improve the quality management. These 
include the Certification for embryologists (ASEBIR; ESHRE), Best Practice 
Guidelines, Guidelines for human and infrastructure resources, etc. Many of 
them have been useful to elaborate the Quality Standard UNE 179007 specific 
for human ART labs which base document is the ISO standard. It’s a national 
norm developed by the Spanish Association of Normalisation and Certification 
(AENOR).
Study design, size, duration: The Spanish Society for Reproductive Biol-
ogy (ASEBIR) requested AENOR the development of a Quality Standard for 
human ART labs. From November 2011 until October 2013, a committee met 
periodically to write the UNE 179007 based on ISO 9001. Before its final of-
ficial publication, 27 drafts were performed.
Participants/materials, setting, methods: The committee was represented 
by members of scientific associations, public and private human IVF units, 
AENOR, professional associations and health administration. Each ISO 9001’s 
chapter was analysed and adapted to specific requirements of human ART lab. 
Consensus for each chapter was mandatory. The final document was approved 
by AENOR.
Main results and the role of chance: The new quality standard for Human 
ART laboratories, ‘UNE 179007’, has increased ISO 9001 requirements by 
definition of human training (e.g., embryology lab’s responsible must have a 
biomedical science degree, a PhD or Master degree and more than 5 years 
of work experience); professional tasks (e.g., responsible for the embryol-
ogy, andrology and cryopreservation laboratory); minimum human and infra-
structure resources plus environmental conditions needed (e.g., cleaning and 
disinfection, personnel clothing, air conditioning, air recycling and filters, 
positive pressure); labs equipments control (e.g., calibration and validation, 
control type, frequency, parameter, measurement range, acceptance criteria), 
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traceability (e.g., embryologist, culture media, material and equipments in 
each process); lab indicators (process, method, periodicity standard value); 
and product preservation (e.g., contingency and transport protocol, product 
data saved in 2 supports).
Limitations, reason for caution: Once the human ART labs begin getting cer-
tification by UNE 179007 (published on November 2013) the AENOR Com-
mittee and the Interest Group of Quality (ASEBIR) are permanently active and 
able to do a feedback work to keep the Norm up-to-date.
Wider implications of the findings: UNE 179007 was implemented to adapt 
ISO 9001 to the human ART labs. This new quality management system will 
allow the certificated labs to improve the monitoring and measuring process by 
the standardisation of the specific lab processes. All together it will improve the 
quality of their services, increase their results and will also benefit the compari-
son among certificated labs. UNE 179007 also intends to be an international 
standard for human ART labs.
Study funding/competing interest(s): Funding by national/international 
organization(s), Spanish Association of Normalisation and Certification 
(AENOR).
Trial registration number: None.

P-398 Single embryo transfer vs. double embryo transfer in oocyte 
donation: a pilot randomized clinical trial

E. Clua1, R. Tur1, B. Coroleu1, I. Rodríguez1, M.J. Gómez1, M. Boada1, 
P.N. Barri1, A. Veiga1

1Hospital Universitari Quiron Dexeus, Obstetrícia Ginecologia i Reproducció, 
Barcelona, Spain

Study question: In an oocyte donation program (OD), is cumulative pregnancy 
rate of elective single embryo transfer (eSET) similar to elective double embryo 
transfer (eDET)?
Summary answer: Cumulative pregnancy rate and cumulative live birth rate 
are similar in both strategies. With eDET, pregnancy is achieved before it is 
with eSET, although it implies an increased multiple pregnancy rate.
What is known already: Multiple pregnancies involve high obstetric and peri-
natal risks that are enhanced by the advanced maternal age of the recipients, 
the only prevention strategy being single embryo transfer. In IVF/ICSI, several 
meta-analyses confirm that although cumulative pregnancy rate is higher with 
eDET, cumulative live birth rate is similar in both groups, with a clear reduc-
tion in multiple pregnancies in the eSET group. This is yet to be demonstrated 
in OD.
Study design, size, duration: Equivalence parallel group study with an equiva-
lent randomization 1:1 performed between October 2010 and July 2012. A total 
of 65 patients were included, 34 (52.3%) were assigned to the eSET group and 
31(47.7%) to the eDET group.
Participants/materials, setting, methods: Patients between 18 and 50 years 
old, first or second synchronous oocyte donation cycle, with ≥5 embryos avail-
able for transfer (≥2 good-quality). Variables examined: cumulative pregnancy 
and live birth rates, multiple pregnancy rate and the relationship between preg-
nancy rate and time needed to achieve pregnancy.
Main results and the role of chance: Cumulative pregnancy rates (eSET: 
73.5% and eDET: 77.4%. OR: 0.8 95% CI: 0.3–2.5) and live birth rates (eSET: 
58.8% and eDET: 61.3%. OR: 0.9 95% CI: 0.3–2.4) were similar with both 
strategies. Pregnancy rate in fresh embryo transfers (time zero) was higher in 
the eDET group (63.1%) than in the eSET group (47.1%) but the cumulative 
pregnancy rates were leveled at time t = 3.46 months. The recruitment of pa-
tients was interrupted due to the high twin pregnancy rate (47.7%) in the DET 
group.
Limitations, reason for caution: Although this is a prospective study with ho-
mogeneous groups, the equivalence of both strategies cannot be demonstrated 
due to the limited number of cases. The decision to discontinue the study was 
taken in view of the high multiple pregnancy rate, to avoid exposing patients to 
the unnecessary risks involved.
Wider implications of the findings: The clinical relevance of our study leads 
to the conclusion that transferring a single embryo in oocyte recipients with 
good prognosis is a valid option to achieve satisfactory pregnancy rates and 
avoid multiple pregnancies and their complications.
Study funding/competing interest(s): Funding by hospital/clinic(s), Hospital 
Universitari Quiron Dexeus.
Trial registration number: www.clinicaltrials.gov NCT01228474.

P-399 Comparison of the neonatal outcomes of children conceived from 
day 1 rescue ICSI and births from conventional ICSI cycles

M. Li1, P. Liu1, J. Qiao1

1Peking University Third Hospital, Center of Reproductive Medicine, Beijing, 
China

Study question: Are the neonatal outcomes of children conceived from day 1 
rescue ICSI (rescue ICSI: R-ICSI) different from births generated conventional 
ICSI (conventional ICSI: C-ICSI) cycles?
Summary answer: The fetal outcomes of children conceived from day 1 R-
ICSI are comparable with those of C-ICSI treatments, including the incidence 
of abnormalities.
What is known already: A small number of reports on the health of day 1 R-
ICSI children are currently available.
Study design, size, duration: In cleavage-stage embryo transfers, there 
were 46 singletons of R-ICSI babies from fresh cycles and 28 singletons 
from frozen–thawed cycles. Data of 74 singletons were compared with 
those of 148 births from cleavage-stage embryo transfers conceived from 
C-ICSI cycles performed (92 From fresh cycles, 56 from frozen–thawed 
cycles).
Participants/materials, setting, methods: C-ICSI cycles were chosen as a 
control group to exclude possible influences of the insemination technique. 
To eliminate the effects of age, the female ages were matched between R-CSI 
cycles and C-ICSI cycles (one R-ICSI cycle were matched with two C-ICSI 
cycles.)
Main results and the role of chance: In single births from cleavage-stage em-
bryo transfers, no significant differences were found between R-ICSI cycles and 
C-ICSI cycles in birth weight of singletons (3295 ± 339 g versus 3331 ± 512 g, 
respectively) and gestational age (39.1 ± 1.4 versus 38.6 ± 1.9 weeks, respec-
tively) in fresh cycles, and there are no significant differences found between 
R-ICSI cycles and C-ICSI cycles in birth weight of singletons (3352 ± 599 g 
versus 3406 ± 474 g, respectively) and gestational age (38.7 ± 1.5 versus 
39.1 ± 1.3 weeks, respectively) in frozen–thawed embryo transfers. In single 
births from cleavage-stage embryo transfers, abnormalities were 1 (2.2%) in R-
ICSI group and 1 (1.1%) in C-ICSI cycles in fresh cycles, and no abnormality 
was found in frozen–thawed embryo transfers.
Limitations, reason for caution: A more comprehensive assessment of the 
health and development of day 1 R-ICSI children’s will require larger prospec-
tive studies.
Wider implications of the findings: The current study showed that the neo-
natal outcomes of children conceived from day 1 R-ICSI are comparable with 
those of C-ICSI treatments. A more comprehensive assessment the health status 
of R-ICSI children needs to be studied further.
Study funding/competing interest(s): Funding by national/international 
organization(s), Natural Science Foundation of China (81070534).
Trial registration number: The study was approved by the Ethics Committee 
of Peking University Third Hospital (reference no. 20080612).

P-400 Despite significant financial incentives many couples in the usa 
still decline elective single embryo transfers (eset)

F. Sharara1

1Virginia Center for Reproductive Medicine, OB/GYN, Reston, U.S.A.

Study question: Multiple pregnancies remain the most common cause of ma-
ternal, fetal, and perinatal morbidities. Strategies to increase eSET use in the 
USA (less than 15% of cycles in 2012) have been frustrating, and patient resis-
tance remains a major barrier to significant implementation.
Summary answer: Despite significant financial incentives and high ongo-
ing PR, nearly 44.1% of couples eligible declined to have an eSET, not out 
of fear of lower success rate but because they want twins. Many couples with 
insurance coverage declined to participate, providing yet another barrier for 
 implementation of eSET.
What is known already: single embryo transfers have resulted in a significant 
drop in twin rates.
Study design, size, duration: Prospective pilot study.
Participants/materials, setting, methods: All women <38 proceeding 
with ART, regardless of ovarian reserve status, diagnosis, prior failed ART 
cycles, and insurance coverage, were consented for participation in a novel 
program to incentivize them to undergo eSET: couples were provided with 
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free gonadotropins (Menopur), free embryo freezing of all extra blastocysts, 
and free storage for the first year if they agreed to have an eSET.
Main results and the role of chance: Between October 2012 and January 
2014, 56 couples were consented for their participation in this novel program. 
Twenty two couples (39.3%) declined to participate because they wanted to 
have a chance at conceiving with twins despite an extensive review of the in-
creased morbidities associated with twins. To date, 34 women completed an 
eSET cycle, and the IR/clinical PR and ongoing/delivered PR were 73.5% 
(25/34) and 55.9% (19/34). Twenty two couples (39.3%) had insurance cover-
age for IVF, and despite having at least one other cycle covered by insurance, 
7 (31.8%) declined to participate. In contrast, 34 couples were self-pay, and 15 
(44.1%) declined eSET (P = 0.52). Two women in the DET changed their minds 
at the time of ET and had eSET, and both conceived with singletons. Of the 20 
that received DET, 4 (20%) conceived with twins. No cases of MZT have been 
encountered to date.
Limitations, reason for caution: few number of cycles and, therefore, inad-
equate power to detect a small but clinically relevant difference.
Wider implications of the findings: Short of mandating eSET, it seems many 
couples in the USA will remain reluctant to have an eSET despite excellent 
pregnancy rates.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Partially funded by Ferring Pharmaceuticals.
Trial registration number: N/A.

P-401 Factors associated with ectopic pregnancy after in vitro 
fertilization and embryo transfer: an analysis of 23,317 transfer cycles

Z. Bu1, L. Hu1, Y. Zhang1, Y. Guo1, Y. Su1, J. Zhai1, Y. Sun1

1The First Affiliated Hospital of Zhengzhou University, Reproductive Medicine 
Centre, Zhengzhou Henan, China

Study question: What factors are associated with the incidence of ectopic 
pregnancy (EP) after in vitro fertilization/intracytoplasmic sperm injection and 
embryo transfer (IVF/ICSI-ET)?
Summary answer: Tubal factors (tubal blockage, salpingitis, salpingoplasty, 
hydrotubation, EP history) and pelvic inflammation, and frozen thawed-embryo 
transfer (FET) were associated with a significantly higher incidence of EP. How-
ever, the difference in the risk of EP between day-3 compared with day-5 blasto-
cyst transfers was not significant.
What is known already: Some investigators advocate that the EP rate is sig-
nificantly reduced in FET cycles compared with fresh ET cycles. Meanwhile, 
blastocyst transfers have also been shown to reduce the risk of EP compared 
with day-3 embryo transfers. However, since the sample sizes in most of these 
studies are relatively small, the effects of FET and blastocyst transfer on risk of 
EP are controversial.
Study design, size, duration: This retrospective cohort study included 23,317 
ET cycles from August 2009 to January 2014, which resulted in 10,150 clinical 
pregnancies.
Participants/materials, setting, methods: Data were stratified by categorical 
variables. Univariable logistic regression analysis was firstly used to predict the 
odds ratio (OR) and 95% confidence interval (CI) for EP by single factor. Then, 
multivariable logistic regression analysis was used to association between fac-
tors and EP after controlling for other variables.
Main results and the role of chance: The total incidence of EP in IVF/ICSI-
ET was 3.41% (346/10150). The incidence of EP was 3.85% (223/5793) in 
patients with tubal factor and pelvic inflammation, and was 2.82% (123/4357) 
in patients without tubal factor (Crude OR from tubal factor and pelvic inflam-
mation: 1.38; 95% CI: 1.10–1.72; P < 0.01). The EP rate was 3.13 (212/6766) 
and 3.96 (134/3384) in fresh-ET and FET cycles, respectively (Crude OR from 
FET: 1.28; 95% CI: 1.02–1.59; P = 0.03). The EP rate in day-3 embryo transfers 
and blastocyst transfers was 3.43% (318/9278) and 3.21% (28/872), respec-
tively (Crude OR from blastocyst transfer: 0.94; 95% CI: 0.63–1.38; P = 0.93). 
In multivariable logistic regression analysis, adjusted OR from tubal factor and 
pelvic inflammation, FET was 1.39 (95% CI: 1.11–1.74; P < 0.01) and 1.29 
(95% CI: 1.04–1.61; P = 0.02), respectively.
Limitations, reason for caution: Since the incidence of EP was low, it had 
81.33% power to detect the difference of EP rate between patients with and 
without tubal factor and pelvic inflammation infertility, with a two-sided signif-
icance level of 0.05. However, the power of blastocyst transfer was only 58.14% 
to detect the difference.

Wider implications of the findings: In this study, except for tubal factor and 
pelvic inflammation, we can control the other two factors (fresh ET/FET, cleav-
age stage embryo/blastocyst embryo transfer) to reduce the incidence of EP. 
However, due to the small power and the discrepancy between this study and 
others, prospective studies with larger sample size should be carried out to give 
us a firm conclusion.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported in part by the National Natural Sci-
ence Foundation of China (Grant NO.31271605).
Trial registration number: N/A.

P-402 Culture media influence on birthweight of newborns  
following IVF

J. Zhu1, M. Li1, P. Liu1, J. Qiao1

1Peking University Third Hospital, Department of Obstetrics and Gynecology, 
Beijing, China

Study question: Do certain culture media are associated with birthweight for 
singleton newborns?
Summary answer: Significant difference was observed in gestational age- 
and gender-adjusted birthweight (Z scores) of singletons between G1 (Vit-
rolife, Gottenburg, Sweden) and G1-PLUS (Vitrolife, Gottenburg, Sweden) 
medium.
What is known already: It was reported that the birthweight of singletons born 
from Vitrolife was significantly higher than Cook group. To investigate whether 
or not fetal overgrowth was attributed to certain culture media, G1-PLUS was 
included in this cohort study.
Study design, size, duration: This study was a retrospective analysis of new-
borns birthweight, including 1120 singletons born from fresh embryo transfer 
at the Center for Reproductive Medicine, Peking University Third Hospital 
from 2011 to 2012. The number of singletons born from G1 was 507, and the 
number of singletons from G1-PLUS was 613.
Participants/materials, setting, methods: Patients younger than 40 years of 
age with a BMI <30 kg/m2 were analyzed. Only data from singleton pregnan-
cies newborns born alive after the 28th week of gestation were included in the 
data analysis. Patients who received PGD and cycles with donor oocytes were 
excluded.
Main results and the role of chance: Multiple linear regression analysis suggest-
ed that female weight (p = 0.00), male height (p = 0.05), gestational age at birth 
(p = 0.00), infant gender (p = 0.00), pregnancy-related complications (p = 0.01) 
and type of culture media (G1 vs G1 PLUS) (p = 0.03) have significant effects on 
absolute birthweight. The absolute birthweight for singletons resulting from G1 
PLUS was not different from singletons resulting from G1 (3371.78 ± 488.62 g 
versus 3323.85 ± 497.75 g respectively, p = 0.11). The Z scores for singletons 
from embryos cultured in G1 PLUS were significantly higher than singletons 
from cultured in G1 (0.28 ± 1.13 versus 0.04 ± 1.16 respectively, p = 0.03).
Limitations, reason for caution: This study was limited by retrospective  
design.
Wider implications of the findings: Our study suggests that certain culture 
media has a significant effect on the Z scores of singleton newborns. The ef-
fect of certain culture media on epigenetic changes in the embryo and placenta 
needs further study.
Study funding/competing interest(s): Funding by national/international 
organization(s), National Natural Science Foundation of China for Young 
Scholars (81300483).
Trial registration number: Not applicable.

P-403 Assisted reproductive technologies (ART) have influence on first 
trimester usually used factors for Down’s syndrome screening

S. Bonne1, O. Pirrello1, E. Sauleau2, C. Rongières1, J. Ohl1, K. Bettahar1, 
L. Ladureau-Fritsch3, I. Koscinski3, I. Nisand1, R. Favre4, N. Sananes4

1CMCO, Medically Assisted Procreation Department, Strasbourg, France
2Hopital Civil, Statistic Department, Strasbourg, France
3CMCO, Reproductive Biology Laboratory, Strasbourg, France
4CMCO, Obstetrical Echography Department, Strasbourg, France

Study question: The primary objective of our study was to show that Crown-
Rump Length (CRL) measured in pregnancies obtained by ART (IVF, ICSI, 
and FET frozen embryos transfers) is longer than expected when comparing 
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to Robinson’s curve, invaliding this curve for ART’s pregnancies early growth 
follow-up.
Summary answer: Our study shows a significant difference between ART ges-
tational age (defined from oocytes retrieval day or calculated from embryo’s 
transfer day for frozen embryos) and the gestational age obtained by CRL mea-
surement basing on Robinson curve.
What is known already: CRL is the first standardized measurement that can be 
made during the pregnancy. In our knowledge only two studies suggested there 
could be a difference between ART gestational age and gestational age obtained 
by sonographic measurement of the CRL, but there were no control group.
Study design, size, duration: We made a retrospective study including 6739 
women (Group A: 6221 patient with natural pregnancies and group B: 528 
pregnancies obtained by ART). All women had an ultrasound scan before 14 
gestational weeks in our hospital, Strasbourg (France) between 2007 January 
the first and 2012 the 30th of June.
Participants/materials, setting, methods: Only regular cycles women were 
selected in group A: gestational dating was made with last period’s first day. 
Group A and B gestational ages were compared to the one obtained by CRL 
measurement using a Robinson curve equation.
Main results and the role of chance: Mean difference between calculated 
gestational age and estimated gestational age by CRL measurement was of 0, 
84 days for group A and 2, 3 for group B. The 1.46 difference was significant 
(p < 0.001). Difference was higher when antagonist were used in IVF procedure 
(2, 6 days in antagonist group and 2.1 days in the agonist group p = 0.025). 
Pregnancy associated plasma protein A (MoM PAPP-A) was significantly lower 
in group B (p < 0.001) and human chorionic gonadotropin (MoM HCG) level 
was significantly increased (p = 0.013). Estradiol level at ovulation had a signif-
icant correlation with MoM PAPP-A decreasing in group B (p = 0.23).  Nuchal 
translucency was thinner in the agonist group than in the antagonist group (re-
spectively MoM NT were 0.90 and 0.98 p = 0.042).
Limitations, reason for caution: Systematic error that can be made by per-
forming an ultrasound examination has been corrected by comparing to a natu-
ral pregnancies patients group.
Wider implications of the findings: Although the difference is tiny, this study 
shows that Robinson curve is not strictly applicable to pregnancies obtained 
by ART. Therefore CRL curves created by using ART pregnancies cohorts 
wouldn’t be strictly applicable for natural pregnancies. This work also makes 
the confirmation that PAPP-A and HCG levels are different in ART pregnancies 
and so Down’s syndrome risk evaluation can be perturbed. Estradiol level at 
ovulation triggering and IVF procedure could have an influence.
Study funding/competing interest(s): Funding by hospital/clinic(s), Centre 
Medical Chirurgical et Obstétricale (CMCO), Strasbourg, France.
Trial registration number: No.

P-404 Cardiovascular changes in children born to women with ovarian 
hyperstimulation syndrome: follow-up study and proteomic analysis

Abstract withdrawn by the author
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P-405 Polymorphism R72 of P53 gene is associated with lower 
pregnancy and implantation rates in recipients undergoing IVF with 
donated oocytes

A.R. Palomares1, A.A. Castillo-Dominguez1, M. Cortés-Rodriguez2, 
A. Gallego-López1, M. Ruiz-Galdón2, A. Reyes-Engel2

1Instituto de Fertilidad Clínica Rincón, IVF Unit, Malaga, Spain
2Faculty of Medicine, University of Malaga, Biochemistry and Molecular  
Biology, Malaga, Spain

Study question: P53 gene activity has been observed to influence embryo im-
plantation. In the present study we assessed how the p53 codon 72 functional 

polymorphisms could influence the outcome of recipients undergoing IVF with 
donated oocytes in an endometrial receptivity model.
Summary answer: The frequency of the allele Proline 72 (P72) at P53 gene 
is enriched in the whole population of women receiving and IVF with donated 
eggs. However decreased pregnancies and implantation rates (IR) were ob-
served in recipient homozygous for Arginine 72 (R72) allele being associated 
negatively with the outcome.
What is known already: P53 has been shown to participate in embryo implan-
tation by regulating leukemia inhibitory factor (LIF) levels. The p53 codon 72 
functional polymorphism modifies p53 activity and its role in reproduction has 
been previously reported. Furthermore P72 allele is enriched in population of 
infertile women and has been proposed as a risk factor for implantation failure 
in IVF, new findings could help to clarify its function in the reproductive sys-
tem, which is not fully understood.
Study design, size, duration: The present study was based on a nested case 
control study involving a total of N = 207 recipients undergoing IVF treatments 
between July 2009 and February 2011 at the Instituto de Fertilidad Clinica 
Rincon. Groups were established according to the final results obtained after 
the treatments.
Participants/materials, setting, methods: Genomic DNA was extracted from 
buccal swaps and genotyping was performed under TaqMan® OpenArray® 
Genotyping System (Applied Biosystems). Chi-squared test were performed 
to determine differences in implantation rates and logistic regression model to 
compute for odd ratio (OR), 95% confidence interval (CI) for assess possible 
genotype association with pregnancy outcome.
Main results and the role of chance: Distribution of genotypes frequencies 
between different groups of recipients, accomplished with Hardy-Weinberg 
equilibrium (p > 0.05). Frequency of R72 allele was higher in recipients that 
had unsuccessful outcome after receiving embryo transfer (ET) (34%) com-
pared to recipient that get pregnant (22%) (p value = 0.01). The assessment of 
IR showed a decrease in homozygous recipients carrying R72/R72 genotype 
(21.95%) compared to P72 carriers (40.80%) (p value = 0,0282). The recessive 
inheritance model showed that homozygous for R72 was associated negatively 
with pregnancy compared to R72/P72 + P72/P72 [2.86 (1.06–7.73) OR (95% 
CI)] (p value = 0.035).
Limitations, reason for caution: The present study focused in recipients un-
dergoing IVF with donated oocytes from donors and focused in TP53 gene 
polymorphisms. P53 is a highly connected protein and new findings are needed 
to assess more accurately functional relationship with reproductive system.
Wider implications of the findings: Negative association of P72 allele with 
embryo implantation has been previously reported in homologous IVF pa-
tients. The enrichment of allele P72 in our infertile recipient population cor-
relates with previous observations, by contrast the allele R72 is associated 
with the poorer pregnancy and implantation rates in recipients using donated 
oocytes. These results could hypothetically imply that oocytes are influenced 
by changes on p53 activity, which finally would be related with pregnancy 
success.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Institutional fundings. University of Malaga (SAF2008-
03314). Instituto de Fertilidad Clínica Rincón (PTQ 09-01-00496).
Trial registration number: None.

P-406 IMSI selection in normozoospermic patients does not improve 
preimplantation genetic screening outcome

F. Scarselli1, V. Casciani1, A.M. Lobascio1, A. Colasante1, L. Spizzichino2, 
A. Biricik2, A. Nuccitelli2, K. Litwicka1, F. Fiorentino2, M.G. Minasi1, 
E. Greco1

1European Hospital, Medicina della Riproduzione, Rome, Italy
2Genoma, Molecular Genetics Laboratory, Rome, Italy

Study question: This study aims to examine the effect of high magnification 
sperm selection (IMSI) on the rate of euploid blastocysts formation assessed by 
array Comparative Genomic Hybridization (aCGH) in Preimplantation Genetic 
Screening (PGS) cycles with normal semen (WHO, 2010).
Summary answer: In presence of normal semen, classical ICSI (400×) equals 
the injection of top quality sperm selected at 6600× magnification (IMSI) in 
terms of production of euploid blastocysts
What is known already: Morphological abnormalities of the sperm head are 
associated with low ICSI outcomes. Severe oligozoospermia was also shown 
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to be frequently related with structural and numerical chromosomal alterations 
in the sperm. Although normozoospermia is always associated with good prog-
nosis, a semen sample defined as normal could still be the origin of negative 
outcome. Recently several articles have investigated the outcome of IMSI on 
normozoospermic patients and the results indicated no differences as compared 
to classical ICSI.
Study design, size, duration: Couples undergoing PGS (March-October 2013) 
were randomly allocated into ICSI-group (N = 25) or IMSI-group (N = 25). 
Only normozoospermic patients (WHO, 2010) were included in the study. In-
dication for PGS were evenly distributed between the two groups: repeated im-
plantation failures (4%), advanced maternal age (46%), repeated miscarriages 
(4%), genetic disorders (4%), no reason (42%).
Participants/materials, setting, methods: IMSI was performed with high 
resolution Nomarski optics (100×), whereas classical ICSI was carried out at 
400× magnification. Only spermatozoa without vacuoles or with 1 small vacuole 
(Type I) and spermatozoa with maximum two small vacuoles (Type II) were 
selected for injection (small vacuole: <4% of the sperm head).
Main results and the role of chance: Respectively in the IMSI-group and in 
the ICSI-group average maternal age was 37.28 ± 3.74 and 37.60 ± 3.70 (NS). 
A total of 72 (51 day-5, 19 day-6, 2 day-7) and 62 (41 day-5, 19 day-6, 2 day-
7) blastocysts were biopsied in each group. One blastocyst in IMSI-group and 
two in ICSI-group did not give PGS results. Non-affected blastocysts were 25 
(34.7%) in the IMSI-group and 25 (39.7%) in the ICSI-group (NS). Cumulative 
(fresh/frozen) embryo transferred were 16 and 11 and implantation rates were 
11/16 (68.7%) and 5/11 (45.5%) in each group, respectively.
Limitations, reason for caution: Our study is still ongoing and our sample size 
is going to be improved to make our conclusion stronger.
Wider implications of the findings: In presence of normal sperm, IMSI se-
lection of top-quality spermatozoa produces a rate of normal blastocysts equal 
to that obtained with classical ICSI. Routine application of IMSI is not neces-
sary in these cases. The use of IMSI on normozoospermic samples has shown 
a high percentage (around 75%) of type-I and II spermatozoa. Therefore, in 
this cases, the probability to select the right sperm is high also with classical 
400× selection.
Study funding/competing interest(s): Funding by hospital/clinic(s), No spe-
cific funding was obtained for this study. None of the authors have any compet-
ing interests declared.
Trial registration number: Not applicable.

P-407 The application of post-light semiconductor-based next-
generation sequencing in clinical cases of preimplantation aneuploidy 
screening (PGS) with fresh embryo transfer

S. Pukszta1, K. Lukaszuk2, J. Liss2, C. Cybulska1

1Invicta Sp. z o.o., Molecular Biology Laboratory, Gdansk, Poland
2Invicta Sp. z o.o., Fertility Clinic, Gdansk, Poland

Study question: To report the application of post-light semiconductor-based 
next-generation sequencing (PLS-NGS) in clinical cases of preimplantation ge-
netic diagnosis processed with innovative protocol.
Summary answer: Application of our innovative approach designed for PLS-
NGS platform allowed to determine successfully the status of aneuploidy and 
sex with day 3 biopsy and day 5 embryo transfer.
What is known already: Screening of all chromosomes is now a gold stan-
dard in PGS. Although NGS techniques are today best method of choice they 
require more than 24 h to perform, consequently blastocyst vitrification is 
needed.
Study design, size, duration: 8 couples with the average maternal age of 34.4 
was referred to PGS procedure from 08/2013 to 12/2013. All together 28 blasto-
meres were biopsied. The short duration of the procedure allowed fresh embryo 
transfer without need of blastocyst vitrification.
Participants/materials, setting, methods: Oocyte retrived, blastomeres, em-
bryo evaluation, sequence depth of coverage, total number of reads, mapped 
number of reads, z-score.
Main results and the role of chance: We demonstrate 8 cases of applica-
tion NGS in IVF-PGS clinical procedure. All IVF were performed in fresh 
cycles. 7 out of 8 cases resulted in pregnancy in first cycle giving pregnancies 
rate of 87.5%. 3.5 blastomers on average per cycle were biopsied, resulted in 
1.25 blastomers on average per cycle with no aneuploidy detected. 35.7% of 

embryos were euploid and on other side, chromosome 5 and chromosome 15 
aneuploidies were the most frequent, as we found 4 and 3 aneuploid blasto-
meres, respectively. We not only used cutting-edge technology in the field of 
PGD but we went further and designed and preformed in clinical IVF-PGD 
procedure innovative protocol adjusted to single blastomere biopsy and fresh 
transfer. The additional benefit is the cost 5 times lower in comparison to 
aCGH.
Limitations, reason for caution: Sequence composition, such as: nucleotide 
homopolymers, high GC content, may influence the accuracy of reads. Devel-
oping PLS-NGS technology require use of the latest chemistry and software 
updates to improve analysis quality. The highest standards and stringency in 
quality system of results is required to avoid diagnosis failure.
Wider implications of the findings: New technology of PLS-NGS pos-
sess strong research potential allowing for generation of large amount of 
data in scale of hours. Hereby, we report successful application in clinical 
preimplantation diagnosis. In addition, our innovative single-plot short-time 
protocol require only single blastomere biopsy and is adjusted to fresh em-
bryo transfer. We put efforts in increase of reproduction success rate by 
increase implantation and decrease miscarriages rates and this aspect need 
to be followed up.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Invicta Sp. z o.o.
Trial registration number: Not applicable.

P-408 A deep RNA sequencing study of mammalian sperm RNA: 
identifying common cross-species expression motifs indicating 
functionality

S. Nadj1, D. Miller1

1Leeds Institute of Genetics Health and Therapeutics, Reproduction and Early 
Development, Leeds, United Kingdom

Study question: What are the similarities and differences between bovine, 
ovine, porcine and human sperm RNA expression profiles?
Summary answer: We believe comparison of sperm RNAs from several dis-
tinct species will identify common gene ‘expression’ networks indicative of 
functional requirements in both spermatogenesis and fertilisation. Furthermore, 
such a comparison will help us define networks that are deregulated in the infer-
tile genotype and the genes involved.
What is known already: A complex population of large and small RNAs exists 
in human ejaculate spermatozoa
Study design, size, duration: A laboratory based investigation using molecular 
biological techniques and a combination of online GALAXY tools and Biocon-
ductor for in silico data analysis.
Participants/materials, setting, methods: Bovine, ovine, porcine and human 
spermatozoa samples were purified using density gradient centrifugation. Total 
sperm RNA was isolated via a modified Trizol procedure and the rRNA was 
removed, before using the SMARTer system. These RNAs were processed for 
next generation sequencing.
Main results and the role of chance: We were able to generate long RNA 
(mRNA and lncRNA) cDNA libraries from as little as 2 ng input each of human, 
porcine, bovine and ovine ds cDNA followed by next generation sequencing on 
our Illumina HiSeq instrument. The data were mapped on to the human genome 
and subsequently analysed using the GALAXY online toolset and Bioconduc-
tor tools. A summary of our findings will be presented.
Limitations, reason for caution: Considering that spermatozoa do not contain 
a large amount of RNA compared to other cell types, the commercially avail-
able kits which are available for RNA extraction and NGS library creation are 
not optimised for our purposes and needed to be optimised.
Wider implications of the findings: We are interested in the underlying causes 
of male factor infertility and reproductive dysfunction. As a proxy for the testis, 
spermatozoal RNA may be useful for distinguishing and understanding the dif-
ferences between fertile and infertile phenotypes and exploring the differences 
between fertility-associated gene expression networks in several species (H. 
sapiens, B. taurus, O. aries and S. scrofa).
Study funding/competing interest(s): Funding by national/international 
organization(s), Marie Curie ITN Network.
Trial registration number: Not known.
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P-409 Polar body analysis by array comparative genomic 
hybridisation reveals a distinct aneuploidy pattern in women of 
advanced maternal age

A. Kotanidou1, T. Harasim1, A. Wagner1, U. Heinrich1, R. Suttner2, 
D. Shakeshaft2, H. Köbernick3, W. Würfel2, K. Fiedler2, M. Hamori3, I. Rost1

1Center for Human Genetics and Laboratory Diagnostics Dr. Klein Dr. Rost 
and Colleagues, Human Genetics, Martinsried, Germany
2Kinderwunsch Centrum München, Gynecology, Munich, Germany
3Gemeinschaftspraxis der Frauenärzte Center for Reproductive Medicine, 
Gynecology, Erlangen, Germany

Study question: Do polar bodies from women with advanced maternal age 
(AMA) show a discriminatory aneuploidy signature after array comparative ge-
nomic hybridization (aCGH) based analysis?
Summary answer: Polar body results of that cohort showed aneuploidies of 
almost all chromosomes with a small bias towards chromosomal gains, no nu-
meral differences in the meiotic origin of the errors and a trend towards more 
complex aneuploidies (aneuploidies ≥3).
What is known already: Advanced maternal age is positively correlated with 
an increased risk for aneuploidy in the oocyte being a major cause for implanta-
tion failure or pregnancy loss. aCGH based aneuploidy testing, compared to 
5-colour fluorescence in-situ hybridization (FISH), offers a more quantitative 
and comprehensive view on the oocyte’s chromosomal constitution, revealing 
premature sister chromatid separation as the dominating meiotic error (Handy-
side et al., 2012).
Study design, size, duration: In a retrospective cohort study lasting for 
2 years, polar bodies from 21 IVF-patients (24 cycles) of advanced maternal 
age (≥38 years) were simultaneously biopsied. aCGH test results were analyzed 
in terms of segregation error-frequency, -kind and meiotic origin.
Participants/materials, setting, methods: In two participating IVF-centers2,3, 
both polar bodies from in vitro fertilized oocytes were biopsied and sent to the 
diagnostic laboratory. The bioptats were analyzed for aneuploidies by aCGH 
(Bluegnome, UK). Results were reported in 24 h. The average maternal age of 
the patient cohort was 42.0 years.
Main results and the role of chance: Of 236 first and second polar bodies, 68 
(29%) were found to be euploid. We observed segregation errors of all chro-
mosomes with chromosomes 15, 16, 19, 21 and 22 showing the highest error 
frequency. Overall, a trend towards chromosomal gains could be observed. 
The frequency of errors occurring at meiosis 1 didn’t differ significantly from 
meiosis 2 errors except for chromosomes 16, 18 and 22: mainly losses of these 
chromosomes were detected in second polar bodies. Chromatid gains and losses 
in first polar bodies were corrected in second polar bodies mostly for chromo-
somes 14, 15, 16 and 21 correlating with the overall error frequency of these 
chromosomes. Complex aneuploidy patterns were observed in both polar bod-
ies with a weak correlation to maternal age.
Limitations, reason for caution: The sample size of the present study is lim-
ited and states preliminary results. The observed aneuploidy pattern in AMA-
patients does not include post-zygotic errors, which can only be tested by 
trophectoderm testing.
Wider implications of the findings: aCGH based polar body analysis identi-
fies far more aneuploidies than FISH testing. The similar incidences of meiosis 
1 and 2 errors imply that both polar bodies should be tested to accurately predict 
the chromosomal constitution of the corresponding oocyte.
Study funding/competing interest(s): Funding by commercial/corpo-
rate company(ies), Center for Human Genetics and Laboratory Diagnostics,  
Dr. Klein, Dr. Rost and Colleagues.
Trial registration number: None.

P-410 Comparative genomic hybridization selection of blastocysts for 
repeated implantation failure treatment: a pilot study

E. Greco1, S. Bono2, A. Ruberti1, A.M. Lobascio1, A. Biricik2, 
M.T. Varricchio1, L. Spizzichino2, J. Tesarik3, M.G. Minasi1, F. Fiorentino2

1European Hospital, Infertility, Rome, Italy
2GENOMA, Molecular Genetics Laboratory, Rome, Italy
3MAR&Gen Clinic, Infertility, Granada, Spain

Study question: The aim of this study was to determine if the use of preim-
plantation genetic screening (PGS) by comparative genomic hybridization array 

(aCGH) and the transfer of a single eupolid blastocyst in patients with repeated 
implantation failure (RIF) can improve clinical results.
Summary answer: It was found that embryo selection by aCGH performed 
after biopsy at the blastocyst stage, together with single euploid blastocyst 
transfer appears to be a successful strategy for patients with multiple failed 
IVF attempts.
What is known already: RIF refers to a situation when good quality embryos 
fail to implant. Such mechanism is still poorly understood, but it is clear that it 
can involve both maternal and embryonic factors. A high incidence of complex 
chromosome abnormalities has been discovered in cleaving embryos from pa-
tient with RIF.
Study design, size, duration: This observational, case control study was per-
formed between March 2012 and March 2013. A total of 121 couples were 
involved. All females patient were less than 36 years old.
Participants/materials, setting, methods: Three patient groups are compared: 
43 couples with RIF for whom embryos were selected by array-CGH (group 
A), 33 couples with the same history for whom array-CGH was not performed 
(group B), and 45 good-prognosis infertile couples with array-CGH-selected 
embryos (group C).
Main results and the role of chance: A total of 190, 171 and 257 blastocyst 
were obtained in group A, B and C, respectively. A single euploid blastocyst was 
transferred in 41 and 44 patients in groups A and C, respectively. Array-CGH 
was not performed in group B, in which 41 blastocysts were transferred in 33 
patients (25 single embryo transfer an 8 double embryo transfer). One monoem-
bryonic sac with heartbeat was found in 28 patients of group A and 31 patients 
of group C showing similar clinical pregnancy and implantation rates (68.3% 
and 70.5%, respectively). In contrast, an embryonic sac with heartbeat was only 
detected in 7 patients of group B leading to clinical pregnancy and implantation 
rates (21.2% and 22.0%, respectively) lower than groups A and C (p < 0.001).
Limitations, reason for caution: Expenses for suitable embryo culture system. 
Time-spending resources to gain laboratory knowledge and to set up genetic pro-
tocols. Risks of misdiagnosis within chromosomal mosaicism affected embryos.
Wider implications of the findings: The success rate of IVF after single 
euploid blastocyst transfer gives similar results for couples with RIF and for 
good-prognosis couples in their first attempt. This comparison demonstrates 
that embryo aneuploidies are by far the main cause of RIF as compared with 
other possible etiologies. The identification of the most viable embryos within 
a cohort is one of the main goals in IVF in order to perform a single embryo 
transfer and avoid multiple pregnancies.
Study funding/competing interest(s): Funding by hospital/clinic(s), No spe-
cific funding was obtained for this study. None of the authors have any compet-
ing interests declared.
Trial registration number: Not applicable.

P-411 The first clinical use of the next generation sequencing in 
preimplantation genetic diagnosis of Robertsonian translocation – case 
report

D. Bialobrzeska-Lukaszuk1, K.L. Lukaszuk1, S.P. Pukszta2, J.L. Liss3, 
K.O. Ochman1

1Invicta Sp. z o.o., Fertility Clinic, Gdansk, Poland
2Invicta Sp. z o.o., Laboratory of Molecular Biology, Gdansk, Poland
3Invicta Sp. z o.o., Laboratory in vitro, Gdansk, Poland

Study question: To report the normal pregnancy following preimplantation 
genetic diagnosis (PGD) with use of next-generation sequencing (NGS) as 
a screening method for 24 chromosome aneuploidy in case of Robertsonian 
translocation.
Summary answer: This NGS-based PGD provides the first successful clinical 
application allowing to improve outcome through comprehensive identification 
of euploid embryos from Robertsonian translocation carrier couple.
What is known already: The Robertsonian translocation carrier-state is con-
nected with high risk during reproduction for unbalanced conceptuses with 
complete aneuploidy. The standard multicolor FISH analysis for translocation 
chromosomes is not capable to eliminate risk connected with interchromosomal 
effect compared with new screening methods detecting all chromosomes number 
abnormalities.
Study design, size, duration: Day-3 embryos screening for chromosomal aneu-
ploidy was performed in two consecutive IVF cycles firstly with FISH and then 
with NGS-based protocol. In each IVF attempt three embryos were biopsied. 
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The short duration of procedures allowed fresh embryo transfer without need 
for vitrification.
Participants/materials, setting, methods: The PGD for rob (14;15) was per-
formed with FISH for translocation chromosomes and search for aneuploidy 
with set of probes for five chromosomes. In the next IVF and PGD trial the 
genome material from single biopsy blastomere was analysed with use of the 
Ion Torrent Personal Genome Machine (Life Tech).
Main results and the role of chance: The first IVF cycle with PGD analysis 
using FISH method finished with 8 HBD pregnancy loss of selected embryo. 
The second attempt with NGS-based aneuploidy screening helped to exclude 
one embryo with 22 monosomy and one with multiple aneuploidies: −7, −11, 
−17, +21. No allele drop out (ADO) or contamination were detected in anal-
ysed samples. The transfer of the only euploid blastocyst resulted in successful 
pregnancy outcome.
Limitations, reason for caution: Case report.
Wider implications of the findings: The application of NGS to preimplan-
tation genetic screening of embryos to predict chromosome copy number for 
diagnosis of aneuploidy gives alternative to FISH and CGH-microarray new 
approach without limitations of those methods. In case of Robertsonian translo-
cation carriers it allows to evaluate simultaneously results of abnormal segrega-
tion of translocation chromosomes both with interchromosomal effect products.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), 1. INVICTA Fertility and Reproductive Centre, Gdansk, Poland, 
2. INVICTA Fertility and Reproductive Centre, Warsaw, Poland, 3. Department 
of Gynaecology and Obstetrics, Varmia and Masuria University, Olsztyn,  
Poland, 4. Department of Nursing, Medical University, Gdansk, Poland.
Trial registration number: Not applicable.

P-412 Preovulatory aging of murine oocytes affects transcript levels and 
poly(A) tail length of maternal effect genes

H. Demond1, D. Dankert2, T. Trapphoff3, M. Heiligentag3,  
U. Eichenlaub-Ritter3, R. Grümmer2, B. Horsthemke1

1University Hospital Essen, Institute of Human Genetics, Essen, Germany
2University Hospital Essen, Institute for Anatomy, Essen, Germany
3University of Bielefeld, Department of Gene Technology and Microbiology, 
Bielefeld, Germany

Study question: Does preovulatory oocyte over ripeness influence transcript 
levels and poly(A) tail dynamics of maternal effect (ME) genes?
Summary answer: Oocyte over ripeness induced by preovulatory aging in vivo 
led to decreased transcript levels and increased poly(A) tail length of certain 
ME genes, while poly(A) tails of ME genes of in vitro matured (IVM) oocytes 
became deadenylated.
What is known already: Transcription in oocytes ceases at the onset of matu-
ration and is resumed after zygotic genome activation (ZGA). Between fertil-
ization and ZGA, embryonic development is regulated by ME gene mRNAs, 
which are stored in the oocyte. Protein synthesis during this period is regulated 
at the posttranscriptional level, for example by poly(A) tail length of mRNAs. 
We could show previously that preovulatory aging, caused by delayed ovula-
tion, is associated with developmental defects in mice.
Study design, size, duration: Oocytes were obtained after superovulation (in 
vivo maturation) or from preantral follicles isolated and grown for 12 days in 
vitro. Preovulatory in vivo aged oocytes were generated by delaying ovulation 
for 3 days using the GnRH antagonist cetrorelix. In vitro follicles were cultured 
for 14 days to induce aging.
Participants/materials, setting, methods: Transcript levels and poly(A) con-
tent of 10 ME genes in preovulatory aged oocytes were compared to controls in 
an in vivo and an in vitro mouse model. qRT-PCR was used with either random 
hexamer-primed cDNA to determine transcript levels or oligo(dT)

16
-primed 

cDNA as indicator of poly(A) tail length.
Main results and the role of chance: Random hexamer priming showed sig-
nificantly decreased transcript levels of Brg1 (Smarca4) and Tet3 for in vivo 
aged oocytes. No or only small effects were found for Trim28 (Kap1/Tif1β), 
Zfp57, Dnmt1, Nlrp2, Nlrp5 (Mater), Nlrp14, Oct4 (Pou5f1) and Zar1. Using 
oligo(dT)

16
 priming, we observed a tendency towards increased poly(A) 

mRNAs for Brg1, Tet3, Trim28, Zfp57, Dnmt1, Nlrp2 and Nlrp5. This could 
indicate continuing polyadenylation and precocious recruitment of mater-
nal mRNA during preovulatory in vivo aging, while overall transcript levels 

decline. During preovulatory aging of IVM oocytes, transcript levels did not 
change significantly, but we did observe a decrease of poly(A) content for most 
of the transcripts.
Limitations, reason for caution: Only a selection of 10 ME genes was inves-
tigated. To make a more general statements considering poly(A) tail dynamics 
during preovulatory aging, a transcriptome-wide analysis would be needed.
Wider implications of the findings: The data argue that preovulatory aging 
affects transcript levels and poly(A) tail length of selected ME genes. Also, 
IVM oocytes respond differently to preovulatory aging than in vivo matured 
oocytes. Since in vivo preovulatory aging can occur during prolonged hor-
monal treatment in the course of assisted reproduction, and cryopreserva-
tion of follicles followed by in vitro culture is handled as option for fertility 
preservation in women diagnosed with cancer, our results may be of clinical 
relevance.
Study funding/competing interest(s): Funding by national/international 
organization(s), Deutsche Forschungsgemeinschaft.
Trial registration number: Not required.

P-413 Is embryo score correlated with aneuploidy type

M. Ariza1, M.C. Nogales1, E. Martínez1, A. Liñán1, F. Bronet1

1IVI Madrid, PGD, Madrid, Spain

Study question: Is there a relationship between embryo development and the 
type of aneuploidy?
Summary answer: Embryo morphology is influenced by the chromosomal 
status.
What is known already: It is now that the morphology and the viability of the 
embryos are influenced by the chromosomal status but all the studies published 
up to now have been performed by FISH. However, it is reported that some 
aneuploidies such as trisomies reach blastocyst of very good quality that are 
able to implant and become a newborn.
Study design, size, duration: Retrospective and observational study includ-
ing 2428 embryos from our CCS program conducted from September 2012 to 
January 2014.

Embryos were grouped according to their chromosome status: euploid 342), 
aneuploid (1866). The group of aneuploid embryos was divided into 4 groups; 
trisomies (263), monosomies (346), complex (739) and chaotics (469).
Participants/materials, setting, methods: Cell number, fragmentation and 
symmetry on day 2 and 3 were evaluated in all biopsied embryos. Byopsed was 
performed on day 3 and genetic analysis was carried out by using Array-CGH. 
Embryos were cultured until day 5 when morphological status was evaluated 
again. Euploid and viable embryos were transferred.
Main results and the role of chance: We found significant differences for dif-
ferent chromosomal abnormalities in the following variables: number of cells 
on day 2 (p < 0.0419), symmetry on day 2 (p < 0.0007), number of cells on day 
3 (p < 0.001) and symmetry on day 3 (p < 0.001). On the contrary we didn’t 
find statistical difference in fragmentation both at day 2 and day 3. Also we saw 
statistically significant differences between the chromosomal status and quality 
of the blastocyst on day 5 (p < 0.001), noticing a clear relationship between the 
quality of the blastocyst and the aneuploidy.
Limitations, reason for caution: A deeper analysis taking into account the 
etiology should be done.
Wider implications of the findings: Embryo development is affected by its 
chromosomal endowment but not always is toward a poor morphology unable 
to implant therefore it is recommended to perform biopsy and Array CGH to 
analyze.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI.
Trial registration number: None.

P-414 Functional analysis of a novel preimplantation-specific gene 
Zfp371

S. Ogawa1, T. Hamatani1, H. Akutsu2, M. Yamada1, K. Sugawara1, O. Inoue1, 
T. Yamada1, S. Kamijo1, T. Takemoto1, S. Toda1, S. Wakamatu1, A. Umezawa2, 
N. Kuji1, D. Aoki1, Y. Yoshimura1

1Keio University, Ostetrics and Gynecology, Tokyo, Japan
2National Research Institute for Child Health and Development, Reproductive 
Biology, Tokyo, Japan
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Study question: We have identified a novel mouse gene ‘Zfp371’ that likely 
encodes a SCAN zinc finger domain and is expressed specifically in preimplan-
tation embryos and embryonic stem (ES) cells. The aim of this study was to 
perform a detailed analysis of its expression pattern and investigate its function 
in early development.
Summary answer: This study showed that Zfp371 is expressed exclusively 
in preimplantation embryos and ES cells. Zfp371 knockout mice and ES cells 
from Zfp371 knockout blastocysts were phenotypically normal, but demonstrat-
ed numerous random chromosomal gap. These results indicate that Zfp371 may 
play a role in genome stability.
What is known already: After fertilization, zygotic genome activation (ZGA) 
occurs leading to totipotency in preimplantation embryos. Genes such as 
Zscan4 that are specifically expressed during ZGA, are likely to have important 
roles in establishing pluripotency or in preimplantation development. In this 
study, we found that the novel mouse zinc-finger gene Zfp371 is expressed in 
preimplantation embryos and embryonic stem cells from the ZGA phase to the 
blastocyst stage.
Study design, size, duration: In silico analysis using public database and DNA 
microarray studies identified novel genes that are exclusively expressed in pre-
implantation embryos. We focused on Zfp371 and verified its specific expres-
sion pattern. Intercrosses between heterozygote transgenic mice harboring a 
loss-of-function allele of Zfp371 generated viable homozygotes.
Participants/materials, setting, methods: RT-PCR analysis of adult mouse 
and preimplantation embryo cDNAs was used to confirm the exclusive 
 zygotic expression of Zfp371. Immunocytochemical staining using a poly-
clonal  antibody to ZFP371 was also employed. Transgenic Zfp371 knockout 
mice and ES cell lines with a targeted disruption of the Zfp371 gene were 
also generated.
Main results and the role of chance: Zfp371 expression in ES cells and in 
2-cell to blastocyst stage embryos was detected by RT-PCR. Immunostaining 
showed nuclear localization of the ZFP371 protein at the 8-cell stage. Almost 
all Oct4-positive undifferentiated ES cells also expressed Zfp371. To inves-
tigate the in vivo functions of Zfp371, we generated Zfp371 knockout mice. 
Viable homozygous (Zfp371i−/−) offspring were generated from intercrosses 
between heterozygous (Zfp371+/−) mice, implying that Zfp371 is not essential 
for  embryonic development. Second-generation homozygotes were also viable, 
indicating that Zfp371 is not essential for fertility. Furthermore, homozygote 
litter sizes were not significantly lower than those of wild-type (Zfp371+/+) 
mice. However, analysis of mouse karyotypes revealed high rates of random 
chromosome gap in Zfp371i−/− mice and Zfp371i−/− ES cells.
Limitations, reason for caution: We have not yet elucidated a molecular 
mechanism which would explain the role of Zfp371 in the generation of ran-
dom chromosome gap in both Zfp371i−/− ES cells and somatic cells from 
Zfp371i−/− mice.
Wider implications of the findings: It is possible that UV or ionizing radiation 
might enhance the phenotype of Zfp371i−/− mice or Zfp371i−/− ES cells and 
this will be investigated in our next study. Our current results suggest that it may 
be worthwhile investigating the potential role of the human ortholog of mouse 
ZFP371 in the generation of embryonic chromosomal aberrations.
Study funding/competing interest(s): Funding by University(ies), Keio  
University.
Trial registration number: None.

P-415 The clinical value for re-biopsy, frozen and thaw of test-failure 
blastocysts in preimplantation genetic diagnosis cycle

S. Zhang1, F. Gong1, C. Lu1, Y. Gu1, K. Luo1, K. Tan1, Y. Tan2, G. Lu2, G. Lin2

1Reproductive & Genetics Hospital CITIC-XIANGYA, Reproductive Center, 
Changsha Hunan, China
2Central South University, Institute of Reproductive & Stem cell Engineering, 
Changsha Hunan, China

Study question: Is there a clinical value to do the second round of biopsy, 
vitrification and thawing for test-failure blastocyst from first biopsy in preim-
plantation genetic diagnosis/screening (PGD/PGS) cycle? Does the extra ma-
nipulation have detrimental effect on the implantation potential of blastocysts?
Summary answer: Test-failure blastocysts have high survival ability and im-
plantation potential after second round of biopsy, vitrification and thawing. This 
provide more chance for pregnancy in PGD/PGS practice.
What is known already: Blastocyst biopsy combined with frozen embryo trans-
fer is more adopted in PGD/PGS program, and about 2 ∼ 7% of the biopsied 

blastocysts were reported to be test failure due to various reason and were ex-
cluded for transfer. Previously, there was only case report of successful preg-
nancy after re-biopsy of blastocysts following allele dropout after day 3 biopsy, 
but there is no clinical data for the value of blastocyst re-biopsy up to date.
Study design, size, duration: This was a retrospective study of the clinical 
outcomes of 77 re-biopsy cycles for 106 blastocysts from October 2011 to  
September 2013.
Participants/materials, setting, methods: From 77 re-biopsy cycles, 106 blas-
tocysts were thawed and those survived blastocysts underwent re-biopsy. The 
blastocysts were then vitrified again and stored. The blastocysts diagnosed to be 
normal by SNP array were thawed and only re-expanded blastocysts were trans-
ferred either alone or with other non-re-biopsied blastocysts in natural cycle.
Main results and the role of chance: In total of 1855 blastocysts from 403 
PGD/PGS cycles, 106 blastocysts (5.7%) failed in genetic test due to various 
reasons. After thawing, 73 blastocysts survived and underwent successful re-
biopsy. Three re-biopsied samples had unsuccessful amplification. In the other 
70 samples, 31 were diagnosed to be chromosomal normal (44.3%) and 39 were 
abnormal. The 31 normal blastocysts came from 29 cycles, among which 18 
frozen embryo transfers were carried out. 19 re-biopsied blastocysts had been 
warmed and 18 survived (surviving rate 94.7%). Ten cycles has single blasto-
cyst transfer and resulted in 50% implantation rate, and no early miscarriages 
were observed to date.
Limitations, reason for caution: The long-term effects of second round 
 biopsy, vitrification and thawing on late pregnancy and the health of offspring 
need to be further monitored to evaluate the safety of this manipulation.
Wider implications of the findings: For test-failure blastocysts, it could be 
a routine practice to do the biopsy again to increase the chance for a normal 
blastocyst for transfer.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by the Major State Basic Research 
Development Program of China (No. 2012CB944901) and National Science 
foundation of China 81222007.
Trial registration number: None.

P-416 Rapid sequential aneuploidy screening in oocytes with  
digital PCR

A. Daser1, D. Seifert1, B.A. Konfortov1, P.H. Dear2, T. Hahn1, M. Schorsch1

1SH-Gen Forschungsgesellschaft, SH-Gen, Wiesbaden, Germany
2Laboratory of Molecular Biology, Pnac, Cambridge, United Kingdom

Study question: Identification of euploid oocytes should allow to transfer good 
embryos and improve pregnancy and take home baby rates.
Summary answer: This strategy is fast and reduces costs to the minimum 
necessary to identify euploid oocytes and exclude aneuploid oocytes. A small 
preclinical trial will test the usefulness of this approach.
What is known already: Oocyte testing requires analysis of two single cells 
per oocyte – polar body (PB) I and II, which is time consuming and expensive 
with established methods. Moreover resolution at the chromatid level is difficult 
and not always possible with microarray formats. We have established a simple 
PCR method to count chromatids directly with DNA in limiting dilution and 
digital readout.
Study design, size, duration: After limiting dilution of polar body DNA into 
8 PCR reaction wells (i.e. 0.25 and 0.125 genomes per aliquot in PB1 and PB2 
respectively) 16 markers per chromosome for all chromosomes are amplified 
in a large PCR multiplex. Single marker analysis is then performed in the high 
throughput format 96.96. Array from Fluidigm, which allows to run 96 markers 
with 96 DNAs. Marker layout is such that the first round 96 markers are cover-
ing around 6 regions (2 markers per region) in the 8 most frequently aneuploid 
chromosomes 13, 15, 17, 18, 19, 21 22, X. A significant number of oocytes can 
be diagnosed as aneuploid at that stage and are excluded from further analy-
sis. All oocytes, euploid for these 8 chromosomes, undergo a second round of 
single marker PCR to analyse the 8 next most aneuploid chromosomes. The 
few remaining oocytes are analysed with the remaining 7 chromosomes and 
chromosome Y as a control.
Participants/materials, setting, methods: retrospective analysis of polar bod-
ies with single cell molecular copy number counting (scMCC).
Main results and the role of chance: A small preclinical trial will test the 
usefulness of this approach.
Limitations, reason for caution: pregnancy outcome and take home baby rate 
will test the usefulness of aneuploidy screening.
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Wider implications of the findings: method can be used for analysis of so-
matic single cells.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by commercial/corporate company(ies), Fertility Center Wiesbaden, Germany, 
GFI grant for fertility innovation – Merck Serono method can be used for  
somatic single cells.
Trial registration number: None.

P-417 Detection of Y-chromosome in human embryonal culture medium 
before embryo transfer: a non-invasive method to predict gender, the 
prerequisit of further investigating gender-specific abnormalities

O. Rideg1, C. Fekete2, G.L. Kovács1, J. Bódis3

1University of Pécs, Department of Laboratory Medicine, Pécs, Hungary
2University of Pécs, Department of General and Environmental Microbiology, 
Pécs, Hungary
3University of Pécs, Department of Obstetrics and Gynaecology, Pécs,  
Hungary

Study question: If the amount and quality of fragmented cell-free DNA, re-
leased by male human embryos into day 3 and day 5 embryonal culture medium 
permit the detection of the presence of the Y-chromosome?
Summary answer: Y-chromosome-specific DYS14 gene could be detected in 
the medium of the male embryos, both at days 3 and 5 of culturing.
What is known already: Fragmentation is a common feature of human em-
bryos during culture, which processes may also imply the release of genomic 
DNA (gDNA) into culture medium. However, the DNA content of the culture 
medium has not been used before for the purpose of non-invasive prenatal  
diagnostics.
Study design, size, duration: Human fertilized oocytes were individually cul-
tured from days 1 to 5. After embryo transfer, spent mediums were stored at 
−70°C. A total of 25 samples (16 male: 11 at day 3, 5 at day 5 and 9 female: 5 
at day 3, 4 at day 5) were enrolled in our retrospective study.
Participants/materials, setting, methods: Total gDNA was purified from 25 
embryo culture medium. The male-specific Y-chromosomal DYS14 gene and 
the gender-independent control gene beta globin were detected by sequence-
specific RT PCR TaqMan assay. Results were compared according to the gender 
of the newborns.
Main results and the role of chance: Beta globin and DYS14 gene-specific 
RT PCR TaqMan assay confirmed the presence of cell free DNA in day 3, as 
well in day 5 spent mediums. Beta globin as control gene was detected in all 
cases. Out of the 16 male samples, 11 (6 from day 3 and 5 from day 5) gave 
positive DYS14 gene result. It is possible that in case of the 5 false negative 
male mediums, DNA quality and quantity did not allow the detection of DYS14 
gene. In case of female spent mediums (5 at day 3 and 4 at day 5) DYS14 gene 
false-positivity did not occur.
Limitations, reason for caution: Sample size need to be increase in order to 
establish the results of the current study whether spent medium’s DNA content 
based method could be applied to predict male specific mutations.
Wider implications of the findings: The results of the current study may pro-
vide a novel, non-invasive tool to predict gender specific chromosomal abnor-
malities before embryo transfer; in order to select viable embryo in cases where 
sex chromosome abnormalities occur in the family history.
Study funding/competing interest(s): Funding by national/international 
organization(s), SROP-4.2.2.A-11/1/KONV-2012-0053 Investigation of bio-
markers in culture medium for the success rate of in vitro fertilization and 
Hungarian Academy of Sciences-University of Pécs Human Reproduction 
Section – 14013.
Trial registration number: The study was approved by the Medical Research 
Council – Human Reproduction Committee, approval number: 5273-2/2012/EHK.

P-418 Preimplantation genetic diagnosis of single-gene disorders: 
experience for 74 different monogenic conditions

N. Gulum1, H.A. Tac1, C. Beyazyurek1, H. Yelke2, Y.K. Colakoglu2, 
C.G. Ekmekci1, S. Kahraman2

1Istanbul Memorial Hospital, Reproductive Genetics Centre, Istanbul, Turkey
2Istanbul Memorial Hospital, ART and Reproductive Genetics Centre,  
Istanbul, Turkey

Study question: What are the clinical outcomes of cycles performed for pre-
implatation genetic diagnosis (PGD) for single-gene disorders (SGD) by one of 
the largest single in vitro fertilization (IVF) and Reproductive Genetics Center 
and has the technique been successful in terms of both diagnostic efficiency 
and clinical safety?
Summary answer: In this study we present 11 years of experience on clinical 
and technical aspects of PGD for 74 different monogenetic disorders, showing 
that this technique is successful and effective tool of disease prevention for 
couples at risk of transmitting genetic disorders.
What is known already: PGD aims to detect any previously known SGD 
and avoid passing those genetic diseases onto next generation for couples at 
risk. Therefore, this effective method with high accuracy is being used more 
commonly for prevention of genetic disorders before establishing pregnancy. 
Since its first application in 1990, PGD has been performed for more than 
300 different monogenetic diseases resulting in births of thousands of healthy 
children.
Study design, size, duration: This study consists of retrospective analy-
sis of PGD cycles performed for monogenic disorders between years 
2003–2013. Until 2011 pre-clinical work-up studies were performed with 
collaborator centers and after were in house performed; where all proce-
dures related with genetic testing and analysis of PGD results have been 
performed since 2003.
Participants/materials, setting, methods: In total, 287 PGD cycles were 
performed for 208 couples carrying monogenetic disorders. PGD set up 
procedure was performed initially on the parents’ peripheral blood DNA 
samples using 10–12 polymorphic STR markers. PGD was performed on 
cleavage stage. Biopsied samples were analyzed with single-cell multiplex 
PCR techniques.
Main results and the role of chance: The mean patient age was 32.7. In 
those 287 PGD cycles, 4036 oocytes were retrieved (mean 14.1), 3081 mature 
 oocytes were injected (mean 10.7) and 2645 oocytes were fertilized (mean 9.2). 
1827 embryos were diagnosed (85%) out of 2150 biopsied embryos (mean 7.5). 
Embryo transfer was performed in 264 cycles (92%) with a clinical pregnancy 
rate (CPR) of 46.6% and implantation rate of 32%. 114 babies were born and 
13 more ongoing pregnancies have not yet reached to term during preparation 
of this report.
Limitations, reason for caution: The high rate (25%) of consanguineous mar-
riages in Turkey creates technical limitations in set-up studies by decreasing the 
number of informative STRs. Diagnosis of de novo mutations is challenging 
due to unavailable inherited linkage information. Allele drop-out (ADO) and 
recombination are the main factors influencing the accuracy of the test.
Wider implications of the findings: A prominent feature of our patient group 
was the high diversity of genetic conditions which could be attributable to the 
presence of consanguineous marriages in the Anatolian region. In the Medi-
terranean region, especially heterozygosity for beta-thalassemia may reach to 
14%. Although the clinical outcomes are affected by limitations such as ma-
ternal age, the results showed that PGD for single-gene disorders is an effec-
tive reproductive strategy with high diagnostic efficiency and successful clinic 
outcomes.
Study funding/competing interest(s): Funding by hospital/clinic(s), Istanbul 
Memorial Hospital.
Trial registration number: None.

P-419 Children born after biopsy of morula-stage embryos

E. Zakharova1, V. Zaletova2

1Center for reproductive medicine MAMA, Embryology, Moscow, Russia C.I.S.
2Center for reproductive medicine MAMA, Medical department, Moscow, 
Russia C.I.S.

Study question: Does biopsy of human morula-stage embryos for preimplanta-
tion genetic diagnosis (PGD) affect the health of newborns?
Summary answer: Biopsy of morula-stage embryos poses no risk to the health 
of newborns.
What is known already: PGD and preimplantation genetic screening (PGS) 
are commonly performed on biopsies from cleavage-stage embryos or blas-
tocyst trophectoderm obtained on day 3 or 5, respectively. We have reported 
that biopsies can be performed on day 4. This finding was first presented at the 
28th Annual Meeting of ESHRE, 2012 (P-480). There is no published data on 
children born after embryo biopsy on day 4.
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Study design, size, duration: To evaluate the safety of PGS with morula-stage 
embryos (day-4), this study compared children who were conceived via intra-
cytoplasmic sperm injection (ICSI) with PGD/PGS and children who were 
conceived via standard ICSI treatment. Patients who underwent IVF treatment 
between September 2011 and December 2012 were included.
Participants/materials, setting, methods: A prospective cohort study was un-
dertaken using the approach employed to follow-up IVF and ICSI children con-
ceived in the same centre. Questionnaires were sent to physicians and parents at 
conception and at delivery. Groups were compared by examining the delivery 
date, birth height, birth weight, and rates of major malformations.
Main results and the role of chance: Data collected on 54 children born fol-
lowing PGD/PGS (36 singletons, 18 twins) showed that the delivery date, birth 
height, birth weight, and rates of major malformations were not statistically 
different from those of 54 children conceived via standard ICSI (38 singletons, 
16 twins).
Limitations, reason for caution: None.
Wider implications of the findings: Embryo biopsy on day 4 poses no health 
risk to singleton or twin children born after PGD/PGS. Biopsy of morulae does 
not adversely affect embryo development in vitro; rather, it has advantages. 
First, the increased number of cells in such biopsies might facilitate diagnostic 
screening. Second, the PGD results can be obtained prior to embryo transfer on 
day 5–6 in the current IVF cycle. Thus, biopsy of morula-stage embryos is safe 
and clinically useful.
Study funding/competing interest(s): Funding by hospital/clinic(s), Center 
for reproductive medicine MAMA.
Trial registration number: None.

P-420 Chromosome segregation analysis of day-3 embryos from  
carriers of structural chromosome abnormalities in PGD cycles using 
arrayCGH

D. Christopikou1, E. Tsorva1, K. Economou1, T. Karagianni1, S. Davies1, 
M. Mastrominas1,2, A.H. Handyside1

1c/o Embryogenesis, Genetics, Maroussi Athens, Greece
2Institute of Integrative and Comparative Biology, Faculty of Biological  
Sciences, University of Leeds, Leeds, UK

Study question: Whether some characteristics of chromosome translocation 
and inversion carriers, including terminal breakpoints, acrocentric chromosome 
or carrier gender, are related to meiotic segregation patterns indicating success 
in an Artificial Reproductive Technology (ART) cycle.
Summary answer: This study suggested that reciprocal translocation involving 
acrocentric chromosomes resulted in a lower rate of normal/balanced karyotype 
in preimplantation embryos. Some characteristics of reciprocal translocations, 
such as terminal breakpoints, acrocentric chromosome and carrier gender, are 
related to the segregation patterns. The percentage of embryos consisted with 
normal/balanced segregation prevailed in carriers with pericentric inversion 
and Robertsonian rather than reciprocal translocations.
What is known already: Most translocation/inversion carriers are pheno-
typically normal because there is no net loss or gain of genetic information. 
However, chromosome segregation during gametogenesis in these individuals 
may lead to production of gametes/embryos with lack or excess of genetic 
material resulting in infertility, first trimester miscarriage and/or pregnancy or 
birth of an affected child. Preimplantation Genetic Diagnosis (PGD) provides 
benefit for these couples by avoiding the transfer of the unbalanced forms 
before implantation.
Study design, size, duration: Cleavage stage biopsy and arrayCGH analysis of 
a hundred and twenty-one embryos from carriers with structural chromosome 
abnormalities undergoing preimplantation genetic diagnosis (PGD) to identify 
different types of chromosome segregation patterns. The study was conducted 
for 2 years (2011 to 2013). All couples signed consent forms for participating 
in the study at ‘Embryogenesis’.
Participants/materials, setting, methods: Seventeen couples underwent twen-
ty-one IVF cycles with PGD (n = 2 for pericentric inversion, n = 15 for recipro-
cal and n = 4 for Robertsonian translocation chromosome imbalance). Array 
CGH was used to detect chromosome copy number and segmental changes in 
blastomeres and to predict aneuploidy and modes of segregation in the cor-
responding embryos.
Main results and the role of chance: The overall incidence of 2:2 alternate 
segregation was 54.5% (66/121); 2:2 alternate segregation (14/21 = 66%) was 

the most frequent type in case of Robertsonian translocation carriers. 90% 
(17/19) of embryos were normal/ balanced in inversion carriers. In both male 
and female heterozygotes with reciprocal translocation 2:2 alternate was more 
frequent (35/81 = 43%) versus 2:2 adjacent-1 (28/21 = 34.6%) segregation. 
2:2 adjacent-2 (7/81 = 8.6%) and 3:1 disjunction (2/81 = 2.4%) with uneven 
number of crossovers were less frequent. Adjacent-1 (19% versus 28%), adja-
cent-2 (15.1% versus 12%) and 3:1 (39.8% versus 30.5%) segregation were not 
significantly different in translocations with terminal breakpoints versus those 
without. Translocation with acrocentric chromosomes showed significantly 
lower rate of 2:2 segregation (38% versus 59.1%,p = 0.001) and a higher rate of 
3:1 segregation (42.7% versus 26.3%,p = 0.005) than those without acrocentric 
chromosomes.
Limitations, reason for caution: Single cell chromosome analysis might 
not be indicative of the chromosome complement for the corresponding 
embryo due to high rate of mosaicism at cleavage stage. Ideally, higher 
 accuracy in estimating the segregation patterns in translocation carriers will 
require the follow-up of whole euploid and aneuploid surplus embryos at 
cleavage.
Wider implications of the findings: In this study we conclude that chromo-
some segregation patterns in embryos obtained from translocation reciprocal 
and Robertsonian carriers depend on the type of translocation and the involve-
ment of acrocentric chromosome(s) but not the carrier gender and the terminal 
breakpoint(s). These results should be helpful in counseling the carriers with 
structural chromosome abnormalities by estimating their reproductive success 
undergoing PGD.
Study funding/competing interest(s): Funding by hospital/clinic(s), Private 
self-funding/no competing interests.
Trial registration number: This is not a clinical trial.

P-421 DNA copy number variations in women with premature ovarian 
insufficiency

A. Salumets1, O. Tuiko2, O. Ilina2, M. Nõukas2, K. Haller-Kikkatalo3, A. Kurg2

1University of Tartu, Department of Biomedicine, Tartu, Estonia
2University of Tartu, Department of Biotechnology, Tartu, Estonia
3University of Tartu, Department of Obstetrics and Gynecology, Tartu, Estonia

Study question: Whether screening of premature ovarian insufficiency (POI) 
patients for genome-wide copy number variations (CNV) and runs of heterozy-
gosity (ROH) with high-resolution DNA microarrays will help to identify novel 
regions and candidate genes related to POI?
Summary answer: Single-nucleotide polymorphism (SNP) arrays are   
useful in identifying single genes and genome regions responsible for the 
onset of POI.
What is known already: The cause of POI remains unknown in many cases. 
In recent years studies have highlighted novel genetic changes responsible for 
POI. Conventional karyotyping has identified several X-chromosome regions 
that harbour genes critically required for normal functioning of the ovaries. 
High-resolution DNA microarray techniques even further improved our knowl-
edge about the genetic causes of POI. Indeed, those techniques have revealed 
that in addition to X-chromosome rearrangements, POI is associated with aber-
rations in autosomal chromosomes.
Study design, size, duration: Case-control genetic association study of 709 
POI cases, using the Database of Genomic Variants as control population.
Participants/materials, setting, methods: The study included women with 
idiopathic POI with the cessation of ovarian function before 40 years of age. 
Women with history of gynaecological surgery, cancer treatment and genetic 
syndromes were excluded. Genomic DNA samples were obtained from Tartu 
University Hospital and Estonian Genome Center and analysed using high-
resolution SNP-arrays.
Main results and the role of chance: A number of CNVs were detected on 
both X-chromosomes and on autosomes. The majority of CNVs fall within the 
common polymorphic regions, while the others have the clinical significance 
and harbour previously reported and novel POI candidate regions and genes. 
For example, identified aberrations include a 24Mb Xp22.33-p21.3 hemizygous 
deletion and a novel microdeletion in 15q21.3 region very close to aromatase 
gene (CYP19A1). In addition to CNVs, numerous ROH regions were detected, 
which may possibly contain homozygous mutations in POI-associated genes. 
Most of the ROH regions were found on X-chromosomes and contained known 
POI genes.
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Limitations, reason for caution: Although SNP-arrays provide higher resolu-
tion in genomic studies, some CNVs may still remain undetected. Furthermore, 
in order to understand the role of genes located in the ROH regions, it is neces-
sary to perform mutational analysis by sequencing the candidate genes.
Wider implications of the findings: DNA microarrays are a suitable tool for 
evaluating genomic imbalances in POI patients when compared to the conven-
tional cytogenetic methods. The present study, with high number of POI cases, 
provides novel data on associations between the genomic variants and aberra-
tions and POI phenotype.
Study funding/competing interest(s): Funding by national/international 
organization(s), Estonian Research Council, European Community 7th FP.
Trial registration number: Not required.

P-422 Identification of non-parthenogenetic and euploid blastocysts 
from one pronuclear oocyte for embryo transfer by single nucleotide 
polymorphism (SNP) array

K. Tan1, S.P. Zhang2, F. Gong3, B. Xiong1, C.F. Lu3, G.X. Lu3, G. Lin3

1Reproductive and Genetic Hospital of Citic-Xiangya, Genetic center,  
Changsha, China
2Reproductive and Genetic Hospital of Citic-Xiangya, Reproductive center, 
Changsha, China
3Institute of Reproduction and Stem Cell Engineering, Central South  
University, Changsha, China

Study question: One pronuclear (1PN) oocyte has high developmental poten-
tial but is routinely excluded for embryo transfer due to its possible partheno-
genetic origin and increased risk for aneuploidy. SNP array is now widely used 
for aneuploidy screening. Could SNP array also help to distinguish parthenoge-
netic origin of 1PN oocyte?
Summary answer: The blastocysts from parthenogenesis (either with or 
without extrusion of second polar body) exhibit low degree of heterozygos-
ity (below 2%) when compared to blastocysts from normal fertilized oocyte 
(range from 3.0%–9.3%) after SNP analysis. This characteristic is efficient 
to select non-parthenogentic embryo for transfer and resulted in normal live 
birth.
What is known already: Parthenogenetic stem cell (pSC) lines have unique 
SNP signature (highly homozygous or peri-centromeric homozygous) when 
compared to stem cell lines derived from normal fertilized zygote (highly 
heterozygous). But currently no data indicate whether this signature could be 
translate into preimplantation genetic screen to distinguish parthenogenetic ori-
gin for 1PN embryos.
Study design, size, duration: This was an experimental study to compare the 
SNP signature and the degree of heterozygosity of 4 pSC lines and 5 blastocysts 
from parthenogenesis with 200 normal fertilized embryos, followed by cases 
report.
Participants/materials, setting, methods: Small cell samples from 4 pSC 
lines and 5 parthenogenetic blastocysts were processed for whole genome am-
plification (WGA) and SNP array analysis. The SNP signature and heterozy-
gosity were analyzed by software (Affymetrix CNAT4.0 edition) and compared 
to previously generated SNP data of 200 blastocysts. The established criteria 
were utilized for 8 1PN blastocysts for selection.
Main results and the role of chance: The typical homozygous distribution 
patterns were not observed in pSC lines and parthenogenetic blastocysts under 
the detection of low density SNP array after WGA, but the samples from 
parthenogenesis have reduced rate of heterozygosity, range from 0.5 ∼ 1.5%, 
when compared to 3.3 ∼ 9.3% of 200 normal fertilized blastocysts. Thereafter, 
8 1PN-derived blastocysts were analyzed by SNP array to determine the chro-
mosomal constitution and the rate of heterozygosity for transfer. Two highly 
homozygous and diploid blastocysts were identified and further validated by 
imprinted gene expression to be parthenogenesis, which indicates that 1PN 
oocytes may originated from parthenogenetic activation with the extrusion 
of second polar body and undergo diploidization in subsequent cleavages. To 
date, one blastocyst confirmed to be normal were transferred and resulted in 
a healthy birth.
Limitations, reason for caution: The clinical value for identification of 1PN-
derived embryos resulted from parthenogenesis by SNP array needs to be fur-
ther validated by larger sample size.
Wider implications of the findings: Our result suggested a new application of 
SNP array for preimplantation genetic screen.

Study funding/competing interest(s): Funding by national/international 
organization(s), The national Science foundation of China: 81222007.
Trial registration number: Not applicable.

P-423 The segregation pattern study of heterologous Robertsonian 
translocations

D. Yi1, F. Xu1, D.H. Cheng1, G. Lin2, G.X. Lu2, Y.Q. Tan2

1Reproductive & Genetic Hospital CITIC-Xiangya, Genetic center, Changsha 
Hunan, China
2Institute of Reproduction and Stem Cell Engineering, Central South  
University, Changsha Hunan, China

Study question: Do the different heterologous Robertsonian translocations 
have the similar segregation patterns?
Summary answer: The different heterologous Robertsonian translocations 
have the similar frequency of unbalanced sperms.
What is known already: Robertsonian translocations are among the most chro-
mosome structural rearrangements, including 5 types of homologous and 10 
types of heterologous Robertsonian translocation. Heterologous Robertsonian 
translocations are more common and could be benefit from preimplantation 
genetic diagnosis (PGD). However, whether the different heterologous Rob-
ertsonian translocations have the same reproductive risk is unknown. Sperm 
fluorescence in situ hybridization (FISH) could be used to study the meiosis 
patterns and further evaluate the reproductive risk.
Study design, size, duration: Totally 46 male patients with Robertsonian  
translocation were performed sperm FISH analysis from September 2010 to  
December 2013, including 35 patients with rob(13;14), 4 rob(14;21), 2 
rob(13;15), 2 rob(13;22), 2 rob(13;21), 1 rob(15;21).
Participants/materials, setting, methods: The study was set at the Reproduc-
tive and Genetic Hospital of CITIC-Xiangya, China. The frequency of normal/
balanced sperm was analyzed by FISH.
Main results and the role of chance: At least 2000 sperm nuclei from each 
Robertsonian translocation carrier were analyzed by FISH. The normal/ 
balanced sperms resulting from alternate segregation varied from 58.34% to 
89.92%. The frequency of disomic and nullisomic sperms due to adjacent seg-
regation varied from 41.66% to 10.08%. No 3:0 segregation pattern was tested. 
Our results showed the rare Robertsonian translocation such as rob (15q21q) 
had the similar reproductive risk as the common Robertsonian translocations 
such as Rob (13q14q) and Rob(14q21q).
Limitations, reason for caution: Only 9 rare Robertsonian translocations 
were included in the study. Only two related subtelomeric probes involved in 
the translocations were used, and interchromosomal effect (ICE) could not be  
excluded.
Wider implications of the findings: Our study may help to improve the ge-
netic counseling for Robertsonian translocations carriers, especially for those 
rare types of Robertsonian translocations.
Study funding/competing interest(s): Funding by national/international 
organization(s), the Major State Basic Research Development Program of 
China (No.2012CB944901).
Trial registration number: Not applicable.

P-424 Predictive value of sperm FISH analysis on the outcome of 
preimplantation genetic diagnosis for pericentric inversion carriers

F. Xu1, D. Cheng1, D. Yi1, G. Lin2, G. Lu2, Y. Tan2

1Reproductive and Genetic Hospital of Citic-Xiangya Changsha Hunan P.R. 
China, Genetic Center, Changsha, China
2Institute of Reproduction and Stem Cell Engineering, Central South  
University, Changsha, China

Study question: Does sperm fluorescence in situ hybridization (FISH) analysis 
for pericentric inversions(PIs) have any predictive value of on the outcome of 
preimplantation genetic diagnosis (PGD)?
Summary answer: Sperm FISH analysis could predict the risk of unbalanced 
progeny for PI carriers. It is a better choice to perform PGD for high-risk car-
riers. For those low-risk carriers, natural pregnancy or ordinary assisted repro-
ductive technology should be recommended.
What is known already: Each individual inversion carries has its own individ-
ual risk. Many PIs may produce chromosomally unbalanced gametes and thus 
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be associated with reproductive problem, and many other PIs are frequently 
innocuous or only associated with low risk. FISH has been used to study sperm 
chromosomal abnormalities for decades. However, a systematic evaluation of 
the relationship between the risk of PIs by FISH testing and the outcome of 
PGD has not been reported.
Study design, size, duration: Totally 24 male patients with autosomal PIs were 
performed dual-color sperm FISH analysis for risk evaluation. Among them, 10 
couples with a risk greater than 10% were accepted PGD, and 8 low risk couples 
with a recombinant rate close to zero were recommended to routine assisted 
reproductive technology (ART) treatment.
Participants/materials, setting, methods: The study was set at the Reproduc-
tive and Genetic Hospital of CITIC-Xiangya, China. All the couples were infer-
tile and seek for ART treatment. The frequency of recombinant sperm (dup(p)/
del(q) and dup(q)/del(p)) was analyzed by FISH. PGD was carried out by D3 
FISH or D5 SNP array.
Main results and the role of chance: A total of 934 and 1894 sperms from 24 
PIs were analyzed by FISH, with a recombinant varied from 0 to 31.75%. Based 
on the sperm FISH results, we classify the genetic risk as three types: high risk 
with a recombinant sperm rate >5%; medium risk with a recombinant rate be-
tween 1 ∼ 5%, and low risk with a recombinant rate close to zero. The risk was 
related to the size and ratio of the inverted segment of the chromosome. A total 
of 47 embryos were tested by PGD. Among them 30 were normal/balanced, 10 
were recombinant and 7 carried other chromosomal abnormality. The 8 low 
risk couples accepting routine ART treatment resulted in the similar clinical 
pregnancies and no recombinant child was delivered.
Limitations, reason for caution: Due to the small number of inversion hetero-
zygotes and the nature of specimens varies widely and might have an impact, 
there may exist a bias between the predictive value and actual reproductive risk.
Wider implications of the findings: Individual risk evaluation is important for 
the PI carriers. For those patients with high risk, PGD is a better choice; and 
for those low risk carriers, natural pregnancy or ordinary assisted reproductive 
technology might be acceptable.
Study funding/competing interest(s): Funding by national/international 
organization(s), the Major State Basic Research Development Program of 
China (No.2012CB944901).
Trial registration number: Not applicable.

P-425 FISH is equivalent to SNP array for preimplantation genetic 
diagnosis on young translocation carriers undergoing day 5 biopsy

Y. Tan1, F. Gong2, D. Cheng3, C. Lu2, S. Zhang1, Y. Gu1, G. Lu1, G. Lin1

1Institute of Reproductive & Stem Cell Engineering, Central South University, 
Changsha Hunan, China
2Reproductive & Genetic Hospital of CITIC-Xiangya, Reproductive Center, 
Changsha Hunan, China
3Reproductive & Genetic Hospital of CITIC-Xiangya, Genetic Center,  
Changsha Hunan, China

Study question: Is fluorescence in situ hybridization based preimplantation 
genetic diagnosis (FISH-PGD) more cost-effective than single nucleotide poly-
morphism (SNP) array based strategy for young translocation carriers undergo-
ing day 5 biopsy?
Summary answer: For young translocation carriers (age ≤ 37), D5 FISH-PGD 
generated higher clinical pregnancy and lower spontaneous miscarriage rate 
than D3 FISH-PGD, and is equivalent to D5 SNP-PGD.
What is known already: D3 FISH-PGD is gradually replaced by comprehen-
sive chromosome screening (CCS) for translocation carriers. But CCS tech-
nique also has some disadvantages, such as more expensive and uncertainty of 
the minute chromosome segment abnormality, especially the segment abnor-
mality is de novo. The incidence of aneuploidy in embryo is increased with the 
advanced maternal age. Trophectoderm biopsy on D5 decreases risk of embryo 
damage compared with D3 biopsy.
Study design, size, duration: This was a retrospective study for 634 chromo-
some translocation carriers with the female age under 37 years old, who were 
treated by D5 FISH-PGD between November 2012 and August 2013, D3 FISH-
PGD between January 2005 and October 2011, and D5 SNP array-PGD be-
tween November 2011 and May 2013.
Participants/materials, setting, methods: The study was set at the Reproduc-
tive and Genetic Hospital of CITIC-Xiangya, China. Totally 634 couples were 
recruited, including 113 couples treated by D5 FISH-PGD, 406 by D3 FISH-
PGD and 115 by D5 SNP array-PGD. 3968 8-cell embryos and 1160 blastocysts 
were biopsied with balanced embryos being transferred.

Main results and the role of chance: Reliable results obtained in D5 FISH-PGD, 
D3 FISH-PGD, and D5 SNP-PGD were 97.5% (593/608), 87.0%(3452/3968) 
and 93.8%(1088/1160), respectively. In D5 FISH-PGD group, the proportions 
of normal/balanced embryos, clinical pregnancy rate and early miscarriage rate 
were 64%, 84% and 7.4% respectively for Robertsonian translocation carriers 
(ROBs), and 42%, 65% and 9.2% respectively for reciprocal translocation carri-
ers (RECs). In D3 FISH-PGD group, 36%, 38% and 17% respectively were for 
ROBs, and 20%, 39% and 16% respectively were for RECs. In D5 SNP-PGD 
group, were 58%, 63% and 15% respectively were for ROBs, and 36%, 63% 
and 8% respectively were for RECs. D5 FISH-PGD was significantly better 
than D3 FISH-PGD in clinical pregnancy rate and spontaneous miscarriage; 
and no significant difference exists compared with D5 SNP-PGD.
Limitations, reason for caution: There is a chance of sample bias due to not 
a RCT analysis. The final outcomes of D5 FISH-PGD and D5 SNP-PGD have 
not been obtained as the late pregnancy loss may occur. We cannot exclude dif-
ferences between the final data and the data in the present submitted abstract.
Wider implications of the findings: The adoption of FISH-PGD combined 
with D5 trophectoderm biopsy and FET is an alternative approach for young 
translocation carriers. Due to the high cost for SNP-PGD, the couples with rela-
tive poor economic conditions may benefit from this strategy.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by a grant from the Major State Basic 
Research Development Program of China (No. 2012CB944901). The authors 
have no competing interests to declare.
Trial registration number: Not applicable.

P-426 Pregnancy rates after preimplantation genetic diagnoses on polar 
bodies using CGH

M. Feichtinger1, T. Stopp1, C. Göbl2, E. Feichtinger1, E. Vaccari1, 
U. Mädl1, F. Laccone3, J. Neesen3, M. Stroh-Weigert1, M. Hengstschläger3, 
W. Feichtinger1

1Wunschbaby Institut Feichtinger, Wunschbaby Institut Feichtinger, Vienna, 
Austria
2Medical University Vienna, Department of Obstetrics and Gynecology, 
Vienna, Austria
3Medical University Vienna, Institute of Medical Genetics, Vienna, Austria

Study question: Does CGH-based preimplantation genetic screening for aneu-
ploidies on polar bodies improve reproductive outcome?
Summary answer: In an advanced maternal age collective (>38 years) women 
receiving CGH-polar body analysis before ET showed significant better im-
plantation and pregnancy rates.
What is known already: Patients over 35 years show a rapid increase in an-
euploidy rates and a decrease in pregnancy rates. Large RCTs investigating 
FISH-based PGS on Blastomeres and Blastocysts failed on showing a signifi-
cant effect on reproductive outcome.
Study design, size, duration: Retrospective study on consecutive patients 
being treated between March 2012 and October 2013. 353 patients have been 
included. 113 patients received polar body analyses before ET and 240 did not.
Participants/materials, setting, methods: Indications for polar body analyses were 
advanced maternal age (AMA) or repeated implantation failure. Polar body analy-
ses was performed using comparative genomic hybridization on all chromosomes. 
Primary outcome measure: pregnancy rates in the CGH vs. the control group. Sec-
ondary outcome measures: pregnancy and implantation rates in an AMA subgroup.
Main results and the role of chance: There was no significant difference in preg-
nancy rates in the polar-body versus the control group (42.9% vs. 36.7%, with, 
respectively without PGS p = 0.352). In the polar body group significantly less 
oocytes have been transferred than in the control group (1.57 vs. 1.76; p = 0.027).

Women of advanced maternal age (>38 years) receiving polar body analy-
ses before ET showed significantly improved pregnancy (39.5% vs. 21.9%; OR 
2.34; p = 0.033) and implantation rates (20.93% vs. 7.55%; p = 0.031).

In the control group pregnancy rates decreased significantly with age 
(47.4% vs. 21.9%, p < 0.001). In the polar body group there was no significant 
decrease in pregnancy rates between younger patients and patients of advanced 
maternal age (48.2% vs. 39.5%; p = 0.479).
Limitations, reason for caution: Retrospective study.
Wider implications of the findings: By applying CGH-polar body analyses in 
women of advanced maternal age, pregnancy rates could be increased. At the 
same time the risk of multiple pregnancies might be minimized in the CGH-
group by transferring fewer embryos. Not least polar body analyses could offer 
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an alternative in countries with rigid law restrictions on PGS and patients oppos-
ing diagnoses on blastomeres and blastocysts out of religious reasons.
Study funding/competing interest(s): Funding by hospital/clinic(s). None.
Trial registration number: None.

P-427 Meiotic chromosome behaviors and sperm aneuploidy in an 
infertile man with 46, XY/45, X (50/50) mosaic karyotype

A.H. Ren1, C. Darr1, V. Chow1, S. Ma1

1University of British Columbia, Obstetrics and Gynaecology, Vancouver,  
BC, Canada

Study question: What is the pattern of meiotic segregation, meiotic recombina-
tion, and sperm aneuploidy in an infertile patient with 46, XY/45, X mosaicism?
Summary answer: Testicular sperm of the patient showed higher rates of sex 
nullisomy, XY disomy and trisomy 18 compared to control fertile men, whereas 
spermatocytes did not display increased rates of meiotic recombination and 
synaptic defects.
What is known already: The formation of the synaptonemal complex (SC) 
between sister chromatids aids in crossing over and ensures proper chromatid 
segregation at the first meiotic division. Loss of recombination events is thought 
to lead to errors in segregation and thus sperm aneuploidy. Our previous studies 
demonstrated that meiotic recombination defects increase the risk of sex chro-
mosomal aneuploid sperm in infertile men with normal karyotype (Ferguson 
et al., 2007).
Study design, size, duration: A 27 years old infertile man (proband) with 
azoospermia and 45X/46XY (50/50) mosaic karyotype participated in this 
study. Testicular tissues from the proband and five fertile men (controls) were  
obtained. Global recombination, sex body recombination, discontinuities in SC 
synapsis and sperm aneuploidy rates were analyzed.
Participants/materials, setting, methods: Spermatocytes from the proband 
and controls were immunostained with antibodies against MLH1, SCP3, SCP1, 
and CREST to characterize recombination sites, SC and centromeres respec-
tively. Fluorescent in situ hybridization (FISH) for chromosomes 18, X and Y 
in sperm was used to determine aneuploidy rates in the patient and control men.
Main results and the role of chance: The proband’s sperm (n = 1702) showed 
increased levels of sex nullisomy (1.7% vs. 0.24%, P < 0.001), XY disomy 
(2.0% vs. 0.21%, P < 0.001), and disomy 18 (0.18% vs. 0.085%, P < 0.05) 
compared to control men (n = 5831) (Chi squared test). The ratio of X:Y sperm 
in the patient was significantly different from the controls (P < 0.001), indicat-
ing that some 45, X germ cells completed the first meiotic division and the sex 
nullisomic cells were arrested during the second meiotic division. Spermato-
cytes of the patient (n = 101) and controls (n = 414) displayed no significant 
difference in the frequency of crossovers per cell. Sex chromosome recombi-
nation rates and frequency of SC asynapsis between the controls and patient 
also did not differ significantly, suggesting that some 46, XY cell lines have the 
capacity of normal meiotic division.
Limitations, reason for caution: Testicular tissues from men undergoing va-
sectomy reversals were used as controls for this study. Although the men were 
proven to be fertile prior to the vasectomy procedure, the quality of the testicu-
lar sperm and pattern of spermatogenesis might have been impacted after the 
procedure with time.
Wider implications of the findings: Despite a high level of sex chromosomal 
mosaicism in the patient’s somatic cells, the majority of sperm contain nor-
mal chromosomal complements. The important clinical implication from this 
unique case is that the testicular sperm from this man were predominantly nor-
mal in chromosome constitution. This suggests that men with high levels of 
mosaicism and azoospermia can produce normal sperm, which can be retrieved 
from the testis for use in ICSI.
Study funding/competing interest(s): Funding by national/international 
organization(s), Canadian Institutes of Health Research.
Trial registration number: Not applicable.

P-428 The applicability of targeted capture and massively parallel 
sequencing in preimplantation genetic diagnosis for monogenic diseases

Y.T. Du1, J. Li2, X.D. Zhang2, J.L. Li2, S.J. Liu2, Y.W. Xu3, G. Vajta4, M.L. Ye2, 
H.F. Zhen2, X.T. Shen3, J. Wang3, Y.H. Zeng3, S.P. Chen1, W. Wang1, 
C.Q. Zhou3

1BGI, Healthcare, Shenzhen, China
2BGI, Science & Technology, Shenzhen, China

3Sun Yat-Sen University, The First Affiliated Hospital, Guangzhou, China
4Central Queensland University, Central Queensland University,  
Rockhampton, Australia

Study question: Can targeted capture and massively parallel sequencing MPS) 
be applied for preimplantation genetic diagnosis (PGD) of monogenic diseases?
Summary answer: Targeted MPS can be used for PGD of monogenic disease. 
It can provide an accurate and cost-effective PGD method with short turn-
around time.
What is known already: PGD are available for over one hundred of monogenic 
diseases. Many methods have been developed, but most of them needs a long 
procedure of designing and optimizing for the family-specific detection, which 
is a labour-intensive and time-consuming process.
Study design, size, duration: For this proof-of-concept study, a preliminary 
experiment was carried out to evaluate the accuracy of target-MPS at single-
cell level at first. Then targeted-MPS was performed on excess PGD for mono-
genic disease samples provided by the collaborating IVF center. The accuracy, 
cost, turnaround time and limitation of the targeted MPS based family pedigree 
method for PGD was studied.
Participants/materials, setting, methods: Genomic DNA and 4 whole ge-
nome amplification (WGA) product of single lymphocyte from the same 
healthy woman were used in the preliminary experiment. Excess samples from 
PGD for monogenic disease, including genomic DNA from father, mother 
and affected daughter, as well as single blastomere cell WGA products from 
eleven blastomeres were used for the study. Double-blind design was taken in 
the study. Targeted MPS and family pedigree haplotype analysis was adopted 
in the method.
Main results and the role of chance: Despite the influence of PA and ADO 
for the WGA samples, an average of 104 informative SNPs flanking both sides 
of the disease causing mutation were detected for each embryonic haplotype. 
The detected informative SNPs and gene mutation were closely linked, the 
average interval between them was within 10 kb. The whole test was finished 
within a week, with the final result 100% consistent with the result provided by 
the reference laboratory, at a reagent cost of about 100 US dollars per sample 
in our study.
Limitations, reason for caution: The whole process of testing will require 
about a week, so it cannot meet the requirement of fresh embryo transfer to 
finish the test within 2 days at the present.
Wider implications of the findings: The new targeted MPS based method will 
make the PGD for monogenic disease more accurate, faster and more afford-
able, providing benefit to many patients requiring PGD for monogenic disease.
Study funding/competing interest(s): Funding by national/international 
organization(s), this study was funded by Shenzhen Birth Defect Screening 
Project Lab (JZF No. [2011] 861), Guangdong Natural Science Funding (No. 
S2012010009176) and Key project of Science and information technology of 
Guangzhou (No.201300000097).
Trial registration number: Not applicable.

P-429 Association between embryonic genotype for the TP53 codon 72 
polymorphism (rs1042522) and clinical outcomes after ART

J.B.A. Oliveira1, C.G. Petersen1, L.D. Vagnini2, A. Renzi2,  
G.R. Oliveira-Pelegrin2, A.L. Mauri1, J. Ricci1, F.C. Massaro1, M. Cavagna3, 
R.L.R. Baruffi1, J.G. Franco Jr.1

1Centre for Human Reproduction Prof Franco Jr/Paulista Center for  
Diagnosis Research and Training, Research, Ribeirao Preto, Brazil
2Paulista Center for Diagnosis Research and Training, Research, Ribeirao 
Preto, Brazil
3Centre for Human Reproduction Prof Franco Jr/Paulista Center for  
Diagnosis Research and Training/Women’s Health Reference Center Perola 
Byington Hospital, Research, Ribeirao Preto, Brazil

Study question: Is there an association between embryonic genotype for the 
TP53 codon 72 polymorphism (encoding Arginine (Arg) or Proline (Pro)) and 
clinical outcomes after IVF/ICSI?
Summary answer: Couples with embryos carrying only the Arg/Arg genotype 
at codon 72 of TP53 exhibited increased implantation after IVF/ICSI.
What is known already: The TP53 protein plays a critical role in maintain-
ing genomic stability and mediates pregnancy by regulating the activation of 
steroid hormones and functionally related genes essential for fetal-maternal in-
teractions during implantation. The literature provides evidence that maternal 
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genotype for the TP53 codon 72 polymorphism is associated with repeated 
implantation failure after IVF/ICSI or recurrent miscarriages (best prognosis 
with Arg allele). However, no studies have yet determined the relevance of 
paternal and embryonic genotypes.
Study design, size, duration: A prospective cohort study was performed on 
354 couples submitted to IVF/ICSI and recruited from 03/2012 to 07/2013. 
The couples were divided into two groups according to their TP53 genotype 
combinations: Arg/ArgxArg/Arg (because the Arg allele is correlated with the 
best fertility prognosis) and all of the other genotypes combined.
Participants/materials, setting, methods: DNA was extracted from periph-
eral blood samples taken from each participant. The The TP53 codon 72 SNP 
(rs1042522) (Arg/Pro) was genotyped by real-time PCR. Cumulative results 
(including fresh and frozen cycles) were analyzed. Hardy-Weinberg genotype 
distributions of the entire sample indicated concordance between the observed 
and expected frequencies.
Main results and the role of chance: Characteristics such as age, infertility 
etiology, number of transfers and number of transferred embryos were not sig-
nificantly different (P > 0.05) between the groups.

Couples with embryos that only carried the TP53 codon 72 Arg/Arg geno-
type experienced increased implantation rates compared with couples with 
embryos with other possible genotypes (Table 1).
Limitations, reason for caution: Additional validation of the analyzed SNP 
(increasing the number of cases) will be important to provide more information 
about the potential use of this polymorphism. Differences in the genetic back-
grounds of various ethnic populations should also be considered.
Wider implications of the findings: The ability to predict implantation using 
genetic markers during IVF/ICSI treatment can encourage patients to undergo 
additional cycles of ART. In the group with the best prognosis (all embryos with 
the Arg/Arg genotype), the number of transferred embryos could be reduced to 
avoid complications associated with multiple pregnancies.

Table 1 | Results.

General features and clinical outcomes Couples’ genotype combinations

ARG/ARGxARG/ARG PRO/PROxPRO/PRO, 
ARG/PROxPRO/PRO, 
ARG/ARGxPRO/PRO, 
ARG/PROxARG/PRO, 
ARG/ARGxARG/PRO

P

N 87 267
Embryo genotype ARG/ARG ARG/ARG, ARG/PRO, 

PRO/PRO
Implantation rate 23.8%(57/239) 17.1% (142/829) 0.02
Clinical pregnancy rate/patient 51.7% (45/87) 42.7% (114/267) 0.17
Clinical pregnancy rate/transfer 36.9%(45/122) 30% (114/380) 0.17

Study funding/competing interest(s): Funding by hospital/clinic(s), Centre for 
Human Reproduction Prof. Franco Jr, Paulista Center for Diagnosis Research 
and Training.
Trial registration number: Not applicable. The study was authorized by the local 
ethics committee.

P-430 Preimplantation genetic screening is not necessary for blastocysts 
resulting from vitrified donor eggs

G. Haddad1, T. Wang1, C. Witz1, D. Williams1, J. Griffith1, J. Skorupski1, 
J. Gill1, W. Wang1

1Houston Fertility Institute and Vivere Health, Houston Fertility Laboratory, 
Houston, U.S.A.

Study question: Prevalence of aneuploidy in human embryos derived from fro-
zen donor eggs is unknown.
Summary answer: Aneuploid rate was low in human blastocysts derived from 
frozen donor eggs. However, reduced pregnancy and implantation were ob-
tained if the blastocysts were biopsied for aneuploidy screening and then either 
fresh or frozen transfer was performed.
What is known already: Increased embryonic aneuploid rate was found in the 
patients with advanced maternal ages and increased embryo implantation was 
reported after transfer of euploid embryos selected by preimplantation genetic 
screening (PGS). Development and implantation of human embryos derived 
from frozen donor eggs are comparative to fresh eggs.

Study design, size, duration: Total 764 frozen eggs from 75 egg thawing cy-
cles were warmed from September of 2012 to August of 2013 and 37 blasto-
cysts from 8 cycles were biopsied for PGS before embryo transfer.
Participants/materials, setting, methods: Infertile patients with advanced 
maternal ages chose frozen eggs from anonymous donors in the egg bank at 
Houston Fertility Institute. Eggs were cryopreserved by vitrification and PGS 
was performed on 8 cycles in which patients requested aneuploid screening by 
DNA microarray.
Main results and the role of chance: A 97.1% of egg survival rate was ob-
tained in the study period and 59.1% of embryos developed to blastocyst stage. 
After biopsy and PGS in 37 blastocysts from 8 cycles, 86.5% were euploid and 
transfer of euploid blastocysts either fresh or frozen resulted in low pregnancy 
and implantation rates as compared with blastocyst transfer without biopsy 
and PGS.
Limitations, reason for caution: This study was carried out on limited case 
numbers and further large number of cycles is necessary to investigate the 
reason in which reduced embryo implantation being observed after transfer of  
biopsied embryos from frozen eggs.
Wider implications of the findings: Aneuploidy rate is low in the blastocysts 
derived from frozen donor eggs and PGS may not be necessary for embryos 
derived from donor eggs.
Study funding/competing interest(s): Funding by hospital/clinic(s), there was 
no external funding for this study and all authors have nothing to disclose.
Trial registration number: NA.

P-431 The selection of cryopreserved euploid blastocysts with array 
comparative genomic hybridization (ACGH) increases pregnancy 
outcome across all age groups

B. Xu1, J. Luk2, J. Zhang2

1New Hope Fertility Center, Embryology, New York, U.S.A.
2New Hope Fertility Center, Doctor, New York, U.S.A.

Study question: How does aCGH affect the efficacy of selecting euploid blas-
tocysts and pregnancy rate across all age groups?
Summary answer: aCGH is able to select the euploid blastocyst efficiently and 
increases pregnancy rate significantly once the euploid embryo is transferred. 
The effect of aCGH on pregnancy rate is markedly significant in patient age 
group of 38 years old or older.
What is known already: Numerous studies on human oocytes and embryos 
derived from IVF cycles have shown that aneuploidy is the most common 
abnormality which contributes to poor reproductive outcomes and miscar-
riages in IVF treatment. aCGH was introduced to screen all 23 pairs of 
human chromosomes in order to improve the efficiency of IVF treatments. 
This study is to investigate the impact of aCGH on clinical outcome across 
all age groups.
Study design, size, duration: A retrospective analysis of clinical and embryo-
logical database.
Participants/materials, setting, methods: A total of 821 blastocysts were bi-
opsied for aCGH testing among 134 patients with their ages ranging between 
29 to 47 years old.
Main results and the role of chance: A total of infertile women were included 
in the study. In the age group less than 35 years old and the age group between 
35 and 37 years old, 55.65% (n = 115) and 50.33% (n = 153) euploid embryos 
were identified respectively. On the other hand, in the age group between 41 and 
42 years old and the age group older than 42 years of age, 17.77% (n = 197) and 
14.56% (n = 158) euploid embryos were identified respectively. The pregnancy 
rate of transferring an euploid embryo is 70.6% (48/68) Per transfer across all 
age groups.
Limitations, reason for caution: The study is limited by the number of pa-
tients in each age group. Among 115 blastocysts and 197 blastocysts that were 
analyzed respectively.
Wider implications of the findings: The study demonstrates that aCGH in 
combination with embryo banking can significantly improve the implantation 
rate in age group that are 40 years old and older age group.
Study funding/competing interest(s): Funding by hospital/clinic(s), New 
Hope Fertility Center.
Trial registration number: None.
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P-432 Are female carriers of inversions at risk for  
accelerated ovarian aging

A.P. Cil1, S. Temel2, F. Aybar1, C. Beyazyurek1, N. Dokuzeylul1, M. Kavrut1, 
C. Ekmekci1, S. Kahraman1

1Istanbul Memorial Hospital, ART and Genetics Center, Istanbul, Turkey
2Uludag University/Near East University, Faculty of Medicine, Department of 
Histology and Embryology, Bursa/Lefkosia, Turkey

Study question: What is the clinical relevance of chromosomal inversions 
among female carriers regarding ovarian reserve?
Summary answer: Diminished ovarian reserve (DOR) among female carriers 
of inversion (9) (41%) is significantly higher when compared to DOR in infer-
tile patient population having no risk factor for DOR (25.5%).
What is known already: Inversions are structural chromosomal abnormali-
ties, which result from breakage and rotation before reunion of the inverted 
segment. One of the most common structural balanced chromosome rearrange-
ments is inv (9) (p11q12). Pericentric inversions result from a two-break event 
in which there is a break in each arm including the centromere. An inversion 
does not usually have phenotypic effect when it is a balanced rearrangement. 
However, infertility, miscarriages and/or chromosomally unbalanced offspring 
are reported in inversions carriers.
Study design, size, duration: A total of 16119 patients undergoing 23673 
IVF-ICSI cycles between years 2001–2014 were analyzed. Our primary aim 
was to compare the rate of diminished ovarian reserve (DOR) in inversion 
carriers to the rate among all infertile patients.
Participants/materials, setting, methods: We excluded patients having risk fac-
tors for DOR such as age 40 and above, history of gonadotoxic therapy or ovar-
ian/tubal surgery, and abnormal karyotype. After exclusions the ratio of DOR 
in 10973 and 54 patients from infertile patient population and inversion carriers 
were compared, respectively. For statistical comparison chi square test was used.
Main results and the role of chance: Among infertile couples with a known fe-
male karyotype, 1.6% (54/3299) was inversion carriers. Of 54 patients 47 patients 
were inversion 9 carriers and included in comparison analysis except 2 patients 
who had additional chromosomal abnormalities and thus excluded. After exclud-
ing other risk factors for DOR 16 of 39 patients (41%) and none of 5 patients of 
inv (9) and other inversion carriers had DOR, respectively. Because of the small 
sample size we did not include other inversion carriers for comparison. DOR was 
significantly higher among female inv (9) carriers when compared to patients 
with DOR within our infertile patient population (41% vs. 25.5%, p = 0.027).
Limitations, reason for caution: The main limitation of our study is the small 
sample size of female inversion carriers. However this is the largest group of 
patients with female inversion carriers reported to date investigating the clinical 
relevance of this abnormal karyotype regarding ovarian reserve.
Wider implications of the findings: Any microduplication/deletion involving 
the inverted segment and/or in the break points may result in disrupt oogen-
esis depending on the size and the distribution of euchromatin regions, leading 
to accelerated ovarian aging and infertility. This position effect may cause a 
change in the expression of the genes related with the sexual development and 
oogenesis.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), none.
Trial registration number: None.

P-433 First study to review the outcome of preimplantation genetic 
diagnosis (PGD) for fragile X syndrome, using pre preimplantation 
genetic haplotyping (PGH)

M. Khalil1, Y. Khalaf1, S. Sheshadri1, T. El-Toukhy1

1GSTT, Assisted Conception Unit, London, United Kingdom

Study question: We sought the outcome of PGD in fragile X syndrome. We 
compared the outcome in Permutations carriers with full mutations.
Summary answer: PGD for fragile X syndrome is feasible for a number of 
couples. The outcome is worse in PGD cycles with permutation carriers com-
pared to full mutations. Cycles with FRAX Permutations carriers was associ-
ated with nearly 2 folds decrease in the odds of the clinical pregnancy compared 
to with full mutation.
What is known already: Fragile X syndrome is the most common single cause 
of severe mental retardation after Down’s syndrome. The disorder is inherited 
as an X-linked trait. Fragile X mutations can be divided into permutations and 

full mutations. Permutations involve a limited increase in the number of CGG 
repeats ranging between 50–60 and 200 repeats. Full mutations involve larger 
expansions of 200 CGG repeats up to even several thousand repeats. Permuta-
tions are not associated with obvious clinical manifestations; they are found 
in unaffected carrier females and normal transmitting males. Women with a 
permutation are at increased risk of premature ovarian failure and linked with 
reduced ovarian reserve. Permutations are unstable when transmitted by a car-
rier mother, and can become full mutations in both male and female offspring.
Study design, size, duration: Prospective study of 40 cycles PGD fragile X 
syndrome between January 2008 and December 2013. 29 cycles permutations 
and 11 full mutations.
Participants/materials, setting, methods: We analyzed the outcome of 40 
PGD cycles for Fragile X syndrome performed. 29 cycles permutations and 11 
full mutations. We used pre preimplantation genetic haplotyping (PGH), as it is 
a rapid way of developing indirect test of X-linked disease.

Regression analysis was performed to study the impact of different factors 
(AMH, age, number of oocytes retrieved, no of biopsied and replaced embryos) 
on CPR. Statview software was used for statistical analysis.
Main results and the role of chance: In PGD cycles with Fragile X syndrome 
permutations (n = 29) the mean number of oocytes retrieved and embryos biopsies 
were significantly lower 8.4 and 4.4 respectively, compared with a mean of 18.5 
and 7.8 respectively in cycles with Fragile X syndrome full permutations (n = 11).

The overall CPR/ PGD cycle started was 20%. CPR: 7.5 % in cycles with 
Fragile X syndrome permutations, compared to 12.5% in cycles with Fragile X 
syndrome full permutations.
Limitations, reason for caution: Further large prospective studies are needed 
to confirm our study findings. Pregnancy could still be achieved in cycles with 
Fragile X syndrome permutations.
Wider implications of the findings: This is first study to compare the Out-
come between the FRAX Permutations carriers with full mutations. Cycles with 
FRAX Permutations carriers was associated with nearly 2 folds decrease in the 
odds of the clinical pregnancy compared to with full mutation. The clinical 
pregnancy rate wan not compromised in the full mutations group. Fragile Xa 
premutation carriers should be advised not to postpone reproduction for too 
long, and should be counselled about poor outcome.
Study funding/competing interest(s): Funding by hospital/clinic(s), GSTT.
Trial registration number: None.

P-434 The detection of single aneuploidies by Polar Body (PB) analysis 
is predictive of the euploid/aneuploid condition for that chromosome in 
the corresponding embryo

A. Crivello1, C. Magli1, A. Pomante1, A. Crippa1, M. Valerio2, A.P. Ferraretti3, 
L. Gianaroli3

1S.I.S.M.E.R. s.r.l., Preimplantation Genetic Diagnosis, Bologna, Italy
2S.I.S.M.E.R. s.r.l., Embryologist, Bologna, Italy
3S.I.S.M.E.R. s.r.l., Gynecologist, Bologna, Italy

Study question: Is the testing of Polar Bodies predictive of the embryonic 
chromosome status when single aneuploidies are detected?
Summary answer: When single aneuploidies are detected by testing PBs, the 
corresponding abnormality is found in the resulting embryos. In addition, in 
case of single anomaly compensation, the resulting embryos were confirmed to 
be euploid for that chromosome.
What is known already: The removal of PBs from fertilized oocytes is the less 
invasive form of biopsy for PGS purposes. However, beside being informative 
for the maternal counterpart only, the accuracy of PB testing has been reported 
to be low due to the high incidence of post-zygotic events. Based on these con-
siderations, discarding the biopsy at the cleavage stage because of mosaicism, 
the biopsy of trophectoderm cells is considered to provide the most reliable 
results for PGS.
Study design, size, duration: This is a prospective study performed be-
tween October 2012 and December 2013 including 20 infertile couples 
(38.9 ± 2.50) undergoing PGS by array comparative genomic hybridiza-
tion (aCGH) on PBs. In case of single or compensated aneuploidies, the 
corresponding embryo was biopsied and analyzed by fluorescence in situ 
hybridization (FISH) or aCGH.
Participants/materials, setting, methods: A total of 35 fertilized oocytes 
were diagnosed aneuploid for one single chromosome (n = 29) or euploid 
after single aneuploidy compensation (n = 6). The corresponding embryos 
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were biopsied at the cleavage (n = 10) or blastocyst stage (n = 25) and ana-
lyzed by FISH or aCGH to verify the condition of aneuploidy predicted by 
PBs’ testing.
Main results and the role of chance: The chromosome abnormality identified 
by the aCGH on PBs from 29 oocytes was detected in the corresponding em-
bryo. More specifically, in 22 cases the embryo carried that single aneuploidy, 
while in the remaining 7 cases beside that single aneuploidy, an additional 
chromosome was found to be aneuploid. The 6 oocytes with a single aneu-
ploidy in the first PB compensated by the opposite aneuploidy in the second 
PB generated embryos, which were found to be euploid for that chromosome. 
The analysis of the embryos was performed by FISH in 31 cases and by aCGH 
in the remaining 4 cases. According to these results, the chromosome status 
predicted by PB analysis was confirmed in all corresponding embryos, both at 
the cleavage and blastocyst stage.
Limitations, reason for caution: The testing of PBs can only predict the ma-
ternal contribution to aneuploidy. In addition, the majority of the embryos were 
analyzed by FISH to verify the status of the chromosomes found to be aneu-
ploid. This does not exclude that aneuploidies for other chromosomes could 
appear in the developing embryo.
Wider implications of the findings: The data reported here demonstrated that 
the aneuploid condition for single chromosomes predicted by PB analysis was 
always reflected in the corresponding embryos. Although this does not prevent 
the appearance of other abnormalities contributed by the sperm or first mitoses, 
it is clear that the oocyte has a predominant role in determining the embryo 
chromosome status.
Study funding/competing interest(s): Funding by hospital/clinic(s), Crivello, 
Magli, Pomante, Crippa, Valerio, Ferarretti, Gianaroli.
Trial registration number: Not applicable.

P-435 Establishment of a combined day 5/day 6 trofectoderm biopsy 
strategy can maximize the embryo utilization and clinical outcome in 
comprehensive chromosomal screening (CCS) cycles

B. Musul1, N. Findikli2, T. Aksoy2, C. Goktas2, E. Yagmur3, A. Aktan3, 
G. Karlikaya3, B. Cengiz3, M. Bahceci3

1Bahceci Health Group, R&D, Istanbul, Turkey
2Bahceci Fulya ART Centre, Embryology, Istanbul, Turkey
3Bahceci Fulya ART Centre, Obs/Gyn and Infertility, Istanbul, Turkey

Study question: This study questions whether performing a trophectoderm bi-
opsy on embryos that developed into good quality blastocysts on day 6 bring addi-
tional benefits in the cycle outcome as compared to day 5 biopsies in CCS cycles.
Summary answer: Day 6 trofectoderm biopsy increases the total number of 
analyzable as well as chromosomally normal embryos at least by 25%. Also, 
among the embryos biopsied, the distribution of chromosomal abnormalities is 
similar for both day 5 and day 6.
What is known already: Contemporary preimplantation genetic screening 
(PGS) requires a trophectoderm biopsy on developing good quality blastocysts. 
However, not all fertilized embryos develop blastocyst stage at similar rates. If 
fresh transfer is planned on day 6, only the embryos that are available for biopsy 
on day 5 are taken into account for analysis and embryo transfer (ET). However, 
some embryos in the same cohort can only reach the blastocyst stage on day 6 
hence are not included in the same analysis. The data regarding the chromosom-
al status as well as clinical performance of day 6 biopsied embryos are scarce.
Study design, size, duration: This retrospective comparative study has been per-
formed in Bahceci Fulya Assisted Reproductive Technology Centre between Janu-
ary 2013 – January 2014. It includes 134 consecutive CCS cyles in which 349 
blastocysts were biopsied and analyzed for 24 chromosomes on day 5 and day 6.
Participants/materials, setting, methods: Patients in the study group were CGS 
candidates having advanced maternal age, recurrent implantation failure and re-
current abortion or combinations. According to the nature of the CCS strategy, 
whenever the embryos have reached the hatching blastocyst stage, they were bi-
opsied and immediately vitrified after the biopsy. Once a chromosomally normal 
embryo was found, embryo transfer was planned for the next suitable time frame 
with hormone replacement therapy. Within the study period, 275 embryos were 
biopsied on day 5 (group I) and 88 on day 6 (Group II) and vitrified individually.
Main results and the role of chance: Mean female age in the study group was 
36.1 ± 5.1. No normal embryo was found and the ET was cancelled in 45 cycles 
(33.6%). Transfer of 24 normal blastocysts have so far resulted in 14 clinically 

confirmed pregnancies (63.6%). Results of the CCS analysis as well as the dis-
tribution of chromosomal abnormalities for each biopsy day are shown in table. 

Day of biopsy Day 5 Day 6

N 261 88
Not analyzed 2.7% 3.4%
Normal 28.7% 31.8%
Abnormal 71.3% 68.2% 
Complex abnormalities 45.3% 34.5% 
Monosomies 17.7% 25.9% 
Trisomies 29.3% 29.3% 
Deletions/duplications 7.7% 10.3% 

Limitations, reason for caution: The number of cases and the embryos ana-
lyzed are the main limitations in this study.
Wider implications of the findings: Our results show that in CCS cycles, 
biopsy and analysis of day 6 blastocysts should not be ignored since It can 
bring additional benefit in the clinical outcome by increasing the probability 
of finding normal embryos in the routine preimplantation genetic screening 
programme.
Study funding/competing interest(s): Funding by hospital/clinic(s), this study 
received no funding and the authors do not have any competing interests.
Trial registration number: None.

P-436 Re-defining the concept of advanced maternal age in Indian 
patients with implantation failure

P. Mir Pardo1, M. Banker2, N. Mahajan3, R. Chopra1, R. Khajuria1, 
K. Sachdeva1, L. Rodrigo4, J.A. Velasco5, C. Simon6, C. Rubio4

1IVIOMICS INDIA, PGD, New Delhi, India
2NOVA-IVI Fertility Ahmedabad, Reproductive Medicine, Ahmedabad, India
3NOVA-IVI Fertility Delhi, Reproductive Medicine, New Delhi, India
4IVIOMICS Europe, PGD Molecular Cytogenetics, Valencia, Spain
5IVI-Madrid, Reproductive Medicine, Madrid, Spain
6Fundación Instituto Valenciano de Infertilidad (FIVI) and Institut  
Universitari IVI/INCLIVA. Valencia University, IVIOMICS Europe, Valencia, 
Spain

Study question: Is embryo aneuploidy, as the main parameter of advanced 
maternal age, advanced in Indian population compared to Caucasian patients?
Summary answer: Indian patients with implantation failure (IF) have a sig-
nificant increase in embryo aneuploidy rates after 33 years old (62.2% vs. 87%, 
p = 0.0028) suggesting a premature reproductive advancement in aging due to 
their racial origin as previously suggested.(1)

What is known already: Chromosome aneuploidies in preimplantation em-
bryos can be the cause of infertility in patients with IF. Higher aneuploidy 
rates are found with the increase in maternal age. In Caucasian population, 
different age ranges have been established for the advanced maternal age 
(AMA) indication, nowadays it is mainly accepted above 38–40 years old. Re-
garding ovarian reserve, Indian infertile women seems to age 6 years before 
Caucasians (1), but embryo aneuploidies have not been tested in the Indian 
population.
Study design, size, duration: Retrospective analysis of the Comprehensive 
Chromosomal Screening (CCS) cycles performed in Indian patients with im-
plantation failure from September 2013 to January 2014. Twenty-two patients 
with ≥3 implantation failures were divided according to their age in: ≤33 years 
old (group A = 8 patients, range 27–33), and ≥34 years old (group B = 14 pa-
tients, range 34–44).
Participants/materials, setting, methods: Day-3 embryo blastomere biopsy 
was done in 122 embryos. DNA was amplified and arrayCGH protocol per-
formed (BlueGnome Ltd., Cambridge, UK). Euploid day-5 blastocysts were 
transferred in the same cycle. Results in both groups of patients were compared 
in terms of embryo aneuploidy rate, pregnancy rate per transfer (PR/ET) and 
pregnancy rate per cycle (PR/cycle).
Main results and the role of chance: A total of 27 out of 122 embryos ana-
lyzed were chromosomally normal (22.1%). In 63.6% (14/22) of the cases at 
least one chromosomally normal embryo was available for transfer, with a PR/
ET of 64.3% (9/14), and PR/cycle of 40.9% (9/22).

Interestingly, the cut-off of maternal age at 34 years identified a statistically 
significant threshold in embryo chromosomal abnormalities detected: 62.2% 
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(28/45) versus 87% (67/77), p = 0.0028. At the clinical level the results were 
embryo transfer rate of 87.5% (7/8), PR/ET 71.4% (5/7) and PR/cycle 62.5% 
(5/8) in group A, while in group B embryo transfer rate was 50.0% (7/14), PR/
ET 57.1% (4/7) and PR/cycle 28.6% (4/14).
Limitations, reason for caution: This is a retrospective study including a small 
sample size. Pregnancy rates are very promising, but live birth rate and miscar-
riage need to be added in the coming months.
Wider implications of the findings: This is the first experience of CCS using 
arrayCGH in Indian patients with IF and results are encouraging. Most impor-
tantly, we reconfirmed previous preliminary data(1) suggesting a 6-years differ-
ence in the ovarian reserve lifespan between Caucasian and Indian women that 
is reconfirmed in this report by the significant increase in the embryo aneu-
ploidy rate in Indians patients over 33 years.
References
(1) Iglesias, C. et al. “Ethnic differences in ovarian aging between Caucasian and Indian 

women”. Fertility and Sterility, Volume 100, Issue 3, Supplement, September 2013, 
Pages S152–S153.

Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), IVIOMICS.
Trial registration number: None.

P-437 Preimplantation genetic diagnosis, prenatal diagnosis and other 
reproductive options for couple carriers of genetic diseases: comparison of 
the efficacy and acceptance

L. Buil Lanaspa1, J.C. García Lozano1, M.D. Lozano Arana1, B. Sanchez 
Andujar1, A. Peciña1, S. Borrego1, G. Antiñolo Gil1

1Hospital Universitario Virgen del Rocío, UGC Genética Reproducción y 
Medicina Fetal, Sevilla, Spain

Study question: We examine reproduction patterns in carriers of genetic dis-
eases who are offered the possibility of preimplantation genetic diagnosis.
Summary answer: Our data suggest that most pregnancies among carriers of 
genetic diseases occur as a result of natural conception with prenatal diagnosis, 
followed by preimplantation genetic diagnosis (PGD) and, less frequently, gam-
ete donation and natural conception without prenatal diagnosis.
What is known already: There are several reproductive options available to 
couples who are carriers for genetic diseases: prenatal diagnosis, natural con-
ception without prenatal diagnosis, preimplantation genetic diagnosis, gamete 
donation and adoption.
Study design, size, duration: We have examined reproduction patterns in car-
riers seen at Hospital Virgen del Rocio from 2005 to 2012. This public hospital 
is the Andalucia (Spain) referral hospital for preimplantation genetic diagnosis. 
At hospital we give genetic counseling and free preimplantation genetic diag-
nosis is offered for carriers without unaffected children.
Participants/materials, setting, methods: The study group included 279 cou-
ples who came to the hospital Virgen del Rocio for genetic counseling and they 
were offered free preimplantation genetic diagnosis. Between June 2013 and 
December 2013 they were telephoned and were asked about their reproductive 
choices.
Main results and the role of chance: Of the 279 couples who were involved 
in the study, 41 got pregnant as a result of PGD cycles at our hospital. Of the 
238 couples who did not become pregnant, 57% did not have any children. 
Of those couples who had children, 76% elected prenatal diagnosis, 10% pre-
implantational genetic diagnosis in other hospital, 8% gamete donation and 
6% natural conception without prenatal diagnosis. Of those pregnancies with 
prenatal diagnosis, 23.6% ended in pregnancy termination. Of those preg-
nancies without any prenatal o preimplantation diagnosis, 50% resulted in 
affected children (haemophilia children). Of those 41 couples who got preg-
nant as a result of PGD cycles, three couples had children later: they chose 
PGD, prenatal diagnosis and natural conception without prenatal diagnosis, 
respectively.
Limitations, reason for caution: There were neither limitations nor reasons 
for caution.
Wider implications of the findings: Most of the couples who are carriers of 
genetic diseases opt for conventional prenatal diagnosis. Preimplantational ge-
netic diagnosis is acceptable to patients and remove the difficult decision on 
whether to terminate an affected pregnancy. The main disadvantage is the low 
success rate. But this technique is still in the development process.

Study funding/competing interest(s): Funding by hospital/clinic(s), Hospital 
Universitario Virgen del Rocío (Sevilla).
Trial registration number: My study is no a RCT.

P-438 Fetal fraction of cell free fetal DNA from maternal plasma 
is higher for in vitro fertilization (IVF) pregnancies then in natural 
conceived ones

V. Radoi1, D. Albu1, A. Albu2

1Medlife S.A, Maternal and Fetal Medicine Department, Bucharest, Romania
2UMF Carol Davila, Endocrinology Department, Bucharest, Romania

Study question: Are fetal fraction of cell free fetal DNA (cff DNA) levels from 
maternal plasma different in IVF pregnancies compared with natural conceived 
pregnancies?
Summary answer: Levels of fetal fraction of cff DNA in maternal plasma is 
increased in pregnancies obtained by IVF in comparison with natural conceived 
pregnancies.
What is known already: In IVF pregnancies the serum level of free beta 
HCG in first trimester is increased in comparison with natural conceived preg-
nancies and should be taken into account when conventional methods (bio-
chemical screening) for fetal aneuploidy screening are applied. Fetal fraction 
of cff DNA is a parameter used to evaluate the predictive value of fetal DNA 
noninvasive prenatal test (NIPT), but the modification in relation to IVF was 
not established yet.
Study design, size, duration: We performed a cross-sectional case control 
study including pregnant women consecutively evaluated in Medlife MMF De-
partment between March and November 2013. Patients were divided in two 
groups: group A 30 patients with IVF pregnancy and group B (154 patients) 
with natural conceived pregnancy.
Participants/materials, setting, methods: Patients were referred to our 
Department for prenatal screening. Blood samples were collected between 
9 and 13 weeks + 6 days of gestation in all subjects for measurement of 
plasma cff DNA concentrations by RT-PCR amplification and for maternal 
biochemical serum test by standardized clinical protocol, part of first tri-
mester screening.
Main results and the role of chance: The two groups were similar in terms 
of age, body mass index and gestational age. Samples from pregnant women 
who used egg donors and surrogates, were not accepted. The fetal fraction of 
cff DNA in samples were determined by Natera laboratory as a part of NIPT for 
detection of fetal aneuploidy. Only in 4 (2%) of cases the detection of cff DNA 
in maternal plasma were not possible. The fetal fraction of cff DNA concentra-
tion was significantly higher in IVF cases comparing to natural conceptions 
(11.2% ± 5.14 vs 7.88% ± 5.78, p < 0.05). The sensibility of the fetal DNA 
NIPT for detection of trisomy 13, 18 and 21 was 100%. There were 2 cases of 
trisomy 21 confirmed after abortion.
Limitations, reason for caution: There is a relatively small sample size of 
patients with IVF obtained pregnancies. The results of our study should be con-
firmed by larger studies.
Wider implications of the findings: Since cff DNA appears to be an indepen-
dent maternal serum marker and its positive predictive value is higher when 
the fetal fraction is higher, it can be used as an additional marker for Down 
syndrome screening without adjustment for IVF pregnancy.
Study funding/competing interest(s): Funding by hospital/clinic(s), 
MEDLIFE S.A. Bucharest.
Trial registration number: The study is not a RCT.

P-439 Morphokinetics and aneuploidy risk on human embryos: are they 
really correlated?

C. Lagalla1, R. Sciajno1, N. Tarozzi2, M. Nadalini2, M. Di Santo2, V. Bianchi1, 
V. Distratis1, A. Borini3

1Tecnobios Procreazione, IVF Laboratory, Bologna, Italy
2Tecnobios Procreazione, Biomolecular Laboratory, Bologna, Italy
3Tecnobios Procreazione, Clinic Directory, Bologna, Italy

Study question: Can embryo morphokinetic help in creating new models of 
aneuploidy risk selection?
Summary answer: Chromosomally normal and abnormal blastocysts seem not 
to have statistically significant different kinetic behaviour.
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What is known already: Chromosomally normal and abnormal embryos have 
different kinetic behaviour and algorithms have been proposed to increase the 
probability of selecting chromosomally normal embryos. T5-t2, cc3 and de-
layed blastulation result the most relevant variables. But a very recent debate 
was opened to put a cautionary note on this assessment.
Study design, size, duration: Retrospective study from may to december 2013 of 
89 blastocysts biopsied on Day 5–6, analyzed for aneuploidies with Array-CGH 
technique and cultured in a time-lapse imaging technology incubator. Blastocyst 
morphokinetic was evaluated by a unique operator.
Participants/materials, setting, methods: Thirty couples of patients enrolled 
for progressed recurrent implantation failure, recurrent miscarriage, severe 
male factor infertility, previous aneuploidy or advanced maternal age (>39). 
Female age mean ± standard deviation was 38.3 ±3.6. Embryos were recorded 
in Embryoscope; Unisense Fertilitech, since immediately after insemination. 
Student’s t-test was used for P-values.
Main results and the role of chance: Morphokinetic and chromosomal assess-
ment of 89 biopsied blastocysts were analyzed. Of the 56 day-5 biopsied blasto-
cysts, 50% were aneuploids. Of the 33 day-6 biopsied blastocysts, 51.5% were 
aneuploids. Blastocysts were then divided into two groups: group A (32 blasto-
cysts achieved by 9 women <36 aged) and group B (57 blastocysts achieved by 
21 women ≥36 aged). As expected, percentage of aneuploids was lower in group 
A (34.3% vs. 59.6%). All morphokinetic variables were evaluated since timing 
of second polar body extrusion (tPB2) to blastocyst formation (tB). Also cell 
cycles were considered: cc2, cc3, s2, s3, t5-t2, tB-tM. No statistical difference 
was found comparing euploid to aneuploid embryos either within and between 
the two age groups.
Limitations, reason for caution: Limited number of the study group. Further 
studies are needed.
Wider implications of the findings: To create new non-invasive models of 
selecting chromosomally normal embryos.
Study funding/competing interest(s): Funding by hospital/clinic(s), Tecno-
bios Procreazione clinic, Bologna, Italy.
Trial registration number: Not applicable.

P-440 What to expect if you are a chromosomal rearrangement carrier: 
prognostic values after Preimplantation Genetic Diagnosis (PGD)

E. Garcia-Guixé1, M. Sandalinas1, A. Jiménez-Macedo1, C. Arjona2, 
C. Giménez2

1Reprogenetics Spain S.A., Cytogenetics, Barcelona, Spain
2Reprogenetics Spain S.A., Molecular Genetics, Barcelona, Spain

Study question: To give a prognostic value in reproductive terms for chromo-
somal rearrangement carriers (reciprocal translocation, RECT, Robertsonian 
translocation, ROBT, and inversion, INV, carriers).
Summary answer: RECT carriers have worst prognostic than ROBT and INV 
carriers in terms of euploid (transferable) embryos.
What is known already: Carriers of chromosomal rearrangements (RECT, 
ROBT, INV) are at risk of implantation failure, repeated abortion and the 
pregnancy with an affected child. They produce a high number of unbal-
anced gametes due to the different segregation patterns. They are also at risk 
of aneuploidy embryos due to maternal age effect and interchromosomal 
effect.
Study design, size, duration: A retrospective study was performed in 122 PGD 
cases: 63 of RECT carriers, 40 of ROBT carriers and 19 of INV carriers. Cases 
were performed between 2010 and 2013. They belong to a 103 different pa-
tients. Overall, 692 blastomeres (366 from RECT, 223 from ROBT, 103 from 
INV) were analyzed.
Participants/materials, setting, methods: One blastomere of each embryo 
was biopsied on Day +3 of development and processed for Whole Genome 
Amplification (WGA). The amplification product was analyzed by means of 
arrays of Comparative Genome Hybridization (aCGH) according to manufac-
turer’s protocol (24Sure, BlueGnome®). Maternal age mean for each group 
was: 33.68, 33.41, 35.59, respectively.
Main results and the role of chance: 13.02% of RECT, 20% of ROBT 
and 34.44% of INV carriers’ embryos were euploid (transferable). There are 
statistically significant differences between the 3 groups (RECT vs ROBT, 
p = 0.0379; RECT vs INV, p < 0.0001; ROBT vs INV, p = 0.0119). An-
euploidy rate was: 45.56% for RECT, 58.54% for ROBT and 56.67% for 
INV. There are statistically significant differences between RECT and ROBT 

groups (p = 0.0035). The percentage of unbalanced embryos was: 67.16% for 
RECT, 30.24% for ROBT and 10% for INV. There are statistically significant 
differences between the 3 groups (RECT vs ROBT, p < 0.0001; RECT vs 
INV, p < 0.0001; ROBT vs INV, p = 0.0001). Most of the abnormal embryos 
in RECT carriers are due to unbalances in the rearranged chromosomes, 
while in ROBT and INV are due to aneuploidies in non-rearranged chro-
mosomes.
Limitations, reason for caution: Although the cohort size is acceptable, more 
studies are needed to confirm these data.
Wider implications of the findings: This study gives a prognostic value for 
patients carriers of a chromosomal rearrangement in terms of reproductive 
chances. It also explores the type and causes of the high percentage of abnormal 
embryos usually found between these groups of patients.
Study funding/competing interest(s): Funding by hospital/clinic(s), own 
funding (Reprogenetics Spain). Retrospective study.
Trial registration number: None.

P-441 Identifying the key regulating genes in DOR by studying 
interaction and enriched sub-networks pathways

M. Pashaei Asl1, F. Pashaei Asl2, A.H. Kayvanjoo3, S. Daneshpooy4, 
J. soleimani Rad4, M. Ebrahimi5

1Women’s Reproductive Health Research Centre, Tabriz University of Medical 
Sciences, Tabriz, Iran
2Connective Tissue Diseases Research Centre, Tabriz University of Medical 
Sciences, Tabriz, Iran
3Bioinformatics and Biotechnology, University of Qom, Qom, Iran
4Department of Histology and Embryology, Tabriz University of Medical  
Sciences, Tabriz, Iran
5Bioinformatic and Biotechnology, University of Qom, Qom, Iran

Study question: Are there key regulating genes which are effective in Dimin-
ished Ovarian Reserve (DOR) and infertility?
Summary answer: Effective genes in DOR may provide more insight into the 
etiology of DOR and infertility through network interactions.
What is known already: Diminished ovarian reserve (DOR) as one of infertil-
ity reason not only affects old ages as expected but also involves young women 
as well. Ovarian reserve (OR) assessment can be used as a new prognostic tool 
for infertile treatment decision.
Study design, size, duration: Constructing interaction networks based on the 
biological processes.
Participants/materials, setting, methods: up and down regulated gene expres-
sion profiles of granulosa cells were analyzed to generate a putative interaction 
map of these genes including proteome map based on biological processes and 
molecular functions of proteins.
Main results and the role of chance: Eleven up-regulated genes as well as 
nine down-regulated genes were identified and assessed by constructing in-
teraction networks based on the biological processes. PTGS2, CTGF, LHCGR, 
CITED, SOCS2, STAR and FSTL3 were the key nodes in up-regulated  
networks while IGF2, AMH, GREM, FOXC1 proteins did the same job in 
down regulated networks. MIRN101-1, MIRN153-1 and MIRN194-1 inhib-
ited the expression of SOCS2, while CSH1 and BMP2 positively regulated 
IGF1 and IGF2.
Limitations, reason for caution: Interaction network prediction.
Wider implications of the findings: Large scale data production from ex-
perimental studies such as genome sequencing, microarray and next genera-
tion sequencing have produced large quantity of data which are very useful 
materials for bioinformatics analysis. Therefore various computational 
strategies have been employed to discover genes and proteins structures 
through their expression and function. Dynamic protein interaction network 
prediction at the molecular (Molecular function) or cellular levels (biologi-
cal process) to identify domain interactions, co-expression, phenotypes, se-
quence and protein structure have already been reported (Shoemaker and 
Panchenko, 2007).

Herein, protein interaction networks of up- or down-regulated genes drawn 
to investigate the underlying biological processes governing these genes’ func-
tions and operations and also to predict any novel interactions there.
Study funding/competing interest(s): Funding by University(ies), Tabriz  
University od Medical university.
Trial registration number: Nil.
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P-442 The role of septin 12 codon 474 G > A polymorphism in male 
infertility

N. Ersoy Tunali1, G. Ozkara1, H. Subasioglu1, F. Bener2

1Halic University, Department of Molecular Biology and Genetics, Istanbul, 
Turkey
2Istanbul Fertility and Women’s Health Center, Embryology Laboratory, 
Istanbul, Turkey

Study question: Does SEPTIN12 codon 474 G > A polymorphism have a role 
in with male infertility?
Summary answer: In the teratozoospermia group, significant neck anomalies 
are detected in patients with GG genotype, compared to those with GA geno-
type. In the unexplained infertility group, the presence of the A allele is found 
to be correlated with decreased sperm concentration and motility.
What is known already: 15–20% of the male infertility cases have a genet-
ic basis. Some single nucleotide polymorphisms (SNP) in genes involved in 
sperm production and testicular function are found to be risk factors for infer-
tility and cause lower sperm counts and decreased motility. Therefore, SNPs 
should be studied in various populations to resolve its genetic basis. In one 
study (Lin et al. 2012), SEPTIN12 codon 474G > A polymorphism was shown 
to be a male infertility risk factor.
Study design, size, duration: Association of SEPTIN12 codon 474 G > A 
polymorphism with male infertility was investigated in 164 fertile and 115 in-
fertile men. The patient group is classified according to sperm defects and the 
effects of the genotypes on sperm parameters were also examined.
Participants/materials, setting, methods: Cheek epithelial cells were col-
lected upon informed consent of the individuals. Following DNA isolation, 
SEPTIN12 gene was amplified, codon 474 G > A polymorphism was detected 
by restriction fragment length polymorphism (RFLP) and sequencing.
Main results and the role of chance: Significant neck anomalies are detected 
in patients with GG genotype, compared to those with GA genotype. In the 
teratozoospermia group, means of the neck defects; in unexplained infertility 
group, means of sperm concentration, total sperm count, total motile and pro-
gressive motile sperm count are found statistically significant using the codomi-
nant model group. Using the dominant model, statistically significant results 
are found in all infertile and teratozoospermia groups in terms of neck defects, 
in unexplained infertility group in terms of sperm concentration, total sperm 
count, total motile and progressive motile sperm count. The presence of the A 
allele in the unexplained infertility group is found to have a negative effect on 
sperm concentration and motility.
Limitations, reason for caution: Population size of the study can be increased 
to get more significant correlations.
Wider implications of the findings: Upon repeated analyses with wider popu-
lations, more distinct and significant results can be obtained, and the studied 
polymorphism can be included in male infertility screens in the future.
Study funding/competing interest(s): Funding by University(ies), Haliç 
University.
Trial registration number: None.

P-443 What is the minimal number of MII oocytes or day-3 embryos for 
a successful comprehensive chromosomal Screening (CCS) cycle

M. Milan Sanchez1, L. Rodrigo1, E. Mateu1, V. Peinado1, S. García Herrero1, 
I. Campos Galindo1, M.E. Poo1, C. Simón2, C. Rubio1

1IVIOMICS S.L., DGP Cromosómico, Valencia, Spain
2Fundación Instituto Valenciano de Infertilidad (FIVI) and Instituto  
Universitario IVI/INCLIVA Valencia University, Department of Obstetrics  
and Gynecology School of Medicine Stanford University, CSI, Valencia, Spain

Study question: To know what is the minimum number of metaphase II (MII) 
oocytes or cleavage stage embryos biopsied on day-3 to ensure the best repro-
ductive clinical outcome in terms of percentage of cycles with euploid embryos 
for transfer (TR), ongoing pregnancy rate per transfer (OPRT) and ongoing 
pregnancy rate per stimulated cycle (OPRC).
Summary answer: Both TR and OPRC were significantly better when ≥8 MII 
or when ≥5 day-3 embryos were available for biopsy. Oocyte or embryo vitrifi-
cation and accumulation is a recommendable strategy to this minimal outcome 
in low responder patients to optimize outcome in CCS cycles.
What is known already: In patients with advanced maternal age (41–44 years), 
our group has previously described a better prognosis in terms of OPRC in nor-
mal responders when compared to low responders.

Study design, size, duration: Retrospective cohort study including 1,154 fresh 
cycles from our CCS program, since January 2011 to December 2013. Patients 
between 25 and 46 years were included under indications such as advanced 
maternal age, recurrent miscarriage, repetitive implantation failure, increased 
aneuploidy rate on sperm, male factor, and previous aneuploid conception.
Participants/materials, setting, methods: Chromosomal analysis for all 
24-chromosomes was performed on single blastomere obtained at day 3 using 
aCGH (BlueGnome, Cambridge, UK). Embryo transfer of euploid embryos 
was performed on day-5. Threshold values, sensitivity and specificity were 
calculated using receiver operating characteristic (ROC) curves. Study groups 
were analyzed by Chi-square test. Statistical significance was considered with 
p < 0.05.
Main results and the role of chance: The ROC curve analysis revealed a cut-
off value of 7.5 MII oocytes for TR (70.9% sensitivity and 55.7% specificity) 
and 8.5 MII oocytes for OPRC (62.1% and 57.9%). Regarding day-3 biopsied 
embryos, cut-off values were 3.5 embryos both for TR (78.2% and 59.8%) and 
OPRC (80.1% and 48.0%). According to this, the clinical outcome of patients 
with <8 or ≥8 MII oocytes; and ≤4 or >4 biopsied embryos was performed. 
Significantly higher TR and OPRC were observed when ≥8MII (32.3% vs. 
59.3% in TR; 15.1% vs. 29.2% in OPCR; p < 0.0001) or >4 biopsied embryos 
(33.5% vs. 68.5% in TR; 15.2% vs. 34.7% in OPRC; p < 0.0001) were ob-
tained. OPRT remain comparable between groups (p = 0.58 and p = 0.26 in 
MII oocytes and biopsied embryos, respectively).
Limitations, reason for caution: Retrospective study and heterogeneity of pa-
tients included.
Wider implications of the findings: To establish the minimal number of 
MII oocytes or day-3 biopsied embryos that could be accumulated through 
several stimulation and vitrification cycles to improve clinical outcome in 
CCS cycles.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), IVIOMICS S.L.
Trial registration number: None.

P-444 Copy number changes in normal human fetuses could be residues 
from genome instabilities in preimplantation development

M. Bazrgar1, H. Gourabi1, A. Karimpour-fard2, P. Borjian1, M. Zamani Esteki3, 
T. Voet3, N.A. Davani3, K. Anisi1, M. Banai4, Z. Kuroshli1, B. Movaghar4, 
S. Borna5, M.R. Valojerdi4, J.R. Vermeesch3

1Department of Genetics at Reproductive Biomedicine Research Centre, 
Royan Institute for Reproductive Biomedicine ACECR, Tehran, Iran
2Departments of Pharmacology, University of Colorado School of Medicine, 
Aurora Colorado, U.S.A.
3Centre for Human Genetics, University Hospital Leuven KU Leuven, Leuven, 
Belgium
4Department of Embryology at Reproductive Biomedicine Research Centre, 
Royan Institute for Reproductive Biomedicine ACECR, Tehran, Iran
5Department of Gynecology and Obstetrics, Tehran University of Medical 
Sciences, Tehran, Iran

Study question: Origin of copy number variations (CNVs) between tissues in 
non-genetic diseases is unknown. Those might be either hotspot for genetic 
variation which led to shared CNVs by separate events during the life or resi-
dues from events in common lineages of early embryos. We aim exploring fetal 
mosaicism and its origins.
Summary answer: The frequency of reciprocal CNVs was varied from 2 to 
18. According to distribution pattern of frequent CNVs, their origin should be 
early development. Genes involved in fetal CNVs mostly have developmental 
role. Shared CNVs between fetuses are mostly known hotspots; those occurred 
in same tissues might have functional role.
What is known already: Intra-individual genetic variation has been reported 
in diseases without and with genetic component. Such genomic differences 
caused by post-zygotic events. Mosaicism is prevalent in preimplantation stage. 
Mutations during first post-zygotic cell divisions lead to beginning the life with 
many mutated stem cell lineages. Differentiation is known as the barrier for 
eliminating mosaic embryos. Mosaicism is highly reported in miscarriages; 
however some mosaicisms, such as CNVs could be compatible with live birth.
Study design, size, duration: Two apparently normal fetuses were achieved 
after informed consent of the parents following legal dispositions for therapeutic 
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abortion due to maternal indications on 5th month of pregnancy. Dissections 
of 21 tissues from the fetus no. 1 and 22 tissues of the fetus no. 2 were studied.
Participants/materials, setting, methods: Tissues, DNA was studied by array 
Comparative Genomic Hybridization (array CGH) using 195K probe slides 
in simple loops separately designed for each fetus. Copy number calling was 
performed using Circular Binary Segmentation (CBS) method. Reciprocal 
CNVs as high confidence CNVs validated by qPCR. Functional analysis was 
performed by Gene Ontology (GO).
Main results and the role of chance: Sixty two CNVs were observed 187 times 
in the fetus 1; of those 67 were reciprocal happened in 13 locations. In the fetus 2, 
explored CNVs were 56 which observed 108 times; of those 45 were related to 14 
reciprocal events. Some of CNVs were shared between both fetuses, some were 
found in the same tissues and some in different tissues. GO showed that altered 
genes are mostly involved in embryonic development pathways. Tissues cluster-
ing according to CNVs revealed those from the same embryonic origin in some 
cases are close together in a cluster; however, there were large disagreements with 
clustering of embryonic layers derivatives. Analysis of the CNVs by array CGH 
and qPCR showed that quantity of their change were not mostly integer multiples.
Limitations, reason for caution: We studied more than 20 tissues using array 
CGH. Whole genome study of more derivatives by SNP array and/or next gen-
eration sequencing certainly in single cell level could answer more questions. 
Since our finding is preliminary, its generalization as a reason for preimplanta-
tion genetic screening must be with caution.
Wider implications of the findings: Shared variations seem to be hotspots for 
CNV events while those occur in the same tissues might be functional. Dis-
agreements with clustering of embryonic layer derivatives could arises from 
multi-layer origin, high ratio of cells from layers except original layer, and ex-
tensive cell mixing /migration in embryonic development. All biopsied cells 
from each tissue have had not the same change because of either different ori-
gins or occurrence after tissue differentiation.
Study funding/competing interest(s): Funding by University(ies), 1. Royan 
Institute for Reproductive Biomedicine, ACECR, Tehran, Iran, 2. KU Leuven, 
Leuven, Belgium.
Trial registration number: N/A.

P-445 Is it obligatory to apply trophectoderm biopsy on the fifth day

H. Yelke1, Y. Kumtepe1, Z. Atayurt1, S. Yildiz1, C. Pirkevi1, H.A. Tac1, 
C.G. Ekmekci1, M. Cetinkaya1, S. Kahraman1

1Memorial Sisli Hospital, ART & Genetics Center, Istanbul, Turkey

Study question: Is it obligatory to wait for the fifth day and for hatching of 
blastocysts to be able to apply trophectoderm biopsy?
Summary answer: Trophectoderm biopsy on the fourth day is easy to apply 
and advantageous in preventing prolonged culture which may disturb the syn-
chrony between embryo development and endometrium. Also, cryopreservation 
of many blastocyst which brings increased labor to the laboratory and increased 
expenses to the patient can be prevented.
What is known already: Trophectoderm biopsy is an increasingly used method 
with several advantages over blastomer biopsy for preimplantation genetical 
diagnosis. But the necessity for waiting embryos to reach blastocyst stage and 
herniation brings some disadvantages as extended culture to day 6 for embryo 
transfer or cancellation of transfer and cryopreservation of all blastocyst for a 
future thawing cycle, which is very laborious and expensive.
Study design, size, duration: This is a retrospective cohort study. 20 single 
gene disorder cases between November 2012 and December 2013 to whom 
embryo transfers applied were included in the study. A total of 134 embryos 
were biopsied. Average female age was 29.8 and average number of embryos 
transferred was 1.3.
Participants/materials, setting, methods: All of the cases were incubated in 
time-lapse incubators and timing of biopsies were decided accordingly. Biop-
sies were applied between 100–104 h post-ICSI for embryos with explicit ICM 
and TE cells (1 or 2 expansion acc. to Gardner’s classification). At least 3 troph-
ectoderm cells were taken per each suitable embryo. Embryo transfers were 
applied on the fifth day between 123–126 h post-ICSI.
Main results and the role of chance: Genetic diagnosis were obtained for all 
biopsied embryos, which shows also the safety of the strategy. Biochemical, 
clinical and ongoing pregnancy rates were 70%, 60% and 55% respectively 
which is comparable to the average results of day 5 biopsies in the same group. 
Our main purpose for this strategy was to eliminate late day 5 or day 6 embryo 

transfers which seems to effect embryo-endometrium synchrony but it may also 
be useful for the laboratories cryopreserving all biopsied embryos to have time 
for diagnosis and decreases the cost caused by freezing-thawing procedure.
Limitations, reason for caution: This strategy is possible for the cases having 
at least early blastocyst stage embryos on the fourth day evening which may 
also be related with the choice of culture medium. On the other hand, it may still 
be necessary to biopsy remaining available embryos on day 5 and cryopreserve.
Wider implications of the findings: We selected only single gene disorder 
cases for this study since they were fertile couples with similar demographic 
properties. This strategy may also be used for other PGD indications and al-
ready being used in our laboratory based on the availability of embryos.
Study funding/competing interest(s): Funding by hospital/clinic(s), Authors 
have nothing to disclose.
Trial registration number: Nil.

P-446 Mutation analysis of Phospholipase C Zeta (PLC?) in patients 
with low fertilisation rate

A. Ilkan1, S. Aktuna2, T. Duman3, C. Hurdag1, O. Uner Ayvaz4, Y. Canillioglu5, 
V. Baltaci4, E. Unsal1

1Istanbul Bilim University, Histology and Embryology, Istanbul, Turkey
2Mikrogen Genetic Diagnosis Laboratory, Molecular Genetics,  
Cankaya-Ankara, Turkey
3Ankara University School of Medicine, Immunology and Allergy Disease, 
Cankaya-Ankara, Turkey
4Istanbul Bilim University, Medical Genetics, Istanbul, Turkey
5Istanbul Bahcesehir University, Histology and Embryology, Istanbul, Turkey

Study question: PLCζ, sperm soluble factor, has crucial roles in oocyte activa-
tion reported by various studies. Our objective was to investigate PLCζ mutations 
in patients who were globozoospermic, total-fertilization-failure, nuclear anom-
ally, total immotility to delineate if PLCζ mutations have the potential to alter 
gene function and lead to low fertilization.
Summary answer: Investigation of 15 PLCζ exons with sequence analysis 
highlighted various variants (p.Q94X, p.R197H, p.L440R, p.T303A, p.S500L). 
Some of these variants were not reported in the literature before and were only 
detected in patients with low fertilization rate so they may have a significant 
effect on PLCζ function.
What is known already: PLCζ is a known regulator of intracellular Ca2+ os-
cillations. In cases of male infertility, disruption of PLCζ function or expres-
sion leading to oocyte activation deficiency was reported. Studies have focused 
on expression profiling of the protein but there are limited number of studies 
investigating mutations in the gene itself. Detection of p.H398P and p.H233L 
mutations which modify structure of the protein and cause altered Ca2+ oscilla-
tions suggested a correlation between PLCζ mutations and infertility.
Study design, size, duration: 19 patients, globozoospermic (7), total-fertil-
ization-failure (8), Total pinhead (2), total immotility (2), that had fertilization 
failure or low fertilization rate were included in the study.
Participants/materials, setting, methods: DNA was extracted from peripheral 
blood and primers were designed to encompass all 15 exons of PLCζ gene. 
 Sequence analysis was performed using mutation surveyor. Sperm samples 
were collected from patient for future expression profiling studies.
Main results and the role of chance: Sequence analysis revealed two vari-
ants that were already reported: p.Q94X (rs138801851), p.S500L (rs1050530) 
and three variants that were not reported before: p.R197H, p.L440R, p.T303A. 
p.Q94X causes an early termination of the transcription and can lead to a trun-
cated protein and abolish the function of protein. Other missense variants can 
alter 3D structure of the protein. Investigation of population frequency of these 
variants is required in order to provide further support for this study and exclude 
role of chance. Family studies of these patients should also be designed to make 
sure that the variants are inherited.
Limitations, reason for caution: TFF patients are key patients in correlating 
PLCζ variants with infertility. We had limited number of TFF patients so se-
quence analysis of additional TFF patients should be performed. This was a 
preliminary study and future studies will focus on these detected variants to 
perform population screening and family studies.
Wider implications of the findings: There is only one reported PLCζ mutation 
in the Human Gene Mutation Database. PLCζ function is crucial for oocyte 
activation and delineating key variants in PLCζ gene will help us to correlate 
in PLCζ gene with male infertility. This will enable us to perform molecular 
screening of patients with TFF or low fertilization rate. Further investigation of 
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detected variants will also enlighten us about the effects of variants on PLCζ 
structure and function.
Study funding/competing interest(s): Funding by University(ies), Istanbul 
Bilim University.
Trial registration number: Istanbul Bilim University.

P-447 Preimplantation genetic screening as a useful tool to lower 
the risk of adverse reproductive outcomes in good-prognosis patients 
undergoing in vitro fertilization

F. Spinella1, M.G. Minasi2, A. Biricik1, S. Bono1, L. Spizzichino1, A. Ruberti2, 
M. Barberi2, A. Lobascio2, F. Fiorentino1, E. Greco2

1“Genoma”, Molecular Genetics Laboratory, Roma, Italy
2European Hospital, Reproductive Medicine, Roma, Italy

Study question: Can preimplantation genetic screening (PGS) using array 
comparative genomic hybridization (aCGH) be adopted as a tool to prevent 
useless transfers, early abortion and the birth of children with an aneuploidy 
condition, in groups of infertile patients undergoing IVF with a priori low risk 
for detection of chromosome abnormalities in embryos?
Summary answer: The unexpected high incidence of aneuploidy detected 
in embryos derived from good-prognosis patients suggests that chromosomal 
embryo assessment may also represent a useful tool to avoid an adverse repro-
ductive outcome, regardless of risk factors, over the usual controversial PGS 
purpose to improve the clinical success of the IVF techniques.
What is known already: Historically, the main indications of PGS included 
advanced maternal age, repeated implantation failure and recurrent pregnancy 
loss, with the purpose of improving the clinical outcome of the IVF treatments. 
To date, the technique is currently not suggested for so called ‘good prognosis’ 
patients, i.e. infertile patients <35 years undergoing IVF, with no history of 
miscarriages or repeated IVF failures, or patients at risk for monogenic diseases 
undergoing preimplantation genetic diagnosis (PGD).
Study design, size, duration: PGS by aCGH analysis was offered to ‘good 
prognosis’ patients undergoing IVF treatments in the period between January-
December 2013. Embryo biopsy was performed on day-5/day-6, followed by 
embryo transfer on a fresh or frozen cycle. The incidence and type of aneuploidy, 
miscarriage, clinical pregnancy and implantation rates were also determined.
Participants/materials, setting, methods: 147 patients (mean age 34.1 years) 
undergoing IVF were enrolled in the study: 108 (mean age 34.1 years) were 
simply infertile patients and 39 (mean age 34.1 years) were PGD patients. Bi-
opsied cells were first lysed, DNA amplified by whole genome amplification 
and analyzed by aCGH.
Main results and the role of chance: A total of 560 blastocysts from 159 
PGS cycles were diagnosed, 300 (53.6%) of which resulted aneuploid: 231/420 
(55.0%) involved infertile patients and 69/140 (49.3 %) were from PGD pa-
tients. The majority (61.3%) of aneuploidy detected in both groups resulted 
with low implantation potential, including single (22.7%) or double (5.3%) 
monosomy or complex aneuploidy (33.3%). Notably, 23.7% of blastocysts 
presented aneuploidies with high implantation potential, including 7.3% of 
 common aneuploidy (e.g. trisomy 21, 18, 13, sex chromosomes aneuploidy), 
single (14.0%) or double (2.3%) trisomy involving other chromosomes. Finally, 
in 15% of embryos the presence of mosaic aneuploidy was detected. Following 
transfer of 108 embryos, 56 women achieved a sustained pregnancy (57.1% 
clinical pregnancy rate/ET; 57.4% implantation rate).
Limitations, reason for caution: Although PGS results have demonstrated a 
high incidence of aneuploidy also in embryos derived from good-prognosis pa-
tients, further evidence is required from large-scale prospective clinical trials 
before its clinical use on routine basis. Data for the above studies will help to 
define the clinical utility of chromosome screening in the IVF setting.
Wider implications of the findings: The use of comprehensive chromosome 
screening technologies for selecting the most competent embryo(s) for transfer 
holds great promise. PGS provides an important contribution to the prediction 
of the reproductive competence of embryos, regardless of indication for test-
ing or risk factors. The enhanced selection empowered by PGS may provide a 
practical way to substantially lower the risk of an adverse reproductive outcome 
related with the transfer of chromosomally abnormal embryos, without com-
promising clinical outcomes.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), “genoma.”
Trial registration number: None.

P-448 Aneuploidy screening of human blastocysts derived from PGS 
patients using next-generation sequencing

Z. Yang1, J. Zhang2, X. Liu3, Y. Kuang4, J. Liu3

1ZytoGen, Research and Development, Timonium, U.S.A.
2New Hope Fertility Center, REI Divison, New York, U.S.A.
3Beijing Jia En De Yun Hospital, IVF Divison, Beijing, China
4Ninth People’s Hospital Shanghai Jiao Tong University School of Medicine, 
Assisted Reproductive Division, Shanghai, China

Study question: Does next-generation sequencing (NGS) detect all types of 
aneuploidies of human blastocysts derived from IVF patients undergoing pre-
implantation genetic screening (PGS) efficiently?
Summary answer: NGS detects all types of aneuploidies of human blastocysts 
accurately and provides PGS results with a high level of consistency compared 
with array CGH (aCGH). Moreover, NGS screening identifies euploid blasto-
cysts for transfer and may improve pregnancy and implantation rates for PGS 
patients.
What is known already: Recent advances in next-generation sequencing have 
provided new tools for detecting DNA mutations and chromosome aberrations 
for clinical diagnosis purposes. However, there is still very limited information 
about clinical application of NGS in IVF and PGS treatment cycles. According-
ly, the current study aims at evaluating the efficiency of aneuploidy screening 
using NGS for patients with unknown recurrent pregnancy loss and previous 
aneuploid conceptions.
Study design, size, duration: Blinded DNA samples from blastocytsts derived 
from PGS patients with unknown recurrent pregnancy loss and previous aneu-
ploid conceptions were analyzed with NGS and aCGH (BlueGnome/Illumina, 
Cambridge, UK) individually. Results obtained from the same embryos were 
compared and the two methods were evaluated for consistency.
Participants/materials, setting, methods: 56 blastocysts from 15 PGS pa-
tients at a mean age of 36.4 ± 3.6 years were biopsied and vitrified on day 
5. Whole genomic amplification was performed and analyzed with NGS and 
aCGH. Based on the NGS results, one to two euploid blastocysts were thawed 
and transferred to individual patients.
Main results and the role of chance: NGS detected all types of aneuploidies 
including monosomy, trisomy, dual and complex chromosomal abnormalities 
and provided 100% equivalent PGS diagnoses compared with aCGH. More-
over, NGS screening identified euploid blastocysts for transfer in 93.3% (14/15) 
of the PGS patients. Following the NGS screening, one to two euploid blasto-
cysts were thawed and transferred to individual patients. 71.4% (10/14) of the 
patients became clinically pregnant with gestation sac(s) and fetal heart beat(s) 
and the implantation rate per embryo transfer was 72.2% (13/18). A 64.3% 
(9/14) of ongoing pregnancy rate was achieved while a 10% (1/10) of miscar-
riage rate was observed in the current study.
Limitations, reason for caution: Results are based on observations with blas-
tocysts derived from PGS patients with unknown recurrent pregnancy loss and 
previous aneuploidy conceptions and may not fully generalize to all IVF and 
PGS patients with different clinical indications.
Wider implications of the findings: Our data demonstrate that NGS provides 
accurate diagnoses for PGS patients with unknown recurrent pregnancy loss and 
previous aneuploidy conceptions compared with the established methodology. 
With increasing sensitivity for aneuploidy screening and reducing the overall 
cost of sample testing, NGS may offer additional advantages over aCGH. Fur-
ther randomized clinical trials are planned to verify these preliminary findings.
Study funding/competing interest(s): Funding by hospital/clinic(s), this study 
is supported by internal funding. All authors report no competing interests.
Trial registration number: Not applicable.

P-449 No difference in embryo development and aneuploidy rates 
between successful and unsuccessful cycles following embryo transfer of 
euploid embryo(s) for patients with advanced maternal age

L. Nanassy1, E. Gajdocsi1, A. Nemes1, F. Antal2, A. Vereczkey3

1Versys Clinics Human Reproduction Institute, Embryology, Budapest,  
Hungary
2Reprogenex Genetic Diagnostic Laboratory, Genetics, Budapest, Hungary
3Versys Clinics Human Reproduction Institute, Surgery, Budapest, Hungary

Study question: Is there any characteristics of patients or embryo developmen-
tal parameters that would relate to the success of an in vitro fertilization (IVF) 
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cycle following the transfer of euploid embryos for patients with advances  
maternal age (AMA)?
Summary answer: The outcome of an IVF treatment combined with preim-
plantation genetic screening (PGS) seems to be independent of the number of 
oocytes, fertilization and euploidy rates, the number of embryo transferred and 
their morphology when they have at least one euploid embryo.
What is known already: Historically, PGS were developed to patients having a 
risk of producing aneuploid embryos with a higher frequency. It is a well known 
phenomena that numerical errors of chromosomes increases with advancing 
age in women. PGS is proven to be an effective tool reducing miscarriage and 
facilitates single embryo transfer as well. For proper consultation of patients 
with AMA, it has a great importance to determine characteristics that exclude 
patients from PGS.
Study design, size, duration: Data from fifty-one patients with AMA 
(≥35 years of age) having embryo transfer following IVF treatment with pre-
implantation genetic screening between September of 2012 and December of 
2013 was retrospectively analyzed.
Participants/materials, setting, methods: Fifty-one patients with AMA with 
at least one euploid embryo were included in the study. Comparison of patients 
average age, the number of oocytes and embryos, fertilization, euploidy and 
blastulation rates and transfer score was carried out between successful and 
unsuccessful cycles. Student t-test and chi square analysis were performed.
Main results and the role of chance: Chemical and clinical pregnancy rates of 
56.86% (29/51) and 45.10% (23/51) were achieved with patients aged 35 and 
older with IVF combined with PGS, respectively. After adjusting p value for 
multiple comparisons (n = 10; p < 0.005), no difference was found between un-
successful and successful PGS cycles in age (37.43 ± 0.079 vs. 37.69 ± 0.084), 
previously failed cycles (1.75 ± 0.076 vs. 1.70 ± 0.084), number of oocytes 
(11.75 ± 0.205 vs. 9.96 ± 0.217), number of mature oocytes (9.79 ± 0.161 vs. 
7.65 ± 0.177), fertilization rate (70.85 ± 0.624 vs. 68.17 ± 0.866), euploidy 
rate (42.34 ± 0.857 vs. 54.68 ± 1.359), blastulation rate (29.62 ± 0.979 vs. 
34.80 ± 1.176), transfer score (4.84 ± 0.088 vs. 5.37 ± 0.098) and the number 
of embryos transferred (1.36 ± 0.020 vs. 1.48 ± 0.022). Also, the frequency of 
euploid embryo transfers did not reach blastocyst stage after day 3 biopsy did 
not differ between the two groups (8/28 (28.57%) vs. 5/23 (21.74%)).
Limitations, reason for caution: The sample size of these types of retrospec-
tive studies always plays a crucial role and with a higher number of participants 
stronger conclusions can be drawn. Results need to be periodically re-evaluated 
when more data is available for AMA patient for proper consultation.
Wider implications of the findings: For a proper consultation of patients 
with AMA often experienced multiple failed cycles already, clinics need to 
continuously evaluate their results in their own settings in order to be able 
to safely offer these state-of-the-art treatment options like PGS. It is reassur-
ing that patients seeking PGS treatment with AMA even with a lower number 
of embryos achieve pregnancy with the same chance as with those with high 
number of embryos.
Study funding/competing interest(s): Funding by hospital/clinic(s), Versys 
Clinics Human Reproduction Institute.
Trial registration number: None.

P-450 Relevance of single nucleotide polymorphism on p53, IL-11,  
IL-10 and VEGF in patients with repeated implantation failure and 
pregnancy loss

A. Turienzo1, B. Lledó1, J.A. Ortiz1, R. Morales1, E.M. García1, J. Llácer2, 
R. Bernabeu2

1Instituto Bernabeu, Instituto Bernabeu Biotech, Alicante, Spain
2Instituto Bernabeu, Instituto Bernabeu, Alicante, Spain

Study question: Investigate whether single nucleotide polymorphism on p53, 
IL-11, IL-10 and VEGF has a higher prevalence among women with a history 
of recurrent implantation failure (RIF) and pregnancy loss (RPL).
Summary answer: In a population of RIF and RPL patients a high incidence 
on p53 gene polymorphism PP at position 72 was observed. As for IL-10 the 
genotype AA at position −1082 was more prevalent in RIF patients.
What is known already: Recurrent pregnancy loss (RPL) and implantation 
failure (RIF) are the most common cause of lack of unsuccessful pregnancy 
after IVF. Underlying causes such as genetic, endocrine, anatomical or autoim-
mune was found in more than 50% couples. Several factors such as a variety of 
environmental as well as lifestyle factors have been considered for idiopathic 

pathogenesis. Moreover, gene polymorphism may predispose to an increased 
risk and less attention has been paid to gene polymorphisms.
Study design, size, duration: SNPs genotyping has been studied in 266 
women. The control group included 81 oocyte donors. In the study group 185 
women were included: 94 with recurrent implantation failure (RIF) and 91 with 
recurrent pregnancy loss (RPL).
Participants/materials, setting, methods: RIF was defined as a cumulative 
total of four cleaved good quality embryos with negative hCG serum levels. 
RPL was defined as two or more miscarriages. Oocyte donors were selected 
according to Instituto Bernabeu egg donation program requirements. The main 
outcome measures were biochemical pregnancy, implantation rate and ongoing 
pregnancy.
Main results and the role of chance: The frequency of P72/P72 genotypes 
on p53 gene among women experiencing RIF was 9.5% compared with 9.9% 
for those with a history of RPL and 6% in controls (p < 0.01). The frequency 
of AA genotypes on IL-10 gene among women experiencing RIF was 43.2% 
compared with 33.7% for those with a history of RPL and 22.9% in controls 
(p < 0.01). There were no significant differences with respect to VEGF and 
IL-11.
Limitations, reason for caution: This study adds data suggesting genetic fac-
tors may increase susceptibility to RIF and RPL. However an individual is em-
bedded with the context of that individual’s entire genome and environment. In 
fact, some others genes related to implantation could also play an important role 
in determining the causes of implantation failure.
Wider implications of the findings: This investigation reveals that in RIF and 
RPL patients P72 on p53 genes and −1082 AA on IL-11 are more prevalent than 
fertile population. This information together with some additional markers will 
allow developments of diagnostic tests for detect risk for RIF and RPL before 
infertility treatment is initiated.
Study funding/competing interest(s): Funding by hospital/clinic(s), Conflicts 
of interest and source of funding none declared.
Trial registration number: The study is not an RCT.

P-451 A comparison of aneuploidy rates between Asian and Caucasian 
patients

B. Behr1, D. Smotrich2, M. Gaona2, A. Hamic2, X. Wang2, J.D. Kort1

1Stanford University Medical Center, OB-GYN, Stanford, CA, U.S.A.
2La Jolla IVF, OB-GYN, La Jolla, CA, U.S.A.

Study question: Does a difference in aneuploidy rates explain the observed dif-
ferences in pregnancy and live birth rates between Caucasian and Asian patients 
undergoing assisted reproduction?
Summary answer: There is no significant difference in aneuploidy rates be-
tween embryos from Asian and Caucasian patients. Therefore aneuploidy can-
not be the etiology of the observed difference in IVF outcomes between these 
two patient populations.
What is known already: Aneuploidy contributes to the majority of in vitro fer-
tilization (IVF) failures. Previous observational studies have shown that Asian 
women undergoing IVF without pre-implantation genetic screening (PGS) have 
lower pregnancy and live birth rates compared to Caucasian counterparts, but 
have failed to identify an etiology for this discrepancy. No prior studies have 
investigated if aneuploidy rates vary between different ethnicities. Different 
rates of aneuploidy between different ethnicities would explain the observed 
difference in IVF outcomes.
Study design, size, duration: This was a retrospective cohort study.  
Three-hundred and eight IVF cycles using PGS with 24-chromosome analysis 
between 2012 and 2013 were included.
Participants/materials, setting, methods: The 308 patients, or oocyte donors 
when applicable, who underwent IVF with PGS with a day 5 biopsy and day 
6 transfer, who identified as Caucasian or Asian ethnicity were included for 
analysis. Charts were reviewed for patient age, oocyte yield, and PGS results. 
Chi-squared analysis was used for analysis.
Main results and the role of chance: PGS was performed on 2,439 embryos, 
including 736 from oocytes of patients or donors identifying themselves as 
Asian ethnicity and 1,703 from oocytes of patients or donors identifying them-
selves as Caucasian ethnicity. The overall aneuploidy rate was 58.2%. After 
stratifying by age, there was no significant difference in euploid rates among 
embryos of Asian patients compared to embryos of Caucasian patients (Age 
≤25 years: 44% vs. 51%, p = 0.10, Age 26 to 29: 50% vs. 48%, p = 0.71, Age 
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30 to 35: 39% vs. 40%, p = 0.84, Age 35 to 39: 16% vs. 23%, p = 0.20, Age 40 
to 45: 7% vs. 15%, p = 0.07), and in fact Asians >40 years were significantly 
more likely to have at least one euploid embryo available for transfer (27% vs. 
21%, p = 0.002).
Limitations, reason for caution: This study was limited by its retrospective 
nature and limited sample size. With greater numbers, some of the trends 
may reach significance. Additionally, ethnicity was self-reported and mixed 
ethnicity (i.e., Caucasian-American) was unaccounted for. Paternal contri-
butions to aneuploidy were not accounted for, and may also confound these 
results.
Wider implications of the findings: There was no observed difference in an-
euploidy rates between similarly aged patients who identify as Asian and those 
who identify as Caucasian, therefore aneuploidy does not explain the observed 
difference in IVF outcomes between these patient populations. Future research 
should investigate other etiologies that might explain this difference, including 
endometrial receptivity or non-ploidy related embryo viability.
Study funding/competing interest(s): Funding by hospital/clinic(s), La Jolla 
IVF.
Trial registration number: Not applicable.

P-452 The FSH receptor genotype affects responsiveness to controlled 
ovarian stimulation in normogonadotropic women treated with GnRH-a 
long protocol plus recombinant FSH

C. Alviggi1, A. Conforti1, P. De Rosa1, R. Vallone1, A.N. Della Gatta1, 
G. Cioffi1, M. Scotto Di Frega1, I. Strina1, S. Picarelli1, T. Pagano1,  
G. De Placido1

1Università di Napoli Federico II, Dipartimento di Neuroscienze Scienze 
Riproduttive ed Odontostomatologiche – Università degli Studi di Napoli 
‘Federico II’ Via Sergio Pansini 5 – 80131 Naples Italy, Napoli, Italy

Study question: Could FSH receptor (FSH-R) polymorphsim (Thr307/
Asn680 and Ala307/Ser680) influence controlled ovarian stimulation in IVF/
ICSI candidates?
Summary answer: This study confirms that the FSH-R genotype may interfere 
with physiological responsiveness of the target organ to human recombinant 
FSH (r-hFSH) stimulation.
What is known already: Early studies identified a subgroup of normogonado-
tropic patients who have normal estimated ovarian reserves but resistance to 
FSH stimulation during controlled ovarian stimulation. Carriers of FSH-R 
Thr307/Asn680 and Ala307/Ser680 polymorphisms seems to have the same 
“hypo-response” profile showing higher requirement of exogenous gonadotro-
phins during COS.
Study design, size, duration: A retrospective study on 42 normogonadotropic 
patients undergoing a standard IVF/ICSI cycle in our Department (Federico II 
University), from October 2011 to April 2012, has been carried out.
Participants/materials, setting, methods: Based on r-hFSH consumption, 
the study population was divided into 2 groups: hypo-responders with cumu-
lative r-hFSH >2500 IU (Group A; n = 17) and a control group (Group B; 
n = 25) with cumulative r-hFSH ≤2500 IU. The FSH genotype was assessed 
by polymerase chain reaction and restriction fragment length polymorphism 
analysis.
Main results and the role of chance: Demographic and anthropometric char-
acteristics did not differ significantly between the two groups. FSH basal levels 
(p = 0.02), the mean number of r-hFSH vials (p = 0.0001) and days of stimula-
tion (p = 0.03) were significantly higher in group A. The number of oocytes 
retrieved (p = 0.0003) and embryos transferred (p = 0.001) was significantly 
lower in group A. No statistically significant differences regarding cumulative 
pregnancy rates, abortion rates and rates of ongoing pregnancy was observed. 
Serum levels of estradiol, measured on the day of hCG administration, were 
significantly lower in group A (p = 0.0001).

The incidence of Ser/Ser genotype was higher in Group A (p = 0.02) while 
the Asn/Ser genotype was more frequent in the control group (p = 0.04).
Limitations, reason for caution: Considering the small study population size, 
these observations needs to be confirmed by larger well-conducted studies.
Wider implications of the findings: On the basis of patient genetic profile, 
a “tailored” FSH therapy could be opted giving the chance to customize the 
dosage and the timing of stimulation. The immediate implications would be a 
saving in costs and an increase in treatment acceptance.

Study funding/competing interest(s): Funding by University(ies), Dipar-
timento di Neuroscienze, Scienze Riproduttive ed Odontostomatologiche – 
Università degli Studi di Napoli ‘Federico II’, Via Sergio Pansini, 5 – 80131, 
Naples, Italy.
Trial registration number: Not available.

P-453 Development of an NGS-based solution for the identification 
of individuals carrying recessive genetic mutations in reproductive 
medicine

B. Rodríguez-Santiago1, A. Abulí2, M. Garcia-Aragonés1, M. Boada2, 
X. Armengol1, M. Parriego2, E. Clua2, M. del Campo2, B. Coroleu2, A. Veiga2, 
X. Estivill2, L.A. Pérez-Jurado3, L.L. Armengol1, P.N. Barri2

1qGenomics, R&D Department, Barcelona, Spain
2Hospital Universitari Quirón Dexeus, Department of Obstetrics Gynecology 
and Reproduction, Barcelona, Spain
3Universitat Pompeu Fabra, Genetics Unit, Health and Experimental Sciences 
Department, Barcelona, Spain

Study question: The identification of couples at risk of transmitting a reces-
sive genetic disorder allows them to take informed and responsible actions 
regarding their reproductive plans. NGS is revolutionizing genetic research 
and diagnosis in reproductive medicine. Can NGS technologies efficiently 
evaluate the carrier status for most commonly genes mutated in recessive 
disorders?
Summary answer: We developed an NGS-based approach targeting genes 
causing prevalent and severe recessive diseases for testing healthy, IVF couples 
and donors/recipients in donation programs in order to reduce the odds of pass-
ing a recessive or X-linked disorder to the offspring.
What is known already: Screening tests for carriers of recessive disorders 
have been developed using SNP-genotyping approaches. SNP-based arrays 
interrogate specific mutations within selected genes but they do not explore 
all known and unidentified disease-causing mutations, and only interro-
gate point mutations or small in/dels present in a given gene. By contrast, 
NGS technologies are capable of detecting a wider range of disease-causing 
mutations in a cost-efficient manner, and are likely to replace genotyping 
methods in the near future.
Study design, size, duration: We developed the NGS assay to measure the 
analytical validity of our test by analyzing positive and negative control DNA 
samples. We measured overall sensitivity and specificity of different known 
genetic mutations present in a blinded training set. Clinical validity study is 
ongoing.
Participants/materials, setting, methods: The qCarrier test is based in se-
quence capture, followed by high-throughput sequencing of the captured ge-
nome using a personal genome analyzer. Bioinformatic analysis is keystone in 
the process, as it combines several algorithms optimized for the identification 
and annotation of different types of mutations (point mutations, indels, copy-
number and rearrangements).
Main results and the role of chance: Our experience with NGS gene panels 
showed extremely high sensitivities (>99%) for all kinds of mutations [1–2]. 
For qCarrier validation, we obtained DNA from 57 unrelated individuals: 
39 patients and 18 previously genotyped controls. The validation set was 
composed of 49 different known mutations (67 in the patients), including 
29 SNVs, 13 indels and 25 CNVs causing different diseases: cystic fibro-
sis, phenylketonuria, spinal muscular atrophy, hypothyroidism, thalassemia, 
factor V deficiency and Duchenne muscular dystrophy. All but one (48/49) 
different mutations were correctly scored in the blinded study and only one 
deletion-type mutation remained undetected. This information allowed us to 
finely tune the algorithm to reach maximum sensitivity. All single nucleotide 
changes were validated and no known recessive mutations were called in the 
control samples.
Limitations, reason for caution: A major limitation is the current knowl-
edge of the real extent of human genetic variation. The identification of 
previously unknown variations challenges the communication of results. 
This emphasizes the absolute need for an adequate pre and post-test genetic 
counselling that clearly states the advantages and limitations of the current 
knowledge.
Wider implications of the findings: After demonstrating the technical and 
clinical validity of the approach for donor/receptor matching, we plan to 
offer the test to couples with immediate reproductive plans, as we envision 
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that they might also benefit from knowing their carrier status. Regarding 
technical improvements, it is crucial to have an unbiased representation of all 
genes included in the test, to expand the target genes to additional disorders 
(mainly X-linked) and to precisely measure nucleotide-repeat expansions 
from NGS data.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), qGenomics and Hospital Universitari Quirón Dexeus.
Trial registration number: N/A.

P-454 Validation of various embryo morphokinetic models for assessing 
aneuploidy risk in day 3 and day 5/6 PGS biopsies

Q. Zhan1, N. Zaninovic1, E. Tabora-Sierra2, Z. Ye1, R. Clarke1, J. Malmsten1, 
Z. Rosenwaks1

1Center for Reproductive Medicine, Reproductive Medicine, New York, NY, 
U.S.A.
2Manhattan College, Engeering, New York, NY, U.S.A.

Study question: To validate our own and other previously published predictive 
models of embryo ploidy in day 3 and day 5/6 PGS biopsies.
Summary answer: Our aneuploidy risk model, which integrated three early 
kinetic parameters and maternal age, demonstrates higher sensitivity and speci-
ficity for embryo ploidy assessment compared to previously published models.
What is known already: An aneuploidy risk model was developed for day 3 
biopsy embryos (Basile et al., 2014) using two early morphokinetic parameters 
for embryo euploid prediction. Another risk model was published for day 5 
biopsied embryos (Campbell et al., 2013) indicating correlation of aneuploidy 
risk and the time of blastulation.
Study design, size, duration: A retrospective analysis of 133 PGS cycles in-
cluding 66 day 3 and 67 day 5/6 biopsies. Correlation among embryo ploidy 
and morphokinetic parameters were performed separately for day 3 and day 5/6 
biopsies. Multivariate statistical analysis was used to develop our model and to 
validate published models.
Participants/materials, setting, methods: Embryos (n = 852) were cultured 
in time-lapse incubators (EmbryoScope®, Unisense Fertilitech, Denmark) and 
embryo kinetic times were annotated blindly to the PGS results. Chromosomal 
analyses were done by FISH, CGH or SNP. Embryo ploidy was classified as eu-
ploid, aneuploid (single chromosome abnormalities) or complex abnormalities 
(two or more abnormalities).
Main results and the role of chance: When the Basile model using two pa-
rameters was applied to our day 3 biopsy data, respectable sensitivity (80%, 
true positive) and specificity (46%, true negative) was found. Adding another 
embryo synchronization parameter and maternal age strengthened the predic-
tive power of our model. This resulted in comparable sensitivity (77%) and an 
increase in specificity (57%). We were unable to validate the Campbell model 
using our day 5 biopsy data, even after lowering blastulation time (<118 h) as 
suggested by the authors. When our day 3 biopsy model was applied to day 
5 biopsy data, similar sensitivity (79%) and specificity (60%) were observed. 
This indicates that our model is valid regardless of the biopsy day.
Limitations, reason for caution: When FISH was used for day 3 biopsies, only 
9 of 23 chromosomes were analyzed.
Wider implications of the findings: Validation of aneuploidy risk models need 
to be performed in each laboratory on their own data set. Differences in patient 
population, genetics, maternal and male age, day and methods of biopsy as well 
as method of chromosomal analysis can be responsible for model differences. 
Our model could be applied universally as an additional patient counseling tool 
prior to day 3 or day 5/6 biopsy if validated by other laboratories.
Study funding/competing interest(s): Funding by University(ies), CRM, 
Weill Cornell Medical College.
Trial registration number: None.

P-455 A model to assess anuploidy risk based on early morphokinetic 
parameters and female age for both day 3 and day 5 biopsied embryos

N. Zaninovic1, Q. Zhan1, E. Tabora-Sierra2, Z. Ye1, R. Clarke1, J. Malmsten1, 
Z. Rosenwaks1

1The Center for Reproductive Medicine, Reproductive Medicine, New York,  
NY, U.S.A.
2Manhattan College, Chemical Engineering, New York, NY, U.S.A.

Study question: To develop and validate an early morphokinetic aneuploidy 
risk model as a tool for prognosticating ploidy in day 3 or day 5/6 embryos.
Summary answer: Three early embryo morphokinetic parameters assessed in 
the interval between 2 and 5 cell stage along with maternal age, positively cor-
relates with ploidy regardless of embryo biopsy stage.
What is known already: An aneuploidy risk model has been developed for day 
3 biopsy embryos (Basile et al., 2014) where early morphokinetic parameters 
were associated with euploidy prediction. Similarly, an aneuploidy risk model 
for day 5 biopsy embryos indicated a correlation between aneuploidy and blas-
tulation time (Campbell et al., 2013). Both models require individual laboratory 
validation and improvements.
Study design, size, duration: An aneuploidy risk model was developed and 
retrospectively validated using multivariate statistical analysis on 852 embryos 
from 133 PGS cycles (66 day 3 and 67 day 5/6). Although it was a retrospective 
analysis, embryo morphokinetic parameters were assessed blindly to the PGS 
results. maternal age was included in the model.
Participants/materials, setting, methods: Embryo morphokinetic parameters 
were assessed by time-lapse incubators (EmbryoScope®, Unisense Fertilitech, 
Denmark) through day 6. Embryos were analyzed by FISH, aCGH or SNP and 
classified as euploid, aneuploid (ANU, single chromosomal abnormality) or 
complex abnormalities (CxA, two or more abnormalities). Multivariate statisti-
cal analysis were used for model building and validation.
Main results and the role of chance: Blastocyst rate is negatively correlated 
with advancing maternal age (49.7% < 40, 36.7% > 40). This negative trend was 
also correlated with euploidy within blastocysts (63.9% to 25.9%), indicating 
maternal age as the principal determinant of aneuploidy. Higher incidence of 
complex abnormalities was observed in day 6 compared to day 5 blastocysts. 
Embryos with CxA presented different morphokinetic behaviors compared to 
other ploidy groups. Our model, using early morphokinetic parameters and ma-
ternal age, positively estimated ploidy regardless of embryo biopsy stage (day 
3, 5, 6). In patients <40, the model had higher efficiency in detecting complex 
abnormalities (AUC = 0.69) vs. aneuploidies (AUC = 0.58). In patients >40, 
differentiation of various ploidies was comparable but with higher incidence of 
abnormalities, indicating requirement for PGS.
Limitations, reason for caution: All embryos, even those not reaching blas-
tocyst stage, should be chromosomally analyzed. Other than age, patient 
specific inherited factors that might influence ploidy should be explored and 
integrated.
Wider implications of the findings: Our model is based on early kinetic pa-
rameters (between 2–5 cells) and maternal age. This model can be used as an 
additional patient counseling tool prior to day 3 or day 5/6 biopsies. It can be 
particularly effective for younger patients presenting suboptimal morphokinetic 
parameters.
Study funding/competing interest(s): Funding by University(ies), CRM, 
Weill Cornell Medical College.
Trial registration number: None.

P-456 Differences in ploidy do not affect morphokinetic characteristics 
of embryos time-lapse-imaged up to the 8-cell stage after polar body 
diagnosis

J.E. Dietrich1, E. Capp1, J. Weigert1, T. Strowitzki1, B. Toth1

1Heidelberg University Women’s Hospital, Gynecological Endocrinology and 
Fertility Disorders, Heidelberg, Germany

Study question: Can morphogenetic characteristics be used to distinguish 
between euploid and aneuploid embryos that were time-lapse-imaged up to 
the 8-cell stage after polar body diagnosis (PBD)? Preliminary data from our 
ongoing study will be presented.
Summary answer: Morphokinetic parameters analyzed in this study cannot 
be used to distinguish between euploid and aneuploid embryos up to the 8-cell 
stage.
What is known already: It was previously shown that after compaction the 
time from insemination to the initiation of compaction (tSC), start of blastula-
tion (tSB) and full blastocyst (tB) differ significantly among euploid and aneu-
ploid embryos (eE and aE). Aneuploid embryos have a delayed tSC, tSB and tB. 
However, until the 8-cell stage no morphokinetic differences were identified. 
(Campbell et al., 2013, RBM Online, 26, 477–485).
Study design, size, duration: This retrospective study analyzed 14 cycles 
with 13 patients undergoing ICSI and PBD in our clinic between 09/2013 
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and 01/2014. All women had a normal karyogram except for three (mosaic 
47XXX/46XX, translocations t(1,18) or t(18,20)). ICSI was performed on 
n = 95 oocytes with n = 67 being fertilized and n = 55 included for analysis.
Participants/materials, setting, methods: PBD was done using FISH against 
chromosomes 13, 16, 18, 21, 22 (n = 11), X (n = 1) or translocations (n = 2). 
Time-lapse imaging was performed up to day 3. Data in hours are presented as 
median (quartiles 25 and 75) and were analyzed by pairwise exclusion using 
Shapiro-Wilks- and Mann-Whitney-Test (SPSS Version 20).
Main results and the role of chance: To identify morphokinetic differ-
ences among eE and aE we compared several parameters. The median time 
when the second PB was extruded was tPB2(eE) = 2.92(2.04–4.44) and 
tPB2(aE) = 3.50(2.66–4.44) (p > 0.05). The time when a pronucleus ap-
peared was tPNa(eE) = 6.85(5.96–7.67) and tPNa(aE) = 7.22(6.58–8.40) 
(p > 0.05). Both pronuclei had faded at tPNf(eE) = 26.85(24.15–28.60) 
and tPNf(aE) = 25.05(23.04–29.55) (p > 0.05). The time from insemina-
tion to completion of division to 2–8 cells (tn) did not differ between eu-
ploid and aneuploid embryos. When comparing developmental periods, 
the time of pronuclear stage was cPN(eE) = 20.00(17.06–21.13) and 
cPN(aE) = 18.40(15.27–20.28) (p > 0.05), cell cycle times (ccn) did also 
not differ between euploid and aneuploid embryos. The synchrony of the nth 
cell cycle (sn) was s2(eE) = 0.67(0.17–1.17) and s2(aE) = 0.75(0.19–3.13), 
s3(eE) = 2.99(1.95–6.34) and s3(aE) = 4.16(2.25–6.33) (p > 0.05).
Limitations, reason for caution: Ploidy was assessed by PBD through FISH 
on just a limited number of chromosomes. In addition, sample size is small.
Wider implications of the findings: Our preliminary results are in agreement 
with previous findings by Campbell et al., 2013 and suggest that the analyzed 
morphokinetic parameters up to the 8-cell stage cannot be used to identify 
aneuploidy and recommend testing for ploidy by other means, i.e. FISH or 
ArrayCGH.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Heidelberg University Hospital, Heidelberg, Germany. The 
authors declare no competing interests.
Trial registration number: A trial registration number was not required due to 
the retrospective study design.

POSTER VIEWING

REPRODUCTIVE ENDOCRINOLOGY

P-457 Comparison of efficacy and safety of hCG trigger and a “dual 
trigger” in high responders undergoing fresh embryo transfer

B. Shapiro1, S. Daneshmand1, F. Garner1, M. Aguirre1, C. Hudson1, S. Thomas1

1Fertility Center of Las Vegas, Reproductive Endocrinology, Las Vegas, U.S.A.

Study question: Is the “dual trigger” (GnRH agonist combined with low-dose 
hCG) associated with comparable live birth rate and risk of ovarian hyperstimu-
lation syndrome (OHSS) in high responders receiving fresh embryo transfer 
when compared with a trigger of hCG alone?
Summary answer: After controlling for significant confounders, the dual trig-
ger was associated with significantly greater live birth rate and reduced OHSS 
incidence.
What is known already: There is no prior published comparison of the dual trig-
ger to an hCG trigger in high responders. Previous studies compared the dual trig-
ger to agonist trigger in high responders or to hCG trigger in normal responders.
Study design, size, duration: This retrospective cohort study included  
420 high responders with ≥20 follicles and fresh blastocyst transfer, 238 of 
which received dual triggers and 182 received hCG-only trigger in the period 
2001–2012.
Participants/materials, setting, methods: Patients were stimulated with gonado-
tropins under a GnRH-antagonist protocol and “triggered” with hCG-only or else 
GnRH-agonist combined with low-dose hCG (“dual trigger”). Blastocyst transfer 
was the standard of care. Multiple logistic regression assessed the effect of trigger 
type on birth and OHSS rates while controlling for confounding variables.
Main results and the role of chance: After considering 14 potential confound-
ing variables (maternal age, weight, BMI, stimulation duration, follicle count, 
pre-ovulatory estradiol and progesterone levels, oocyte number, mature oocyte 

number, fertilized oocytes, number blastocysts transferred, day of blastulation, 
presence of frozen supernumerary blastocysts, and endometrial thickness), 
stepwise logistic regression found the significant predictors of live birth were 
trigger type (P < 0.0001), day of transfer (P < 0.0001), duration of stimulation 
(P = 0.0012), and number of transferred blastocysts (P = 0.0049). The odds 
ratio for live birth with the dual trigger relative to hCG trigger was 2.7 (95% CI 
1.7–4.4). Stepwise logistic regression found the significant predictors of OHSS 
were pre-trigger estradiol level (P < 0.0001) and trigger type (P = 0.0001). The 
odds ratio for OHSS with an hCG trigger relative to the dual trigger was 94 
(95% CI 15–2101).
Limitations, reason for caution: This retrospective study was not randomized, 
and only considered cycles of embryo transfer.
Wider implications of the findings: While OHSS remains possible with the dual 
trigger, the risk appears to be substantially reduced when compared to hCG alone, 
and the greater live birth rate with the dual trigger suggests a reasonably safe and 
efficacious method for fresh transfer in high responders. The observed differ-
ences should be confirmed by further study and the cause(s) should be clarified, 
as these may have implications for fresh transfer and oocyte/embryo banking.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fertility 
Center of Las Vegas.
Trial registration number: None.

P-458 Estrogen receptor gene variants affect the follicular outcome of 
standard gonadotropin stimulation

L. Lazaros1, K. Zikopoulos1, C. Pamporaki1, C. Kitsou1, I. Kosmas2, T. Stefos1, 
E. Hatzi1, I. Georgiou1

1Ioannina University, Medical School Department of Obstetrics and  
Gynecology Genetics and IVF Unit, Ioannina, Greece
2Ioannina State General Hospital G. Chatzikosta, Department of Obstetrics 
and Gynecology, Ioannina, Greece

Study question: Do the ERα c.454-397T > C, ERα c.454-351A > G and ERβ 
1730G > A polymorphisms influence the controlled ovarian stimulation (COS) 
outcome?
Summary answer: The ERα c.454-397T > C, c.454-351A > G genotypes and 
diplotypes as well as the ERβ 1730G > A genotypes were associated with the 
ovarian response to standard gonadotropin stimulation of women undergoing 
in vitro fertilization.
What is known already: Estrogen, stimulating the FSH action on granulosa 
cells, plays a primary role in the development of follicles capable of respond-
ing to the appropriate hormonal stimulation to grow in size, produce a mature 
oocyte and develop into a corpus luteum. Estrogenic action in target tissues 
is mediated by estrogen receptors, which are present in the ovary, the uterus, 
the mammary glands, the thecal layer and the pituitary gland, showing their 
primary role in reproduction.
Study design, size, duration: Three hundred women with tubal or male-factor 
infertility, undergoing in vitro fertilization (IVF) or intracytoplasmic sperm 
injection (ICSI) in a period of 2 years constituted the study population. Fur-
thermore, 300 women with at least one spontaneous pregnancy participated in 
this prospective study as the control group.
Participants/materials, setting, methods: The FSH, LH and E

2
 levels were 

determined at the third day of the menstrual cycle, while the follicular size, 
the follicle and oocyte numbers were recorded during oocyte retrieval. ERα 
c.454-397T > C (PvuII, rs2234693) and c.454-351A > G (XbaI, rs9340799) 
polymorphisms as well as ERβ 1730G > A (AluI, rs4986938) polymorphism 
were genotyped.
Main results and the role of chance: Significant differences in the number of 
large follicles were observed among ER genotypes. Specifically, women with 
PvuII CC genotype presented with 7.64 ± 5.23 large follicles, whereas those 
with PvuII TT genotype with 6.07 ± 3.83 large follicles (p = 0.045, CI:0.599–
3.442). On the other hand, XbaI GG women had higher large follicle numbers 
compared to XbaI AA women (8.5 ± 4.96 vs. 5.96 ± 3.66, p = 0.01, CI:0.293–
4.559). The diplotype analysis showed that women with PvuII CC/XbaI GG 
presented with 8.5 ± 4.96 large follicles, while PvuII TT/XbaI AA women with 
6.07 ± 3.83 (p = 0.024, CI:0.062–4.538). As concerns ERβ AluI polymorphism, 
AluI GG women presented with increased large follicle numbers compared to 
AluI AA women (6.62 ± 4.47 vs. 4.43 ± 2.94, p = 0.033, CI:0.345–3.78). No 
significant associations of ER genotypes with the hormonal profile, the follicle/
oocyte numbers and the pregnancy rates were observed.
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Limitations, reason for caution: Our study population was limited in Greek 
Caucasian women.
Wider implications of the findings: The current study, enrolling the highest 
to date number of patients for the simultaneous analysis of ERα and ERβ gene 
polymorphisms, pointed out the significance of ERα and ERβ genotypes/diplo-
types for the follicular growth of women undergoing COS for IVF/ICSI. After 
the verification of our results in other ethnic groups and multicenter studies, 
ERs genotype analysis could help in the selection of the proper COS treatment 
so as to achieve sufficient mature follicle numbers.
Study funding/competing interest(s): Funding by University(ies), Ioannina 
University, Ioannina, Greece.
Trial registration number: Non applicable.

P-459 Supplementation of luteinizing hormone LH to follicle stimulating 
hormone fsh during ovarian stimulation is beneficial for poor ovarian 
responder – a matched pair controlled multicentre study

C. Rongieres1, G. Porcu2, C. Collela3, P. Lehert4

1CMCO, Department of Ob/Gyn, Schiltigheim Cedex, France
2IMR, ART Centre, Marseille, France
3Merk Serono, Fertility, Lyon, France
4University of Melbourne, Biostatistical Department, Melbourne, Australia

Study question: Has LH supplementation with FSH during ovarian stimula-
tion in IVF/ICSI a beneficial effect on Live birth occurrence, both for Normal 
(NOR) or Poor (POR) Ovarian responders?
Summary answer: Supplementing LH to FSH significantly increases the Live 
birth rate on Poor ovarian responders, and was not observed to have significant 
effect on Normal Responders.
What is known already: Recent trials report conflicting results on supplement-
ing LH to FSH compared with FSH alone. A recent meta-analysis (Mochtar) 
provided some evidence that the benefits might be limited to Poor Ovarian Re-
sponders (POR). However, these results remain debatable as the studies are based 
on non comparable POR definition, and most of the studies were underpowered.
Study design, size, duration: Two-center Randomized sampling matched case 
study randomized from a large retrospective patient data base (2010–2013). Live 
Birth Rate (LB) was the primary and the number of Oocytes and Mature oocytes 
were the secondary endpoints. Following this model, an interaction between 
Treatment and ovaria response on LB characterized by a relative risk RR > 1.3 
should be detected with power 0.8 at two-sided confidence 0.95 and a 1:2 ratio 
patient when at least 325 and 650 patient in FL and F groups, respectively.
Participants/materials, setting, methods: The screening and matching were 
organized in the two centres from 12841 patients. In each center, patients treated 
with FSH + LH (group FL) were randomly matched for blocking covariates (age, 
FSH, LH, AMH) with patients previously treated with FSH alone (Group F) fol-
lowing the optimal matching allocation method. The evaluability of patients 
was conducted on an Intent to treat basis. Generalized logit and Poisson Mixed 
model were used by considering Matched block and study as random factor, 
and matching variables used as covariates. Through ESHRE Bologna standard 
definition, we classified patients as POR or Normal Responders (NOR).
Main results and the role of chance: 975 patients were selected (median 
age of 36.5 years, interquartile range 33–40, AMH = 2.24 ± 2.4 pmol/L, 
BMI = 22.96 ± 3.94 k/m2). A significant interaction effect (p = .031) was 
found between treatment and ovarian response with a Risk Ratio RR = 1.77 
[1.04,3.03] in favor of FL in POR patients, whereas no significant differences 
was found in NOR patients (Table 1). We identified the same significant interac-
tion effect for the number of oocytes and mature oocytes. No significant main or 
interaction center effect was found.

Table 1: Live Birth rate (%), Mean (SD) Number of total oocytes and mature 
oocytes between F and FL groups on POR and NOR subsets.

Sample size Life birth (%) Oocyte number Mature oocytes

F FL F FL F FL F FL
NOR 376 188 23.7 21.8 9.5 (5.9) 8.7 (5.3) 6.7(4.6) 5.9(3.9)
POR 274 137 10.6 17.5 5.6 (4.1) 6.8 (4.1) 3.7(3.5) 5.1(3.5)

Limitations, reason for caution: This multi-center controlled study was adequately  
powered to identify a clinically relevant benefit LH supplementation on LB, 

and POR was homogeneously defined by the current consensus. Unknown con-
founding remains possible due to absence of a true randomization controlled 
group.
Wider implications of the findings: This observational study is based on real 
cases, thus our results are generalizable to routine medical practice. The assess-
ment of LH supplementation on Life Birth occurrence was not as yet assessed 
on trials with a needed sample size to provide a sufficient power. Our main 
results confirms the suggestion of Mochtar meta-analysis. Although we confirm 
the benefit of LH supplementation on Life birth for POR patients, we also de-
rived a significant increase of oocytes and mature oocytes.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Our retrospective data bases and extraction was free of any fund-
ing source. An unrestricted grant was provided by Merck-Serono for the logistic 
of the study, including travel costs.
Trial registration number: No trial registration number.

P-460 Oxidative stress affects FSH response in human  
granulosa-lutein cells

A. Palumbo1, D. Rotoli2, R. González-Fernández2, J. Hernández1, J. Avila2

1Centro de Asistencia a la Reproducción Humana de Canarias, FIVAP,  
La Laguna, Spain
2Univ. de La Laguna, U.D. Bioquímica y Biología Molecular, La Laguna, 
Spain

Study question: Does a potent oxidative agent such as peroxinitrite reduce the 
granulosa cell response to FSH by a direct effect on FSHR expression?
Summary answer: Oxidative stress induced by addition of peroxinitrite re-
duces FSHR expression in cultured human granulosa cells from IVF patients.
What is known already: We have previously shown that glucose-induced oxi-
dative stress alters the FSH response of cultured human granulosa-lutein cells 
by modifying the expression of the FSH-regulated genes CYP19A1 and PAPP 
and their correlation (ASRM 2013). FSHR levels were not modified suggesting 
a post-receptor mechanism.

ALDH3A2 is a known marker of intracellular oxidative stress. Peroxinitrite 
is a potent oxidative agent that is generated in vivo in mitochondria and rapidly 
degraded causing protein and lipid peroxidation.
Study design, size, duration: In vitro experiments using human granulosa cells 
collected from 10 oocyte donors attending our IVF program from September 
to December 2013.
Participants/materials, setting, methods: Granulosa-lutein cells from 10 oo-
cyte donors attending a Private-University affiliated IVF center, were purified 
and cultured in the presence or absence of peroxynitrite (0.1 mM). Relative 
gene expression levels of ALDH3A2 and FSHR were determined by qRT-PCR. 
Statistical analysis was performed using the SPSS software.
Main results and the role of chance: The addition of peroxynitrite induces 
oxidative stress as reflected by a 1.9-fold increase of ALDH3A2, a known gene 
of oxidative stress response. These conditions induce a 2.7-fold reduction of the 
expression of FSHR. Differences were statistically significant (Student t test).
Limitations, reason for caution: The in vitro nature of this study limits the 
extrapolation of results to in vivo conditions.
Wider implications of the findings: FSHR expression, and consequently the 
granulosa cell response to FSH stimulation is reduced significamtly by oxidative 
stress. This may be one of the mechanisms involved in poor response and subfer-
tility associated with age. Further clarification of these cellular mechanisms may 
lead to the development of adjuvant therapies for fertility improvement.
Study funding/competing interest(s): Funding by national/international 
organization(s), Fondo de Investigaciones Sanitarias (PI12/0729), Spain.
Trial registration number: Not applicable.

P-461 Importance of IL-18 in serum and follicle fluid in the context of 
fertility treatment

A. Salmassi1, C. Fuhs1, A.G. Schmutzler1, S. von Otte1, H. Hedderich1, 
L. Mettler1

1University of Kiel, Department of Ob/Gyn Reproductive Medicine Campus 
Kiel, Kiel, Germany

Study question: Cytokines are key modulators of the immune system and 
also contribute to regulation of the ovarian cycle. In this study we analyzed 
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the importance of IL-18 levels in serum and follicle fluid in response to ovar-
ian stimulation with gonadotropins, in correlation to pregnancy rate and also 
to clinical parameters.
Summary answer: Follicular fluid and serum collected from 90 IVF patients 
on the day of follicle puncture (FP) contain detectable levels of IL-18 concentra-
tion. IL-18 levels showed a good correlation in response to ovarian stimulation, 
pregnancy rate and to clinical parameters such as BMI.
What is known already: IL-18 is a pro-inflammatory cytokine which is pro-
duced primarily by haemopoietic cells and by several non-haemopoietic cell 
types, such as human ovary granulosa cells. Some authors detected significantly 
higher IL-18 levels in serum, peritoneal, and pleural fluids of patients with se-
vere OHSS as compared with control groups and suggest a role of IL-18 as a 
marker of OHSS. Lower levels of IL-18 have been found to characterize unex-
plained infertility.
Study design, size, duration: From a total sample of 90 patients (2011–2013), 
we analysed the level of IL-18 in serum and FF on the day of FP. Furthermore, 
in response to ovarian stimulation, IL-18 cut-off levels were evaluated in serum 
between patients with poor and good response and in pregnancy rates.
Participants/materials, setting, methods: IL-18 mean and cut-off levels were 
evaluated in serum and FF on the day of FP by the ELISA method:

 a) in response to ovarian stimulation with gonadotropins, between patients 
with a poor and a good response.

 b) to the resulting pregnancy rate.
 c) by comparing BMI.

Main results and the role of chance: IL-18 levels in serum were significantly 
higher than in FF (p < 0.001) revealing a positive and significant correlation 
(r = 0.84, p < 0.001). IL-18 levels in serum and in FF of patients with a BMI 
lower than 21 were significantly lower than in patients with a BMI higher than 
22 (p = 0.015). Patients with a good response (E2 ≥ 2500 pg/ml, number of fol-
licles ≥7 on the day of hCG injection) showed significantly higher IL-18 mean 
levels on the day of FP than patients with a poor response (E2 ≤ 2500 pg/ml, 
follicles ≤6, p < 0.001). We found a cut-off level of 158.6 (ng/ml) in serum with 
a sensitivity of 61% and a specificity of 64.5%. The pregnancy rates were 39% 
below and 32% above this cut-off level.
Limitations, reason for caution: None.
Wider implications of the findings: Our data suggest that IL-18 exerts an in-
fluence on ovarian function and thus on the result in hyper stimulated IVF/ICSI 
patients. Cut-off level for IL-18 is clinically relevant.
Study funding/competing interest(s): Funding by University(ies), University 
of Kiel, Department of Ob/Gyn Reproductive Medicine Campus Kiel, Kiel, 
Germany.
Trial registration number: No trial registration was required.

P-462 Antral follicle count on any day of the menstrual cycle strongly 
predicts ovarian response in IVF

S. Peralta1, F. Fabregues1, J. Peñarrubia1, G. Casals1, M. Creus1, D. Manau1, 
I. Gonzalez1, A. Borras1, F. Carmona1, J. Balasch1

1Institut Clínic of Gynecology Obstetrics and Neonatology (ICGON), Institut 
d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS), Hospital Clinic, 
University of Barcelona., Barcelona, Spain

Study question: Antral follicle count (AFC) can be used on any day of the 
cycle as a marker of ovarian response to gonadotropins?
Summary answer: The evaluation of the AFC on any day of the cycle has a 
diagnostic accuracy similar to AMH levels in terms of ovarian response and 
pregnancy.
What is known already: AMH has shown to be comparable to AFC (follicles 
2–10 mm during the early follicular phase) in the prediction of ovarian response 
and the stability of AMH during the cycle has been demonstrated. However 
studies where the intracycle variation of AFC has been analyzed are limited.
Study design, size, duration: Prospective cohort study performed between 
January 2011 and February 2012. We included 60 women attending the IVF/
ICSI programme of our center.
Participants/materials, setting, methods: A transvaginal ultrasound and 
blood samples for AMH determination were performed independently of the 
day of the menstrual cycle (31 during follicular phase (5 in days 2–4); 29 dur-
ing luteal phase). Poor ovarian response was defined as fewer than four oocytes 
retrieved or cycle cancellation.

Main results and the role of chance: Of 60 patients studied 13 were poor 
responders. AFC and AMH levels were significantly lower in poor respond-
ers than normal responders. AFC and AMH levels significantly correlated with 
number of follicles >16 mm on the day HCG and number of oocytes retrieved. 
The AUC

roc
 for AFC and AMH levels in predicting the likehood of poor or nor-

mal response was similar (0.85, 95% CI 0.74–0.93 and 0.76, 95% CI 0.64–0.86 
respectively) however was higher than age (0.69, 95% CI 0.56–0.80). When the 
likehood of pregnancy was analyzed the AUC

roc 
for AMH and AFC was similar 

(0.78, 95% CI 0.66–0.88 and 0.80, 95% CI 0.67–0.89) but higher than age 
(0.56, 95% CI 0.43–0.69).
Limitations, reason for caution: AFC was not made with 3D ultrasound nor 
distinguished between different sizes of follicles less than 10 mm.
Wider implications of the findings: Our findings are consistent with the previ-
ous studies about the prognostic value of the AMH measured on any day of the 
menstrual cycle in terms of ovarian response. AFC measured independently of 
the day of the cycle has similar value that AMH levels being a cheap, feasible 
and available marker.
Study funding/competing interest(s): Funding by University(ies), “Agèn-
cia de Gestió d´Ajuts Universitaris i de Recerca-Generalitat de Catalunya” 
(2009SGR1099).
Trial registration number: The study is not an RCT.

P-463 The ovarian stimulation method can cause oxidative stress in the 
follicular fluid

R. Sugiyama1, K. Nakagawa1, M. Hisano2, M. Mitsui2, K. Yamaguchi2

1Sugiyama Clinic, Division of Reproductive Medicine, Tokyo, Japan
2National Center for Child Health and Development, Department of  
Maternal-Fetal Biology, Tokyo, Japan

Study question: Follicular fluid (FF) reflects its environment during follicular 
growth, and, therefore, the evaluation of oxidative stress in the FF can be used 
to predict oocyte quality. Therefore, could the measurement of oxidative stress 
in the FF be used as a biomarker to select an optimal stimulation protocol in 
ART treatment?
Summary answer: Ovarian stimulation increased the oxidative stress in the FF. 
The monitoring of both oxidative stress and antioxidant power in the FF might 
become a useful biomarker for selecting ovarian stimulation in ART treatment.
What is known already: FF reflects its environment during oocyte growth, 
and, therefore, the evaluation of oxidative stress in the FF could be used to 
predict oocyte quality. Total hydroperoxidase (TH) represents a group of reac-
tive oxygen species (ROS). Thus, the determination of TH provides information 
about the fundamental mechanisms of oxidative stress. Conversely, the biologi-
cal antioxidant potential (BAP) is used to represent overall antioxidant activity. 
Serum BAP provides a reliable measure of the power of an antioxidant barrier.
Study design, size, duration: Between December 2011 and November 2013, 
89 samples from 76 patients were used in this study. The FF was obtained dur-
ing the first puncture of follicular aspiration, and was stored at −30? until it 
could be assayed. Oxidative stress was measured using a Free Radical Elective 
Evaluator (WISMERLL, USA).
Participants/materials, setting, methods: d-ROM and BAP tests were used to 
measure oxidative stress (U.CARR) and anti-oxidant power (μmol/L), respec-
tively. Twenty-six samples were obtained from the patients using clomiphene 
citrate (CC groups), 29 s were obtained following stimulation with CC and 
gonadotropins (CC-FSH group), and 34 were obtained in a natural cycle (natu-
ral group).
Main results and the role of chance: The mean d-ROM values in the CC, 
CC-FSH and natural groups were 358.0, 414.9, and 371.4, respectively, which 
showed a value for the CC group that was significantly lower than that for the 
CC-FSH group (p < 0.05). The mean BAP values for the CC, CC-FSH and nat-
ural groups were 2323.6, 2552.8, and 2354.8, respectively, which indicated a 
value for the natural group that was significantly lower than that for the CC-FSH 
group (p < 0.05). There were no significant differences in the d-ROM and BAP 
values obtained from the right and left measurement of FF for any single patient.

CC group CC-FSH group Natural group 

d-ROM (U.CARR)# 358.0* 414.9 371.4
BAP (μmol/L)# 2323.6 2552.8 2354.8**

#Values are reported as the means. *p < 0.05; vs. CC-FSH, **p < 0.05; vs. CC-FSH.
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Limitations, reason for caution: It is difficult to prevent the mixing of blood 
with the FF after a second puncture during follicle aspiration, and, therefore, 
we had only the first puncture on which to base our evaluation of the oxidative 
stress and the anti-oxidant power of the follicle.
Wider implications of the findings: There were no differences in the values 
of the FF taken from the right and left follicles for any single patient. The mea-
surements of oxidative stress in the FF for a single follicle might reflect the 
complete amount of oxidative stress in an ovary. The values found in the FF 
represented different levels depending on the stimulation protocol. Therefore, 
the values might be possible to become markers for the selection of a suitable 
stimulation protocol.
Study funding/competing interest(s): Funding by hospital/clinic(s), the au-
thors have received no funding for this study, and they have no financial interest 
in any companies. There are no competing interests.
Trial registration number: None.

P-464 Elevated early follicular progesterone levels and IVF outcomes:  
a prospective intervention study and meta-analysis

O. Hamdine1, N.S. Macklon1, M.J.C. Eijkemans2, J.S.E. Laven3, 
B.J. Cohlen4, A. Verhoeff5, P.A. van Dop6, R.E. Bernardus7, C.B. Lambalk8, 
G.J.E. Oosterhuis9, C.A.G. Holleboom10, G.C. van den Dool-Maasland11, 
H.J. Verburg12, B.C.J.M. Fauser1, F.J. Broekmans1, P.F.M. van der Heijden14, 
A. Blankhar15

1University Medical Center Utrecht, Division of Reproductive Medicine, 
Utrecht, The Netherlands
2University Medical Center Utrecht, Julius Centre for Health Sciences and 
Primary care, Utrecht, The Netherlands
3Erasmus University Medical Centre, Division of Reproductive Medicine,  
Rotterdam, The Netherlands
4Isala Clinics, Gynecology and Fertility, Zwolle, The Netherlands
5Maasstad Hospital, Gynecology and Fertility, Rotterdam, The Netherlands
6Catharina Hospital, Gynecology and Fertility, Eindhoven, The Netherlands
7Tergooi Hospital, Gynecology and Fertility, Blaricum, The Netherlands
8VU University Medical Centre, Division of Reproductive Medicine,  
Amsterdam, The Netherlands
9Medisch Spectrum Twente Hospital Group, Gynecology and Fertility,  
Enschede, The Netherlands
10Bronovo Hospital, Gynecology and Fertility, The Hague, The Netherlands
11Albert Schweitzer Hospital, Gynecology and Fertility, Zwijndrecht,  
The Netherlands
12Leiden University Medical Centre, Gynecology and Fertility, Leiden,  
The Netherlands
14ZGT Almelo, Department of Gynecology and Fertility, Almelo,  
The Netherlands
15St. Antonius Hospital, Department of Gynecology and Fertility, Nieuwegein, 
Nieuwegein

Study question: What is the impact of elevated early follicular phase pro-
gesterone (P) levels in GnRH antagonist cycles on in vitro fertilization (IVF) 
outcome?
Summary answer: Elevated P levels on cycle day (CD) 2 affect ongoing preg-
nancy rates in GnRH antagonist cycles.
What is known already: Elevated P levels on CD 2 in GnRH antagonist cycles 
have previously been associated with a decreased chance of pregnancy.
Study design, size, duration: Open-label randomized controlled trial, con-
ducted between September 2009 and July 2011 using a web-based program 
for randomization. 158 IVF/ICSI patients were included. As the incidence of 
elevated P levels is low and a large number of patients is needed to detect a 
significant difference, a meta-analysis was performed to assess its impact on 
ongoing pregnancy rates in GnRH antagonist cycles.
Participants/materials, setting, methods: Recombinant FSH (150-225 IU) 
was administered daily from CD 2 onward. GnRH antagonist treatment was 
started on CD 2 in the study group (CD2, n = 81), and on CD 6 in the control 
group (CD6, n = 77). These women were divided into two groups according to 
their P level on CD 2; normal (n = 137) or elevated P (n = 21). For the meta-
analysis, a systematic search of MEDLINE and EMBASE from 1972–2013 
was performed to identify relevant studies comparing elevated early follicular P 
levels in GnRH antagonist cycles (n = 2).

Main results and the role of chance: Elevated P levels were present in 13.3% 
of patients. There was a non-significant difference between the normal and 
elevated P group with regard to ongoing pregnancy rate per started cycle 
(27.0% vs. 19.0%, p = 0.4). Logistic regression demonstrated no differential 
impact of early or late GnRH antagonist initiation on the effect of high or nor-
mal P on ongoing pregnancy rates. These data and two eligible studies were 
included in a meta-analysis (n = 1052). Pregnancy rates were significantly 
affected in case of elevated P levels [absolute risk difference of 15% (95% 
confidence interval 7–23%, p = 0.0003)].
Limitations, reason for caution: The small sample size and low incidence of 
elevated P made it difficult to find a significant difference. Pooling the prospec-
tive data with existing data made it possible to detect a difference. The results 
showed substantial heterogeneity which may be caused by the different treat-
ment regimens applied.
Wider implications of the findings: It is unknown how women with elevated 
P levels should be managed in order to optimize or normalize their prospects 
for successful IVF outcome. Different GnRH antagonist treatment regimens 
have been proposed, but so far none have demonstrated improved pregnancy 
rates. In view of the low incidence of this condition, routine screening for P is 
at present only justified for the purpose of research into solution management 
strategies.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), this study was partially supported by a grant from Merck Se-
rono. O.H., M.J.C.E, A.V., P.A.D., R.E.B., G.J.E.O., C.A.G.H., G.C.D.M., 
H.J.V., P.F.M.H. and A.B. have nothing to declare. F.J.B. has received fees 
and grant support from the following companies; Ferring, Gedeon Richter, 
Merck Serono, MSD and Roche. B.J.C. has received fees and grant support 
from the following companies; Ferring, Merck Serono and MSD. C.B.L has 
received fees and grant support from the following companies; Auxogen, 
Ferring, Merck Serono and MSD. B.C.J.M.F. has received fees and grant sup-
port from the following companies; Andromed, Ardana, Ferring, Genovum, 
Merck Serono, MSD, Organon, Pantharei Bioscience, PregLem, Schering, 
Schering Plough, Serono and Wyeth. J.S.E.L. has received fees and grant 
support from the following companies; Ferring, Gennovum, MSD, Merck 
Serono, Organon and Serono. N.S.M. has received fees and grant support 
from the following companies: Anecova, Ferring, Merck Serono, MSD,  
Organon, Serono.
Trial registration number: www.clinicaltrials.gov, no. NCT00866034.

P-465 Comparisons of adiponectin and adiponectin receptors in human 
granulosa cells in obese and non-obese patients with poly cystic ovary 
syndrome

T. Artimani1, M. Saidijam2, R. Aflatoonian3, I. Amiri4, M. Ashrafi5, 
M. Yavangi4, N. Shabab2, M. Mehdizadeh6

1Iran University of Medical Sciences, Anatomy, Tehran, Iran
2Hamadan University of Medical Sciences, Research Center for Molecular 
Medicine, Hamadan, Iran
3Royan Institute for Reproductive Biomedicine, Department of Endocrinology 
and Female Infertility Reproductive Biomedicine Research Center, Tehran, 
Iran
4Hamadan University of Medical Sciences, The Research Center for  
Endometer and Endometriosis, Hamadan, Iran
5Royan Institute for Reproductive Biomedicine, Department of Endocrinology 
and Female Infertility, Tehran, Iran
6Iran University of Medical Sciences, Cellular and Molecular Research  
Center, Tehran, Iran

Study question: What is the mRNA expression level of Adiponectin system in 
human granulosa cells and follicular level of high molecular weight adiponectin 
in obese and non-obese women with polycystic ovary syndrome?
Summary answer: Our data confirm that obese women, with similar pattern, 
have shown significantly a lower level of adiponectin, adipoR1 and adipoR2 
mRNA than non-obese subjects. In addition, gene expression levels of adi-
ponectin system were inversely with BMI both in PCOS and control women. 
Lastly HMW adiponectin in follicular fluid is present in women with PCOS at 
lower concentration of those found in controls.
What is known already: Adiponectin has become widely accepted as a key 
regulator of insulin sensitivity and metabolism but the physiological regulation 
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and role of adiponectin receptors, AdipoR1and AdipoR2 and glucose intoler-
ance, in PCOS remain undefined. Some investigators showed that circulating 
adiponectin levels were not different between subjects with PCOS and BMI 
matched controls. However many investigators have reported a significant  
decrease in adiponectin level in obese women with PCOS compared to normal 
weight subjects with and without PCOS.
Study design, size, duration: This was a cross-sectional prospective study on 
80 patients, conducted over a 18-month period. After approval of Iran Univer-
sity of medical sciences ethics committee and written informed consent of the 
patient, Human granulosa cells were obtained from women undergoing oocyte 
retrieval and were separated from follicular fluid. Patients were divided into 
four groups, according to Rotterdam criteria and BMI.
Participants/materials, setting, methods: A series of isolation and purifica-
tion methods was performed, including density gradient centrifugation, MACS 
(use of antibody bead complexes) and RNA extraction. RT–PCR was applied to 
show the existence of adiponectin gene in granulosa cell. Quantitative real-time 
PCR analysis was applied to investigate the relative expression of this gene in 
purified granulosa cells. Obtained follicular fluid from each patient was used 
to determination of concentration of HMW adiponectin with ELISA technique 
(R&D system)
Main results and the role of chance: Our data revealed that Adiponectin 
and receptors are expressed in human mural granulosa cells. In Quantita-
tive real-time PCR Adiponectin, AdipoR1, and AdipoR2 gene showed a 
significantly lower expression in PCOS patients compared with the control 
(P < 0.05). Also our results showed obese women with BMI ≥30 kg/m2 espe-
cially in control groups have a lower gene expression of Adiponectin system 
than non-obese subjects with BMI <30 kg/m2 (P < 0.01). The mean HMW 
adiponectin values were significantly lower in the serum (30.19 ± 20.8 vs. 
48.47 ± 33.3 ng/ml, P = 0.025) and FF (7.86 ± 6.78 vs. 14.22 ± 11.55 ng/ml, 
P = 0.025) in the women with PCOS undergoing controlled ovarian hyper 
stimulation.
Limitations, reason for caution: Various phenotypes of PCOS (in accordance 
Rotterdam criteria) can effect adiponectin level.
Wider implications of the findings: The current results indicate that adipo-
nectin with direct effect on granulosa cells significantly decreases in PCOS pa-
tient especially in obese subjects. This phenomenon can influence physiologic 
adiponectin roles such as interaction with insulin and LH, and cogonadotropins 
in induction of granulosa cell gene expression. These findings have been con-
firmed by the those of numerous studies. However, these have not been accepted 
in several studies.
Study funding/competing interest(s): Funding by University(ies), Iran Uni-
versity of Medical Sciences, Tehran, Iran.
Trial registration number: N/A.

P-466 Cryopreserved / warmed blastocyst transfer: comparison 
among hormonally controlled cycles without pituitary desensitization, 
natural cycles after spontaneous ovulation and hCG-primed natural 
cycles

P.E. Levi Setti1, R. De Cesare1, A. Smeraldi1, L. Sacchi1, V. Canevisio1, 
P. P1atrizio2

1Humanitas Research Hospital, Department of Gynecology, Division of 
Gynecology and Reproductive Medicine Humanitas Fertility Center, Rozzano, 
Milano, Italy
2Yale Fertility Center, Obstetrics Gynaecology and Reproductive Medicine, 
New Haven, CT, U.S.A.

Study question: To assess the outcome of vitrified/warmed blastocyst trans-
fer cycles using different endometrial preparation protocols. Three proto-
cols were evaluated: natural cycles timed with urinary LH surge (group A), 
natural cycles but hCG-induced ovulation (group B) and hormonally con-
trolled cycles (group C) with oral or transdermal estradiol without pituitary 
suppression.
Summary answer: Our data showed a statistically significant difference in 
clinical pregnancy rate between hCG-primed natural cycles and no pituitary-
desensitized hormonally controlled cycles.
What is known already: To optimize pregnancy rates during frozen embryo 
transfer (FET) cycles, the embryo stage and the endometrium development 
must be properly synchronized. Timing of embryo transfer is determined by 
detecting the spontaneous LH surge or by administering hCG or by exogenous 

estrogens and progesterone administration. A recent meta-analysis of 43 pub-
lications and 20 articles found no differences in the clinical pregnancy rate 
among transfer protocols.
Study design, size, duration: We retrospectively analyzed 3 different endome-
trial preparations in 658 blastocyst frozen embryo transfers (FET) cycles per-
formed between January 2012 and December 2013. 105 cycles were performed 
in group A, 138 cycles in group B and 415 cycles in group C.
Participants/materials, setting, methods: In Group A, FET was sched-
uled 7 days after urinary LH surge; in Group B, 7 days after hCG admin-
istered with a follicle size of 16 mm, and absent LH surge; in Group C, 
FET was scheduled after 5 days of 600 mg/day of vaginal progesterone 
supplementation.
Main results and the role of chance: The mean female age of the three groups 
was not different (group A: 36.6 + 3.6; group B 36.7 + 3.6; group C 36.7 + 3.8). 
Embryo’s survival rate (group A: 98.1%; group B: 95.5%; group C: 96.8%) and 
number of embryos transferred (group A: 1.4 + 0.5; group B: 1.4 + 0.5 group 
C 1.4 + 0.5) were not significantly different. The pregnancy rate was 37.1% in 
group A; 43.5% in group B and 28.7 % in group C. The number of monitoring 
visits was 3 + 1.2 in group A, 2.7 + 1 in group B and 1.3 + 0.6 in group C. Our 
data showed a significant difference in clinical pregnancy rate between group B 
and C (p < 0.001). The differences between group C and A, and between group 
A and B were not significant.
Limitations, reason for caution: This study is a retrospective analysis and de-
spite a large sample size, it should be confirmed by a RCT.
Wider implications of the findings: Contrary to what is purported in literature 
our data showed that programming FET using hCG to trigger ovulation during 
natural cycles is superior to hormonally-prepared cycles.
Study funding/competing interest(s): Funding by hospital/clinic(s), Humani-
tas Research Hospital.
Trial registration number: No.

P-467 Follicular fluid leptin help to predict in vitro fertilization 
outcomes

P. Llaneza1, D. Llaneza-Suarez2, P. De-La-Fuente2, P. Garrido3, A. Alonso3, 
V. Castañon4, C. Garcia-Ochoa2, C. Gonzalez3

1Hospital Universitario Central de Asturias, Gynecology, Oviedo, Spain
2CEFIVA, IVF, Oviedo, Spain
3Universidad de Oviedo, Physiology, Oviedo, Spain
4Hospital Universitario Central de Aturias, Gynecology, Oviedo, Spain

Study question: A growing body of evidence suggests that leptin may have 
an important role in regulating ovarian function, so could follicular fluid leptin 
(FFL) alterations be related to IVF outcomes?
Summary answer: High FFL levels are related to a higher possibility of IVF 
failure. A diagnosis model is proposed including serum progesterone level the 
previous day at the hCG administration, follicle number and FFL at the time of 
oocyte retrieval.
What is known already: Some observational studies have found a possible 
negative relationship between FFL and negative IVF outcomes. Only one study 
found a positive correlation between FFL and oocyte quality. Other studies did 
not find any influence of FFL on pregnancy possibilities after IVF.
Study design, size, duration: Longitudinal, case-control study in a sample of 
women with diagnosis of infertility during their first, second or third cycle be-
tween September 2011 and February 2013
Participants/materials, setting, methods: A sample of 140 women, aged 
26–40 years old. Forty per cent of patients had abdominal circumference (AC) 
over 80 cm and 22.9% were diagnosed with insulin resistance. Follicular fluid 
was collected from the first dominant follicle for leptin determination using 
ELISA (EZHL-80SK, Linco, Billerica, MA, USA).
Main results and the role of chance: FFL mean values were significantly 
lower in ongoing pregnancy, even after adjust for BMI, CA ≥80 cm or insulin 
resistance (IR). A multivariable logistic binary regression analysis showed that 
AC or IR have not influence in IVF outcomes, but FFL levels were significantly 
associated to probability of ongoing pregnancy. A lineal model with Forward 
LR method included serum progesterone level, follicle number and FFL and 
ROC analysis showed an area under the curve of 0.82. This model reaches a 
sensibility of 87% and a specificity of 71% for predicting the possibility of 
ongoing pregnancy.
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Limitations, reason for caution: Our study has several limitations. First, FFL 
was obtained only of one selected follicle. Second, the study does not explain 
the mechanism of leptin action; in this sense, other serum or follicular fluid 
measurements such as androgens, oestrogens and growth factors, could help to 
know how leptin may operate.
Wider implications of the findings: FFL levels determination could play a 
prognostic role in human reproduction.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Oviedo University, CEFIVA.
Trial registration number: N/A.

P-468 Effect of PCOS on omentin-1, androgens, biochemical glycemic 
and lipid profile in pubertal girls with normal body mass index

Y. Aydin1, H. Hassa1, D. Arslantas2, D. Sayiner3, N. Ozerdogan3, 
D. Burkankulu1

1Eskisehir Osmangazi University, Obstetrics and Gynecology, Eskisehir, 
Turkey
2Eskisehir Osmangazi University, Public Health, Eskisehir, Turkey
3Eskisehir Osmangazi University, Nursing College, Eskisehir, Turkey

Study question: What is the role of Omentin-1 and the serum levels of 
androgens, glycemic-lipidemic markers in normal body mass index (BMI) 
pubertal girls with polycystic ovary syndrome (PCOS) compared with 
matched controls?
Summary answer: The negative cardiovascular effects of PCOS most likely 
begin as early as puberty, even in the presence of a normal BMI. Addition-
ally, the association of PCOS and omentin-1 is more complex than previously 
thought and appears to regulate metabolism differently during puberty.
What is known already: Omentin-1 levels may be predictive of the metabolic 
consequences associated with PCOS patients. However, plasma levels of omen-
tin-1 in patients with normal BMI are not as consistent as has been demon-
strated in overweight or obese PCOS patients. To our knowledge; metabolic 
parameters, the relationship between omentin-1 and PCOS in pubertal girls has 
not been previously reported. Understanding the pathophysiological triggers 
that occur during puberty will benefit the future health of pubertal girls with 
PCOS.
Study design, size, duration: In this cross-sectional study we studied with 63 
pubertal girls with PCOS and 159 matched controls. In all of the participants 
BMI was less than 25 kg/m2.
Participants/materials, setting, methods: The diagnosis of PCOS was based 
on the recent ESHRE/ASRM proposal and required that all three of the Rot-
terdam criteria for diagnosing PCOS in adolescents be met. Indices of insulin 
sensitivity, metabolic variables, circulating androgen levels, lipidemic markers 
and serum omentin-1 levels were measured.
Main results and the role of chance: Blood pressure parameters (systolic/
diastolic) were significantly higher in girls with PCOS (112. 44 mmHg vs. 104. 
49 mmHg; p < 0,001 for systolic BP/74. 12 mmHg vs. 69. 01 mmHg; p < 0,007 
for diastolic BP). There was no significant difference in the plasma levels of 
fasting glucose, total cholesterol, HDL, apo-A1 and SHBG in girls with PCOS 
compared to the control group.

Conversely, girls with PCOS had higher fasting insulin (p = 0.007), LDL 
(p = 0.017), triglyceride (p = 0.045), apoB (p < 0.001), total (p < 0.001) and 
free testosterone (p = 0.001) and omentin-1 (p = 0.018) levels compared to 
control group. Additionally apoB/apoA1 (p = 0.021) and FAI (p = 0.004) 
values were significantly higher in girls with PCOS compared to the control 
group.
Limitations, reason for caution: Limitations, reasons for caution: Cross sec-
tional design of our study is main limitation. Long-term studies of girls with 
PCOS that begin during puberty will give us more knowledge about the regula-
tion and effect of omentin-1 in PCOS.
Wider implications of the findings: Even in the presence of a normal BMI, 
decreased ApoB and increased ApoA1 levels in girls with PCOS may be an 
early sign of impending metabolic dysfunction and increased cardiovascular 
risk. Additionally, Omentin-1 regulation is multifactorial and dependent on 
mechanisms other than BMI and IR that have yet to be identified, at least in 
pubertal girls with normal BMI.
Study funding/competing interest(s): Funding by University(ies), Eskisehir 
Osmangazi University, Scientific Investigations Department.
Trial registration number: None.

P-469 Women diagnosed with Polycystic Ovary Syndrome with or 
without hyperandrogenemia; what are the true differences

N.M.P. Daan1, Y.V. Louwers2, M.P.H. Koster3, M.J.C. Eijkemans3, Y.B. de 
Rijke4, E.W.G. Lentjes5, B.C.J.M. Fauser3, J.S.E. Laven6

1University Medical Center Utrecht, Reproductive Medicine and Gynaecology, 
Utrecht, The Netherlands
2Erasmus Medical Centre Rotterdam, Obstetrics and Gynaecology, Rotterdam, 
The Netherlands
3University Medical Centre Utrecht, Reproductive Medicine and Gynaecology, 
Utrecht, The Netherlands
4Erasmus Medical Centre Rotterdam, Department of Clinical Chemistry,  
Rotterdam, The Netherlands
5University Medical Centre Utrecht, Department of Clinical Chemistry and 
Hematology, Utrecht, The Netherlands
6Erasmus Medical Centre, Obstetrics and Gynaecology, Rotterdam,  
The Netherlands

Study question: What are the known markers for cardiometabolic disease and 
cardiovascular risk factor distribution amongst women with a hyperandrogenic 
form of PCOS, compared to those presenting with ovulatory dysfunction and 
polycystic ovarian morphology (PCOM)?
Summary answer: Women with hyperandrogenic PCOS have a more unfa-
vourable cardiometabolic profile and higher prevalence of cardiovascular risk 
factors compared to women with ovulatory dysfunction and PCOM.
What is known already: PCOS is a heterogeneous syndrome, in which different 
sub-phenotypes influence cardiometabolic presentation. : Study design, size, 
duration: A cross-sectional multi-centre study analysing 2288 well-phenotyped 
women with PCOS.
Participants/materials, setting, methods: Women of reproductive age 
(18–45 years) suffering from PCOS according to the Rotterdam criteria who 
underwent a standardized screening in one of our specialized reproductive out-
patient clinics, enabling detailed comparison of the cardiometabolic profile in 
various PCOS sub-phenotypes.
Main results and the role of chance: Women with hyperandrogenic PCOS 
(n = 1219, 53.3% of total) presented with a less favourable cardiometabolic 
profile upon screening, resulting in a higher prevalence of cardiovascular risk 
factors such as obesity and overweight (p < 0.001), insulin resistance (p < 0.001) 
and the metabolic syndrome (p < 0.001), compared to women with non-hyper-
androgenic PCOS. No significant differences in cardiometabolic risk factors, 
except for overweight or obesity, were observed amongst the different hyperan-
drogenic PCOS sub-phenotypes.
Limitations, reason for caution: This is a cross-sectional study assessing the 
cardiometabolic profile and cardiovascular risk factor distribution of women 
with different PCOS sub-phenotypes. Whether these risk factors result in car-
diovascular disease and cardiovascular events remains to be determined in pro-
spective follow-up studies.
Wider implications of the findings: Patients with hyperandrogenic PCOS 
might have an elevated risk of developing cardiovascular disease later in life 
and should be screened accordingly.
Study funding/competing interest(s): Funding by University(ies), University 
Medical Centre Utrecht, the Netherlands, Erasmus Medical Centre Rotterdam, 
the Netherlands.
Trial registration number: Not applicable.

P-470 Antral follicle counts: the application of 3D ultrasound in 
childhood cancer survivors

A. Overbeek1, E. Wendel2, M.H. van den Berg2, F.E. van Leeuwen3, 
J.W.R. Twisk4, G.J.L. Kaspers5, L.C. Kremer6, M.M. van den Heuvel-Eibrink7, 
W.J.E. Tissing8, J.J. Loonen9, A.B. Versluys10, D. Bresters11, E. van Dulmen-den 
Broeder5, C.B. Lambalk12

1VU University Medical Center, Department of Paediatrics and Department of 
Obstetrics and Gynaecology, Amsterdam, The Netherlands
2VU University Medical Center, Department of Paediatrics, Amsterdam,  
The Netherlands
3Netherlands Cancer Institute, Department of Epidemiology, Amsterdam,  
The Netherlands
4VU Institute of Health Sciences, Department of Methodology and Applied 
Biostatistics, Amsterdam, The Netherlands
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5VU University Medical Center, Department of Pediatrics, Amsterdam,  
The Netherlands
6Emma Children’s Hospital/Academic Medical Center, Department  
of Pediatric Oncology, Amsterdam, The Netherlands
7Sophia Children’s Hospital/Erasmus MC University Medical Center,  
Department of Pediatric Oncology, Rotterdam, The Netherlands
8Beatrix Children’s Hospital/University Medical Center Groningen,  
Department of Pediatric Oncology, Groningen, The Netherlands
9Radboud University Nijmegen Medical Center, Department of Pediatric 
Oncology, Nijmegen, The Netherlands
10Wilhelmina’s Children’s Hospital University Medical Center Utrecht,  
Department of Pediatric Oncology, Utrecht, The Netherlands
11Willem-Alexander Children’s Hospital Leiden University Medical Center, 
Department of Pediatric Oncology, Leiden, The Netherlands
12VU University Medical Center, Department of Obstetrics and Gynaecology, 
Amsterdam, The Netherlands

Study question: How well do antral follicle counts (AFCs) of childhood can-
cer survivors (CCSs) assessed in real-time 2D agree with those obtained from 
stored 3D transvaginal ultrasound data and to what extent is the 3D technique 
subject to inter- or intra-observer reproducibility?
Summary answer: A high agreement between 2D and 3D measurements of 
AFCs was observed as indicated by ICCs, both for intra- and inter-observer 
reproducibility for the 3D technique. However, obesity and a high number of 
antral follicles seemed to weaken the reproducibility of 3D measured AFCs.
What is known already: Chemo- and radiotherapy may deplete the follicle 
pool, possibly leading to premature menopause in CCSs. AFCs may provide 
specialists with a tool to better estimate the age that menopause may occur. 
This could allow CCSs to make more informed choices about when to try to 
conceive. Both 2D and 3D measurements have demonstrated a high intra- and 
inter-observer reproducibility in healthy or subfertile subjects, but so far these 
findings have not been validated in CCSs.
Study design, size, duration: A cross-sectional study was performed in which 
AFCs of CCSs and controls were assessed. A random selection of 50 CCSs and 
50 controls was taken. Intra-observer reproducibility was assessed in 27 sub-
jects randomly selected from three groups of AFCs (low (<5) medium (5–11) 
and high (≥12)) measured in 2D.
Participants/materials, setting, methods: Subjects participated in the 
DCOG-LATER/VEVO-study, a cohort study evaluating reproductive out-
comes after childhood cancer. AFCs measured in 3D by two different ob-
servers as well as AFCs measured in 2D and 3D by a single observer were 
compared. We analysed to what degree image quality or subject characteristics 
influenced reproducibility measures.
Main results and the role of chance: We found that ICCs were high for intra-
observer, inter-observer and between-method reproducibility ((0.87, 0.85, and 
0.80, respectively), indicating good agreement. However, when classifying sub-
jects in three categories based on 2D measured AFC we observed only low 
to moderate agreement (0.40, 0.55, and 0.52 for intra-observer, inter-observer, 
and between-method reproducibility, respectively) using weighted Kappa val-
ues. This indicates that AFCs estimated with the 3D technique often classi-
fied women more than one category higher or lower than when using the 2D 
technique. Agreement was lower when AFCs were higher and in overweight 
subjects. Image quality was better in controls than in survivors (p = 0.02) who 
were more frequently overweight than controls (p < 0.001).
Limitations, reason for caution: Preferably, 3D measured AFCs should be 
compared with the gold standard, which is histology of the ovary. As this re-
quires oophorectomy, this was not an option for this study. Previous studies 
have shown that 2D correlates well with histology, however, it is unknown if 3D 
AFCs shows similar agreement.
Wider implications of the findings: High ICCs validate the use of the 3D 
method for research purposes. This may have advantages such as blinding of 
data and using post-processing software and image enhancement. For coun-
selling individual patients, caution should be taken when interpreting AFCs 
measured in 3D. Weighted Cohen’s Kappa values showed that the agreement 
between 2D and 3D was low to moderate, making it plausible that individual 
patients are wrongly classified into a category with better or worse prognosis.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by the Dutch Cancer Society (grant 
no. VU 2006-3622) and by Foundation Children Cancer Free. None of the au-
thors report a conflict of interest.

Trial registration number: NTR2922 http://www.trialregister.nl/trialreg/
admin/rctview.asp?TC = 2922.

P-471 Significant differences in gene expression and ontology profile exist 
between human granulosa and cumulus cells surrounding mature oocytes

T. Burnik Papler1, L. Lovrecic2, A. Maver2, A.N. Kopitar3, E. Vrtacnik Bokal1

1University Medical Centre Ljubljana, Department of Human Reproduction 
Division of Gynecology, Ljubljana, Slovenia
2University Medical Centre Ljubljana, Clinical Institute of Medical Genetics 
Department of Obstetrics and Gynecology, Ljubljana, Slovenia
3Medical Faculty Ljubljana, Institute of Microbiology and Immunology, 
Ljubljana, Slovenia

Study question: The main objective of the study was to analyse and compare 
genome wide gene expression profiles of individual mural granulosa (MGC) 
and cumulus (CC) cells samples derived from human ovarian follicles contain-
ing mature, metaphase II (MII), oocytes.
Summary answer: There was a clear separation pattern between MGC and CC 
after the principal component analysis (PCA) caught well by the first two most 
important principle components of variance. Furthermore, there were striking 
differences in gene expression between the two tissue types, with highly signifi-
cant values of expression differences for individual genes.
What is known already: During human oocyte maturation granulosa cells dif-
ferentiate into 2 populations: MGC and CC cells. The MGC form the follicular 
wall whereas CC are in direct contact with the oocyte. Communication between 
MGC, CC and oocyte is essential for the development of mature, competent 
oocytes.
Study design, size, duration: Twenty-three (23) infertile women were in-
cluded in this prospective study. The study was approved by National Ethics 
Committee and all patients signed informed consent. Genome wide gene 
expression analysis was performed using microarrays on 64 individual MGC 
and CC samples.
Participants/materials, setting, methods:
Materials and methods: GnRH antagonist protocol was used for ovarian stim-
ulation and ovarian follicles were aspirated individually. After that, MGC and 
CC were stored separately and oocytes cultured individually. Granulosa cells 
were isolated from follicular fluid using Dynabeads® CD45 Magnetic Beads. 
Agilent microarrays were used for analysis of differential gene expression.
Main results and the role of chance:
Results: There were 3310 genes significantly differentially expressed (q-val-
ue < 10-4). Out of these, 356 showed ≥ 2-fold expression difference (logFC) 
with 288 up-regulated in MGC and 68 up-regulated in CC. Functions as im-
mune response, defense response and lymphocyte activation were represented 
in the GSEA list for MGC. In CC RNA processing, cytoplasm organisation 
and biogenesis and glutamate signaling pathway were among enriched GSEA 
pathways.
Limitations, reason for caution: Limitations: Relatively small number of pa-
tients included in the study.
Wider implications of the findings: Unravelling of specific functions of MGC 
and CC would helps us understand the process of human ovarian folliculogen-
esis. A detailed understanding of this process could help optimize the processes 
of in vitro maturation of oocytes.
Study funding/competing interest(s): Funding by national/international 
organization(s), Public Research Agency of Slovenia.
Trial registration number: None.

P-472 The effects of folate supplementation on inflammatory factors 
and biomarkers of oxidative stress in overweight and obese women with 
polycystic ovary syndrome

F. Bahmani1, Z. Asemi1, M. Karamali2, M. Samimi3, Z. Vahedipoor3

1Kashan University of Medical Sciences, Research Center for Biochemistry 
and Nutrition in Metabolic Diseases Kashan University of Medical Sciences 
Kashan I.R. Iran, Kashan, Iran
2Department of Gynecology and Obstetrics School of Medicine Arak  
University of Medical Sciences Arak Iran, Department of Gynecology and 
Obstetrics School of Medicine Arak University of Medical Sciences Arak Iran, 
Arak, Iran
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3Department of Gynecology and Obstetrics School of Medicine Kashan  
University of Medical Sciences Kashan I.R. Iran, Department of Gynecology 
and Obstetrics School of Medicine Kashan University of Medical Sciences 
Kashan I.R. Iran, Kashan, Iran

Study question: This study was conducted to determine the effects of folate 
supplementation on inflammatory factors and biomarkers of oxidative stress 
among women with PCOS.
Summary answer: In conclusion, folate supplementation (5 mg/day) among 
women with PCOS had beneficial effects on inflammatory factors and biomark-
ers of oxidative stress.
What is known already: Available evidences indicate that folate supplementa-
tion might help function of the vascular endothelium and reduced serum homo-
cysteine (Hcy) levels among PCOS women.
Study design, size, duration: This randomized double-blind placebo-controlled 
clinical trial was conducted among 69 women diagnosed with PCOS, aged 
18–40 years old. Participants were randomly assigned to three groups receiving: 
(1) Folate-1: 1 mg/day folate supplements (n = 23); (2) Folate-5: 5 mg/day folate 
supplements (n = 23) and (3) placebo (n = 23) for 8 weeks.
Participants/materials, setting, methods: Methods: This randomized double-
blind placebo-controlled clinical trial was conducted among 69 women diag-
nosed with PCOS, aged 18–40 year old. Participants were randomly assigned 
to three groups receiving: (1) Folate-1: 1 mg/day folate supplements (n = 23); 
(2) Folate-5: 5 mg/day folate supplements (n = 23) and (3) placebo (n = 23) for 
8 weeks. Fasting blood samples were taken at baseline and after 8 weeks’ in-
tervention to measure inflammatory factors and biomarkers of oxidative stress.
Main results and the role of chance: Results: Supplementation with 5 mg/day 
folate resulted in reduced plasma Hcy (−2.23 vs. −1.86 and 1.16 μmol/L, respec-
tively, P-interaction = 0.01), HOMA-B (−7.63 vs. 1.43 and 13.66, respectively, 
P-interaction = 0.03), serum hs-CRP (−212.2 vs. −262.4 and 729.8 ng/mL, re-
spectively, P-interaction = 0.04) and plasma MDA concentrations (−0.48 vs. −0.24 
and 0.69 μmol/L, respectively, P-interaction = 0.008) compared with folate-1 and 
placebo groups. Furthermore, a significant rise in plasma TAC (0.64 vs. −3.53 
and −215.47 mmol/L, respectively, P-interaction = 0.005) and GSH levels (162.13 
vs. 195.80 and −158.24 μmol/L, respectively, P-interaction = 0.002) was also ob-
served following the administration of 5 mg/day folate supplements compared 
with folate-1 and placebo groups. Taking folate supplements had no significant 
effects on plasma NO and catalase levels. When we adjusted the analysis for base-
line values, the above-mentioned findings remained significant, except for plasma 
catalase (P < 0.001).
Limitations, reason for caution: We were unable to assess the effect of folate 
supplementations on other inflammatory factors and biomarkers of oxidative 
stress.
Wider implications of the findings: We are aware of no study examining the 
effects of folate supplementation on inflammatory factors and biomarkers of 
oxidative stress in patients with PCOS. The current study was, therefore, con-
ducted to investigate the effects of the folate supplementation on inflammatory 
factors and biomarkers of oxidative stress in overweight and obese women with 
PCOS.
Study funding/competing interest(s): Funding by University(ies), The study 
was supported by a grant (no. 92109) from Kashan University of Medical  
Sciences.
Trial registration number: www.irct.ir: IRCT201306085623N8.

P-473 Levels of oxidative stress markers in follicular fluid of women 
undergoing IVF

Y. Qian1, Y. Meng1, Y. Cui1, J. Liu1

1The First Affiliated Hospital of Nanjing Medical University, The State Key 
Laboratory of Reproductive Medicine Clinical Center of Reproductive  
Medicine, Nanjing, China

Study question: To compare the levels of oxidative stress markers in follicular 
fluid (FF) from infertility patients with polycystic ovary syndrome (PCOS) and 
tubal factors or male factors.
Summary answer: The lower levels of GSH-Px and SOD in FF, as effective 
oxidative stress markers, tend to decrease the clinical pregnancy rate.
What is known already: To date, the association of oxidative stress markers in the 
follicular fluid and IVF outcomes has been investigated in some studies. In these 
studies, the effect of oxidative stress on IVF patients outcomes have coflict results.

Study design, size, duration: A total of 138 infertile women from our cen-
ter were enrolled in this study, including 85 patients due to tubal factors or 
male factors as the control group and 53 patients with PCOS (the PCOS 
group).
Participants/materials, setting, methods: Follicular fluid samples from pa-
tients undergoing controlled ovarian stimulation were collected on the day of 
oocyte collection. The pooled FF sample from each patient was centrifuged 
and frozen at −70°C until analysis. Hydrogen peroxide (H

2
O

2
), malondialde-

hyde (MDA), catalase (CAT), glutathione peroxidase (GSH-Px), superoxide 
dismutase (SOD) and glutathione (GSH) concentrations were detected. Patients 
were also further divided into the pregnant subgroup and the non-pregnant sub-
group according to the clinical pregnancy outcome.
Main results and the role of chance: Serum levels of LH, LH/FSH and tes-
tosterone in the PCOS group were significantly higher than those in the control 
group (p = 0.003; p = 0.008; p < 0.001). There were no significant differences in 
six oxidative stress makers between the control group and the PCOS group. In the 
control group, the GSH-Px level of 24 pregnant women was 125.47 ± 52.08 U/ml,  
while it was 97.85 ± 30.73 U/ml in 43 non-pregnant patients (p = 0.04); the SOD 
level was 50.70 ± 12.83 U/ml in the pregnant subgroup and 42.65 ± 8.78 U/ml in 
the non-pregnant subgroup (p = 0.02). In the PCOS group, the GSH-Px level in 
the pregnant subgroup was significantly elevated than that in the non-pregnant 
subgroup (139.14 ± 40.46 U/ml vs. 102.18 ± 19.55 U/ml; p = 0.019), while 
the SOD level was also elevated (54.06 ± 11.70 U/ml vs. 44.18 ± 6.29 U/ml; 
p = 0.033). There were no significant differences in H

2
O

2
, MDA, CAT and GSH 

concentrations between the pregnant subgroup and the non-pregnant subgroup, 
in both control and PCOS groups.
Limitations, reason for caution: First, it was an observational study; hence, 
confounding variables such as age that may influence the results could not 
be avoided during the recruitment of patients. Then the current debate could  
possibly be attributed to the different assay methods and end point outcomes 
employed by each research group, along with the noted limited number of the 
relevant studies published on the subject.
Wider implications of the findings: Roles of ROS and antioxidants in female 
reproduction need to be further investigated, including potential relationship 
with PCOS follicle maturation.
Study funding/competing interest(s): Funding by national/interna-
tional organization(s), This project was supported by China 973 Program 
(2012CB944703, 2012CB944702), National Science Foundation (81200439).
Trial registration number: No.

P-474 Benefit of dual trigger with GnRH agonist and hCG in women 
with high percentage of immature oocytes retrieved

J.A. Garcia-Velasco1, A. Fabris1, A. Lopez1, S. Rabadan1, A. Guillen1, 
M. Mayoral1, C. Iglesias1, A. Requena1

1IVI Madrid, Reproductive Endocrinology and Infertility, Madrid, Spain

Study question: Is FSH rise induced with agonist trigger beneficial for final 
oocyte maturation in women with high percentage of immature oocyte retrieved 
in a previous cycle?
Summary answer: Double triggering with hCG and GnRH agonist trigger sig-
nificantly increases the number of MII oocytes obtained in women with previ-
ous cycles with more than 50% immature oocytes.
What is known already: Some women show an unusual number of immature 
oocytes after inducing final oocyte maturation with hCG. Agonist trigger in-
duces not only an LH rise but also an FSH rise that exists in natural cycles but 
not in hCG triggered cycles. The significance of this FSH rise is still not known.
Study design, size, duration: Retrospective cohort study of all cycles per-
formed from January to December 2013 in which a prior cycle showed 
>50% immature oocytes at retrieval, that subsequently were dual triggered 
(GnRHa + hCG).
Participants/materials, setting, methods: 28 cycles were identified that met 
the required criteria: previous cycle with more than 50% of the retrieved oo-
cytes were immature after rhCG (250 mg, Ovitrelle) triggering; subsequent 
cycle was performed with rhCG (250 mg) plus GnRHa (0.2 ml triptoreline, 
Decapeptyl), and ovum pick up was scheduled always at 36 h after triggering. 
Mean age of patients was 38.1 ± 3.1 years. The main outcome measure was 
percentage of MII oocytes retrieved. Paired analysis was performed with their 
previous cycle to compare outcomes. Paired t-test and Fisher’s exact test were 
used were appropriate.
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Main results and the role of chance:

Prior cycle (hCG), 
n = 19

Dual trigger 
(hCG + GnRHa) n = 9

p-value

Peak E2 (pg/mL) 1088 ± 522 1157 ± 524 n.s.
Peak P4 (ng/mL) 0.51 ± 0.25 0.44 ± 0.29 n.s.
% of MII oocytes 24.11% 79.36% <0.05
Fertilization rate (%) 25.65% 86.36% <0.05

Limitations, reason for caution: Being a retrospective study with a limited 
sample size, results should be taken with caution until proper randomized trials 
are designed and presented.
Wider implications of the findings: If FSH rise exists in natural cycles, it 
may be relevant when inducing final oocyte maturation by improving oocyte 
competence.
Study funding/competing interest(s): Funding by hospital/clinic(s), IVI Madrid.
Trial registration number: NA.

P-475 CAG and GGN repeats in androgen receptor gene and its 
potential epigenetic effects in polycystic ovary syndrome (PCOS)

C. Yuan1, L.L. Gao1, Y.D. Mao1, F.Y. Diao1, Y.G. Cui1, J.Y. Liu1

1Nanjing Medical University, Center of Clinical Reproductive Medicine,  
Nanjing City, Jiangsu Province, China

Study question: The human androgen receptor (AR) gene contains two poly-
morphic trinucleotide (CAG and GGN) repeats, that of specific ranges of 
 variants have been correlated with androgen-sensitive disease processes. The 
aim of our investigation is to identify the differences of CAG/GGN repeat 
 numbers and expression levels between PCOS patients and control group.
Summary answer: The longer GGN repeat length of the AR gene is associated 
with PCOS occurrence. There were a significant relationship between mRNA 
expression and trinucleotide repeat length polymorphism, which may influence 
the disease process leading to PCOS.
What is known already: The human androgen receptor (AR) gene contains two 
polymorphic trinucleotide (CAG and GGN) repeats in exon 1, which can tran-
script into Glutamine (Gln) and Glycine (Gly) respectively. The number of CAG 
and GGN repeats may confer differential receptor activity, and specific ranges 
of variants have been correlated with androgen-sensitive disease processes.
Study design, size, duration: We compared frequency distributions of CAG 
and GGN repeat alleles and their pattern of expression via X-inactivation analy-
sis among 76 age matched women with regular menstruation and 80 infertile 
women with PCOS in 2013, all of Han Chinese.
Participants/materials, setting, methods: HpaII tiny fragment enrichment 
by ligation-mediated polymerase chain reaction (HELP) was used to analysis 
the polymorphic trinucleotide (CAG and GGN) repeats sequence for finding 
the differences between PCOS patients and controls excluding the factor of X 
chromosome inactivity. Ovary tissues were used by real-time PCR for evaluate 
the relationship of CAG/GGN repeats numbers and expression. AR protein was 
found generally expressed on ovary section from PCOS patients by immuno-
histochemistry staining.
Main results and the role of chance: There were no significant difference 
of CAG repeat number between patients with PCOS and controls, but after 
X chromosome inactivity evaluation, the repeats in patients with PCOS were 
significantly longer than that in controls, and the number of homozygote 
in control group was significantly more than PCOS group (p < 0.05). The 
short number of GGN repeats and homozygote in control group were sig-
nificantly more than that in PCOS group (p < 0.05). Moreover, our data have 
proved that expression levels of GGN repeats in AR gene were significantly 
increased than controls. However, a remarkable difference of AR activity was 
not found.
Limitations, reason for caution: Our study also suffers from limitations, such 
small samples, technology and artificial interference. All participants were 
chances Han people, which may cause some bias.
Wider implications of the findings: Our study offers evidence that the GGN 
repeat length of the AR gene is associated with PCOS occurrence, in a sample 
of Chinese women in reproductive age. Moreover, we also provided an evidence 
that there were a significant relationship between mRNA expression and tri-
nucleotide repeat length polymorphism.

Study funding/competing interest(s): Funding by hospital/clinic(s), Center of 
Clinical Reproductive Medicine, The First Affiliated Hospital, Nanjing Medical 
University.
Trial registration number: This study is not RCT.

P-476 The effects of DASH diet on lipid profiles and biomarkers of 
oxidative stress in overweight and obese women with polycystic ovary 
syndrome: a randomised clinical trial

M. Karamali1, M. Samimi2, F. Bahmani3, F. Foroozanfard2, A. Esmaillzadeh4

1School of Medicine, Department of Gynecology and Obstetrics, Arak, Iran
2School of Medicine, Department of Gynecology and Obstetrics, Kashan, Iran
3School of Medicine, Research Center for Biochemistry and Nutrition in  
Metabolic Diseases, Kashan, Iran
4Food Security Research Center Isfahan University of Medical Sciences  
Isfahan Iran, Department of Community Nutrition, Isfahan, Iran

Study question: We are aware of no study examining the effects of Dietary 
 Approaches to Stop Hypertension (DASH) diet on metabolic profiles and bio-
markers of oxidative stress in patients with PCOS. Summary answer: In conclu-
sion, consumption of DASH eating pattern for 8 weeks among overweight and 
obese women with PCOS resulted in a significant decrease in weight and BMI. 
It led to a significant reduction in serum insulin, triglycerides and VLDL-C 
levels and a significant increase in plasma TAC and total GSH levels.
What is known already: The dietary approaches to stop hypertension (DASH) 
eating plan is a low-glycemic-index low energy-dense diet that has firstly been 
suggested for lowering blood pressure; however, its beneficial effects have also 
been reported in type 2 diabetes, gestational diabetes and metabolic syndrome. 
Although the influence of some dietary components of DASH diet like anti-
oxidants, magnesium, dietary fiber, fruit and vegetables in PCOS has been as-
sessed in previous studies, we are aware of no study examining the effects of 
DASH diet on metabolic profiles and biomarkers of oxidative stress in patients 
with PCOS. High contents of dietary fiber, antioxidants, phytoestrogens and iso 
flavones along with its low glycemic index might help PCOS patients to control 
their increased levels of lipid profile and oxidative stress.
Study design, size, duration: This randomised controlled clinical trial was 
done among 48women diagnosed with PCOS. Subjects were randomly assigned 
to consume either the control (n = 24) or the DASH eating pattern (n = 24) for 
8 weeks.
Participants/materials, setting, methods: Methods: This randomised con-
trolled clinical trial was done among 48 women diagnosed with PCOS. Subjects 
were randomly assigned to consume either the control (n = 24) or the DASH 
eating pattern (n = 24) for 8 weeks. Both diets were designed to be calorie-
restricted. The DASH diet was consisted of 52% carbohydrates, 18% proteins, 
30% total fats. It was designed to be rich in fruits, vegetables, whole grains, and 
low-fat dairy products and low in saturated fats, cholesterol, refined grains, and 
sweets. Prescribed sodium in the DASH diet was less than 2,400 mg/day. The 
control diet was also designed to contain 52% carbohydrates, 18% protein and 
30% total fat; however, the two diets were different in terms of food groups con-
tained. Fasting blood samples were taken at baseline and after 8-wk intervention 
to measure lipid profiles and biomarkers of oxidative stress including plasma 
total antioxidant capacity (TAC) and total glutathione (GSH).
Main results and the role of chance:
Results: Adherence to the DASH eating pattern, compared to the control diet, 
resulted in a significant decrease in weight (−4.4 vs. −1.5 kg; P < 0.001) and 
BMI (−1.7 vs. −0.6 kg/m2; P < 0.001). Compared to the control diet, con-
sumption of DASH eating pattern also led to decreased serum triglycerides 
(−10.0 vs. + 19.2 mg/dL; P-interaction = 0.005) and VLDL-C levels (−2.0 
vs. + 3.9 mg/dL; P-interaction = 0.005). Individuals in the DASH group, 
compared to the control group, had reduced levels of serum insulin (−1.88 
vs. + 2.89 μIU/mL, P-interaction = 0.03), but not fasting plasma glucose levels 
(−0.5 vs. + 5.7 mg/dL; P-interaction = 0.20), after intervention. Increased con-
centrations of plasma TAC (+98.6 vs. −174.8 mmol/L; P-interaction <0.001) 
and total GSH (+66.4 vs. −155.6 μmol/L; P-interaction = 0.005) were also 
found in the DASH group compared with the control group. We failed to find 
significant differences in mean changes of serum total cholesterol, HDL- and 
LDL-C levels between the two diets.
Limitations, reason for caution: The first limitation is the relatively short du-
ration of intervention. Long-term interventions might result in greater changes 
in lipid profiles. Second, we could not assess the effects of DASH eating plan 
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on other biochemical indicators of oxidative stress and factors of peroxidation. 
Further studies are required to examine the effects of DASH diet on other mea-
sures of oxidative stress.
Wider implications of the findings: High contents of dietary fiber, antioxi-
dants, phytoestrogens and iso flavones along with its low glycemic index might 
help PCOS patients to control their increased levels of lipid profile and oxidative 
stress.
Study funding/competing interest(s): Funding by University(ies), Funding: 
The study was supported by a grant (no. 9213) from Kashan University of 
Medical Sciences.
Trial registration number: www.irct.ir:IRCT201304235623N6.

P-477 DASH diet, insulin resistance and inflammation in polycystic 
ovary syndrome: a randomized controlled clinical trial

Z. Asemi1, M. Samimi2, A. Esmaillzadeh3

1Kashan University of Medical Sciences, Research Center for Biochemistry 
and Nutrition in Metabolic Diseases, Kashan, Iran
2Kashan University of Medical Sciences, Department of Gynecology and 
Obstetrics, Kashan, Iran
3Food Security Research Center Isfahan University of Medical Sciences 
Isfahan Iran, Food Security Research Center Isfahan University of Medical 
Sciences Isfahan Iran, Isfahan, Iran

Study question: Insulin resistance and increased inflammatory markers is one 
of the most common features of polycystic ovary syndrome (PCOS).
Summary answer: In conclusion, consumption of the DASH eating pat-
tern for 8 weeks in overweight and obese women with PCOS resulted in an 
improvement in insulin resistance, serum hs-CRP levels and abdominal fat 
accumulation.
What is known already: Recently, it has been postulated that consumption of 
low-carbohydrate, high-protein diet as well as reduced glycemic load diets might 
help patients with PCOS to prevent complications. The dietary approaches to 
stop hypertension (DASH) eating plan is a low-glycemic-index low energy-
dense diet that has firstly been suggested for lowering blood pressure; however, 
its beneficial effects have also been reported in insulin resistance, increased in-
flammation, T2D, gestational diabetes mellitus (GDM) and metabolic syndrome.
Study design, size, duration: This randomized controlled clinical trial was 
done among 48 women diagnosed with PCOS. Subjects were randomly as-
signed to consume either the control (n = 24) or the DASH eating pattern 
(n = 24) for 8 weeks.
Participants/materials, setting, methods: Methods: This randomized con-
trolled clinical trial was done among 48 women diagnosed with PCOS. Subjects 
were randomly assigned to consume either the control (n = 24) or the DASH 
eating pattern (n = 24) for 8 weeks. The DASH diet was consisted of 52% 
carbohydrates, 18% proteins and 30% total fats. It was designed to be rich in 
fruits, vegetables, whole grains, and low-fat dairy products and low in saturated 
fats, cholesterol, refined grains, and sweets. Prescribed sodium in the DASH 
diet was less than 2,400 mg/day. The control diet was also designed to contain 
52% carbohydrates, 18% protein and 30% total fat; however, the two diets were 
different in terms of food groups contained. Fasting blood samples were taken 
at baseline and after 8-wk intervention to measure insulin resistance and serum 
hs-CRP levels.
Main results and the role of chance: None.
Results: Adherence to DASH eating pattern, compared to the control diet, 
resulted in a significant reduction of serum insulin levels (−1.88 vs. 2.89 μIU/
mL, P = 0.03), HOMA-IR score (−0.45 vs. 0.80; P = 0.01) and serum hs-
CRP levels (−763.29 vs. 665.95 ng/mL, P = 0.009). Additionally, a significant 
decrease in waist (−5.2 vs. −2.1 cm; P = 0.003) and hip circumference (−5.9 
vs. −1 cm; P < 0.0001) was also seen in the DASH group compared with the 
control group. QUICKI index tended to increase (0.02 vs. −0.01, P = 0.08) 
after the DASH diet than the control diet. We did not find significant differ-
ences in mean changes of fasting plasma glucose and HOMA-B index between 
the two diets.
Limitations, reason for caution: Our study was a relatively small random-
ized trial and larger trials are needed to confirm the findings. We were unable 
to assess the favorable effects of DASH eating pattern on other biomarkers of 
systemic inflammation. Furthermore, due to budget limitations we could not 
examine the effects of DASH diet on anti-mullerian hormone and endothelium-
derived (nitric oxide) NO levels.

Wider implications of the findings: We are aware of no study examining 
the effect of DASH diet on insulin resistance and inflammation in patients 
with PCOS. As this condition is associated with hormonal imbalance, it 
is unknown if the DASH diet works in these women. High contents of di-
etary fiber, phytoestrogens and iso flavones as well as its low glycemic index 
might help PCOS patients to decrease insulin resistance and inflammatory 
factors.
Study funding/competing interest(s): Funding by University(ies), The study 
was supported by a grant (no. 9213) from Kashan University of Medical Sciences.
Trial registration number: www. IRCT: IRCT201304235623N6.

P-478 The use of a P73 gene polymorphism as a biomarker for the 
ovarian response to recombinant FSH stimulation

G.R. Oliveira-Pelegrin1, C.G. Petersen2, L.D. Vagnini1, A. Renzi1, A.L. Mauri2, 
F.C. Massaro2, A. Nicoletti2, M. Cavagna3, J.B.A. Oliveira2, R.L.R. Baruffi2, 
J.G. Franco Jr.2

1Paulista Center for Diagnosis Research and Training, Research, Ribeirao 
Preto, Brazil
2Centre for Human Reproduction Prof Franco Jr / Paulista Center for 
 Diagnosis Research and Training, Research, Ribeirao Preto, Brazil
3Centre for Human Reproduction Prof Franco Jr / Paulista Center for 
 Diagnosis Research and Training / Women’s Health Reference Center Perola 
Byington Hospital, Research, Ribeirao Preto, Brazil

Study question: Can a P73 gene polymorphism (G/A, rs4648551) be used as 
a biomarker for the ovarian response to recombinant FSH (rFSH) stimulation?
Summary answer: The P73 gene polymorphism was associated with the rFSH 
dosage used during IVF/ICSI treatment. The AA genotype was correlated with 
the use of a higher dosage of hormone. Genotyping of this polymorphism prior 
to stimulation might help physicians to personalize the treatment for each  
patient.
What is known already: Based on animals studies it is known that P73 (a 
member of P53 family) plays a role in primordial follicle pool, ovulation rate 
and maintaining genomic stability through the spindle assembly checkpoint. 
P73 null female mice have oocytes of reduced developmental competence and 
increased frequency of spindle defects that may also contribute to the sterility. 
These findings seem to be correlated with human infertility since an associa-
tion of P73 polymorphism and woman age has been reported.
Study design, size, duration: This prospective cohort study included 153 infer-
tile women subjected to IVF/ICSI ovarian stimulation from 01/2013 to 08/2013.
Participants/materials, setting, methods: All 153 patients were genotyped 
for polymorphisms in the P73 (G/A, rs4648551) gene using DNA extracted 
from peripheral blood and a TaqMan SNP genotyping assay. The results were 
correlated with the following parameters: age, AMH levels, antral follicular 
count, dosage of gonadotropins, follicle size and numbers of total and MII 
oocytes.
Main results and the role of chance: This analysis of the P73 gene polymor-
phism revealed an association between the AA genotype and higher dosages 
of rFSH (Gonal-F, Merck Serono) used during treatment. The mean dosage of 
rFSH was 2292 ± 769 IU in the AA group (n = 39) but only 2015 ± 902 IU in the 
group with other genotypes (AG + GG; n = 114) (P = 0.025). This association 
was confirmed by a positive Spearman’s correlation between the AA genotype 
and rFSH dosage (P = 0.012). Hardy-Weinberg genotype distributions of the 
entire sample indicated concordance between the observed and expected fre-
quencies. The other parameters analyzed in this study were not significantly 
different between the two groups.
Limitations, reason for caution: Because this was a preliminary study, ad-
ditional validation of the analyzed SNP (i.e., increasing the number of cases) 
is needed to provide more information regarding the potential use of this poly-
morphism as an ovarian response biomarker. Differences in the genetic back-
grounds of various ethnic populations should also be considered.
Wider implications of the findings: The ability to predict gonadotropin dos-
age using genetic markers can encourage patients to undergo additional cycles 
of ART with fewer side effects and low cost.
Study funding/competing interest(s): Funding by hospital/clinic(s), Centre 
for Human Reproduction Prof. Franco Jr Paulista Center for Diagnosis Re-
search and Training.
Trial registration number: Not applicable. All patients provided written con-
sent, and the local Research Ethics Committee approved the study.
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P-479 Clomiphene citrate at low dosages reduces the rate of premature 
ovulation and increases the transfer rate per cycle in natural cycle IVF

M. von Wolff1, M. Nitzschke2, P. Stute1, N. Bitterlich3, S. Rohner1

1University of Bern - Inselspital, Department of Endocrinology &  
Reproductive Medicine, Berne, Switzerland
2Centro Medico Puerta de Hierro, Reproductive Medicine, Zapopan Jalsico, 
Mexico
3Medizin & Service GmbH, Statistics, Chemnitz, Germany

Study question: Can low dosages of clomiphene citrate reduce the rate of pre-
mature ovulation and thereby increase the transfer rate per initiated cycle in 
Natural Cycle IVF (NC-IVF) and is this effect age dependent?
Summary answer: Clomiphene significantly reduces the rate of premature 
ovulation and increases the transfer rate per initiated cycle, an effect which is 
not age dependent.
What is known already: NC-IVF has been suggested as an alternative to con-
ventional gonadotropin-stimulated IVF in certain cases. However, even though 
implantation rates have been shown to be higher in NC-IVF than in convention-
al IVF, efficacy of this treatment is still limited due to a high rate of premature 
ovulation, resulting in low transfer rates per initiated cycle.
Study design, size, duration: Cross sectional study, involving 112 female IVF 
patients undergoing 211 IVF-cycles, 108 cycles without and 103 with clomi-
phene citrate from 2012 until July 2013 at a university based women’s hospital.
Participants/materials, setting, methods: Women (35 ± 14.5 y) underwent one 
NC-IVF cycle and one NC-IVF cycle with clomiphene citrate 25 mg/day per day 
from day 6 or day 7 until the day of HCG application. On cycle day 10 or 11 ± 1, 
follicle diameter and concentration of 17β-estradiol and luteinizing hormone 
were analysed and follicle aspiration scheduled.
Main results and the role of chance: Clomiphene citrate reduced the rate of 
premature ovulation from 27.8% without clomiphene citrate to 6.8% (p < 0.001) 
and increased the transfer rate from 39.8% to 54.4% (p = 0.039) respectively. 
Pregnancy rates per transfer were 27.9% with and 25.0% without clomiphene 
citrate and per initiated cycle 11.1% and 13.6% respectively. The effect of clo-
miphene citrate was not age dependant. Use of clomiphene citrate resulted in 
mild flushes and headache in 5% of patients and nausea in none. Repetitive 
monthly treatment cycles were possible as low dosages of clomiphene citrate 
did not result in persisting ovarian cyst formation. On average of only 1.2 moni-
toring consultations per cycle were required before aspiration.
Limitations, reason for caution: Type of initial treatment cycle (with or with-
out clomiphene citrate) was not randomized. 98 patients started NC-IVF cycle 
without clomiphene citrate and 14 patients NC-IVF with clomiphene citrate due 
to personal preferences. The dropout rate of supposedly very fertile patients, 
who became pregnant during the first treatment cycle, might have reduced the 
pregnancy rate in the second treatment cycle with clomiphene citrate.
Wider implications of the findings: The premature ovulation rate is one of the 
main draw backs of NC-IVF, resulting in lower treatment efficacy. As the use 
of clomiphene citrate increases treatment efficacy, allows monthly repetitive 
treatment cycles without relevant increase in costs and no additional injections 
and as only very low numbers of monitoring consultations before aspiration 
are required, NC-IVF using clomiphene citrate can become an alternative IVF 
treatment in certain cases.
Study funding/competing interest(s): Funding by University(ies), University 
womens hospital.
Trial registration number: DRKS00005137.

P-480 Analysis of ovarian function following chemotherapy for early 
breast cancer using an ultra-sensitive AMH assay

J. Chai1, F. Howie1, D.A. Cameron2, R.A. Anderson1

1University of Edinburgh, MRC Centre for Reproductive Health Queens  
Medical Research Institute, Edinburgh, United Kingdom
2Western General Hospital, Edinburgh Breast Unit and Edinburgh University 
Cancer Research Centre, Edinburgh, United Kingdom

Study question: What is the value of ultra-sensitive AMH assay (Ansh pi-
coAMH) in the evaluation of ovarian activity in women with very low ovarian 
reserve after chemotherapy, in comparison with other current markers of the 
ovarian reserve?
Summary answer: The Ansh picoAMH assay showed a greater than 10 fold 
increase in sensitivity compared to previous assays. Post-chemotherapy AMH 

showed excellent prediction of future menses or amenorrhoea, although also 
revealed the extent of loss of the ovarian reserve in women with continuing 
ovarian activity.
What is known already: AMH serves as an early indicator of ovarian age-
ing including assessment of chemotherapy-induced ovarian follicle loss. AMH 
concentrations fall markedly to undetectable concentrations during/after che-
motherapy and current assays are unable to detect AMH in women with very 
low ovarian reserve. However, the value of the new ultra-sensitive AMH assay 
is unknown.
Study design, size, duration: We performed a 5-year prospective cohort analy-
sis of 56 premenopausal women with early breast cancer treated with surgery 
and adjuvant chemotherapy in most, with 14 not treated with chemotherapy. A 
similar but independent cohort of 42 women with early breast cancer treated 
with chemotherapy was also analysed to validate the data.
Participants/materials, setting, methods: We determined serum AMH levels 
using the Ansh picoAMH assay and other ovarian markers (menses, FSH, in-
hibin B, estradiol concentrations) at yearly interval for the 56 women described 
above. Comparison of hormone concentrations with menstrual function, and dis-
criminatory value of ovarian markers in predicting menstrual pattern were made.
Main results and the role of chance: The assay limit of detection was 7.5 pg/
ml (0.05 pmol/l). In premenopausal women with early breast cancer following 
chemotherapy, AMH was found to have high predictive value for menses for the 
subsequent 3 years. Undetectable AMH at 2 years followup suggested persistent 
amenorrhoea whereas detectable AMH concentrations suggested that ongoing 
menstruation was very likely at least 3 years thereafter, with a sensitivity of 96% 
and specificity of 90%; other markers of ovarian reserve (FSH, inhibit B) were also 
of value but to a lesser extent. AMH concentrations in women with menses after 
chemotherapy were not different to the older, no chemotherapy group (522 ± 169 
vs. 275 ± 81 pg/ml; 35 ± 1.4 vs. 45.8 ± 1.4 years). These findings were validated in 
a second, independent cohort of women treated for early breast cancer.
Limitations, reason for caution: The cohorts of women are relatively small 
and further validation is required. Information on fertility potential or time to 
menopause in this group of women is not assessed.
Wider implications of the findings: This study shows that the Ansh pi-
coAMH assay is more sensitive than the current assay and other ovarian mark-
ers in discriminating between women who retained ovarian function after 
chemotherapy from those without and it has high predictive value for subse-
quent menstrual pattern/ovarian function. This may provide valuable informa-
tion to clinicians in deciding choice of subsequent treatment e.g. tamoxifen 
vs. aromatase inhibitor.
Study funding/competing interest(s): Funding by University(ies), MRC 
grant, University of Edinburgh.
Trial registration number: Nil as observation study.

P-481 Oocyte triggering in overweight and obese patients who undergo 
ICSI: 250 μg versus 500 μg recombinant hCG

I. Selcuk1, G. Bozdag1, L. Karakoc Sokmensuer1, I. Esinler1

1Hacettepe University Hospital, Obstetrics and Gynecology, Ankara, Turkey

Study question: What is the impact of recombinant-human chorionic gonado-
tropin (r-hCG) dose; 250 μg or 500 μg, on intra cytoplasmic sperm injection 
(ICSI) outcomes in overweight and obese patients?
Summary answer: 500 μg r-hCG for oocyte triggering in ICSI cycles produced 
better oocytes and embryos and consecutively better pregnancy rates in over-
weight and obese patients when compared to 250 μg r-hCG.
What is known already: Although the follicular fluid hCG quantity was previ-
ously detected higher for 500 μg r-hCG users, the researchers did not find a 
significance in clinical pregnancy rates between the groups.
Study design, size, duration: Fifty-eight consecutive infertile patients (76 
cycles) with a body mass index (BMI) ≥25 kg/m2 who underwent ICSI between 
2002 and 2012 were retrospectively evaluated according to the r-hCG dosage 
used for triggering ovulation.
Participants/materials, setting, methods: We included patients between 
20–38 years of age and who has a BMI ≥ 25 kg/m2, without polycystic ovar-
ian syndrome (PCOS) and poor ovarian reserve. We used only fresh cycles. 
We stratified these cycles into two groups according to the method we used 
to trigger ovulation. Group I was constituted of 16 patients (21 cycles) who 
get 250 μg subcutan (s.c.) r-hCG for oocyte triggering whereas Group II was 
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constituted of 42 patients (55 cycles) who get 500 μg (s.c.) r-hCG for oocyte 
triggering.
Main results and the role of chance: The mean age (30.8 ± 4.7, 30.2 ± 4.1), 
BMI (28.6 ± 3.7, 28.4 ± 3.2) and infertility period in months (97.7 ± 51.1, 
76.3 ± 55.1) were similar between the two groups. The numbers of retrieved 
oocyte-cumulus complexes (11.8 ± 6.8 vs. 11.6 ± 6.7), metaphase II oo-
cytes (9.1 ± 5.0 vs. 9.6 ± 5.5), two pronucleated (2PN) oocytes (7.1 ± 4.1 vs. 
7.7 ± 4.6) and the number of embryos transferred (1.5 ± 0.5 vs. 1.3 ± 0.4) were 
similar between groups. Of interest, Germinal vesicle (GV) oocytes/oocyte-
cumulus complexes ratio (14.6% vs. 8.9%), rate of arrested embryos (18.0% 
vs. 7.5%) and rate of embryos with multinucleation (14.2% vs. 7.2%) were 
significantly higher in Group I when compared to Group II. The metaphase II 
oocytes/oocyte-cumulus complexes ratio (76.9% vs. 82.9%), the rate of em-
bryos with ≥7 blastomeres on day 3 (61.4% vs. 79.4%) and rate of blastocyst 
transfer (11.8% vs. 51.8%) were higher in Group II when compared to Group 
I. Rates of implantation (12.9% vs. 32.4%) and clinical pregnancy per embryo 
transfer (19.0% vs. 41.8%, P = 0.06) were lower in Group I.
Limitations, reason for caution: This study was retrospectively designed and 
if more patients were evaluated; this would increase the power of this study.
Wider implications of the findings: This study will change the attitude to-
wards the ICSI procedures on overweight and obese patients with a wide ac-
ceptability to other populations.
Study funding/competing interest(s): Funding by University(ies), Hacettepe 
University Hospital.
Trial registration number: GO 13/175, Hacettepe University Faculty of Medi-
cine, Ethical Committee.

P-482 Effects of cabergoline administration for the prevention of  
OHSS upon the levels of VEGF, VEGFR-1 and VEGFR-2 in high-risk 
IVF/ICSI patients

S. Fetisova1, I. Korneeva1, T. Saroyan1, L. Krechetova2, T. Ivanets3

1Research Centre for Obstetrics Gynaecology and Perinatology Named  
After Academician V.I. Kulakov, 1st Gynaecology Department, Moscow,  
Russia C.I.S.
2Research Centre for Obstetrics Gynaecology and Perinatology Named  
After Academician V.I. Kulakov, Clinical Immunology Laboratory, Moscow, 
Russia C.I.S.
3Research Centre for Obstetrics Gynaecology and Perinatology Named  
After Academician V.I. Kulakov, Scienific Diagnostics Laboratory, Moscow, 
Russia C.I.S.

Study question: Which effects of cabergoline upon the vascular endothelial 
growth factor (VEGF) and its receptors (VEGFR-1/VEGFR-2) account for its 
preventive action in IVF/ICSI patients with high risk of ovarian hyperstimula-
tion syndrome (OHSS)?
Summary answer: Protective effects of cabergoline against OHSS are medi-
ated primarily through the system of VEGF receptors. Cabergoline increases 
the serum levels of VEGFR-1 and VEGFR-2 from the day of oocyte collection 
(OC) until the day of embryo transfer (ET), and has no effect upon the VEGF 
concentrations, which remain steadily elevated.
What is known already: OHSS is a potentially lethal iatrogenic complica-
tion of controlled ovarian stimulation. The main pathophysiological mechanism 
underlying OHSS is a dramatic increase in vascular permeability and angiogen-
esis, caused by the activation of VEGF system. Recently, an antagonist of D2-
receptors with anti-angiogenic activity, cabergoline, started to be successfully 
used for the prevention of OHSS in high-risk IVF/ICSI patients. However its 
effects upon the balance between VEGF and its highly specialised and func-
tionally diverse receptors (VEGFR-1/VEGFR-2) in this subgroup of patients 
remain unknown.
Study design, size, duration: An open, prospective, randomised controlled 
trial of 168 patients undergoing IVF/ICSI. Inclusion criteria: age <38 yrs, basal 
FSH <12 mIU/l, regular menstrual cycle, BMI:18–29 kg/m2, ≤2 previous un-
successful IVF/ICSI cycles. Randomisation to ‘cabergoline’ or ‘no treatment’ 
group was carried out only in a cohort of patients with high risk of OHSS (>15 
oocytes retrieved, n = 128).
Participants/materials, setting, methods: Sixty-three patients were allocated 
to receive cabergoline (0.5 mg/day for 5 days from the day after OC until the day 
of ET at the blastocyst stage), and 65 – no treatment. Forty patients comprised a 

control group. All women received stimulation with rFSH + GnRH antagonists. 
Serum levels of oestradiol, progesterone, VEGF, VEGFR-1 and VEGFR-2 were 
assessed on the day of OC and ET.
Main results and the role of chance: Administration of cabergoline in high-risk 
IVF/ICSI patients from the day of OC until the day of ET resulted in a 19% reduction 
of absolute risk of early and moderate forms of OHSS. Serum VEGF levels in ca-
bergoline and no treatment group were significantly elevated compared to controls 
throughout the observation period (OC: 534.8 ± 138.1 pg/ml, 529.9 ± 164.1 pg/
ml and 389.8 ± 182.1 pg/ml; ET: 531.3 ± 176.9 pg/ml, 595.7 ± 182.9 pg/ml and 
416.6 ± 180.8 pg/ml, p < 0.05 for each group vs. controls). Cabergoline signifi-
cantly increased the serum levels of VEGFR-1 and VEGFR-2 from the day of OC 
to the day of ET (p < 0.05), replicating physiological changes in controls. In the no 
treatment group, no significant changes in the levels of VEGFR-1 and VEGFR-2 
were detected. The use of cabergoline did not affect a pregnancy rate per cycle 
(32.3% vs. 36.5%, p > 0.05 for cabergoline vs. no treatment).
Limitations, reason for caution: This study did not include patients with poly-
cystic ovary syndrome, and therefore, cannot provide answers whether cabergo-
line has similar effects in this subgroup of patients. Efficacy of cabergoline for 
the prevention of late and severe forms of OHSS was limited, resulting only in 
a 5% absolute risk reduction.
Wider implications of the findings: Cabergoline is effective for secondary 
medical prevention of early non-severe OHSS, and does not affect treatment 
success. However, careful selection of patients eligible for this strategy is man-
datory to avoid undesirable complications. As an additional outcome of this 
study, we have identified a combination of threshold values for oestradiol and 
VEGF levels, and the number of retrieved oocytes, which can be used to select 
a specific subgroup of high-risk IVF/ICSI patients, eligible for the preventive 
administration of cabergoline.
Study funding/competing interest(s): Funding by hospital/clinic(s), This 
study received institutional support. The authors report no conflict of interest 
and have nothing to disclose.
Trial registration number: N/A.

P-483 Prostaglandin therapy during the proliferative phase improves 
pregnancy rates following frozen embryo transfer in a hormone 
replacement cycle

R. Sugiyama1, K. Nakagawa1, M. Kaneyama1, Y. Ojiro1, H. Jyuen1, Y. Nishi1, 
H. Motoyama1, R. Sugiyama1

1Sugiyama Clinic, Division of Reproductive Medicine, Setagaya, Tokyo, Japan

Study question: To determine the efficacy of prostaglandin (PG) administra-
tion during the proliferative phase in order to improve pregnancy rates follow-
ing thawed embryo transfer during a hormone replacement cycle (HRC).
Summary answer: Among patients who avoided fresh ET due to a thin en-
dometrium, the pregnancy rate following a thawed cycle was low despite in 
hormone replacement cycle that used the graduated administration of estrogen. 
However, it was improved, when prostaglandin derivatives were used during the 
proliferative phase.
What is known already: When patients show a thin uterine endometrium 
(EM), they are forced to defer fresh embryo transfer (ET), and can undergo 
thawed ET in the following cycle. The EM is known to thicken with gradu-
ated administrations of estrogen, however a graduated estrogen administration 
protocol could not always improve pregnancy rate for women showing a thin 
EM. Therefore, an improvement is need in both the thickness and implantation 
ability of the EM.
Study design, size, duration: From September 2010 through March 2012, we 
randomly assigned 135 patients to two groups on the beginning day of their 
HRC; 67 patients underwent thawed ET using prostaglandin-HRC (PG group) 
and 68 used conventional HRC (conventional group).
Participants/materials, setting, methods: All patients were less than 40 years 
of age, and were forced to defer fresh ET due to a thin EM. Patients in prosta-
glandin group started to receive a prostaglandin E1 derivative (400 μg of miso-
prostol from D3 to D13). Pregnancy and implantation rates were compared 
between the two groups.
Main results and the role of chance: The endometrial thicknesses on the day 
of ET for the prostaglandin and conventional groups were 10.0 and 9.8 mm, 
respectively, and the changes in endometrial thicknesses between the ET can-
cellation day and the day of ET in the prostaglandin and conventional groups 
were +3.0 and +2.8 mm, respectively, and there were no significant differences 
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between the groups. The pregnancy rate in the prostaglandin group was 40.0% 
which was significantly higher than that in the conventional group (25.0%, 
p < 0.01). The implantation rate in the prostaglandin group (22.0%) was also 
significantly higher than that in the conventional group (13.0%, p < 0.01). The 
miscarriage rates for the prostaglandin and conventional groups were 25.1 and 
28.6%, respectively, and there were no significant differences.
Limitations, reason for caution: We did not evaluated PG activity and several 
enzymes associated with PG synthesis in the myometrium among patients who 
were forced to defer fresh ET due to thin EM.
Wider implications of the findings: These data show that the condition of the 
EM might be easily reversed by HRC. However, the pregnancy rate in the con-
ventional group was significantly lower, which raised the question of why this 
low pregnancy rate occurred despite an improvement in endometrial thickness 
by HRC. PG synthesis appears to be disrupted in patients with repeated IVF 
failure and they suggested that reduced PG synthesis in the human endome-
trium may lead to poor endometrial receptivity.
Study funding/competing interest(s): Funding by hospital/clinic(s), The au-
thors have received no funding for this study, and they have no financial interest 
in any companies. There are no competing interests.
Trial registration number: This study does not have RCT status, and, there-
fore, it did not receive a trial registration number.

P-484 Circulating irisin underscores the development of polycystic 
ovary syndrome

C.L. Chang1, S.Y. Huang1, Y.K. Soong1, P.J. Cheng1, C.J. Wang1, I.T. Liang1

1Chang Gung Memorial Hospital Linkou Medical Center, OB/GYN, Taoyuan, 
Taiwan R.O.C.

Study question: Polycystic ovary syndrome (PCOS) is characterized by oligo/
anovulation, polycystic ovary, and hyperandrogenism. Because many patients 
also present with dyslipidemia and insulin resistance, the causes of PCOS re-
main to be identified. We hypothesized that the newly identified brown adipose-
differentiation hormone, irisin, may play a role in the development of PCOS.
Summary answer: PCOS patients have an overtly elevated fasting irisin level. 
This alteration is concurrent with the central presentation of PCOS (i.e., hyper-
androgenism), and is significantly associated with a high risk of having PCOS 
even after controlling for confounding factors such as dyslipidemia and insulin 
resistance.
What is known already: The muscle-derived irisin is a newly identified myo-
kine capable of promoting brown and beige adipose tissue differentiation, and 
thermogenesis in animals. Serum level of irisin is positively associated with 
body mass index (BMI), and is abnormally regulated in patients with type 2 
diabetes or metabolic syndromes.
Study design, size, duration: A total of 202 patients diagnosed with PCOS 
according to the Rotterdam criteria and 47 healthy women were recruited over a 
2-year period. Patients were subdivided based on the presence/absence of meta-
bolic syndrome risk factors, as defined by the National Cholesterol Education 
Program’s Adult Treatment Panel III report, or BMI.
Participants/materials, setting, methods: Healthy women and PCOS patients 
were recruited for a metabolic syndrome test at a teaching hospital. Levels of 
irisin, androgens, insulin, and adiponectin were measured by specific ELISAs. 
HOMA-IR, beta cell function, QUICKI, and ISI 

Matsuda
 were calculated to mea-

sure insulin sensitivity and insulin resistance.
Main results and the role of chance: As a group, PCOS patients exhibited 
hyperandrogenism, glucose intolerance, hyperinsulinism, and dyslipidemia. In 
addition, fasting irisin level was significantly elevated in PCOS patients as com-
pared to control women (p < 0.001). Importantly, we found that fasting irisin 
level remains significantly elevated even after controlling for metabolic syn-
drome risk factors, or BMI. Analysis of the Likelihood Ratios, Predictive Values, 
and the effect size indicated that fasting irisin level is a significant risk factor 
for PCOS with an odds ratio of 6.6. Furthermore, our study showed that serum 
adiponectin levels in PCOS patients with metabolic syndrome risk factors are 
significantly reduced as compared with PCOS patients without the risk factors.
Limitations, reason for caution: Because the receptor(s) for irisin remain to 
be identified, it is not clear how irisin signaling is related to the central presenta-
tion of PCOS, hyperandrogenism, during the development of PCOS.
Wider implications of the findings: Aberrant regulation of the brown adipose 
tissue-differentiation factor irisin could represent an early event during the devel-
opment of PCOS, and occur prior to the emergence of metabolic syndrome-like 

phenotypes in patients. This finding not only hinted at how endocrine factors 
from muscle and ovarian tissues interact to maintain normal ovarian physiology, 
but also revealed novel means to improve the detection of PCOS.
Study funding/competing interest(s): Funding by hospital/clinic(s), The study 
was supported by Chang Gung Memorial Hospital (CMRPG391151-3, CLC).
Trial registration number: Not applicable.

P-485 Thyroid axis dysregulation during in vitro fertilization in 
hypothyroid-treated patients

A. Busnelli1, L. Benaglia1, G. Candotti1, M. Castiglioni1, I. La Vecchia1,  
V. Sarais1, G. Ragni1, E. Somigliana1

1IRCCS Ospedale Maggiore Policlinico Regina Elena, Department of  
Obstetrics and Gynecology, Milano, Italy

Study question: How does thyroid-stimulating hormone (TSH) serum con-
centration change during In Vitro Fertilization (IVF) in hypothyroid-treated 
women?
Summary answer: Serum TSH significantly increases during IVF cycles in ad-
equately treated hypothyroid women and exceeds the recommended threshold 
of 2.5 mIU/L in two thirds of cases.
What is known already: While there is a large body of evidence showing a 
significant impact of controlled ovarian hyperstimulation (COH) on thyroid 
function in euthyroid women undergoing IVF cycles, information on the effect 
of this treatment on thyroid axis equilibrium in hypothyroid-treated patients is 
insufficient.
Study design, size, duration: Prospective study including 72 hypothyroid-
treated women selected for IVF between November 2010 and December 2011. 
Serum TSH was tested the month preceding the start of COH, at the time of 
hCG administration and at +16 days after hCG administration.
Participants/materials, setting, methods: Women were eligible if serum 
TSH tested the month preceding the IVF cycle was 0.4–2.5 mIU/L. Addi-
tional inclusion criteria were as follows: 1) a certified diagnosis of clinical 
or subclinical hypothyroidism; 2) assumption of at least 25 μg daily of levo-
thyroxine; 3) Serum FT3 and FT4 tested the month preceding the IVF cycle 
within the reference range; 4) no previous IVF cycles; 5) regular menstrual 
cycles; and 6) day 3 serum follicle-stimulating hormone (FSH) <12 IU/ml and 
anti-Müllerian hormone (AMH) >0.5 ng/ml. Women who did not complete 
the treatment cycle and those failing to refer for the three assessments were 
subsequently excluded.
Main results and the role of chance: Serum levels of TSH at basal assessment, 
at the time of hCG administration and at +16 days after hCG administration were 
1.7 ± 0.7, 2.9 ± 1.3 and 3.2 ± 1.7 mIU/L, respectively. All resulting comparisons 
were statistically significant. Serum TSH exceeded the threshold of 2.5 mIU/L 
in 46 subjects (64%, 95% CI: 53–75%) at the time of hCG administration and 
in 49 subjects (68%, 95% CI: 57–79%) at +16 days after hCG administration.
Limitations, reason for caution: We did not attempt to address the causes of 
these modifications and we exclusively monitored serum TSH without assess-
ing serum-free T4 modifications. Further evidence is required to clarify these 
points. Moreover, based on the available evidence, we assumed that exceeding 
the threshold of 2.5 mIU/L may be detrimental but we do not have data to dem-
onstrate that this may be true also in the particular population of hypothyroid-
treated women undergoing IVF.
Wider implications of the findings: Based on our findings, we suggest to strict-
ly monitor serum TSH in hypothyroid treated women during IVF cycles and, if 
necessary, to promptly adjust the levothyroxine dose. This is the most pragmatic 
approach but, to date, it is not supported by clinical evidence. Further studies 
aimed to clarify the most suitable therapeutic strategy are thus warranted.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fondazi-
one Ca’ Granda Ospedale Maggiore Policlinico - Milan - Italy.
Trial registration number: Not applicable.

P-486 Phase I dose-ranging study of a recombinant human  
follicle-stimulating hormone (rhFSH) in healthy female volunteers

B. Gertz1, A. Lammerich2, P. Bias2

1Merckle GmbH (Member of the Teva Group), Preclinical / Clinical Research, 
Ulm, Germany
2Merckle GmbH (Member of the Teva Group), Global Clinical Development, 
Ulm, Germany
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Study question: This study was conducted to assess the safety, tolerability, 
pharmacokinetics, and dose-proportionality of 3 single subcutaneous (sc) doses 
(75, 150, and 300 IU) of a new rhFSH (XM17) in healthy female volunteers 
following a pilot-dosing phase in which the safety, tolerability, and pharmaco-
kinetics of 37.5 IU sc were assessed.
Summary answer: In healthy female volunteers, XM17 was safe and well-
tolerated at single doses up to 300 IU and exhibited dose-proportional pharma-
cokinetics at the 3 higher doses.
What is known already: XM17, manufactured using mammalian (Chinese 
hamster ovary) cells transfected with the human FSH gene, is being developed 
for use in women undergoing controlled ovarian hyperstimulation for assisted 
reproductive technologies (ART) and treatment of anovulation. The structure 
of XM17 is similar to the registered follitropin alpha (Gonal-f®) and its amino 
acid sequence is identical compared to follitropin alfa and follitropin beta 
(Puregon®).
Study design, size, duration: This was a single-center, open-label, dose-
ranging, parallel group pharmacokinetic study of single sc XM17 doses in 40 
healthy women whose endogenous FSH was downregulated using 3.6 mg gos-
erelin. Blood samples for evaluation of standard pharmacokinetic parameters 
were drawn from 0–168 hours post-dose of XM17 (total per-subject study dura-
tion ∼22–28 days).
Participants/materials, setting, methods: On Day 14 after FSH-downreg-
ulation, healthy women aged 29 ± 5.4 (SD) with mean body-mass index of 
23.4 ± 2.9 received stepwise sc doses of XM17 beginning with 37.5 IU (pilot 
dose; n = 4), then 75, 150, or 300 IU (n = 12 each). Safety, tolerability, and 
maximal XM17 concentrations (C

max
) and other pharmacokinetic parameters 

were determined.
Main results and the role of chance: Pharmacokinetic endpoints using individ-
ual baseline (pre-dose)-corrected XM17 serum concentrations were calculated 
using non-compartmental parameters based on actual times and summarized 
with descriptive statistics. Mean serum concentration-time profiles of XM17 
demonstrated dose-related increases in C

max
 within 24 hours, followed by mono-

exponential decay for the 3 higher dose levels. C
max

 rose by 0.032 IU/L per IU, 
and AUC

0-168h
 rose 2.6 IU h/L per IU. Slopes estimated by linear regression for 

C
max

 and AUC
0-168h

 were approximately equal to 1 (0.905 IU/L and 1.096 IU h/L, 
respectively). Geometric mean elimination half-life ranged from 54–90 hours. 
No antibodies to XM17 were detected. Headache was the most common ad-
verse event, occurring in 11 subjects; dizziness occurred in 4 subjects, and 2 
subjects reported mild injection site pain-to-touch.
Limitations, reason for caution: This open-label, single-center study of single 
doses of XM17 was conducted in a limited sample of healthy volunteers. It was 
not designed to infer efficacy, nor was it designed to infer safety following more 
than single doses. Results are not necessarily generalizable to infertile women 
undergoing ART.
Wider implications of the findings: Doses of 75, 150, and 300 IU of XM17 
exhibited dose-proportional pharmacokinetics, and the anticipated clinical 
single sc doses of XM17 up to 300 IU per patient appear to be safe, with no 
evidence of antibody development or clinically relevant adverse events.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), This study was sponsored by BioGeneriX GmbH. Funding for 
editorial support was provided by Teva Women’s Health, Inc., to MedVal Sci-
entific Information Services, LLC, Skillman NJ. BG was an employee of Bio-
GeneriX GmbH (organization responsible for conducting the study) and is now 
an employee of Merckle GmbH. AL and PB are employees of Merckle GmbH. 
BioGeneriX GmbH and Merckle GmbH are members of the Teva Group.
Trial registration number: This is a Phase I study and therefore exempt from 
the requirement to register with ClinicalTrials.gov.

P-487 Changes of PCOS (polycystic ovary syndrome)-related  
symptoms in mothers vs. non-mothers during long-term follow-up: the 
LIPCOS-Trial

M. Schmidmayr1, L. Sperl1, J. Stassek1, F. Ohnolz1, V. Seifert-Klauss1

1Klinikum Rechts der Isar München, Frauenklinik und Poliklinik der  
Technischen Universität München, München, Germany

Study question: Do pregnancy and subsequent parenthood, as a major lifestyle 
intervention, influence the long-term course of PCOS-related symptoms?
Summary answer: By comparing a group of PCOS patients consisting of 
mothers and non-mothers, this study generated systematic information about 

the impact of pregnancy and parenthood on PCOS related symptoms, possibly 
mediated through the lifestyle changes associated with parenthood.
What is known already: Young women affected by PCOS often show clinical 
signs of hyperandrogenemia, hypertestosteronemia and insulin resistance. In 
addition, oligomenorrhea and infertility are common. Due to increasing endog-
enous FSH, advancing age has been shown to positively influence both cycle 
length and fertility. Whether the changes in lifestyle associated with mother-
hood can influence the course of PCOS-related symptoms has not been evalu-
ated so far.
Study design, size, duration: This study recruited a cohort of 75 oligomenor-
rhoeic patients who underwent in-depth laboratory and sonographic evaluation 
for PCOS as well as interviews on symptom severity, lifestyle and nutrition, 
comparing baseline information with respective values for the preceding 
10 years. Subsequently, participants were followed prospectively for 4 years.
Participants/materials, setting, methods: Intra-individual change of cycle 
length, clinical signs of hyperandrogenemia, serum testosterone, BMI and 
changes in activity and nutrition, were compared between childless PCOS-
patients and PCOS-patients with preceding pregnancy and parenthood in the 
last 10 years at baseline. 15 women have completed the 4-year follow-up 
examination.
Main results and the role of chance: In 53 evaluable participants (Ø 38.8 
years) at baseline, BMI had increased from 23.2 to 25.3, and total testoster-
one (TT) had decreased (0.75 ng/ml to 0.5 ng/ml), while average cycle length 
had shortened in the preceding 10 years (61.4 to 53.3 days). While 56.6% 
(n = 13) of mothers (n = 23, Ø 38.4 years, BMI 24.7) reported cycle length 
shortening (average from 55.3 to 47.6 days), only 43.3% (n = 13) of childless 
women (n = 30, Ø 32.1 years, BMI 25.3) reported shortening of cycle length  
(66.31 to 57.5 days). Baseline TT levels were lower in mothers than in non-
mothers (0.45 vs. 0.54 ng/dl). Compared with their earlier years, 87% of moth-
ers reported healthier nutrition vs. 73.3% of childless patients and 91.3% vs. 
66.6% increased regularity of everyday life.
Limitations, reason for caution: Women with more severe PCOS may be less 
likely to achieve motherhood. Sample size may prevent subtle differences from 
reaching significance.
Wider implications of the findings: Should the lifestyle changes associated 
with parenthood prove to be beneficial in the course of PCOS, this could mo-
tivate PCOS patients for their active pursuit of fertility-enhancing strategies.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Technische Universität München, Klinikum rechts der Isar 
München.
Trial registration number: Non existent.

P-488 Impact of an oestradiol drop prior to human chorionic 
gonadotrophin administration on live-birth rates following 
gonadotrophin-releasing hormone antagonist co-treated cycles

S. Santos-Ribeiro1, D. Stoop1, N.P. Polyzos1, A. Van de Vijver1, H. Tournaye1, 
C. Blockeel1

1Universitair Ziekenhuis Brussel, Centre for Reproductive Medicine, Brussels, 
Belgium

Study question: Do spontaneous oestradiol (E
2
) serum level falls prior to final 

oocyte maturation and ovulation triggering with human chorionic gonadotro-
phin (hCG) affect in vitro fertilisation/intra-cytoplasmic sperm injection (IVF/
ICSI) outcomes when ovarian stimulation (OS) is down-regulated with gonad-
otrophin-releasing hormone (GnRH) antagonists?
Summary answer: Spontaneous E

2
 drops prior to hCG triggering do not affect 

IVF/ICSI outcomes in GnRH antagonist down-regulated cycles.
What is known already: Previous researchers have found that spontaneous 
(without gonadotropin step-down or “coasting”) E

2
 decreases prior to hCG 

administration may reduce fertilisation, implantation and pregnancy rates. 
However, these studies only accounted for age as a potential confounder and 
have only been performed in IVF/ICSI cycles with GnRH agonist co-treatment. 
Despite the lack of evidence of its deleterious effect, similar drops are still con-
sidered as a predictor for inferior IVF outcomes in GnRH antagonist co-treated 
cycles.
Study design, size, duration: This retrospective case-control study (between 
January-2006 and March-2012) involved all patients aged between 18–36 
undergoing their first or second IVF/ICSI attempt in our centre with serum-
E

2
 assessments on both the day/day-before hCG (1149 cycles). Eighty-three 
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cycles with spontaneous E
2
 drops were matched with another 83 control-cycles 

in which E
2
 increased.

Participants/materials, setting, methods: Patients underwent OS with exog-
enous gonadotrophin/GnRH antagonist co-treatment. We administered hCG 
when ≥3 follicles of ≥17 mm were observed, followed 36 h later by oocyte 
retrieval. Computer-randomised control-cycle matching was performed using 
these variables grouped in regular intervals: age, number of oocytes retrieved, 
hCG-day E

2
 levels and day of embryo transfer (ET).

Main results and the role of chance: We found no statistically significant dif-
ferences between the study and matched-control groups in terms of clinical 
pregnancy (28.9% versus 31.3%, p = 0.74) and live-birth (16.9% versus 20.5%, 
p = 0.55) rates. Furthermore, maturation (82.7% versus 82.7%, p = 0.51), fertil-
isation (75.3% versus 71.2%, p = 0.12), cycles without ET (9.6% versus 9.6%, 
p = 1.00), single/multiple ET (84.0% versus 73.3%, p = 0.58) and miscarriage 
(21.3% versus 17.3%, p = 0.54) rates were similar between both groups. The 
mean hCG-day E

2
 level, patient age and oocyte retrieval count were 1235.9 pg/

mL, 30.3 years old and 10.7 oocytes, respectively. Sixty-three percent of all ETs 
were performed with a day-3 embryo. The type of exogenous gonadotropins 
used (recombinant follicle-stimulating hormone versus highly purified human 
menopausal gonadotrophin) and their start and total doses were similar.
Limitations, reason for caution: Although this is, to our knowledge, the larg-
est study to ever assess the effect of spontaneous hCG-day E

2
 drops, it may re-

quire further confirmation by a larger series. Furthermore, these results should 
not be extrapolated to patients with long-lasting follicular-phase E

2
 drops far 

from the day of hCG administration.
Wider implications of the findings: Contrary to prior evidence, spontaneous 
E

2
 decreases immediately before hCG administration do not seem to hinder IVF 

outcomes when GnRH antagonists are used for pituitary down-regulation. Hence, 
unexpected E

2
 drops should not prompt hasty medical interventions or be consid-

ered as a predictor for poorer IVF/ICSI outcomes in a GnRH antagonist setting. 
Rather, this study points out a need for further evaluation of the effect and physi-
ologic mechanisms behind both subtle and drastic spontaneous E

2
 decreases.

Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Centre for Reproductive Medicine, Dutch-speaking Univer-
sity Hospital of Brussels.
Trial registration number: Not applicable.

P-489 PCOS in Asian vs. Caucasian women and in first vs. second 
generation Asian women; a comparative analysis

H.A. Ribbons1, T. Karasu1, H. Lashen1

1University of Sheffield, Reproductive and Developmental Medicine, Sheffield, 
United Kingdom

Study question: What are the phenotypical differences between Asian and 
Caucasian women suffering from Polycystic Ovarian Syndrome (PCOS) and 
between first and second generations Asian women with PCOS?
Summary answer: Asian and Caucasian PCOS patients are phenotypically dif-
ferent with regards to PCOS. Further, first and second generation Asian women 
differ with regards to age of onset of symptoms, age of presenting complaint 
and SHBG levels.
What is known already: The available evidence has shown that Asian women 
from the Indian Subcontinent have a higher incidence of PCOS. Other studies 
have shown that the two ethnic groups have some phenotypical differences. 
There have been no published studies assessing if differences exist between the 
first and second generations of Asian women in the UK.
Study design, size, duration: This is a retrospective nested case control cohort 
study of 432 patients to examine the differences between Caucasian (288) and 
Asian (144) women from the Indian subcontinent suffering from PCOS (Rot-
terdam Criteria) and between first (102) and second (42) generations of Asian 
PCOS women in the UK.
Participants/materials, setting, methods: This is a nested case control study 
where for every Asian woman 2 Caucasian women matching for age were se-
lected at a University Teaching Hospital. Several parameters were compared 
between the two groups. The first and second generation Asian women were 
identified and compared with each other.
Main results and the role of chance: The mean age was 26 years. Caucasians 
presented significantly more frequently with bleeding problems (p < 0.001) and 
Asians presented with infertility (p < 0.001). Age of menarche is significantly 
lower in Caucasian women (p = 0.023). Asians experienced significantly more 

irregular periods than Caucasians (p = 0.001). Asians had significantly higher 
family history of diabetes mellitus than Caucasians (p < 0.001). SHBG lev-
els are significantly higher in Caucasians than Asians (p < 0.001). TSH levels 
(p = 0.023), BMI (p = 0.024) and Waist-hip Ratio (p = 0.006) are significantly 
higher in Asians than Caucasians. In the Asian population; the second generation 
patients presented at an earlier age (p = 0.027). Significantly more first genera-
tion patients presented with infertility (p = 0.001) while more second generation 
patients presented with PCOS related symptoms (p = 0.001). There are signifi-
cantly higher levels of SHBG in second generation patients (p = 0.022).
Limitations, reason for caution: The retrospective study and the relatively 
small number for an epidemiological study have their inherent limitations on 
the study findings.
Wider implications of the findings: This study confirms the effect of ethnicity 
on the PCOS phenotypes and also suggests that migration of the Asian women 
to the UK have affected their phenotypes. This should inform the management 
of PCOS and health policy in an increasingly multi-ethnic society.
Study funding/competing interest(s): Funding by University(ies), University 
Teaching Hospital.
Trial registration number: Not Applicable.

P-490 Effect of AMH on granulosa-lutein cells response to 
gonadotropins

S. Sacchi1, F. Marinaro1, S. Giulini1, C. Argento1, T. Marsella1, F. Bastai1,  
D. Tagliasacchi1, A. Tirelli1, A. La Marca1

1University Hospital Policlinico of Modena, Mother Infant Department, 
Modena, Italy

Study question: The objective of this study was to assess the effect of increas-
ing doses of Anti-Mullerian hormone (AMH) on basal and stimulated steroids 
production by granulosa-lutein (hGL) cells.
Summary answer: The expression of aromatase CYP19A and P450 side chain 
cleavage (P450scc) genes in hGL cells was significantly increased by lutein-
izing hormone (LH) and follicle-stimulating hormone (FSH) or combined. Al-
though AMH was unable to affect the basal expression of aromatase genes, it 
completely prevented the stimulatory effect of gonadotropins.
What is known already: AMH has a negative and inhibitory role in many func-
tions of hGL cells including notoriously the reduction of the aromatase CYP19A 
expression induced by FSH. No data have been provided on the possible role of 
AMH in modulating the response to LH (alone or combined with FSH) as well 
as its effect on other enzymes involved in steroidogenesis including P450scc.
Study design, size, duration: mRNA expression of CYP19A and P450scc 
modulated by AMH was evaluated in a dose/response study in primary hGL 
cell culture. Set of hGL cells were also tested after LH and FSH stimulation  
at 50 ng/ml dosage for 24 hours alone or combined and then treated with  
10 ng/ml AMH.
Participants/materials, setting, methods: The CYP19 and P450scc mRNA 
expression, normalized by housekeeping ribosomal protein subunit 7 (RpS7) 
gene, was evaluated by RT-qPCR. Each reaction was repeated in triplicate. Neg-
ative controls using corresponding amount of vehicle control for each hormone 
treatment were performed.
Main results and the role of chance: Our results showed that AMH did not 
modulate the basal mRNA expression of both aromatases genes at any of the 
concentrations tested. Meanwhile the strong mRNA induction of CYP19A and 
P450scc generated by 24 hours gonadotropins treatment (alone and combined) 
was suppressed by 10 ng/ml AMH added to culture medium.
Limitations, reason for caution: This preliminary study was conducted only 
in vitro on primary hGL cell culture recovered from patients who underwent 
in vitro fertilization protocol. The individual variability of patients tested was 
statistically not significant and did not affect the consistency of the results on 
aromatase genes expression.
Wider implications of the findings: Our results contribute in clarifying the re-
lationship between hormones regulating the early phase of steroidogenesis con-
firming, in agreement with literature, that AMH is playing a suppressive role 
on CYP19A expression stimulated by gonadotropin in hGL cells. Furthermore, 
a similar inhibitory effect for AMH was observed on P450scc gene expression 
when activated by gonadotropin treatment.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), University Hospital Policlinico of Modena.
Trial registration number: None.
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P-491 Relation between serum progesterone at the end of controlled 
ovarian stimulation and treatment outcome across type of gonadotropin 
preparations

P. Platteau1, E. Bosch2, B.M. Klein3, J.C. Arce4

1UZ Brussel, Reproductive Medicine, Brussels, Belgium
2IVI Valencia, Reproductive Endocrinology, Valencia, Spain
3Ferring Pharmaceuticals, Global Clinical R&D (Biometrics), Copenhagen, 
Denmark
4Ferring Pharmaceuticals, Global Clinical R&D (Reproductive Health), 
Copenhagen, Denmark

Study question: How does serum progesterone at the end of stimulation affect 
the ongoing pregnancy rate in IVF/ICSI patients according to the type of go-
nadotropin preparation (HP-hMG versus recombinant FSH) used for controlled 
ovarian stimulation? At which progesterone level can a decline in ongoing preg-
nancy rate be predicted?
Summary answer: Overall, ongoing pregnancy rate decreased with increasing 
serum progesterone at the end of stimulation in IVF/ICSI patients. The relation 
between end-of-stimulation progesterone concentration and ongoing pregnancy 
rate appears to be influenced by the type of gonadotropin preparation.
What is known already: Elevated progesterone levels at the end of stimulation 
have been shown to have a detrimental effect on treatment outcome in IVF/ICSI 
patients. Different threshold values have been suggested, depending on patient 
characteristics and treatment protocol.
Study design, size, duration: Analysis of two large randomised controlled 
trials comparing HP-hMG versus recombinant FSH with respect to ongoing 
pregnancy rate in controlled ovarian stimulation cycles for IVF/ICSI. One trial 
included 731 patients in a GnRH agonist protocol (MERIT; Nyboe Andersen 
et al. 2006) and the other 749 patients in a GnRH antagonist protocol (MEGA-
SET; Devroey et al. 2012). The gonadotropin starting dose was 225 IU/day and 
150 IU/day, respectively, and was fixed for the first 5 days.
Participants/materials, setting, methods: A total of 1,419 IVF/ICSI patients 
contributed with data to this analysis; 710 were treated with HP-hMG (Meno-
pur, Ferring Pharmaceuticals) and 709 were treated with recombinant FSH 
(352 with follitropin alfa and 357 with follitropin beta). Serum progesterone at 
the end of stimulation was analysed centrally using the same assay for both tri-
als (ECLIA assay, Elecsys platform, Roche). The median (interquartile range) 
progesterone concentration at the end of stimulation was 2.9 (2.2; 3.7) and 2.5 
(1.8; 3.3) nmol/L for rFSH and HP-hMG respectively. Ongoing pregnancy rate 
was defined as a viable fetus 10–11 weeks after transfer. Logistic regression 
was used to analyse the impact on ongoing pregnancy rate of serum proges-
terone at end of stimulation and of the exposure to progesterone (i.e. AUC 
from stimulation day 6 to the end of stimulation). The results are presented as 
odds ratios (OR) with 95% confidence intervals. Based on the logistic regres-
sion models, the progesterone concentration above which the predicted ongo-
ing pregnancy rate declined to below average was identified for each type of 
gonadotropin.
Main results and the role of chance: For the overall population (N = 1.419), 
the ongoing pregnancy rate decreased with increasing end-of-stimulation pro-
gesterone with an OR of 0.87 [0.80; 0.95] (p = 0.003) per started cycle and 0.87 
[0.79; 0.95] (p = 0.003) per cycle with embryo transfer. Among the patients 
treated with recombinant FSH, the impact of increasing end-of-stimulation pro-
gesterone was reflected by ORs of 0.83 [0.73; 0.95] (p = 0.005) and 0.84 [0.73; 
0.96] (p = 0.01) for the two analysis population, respectively. For patients treat-
ed with HP-hMG, the OR for ongoing pregnancy by increasing progesterone 
at the end of stimulation was 0.93 [0.82; 1.05] (not significant) and 0.91 [0.80; 
1.03] (not significant) per started cycle and per cycle with embryo transfer, re-
spectively. Similarly, for the overall population the impact of progesterone AUC 
was also significantly (p < 0.01) inversely associated with ongoing pregnancy 
rate. The findings were consistently observed in both individual trials. Among 
the patients with embryo transfer, the predicted ongoing pregnancy rate de-
clined to below the average observed in the trials when the end-of-stimulation 
progesterone levels reached above 2.4 nmol/L for patients treated with rFSH 
(2.4 nmol/L in the agonist protocol and 2.3 nmol/L in the antagonist protocol) 
and above 3.7 nmol/L for patients treated with HP-hMG (4.0 nmol/L in the 
agonist protocol and 3.5 nmol/L in the antagonist protocol).
Limitations, reason for caution: The trial populations were primarily good-
prognosis patients.
Wider implications of the findings: Progesterone levels at end of stimulation 
should be interpreted in the context of the type of gonadotropin preparation used.

Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Ferring Pharmaceuticals.
Trial registration number: MERIT: not applicable. MEGASET: NCT00884221.

P-492 Relation between dose of FE 999049, a recombinant FSH derived 
from a human cell-line, used for controlled ovarian stimulation and 
number of oocytes, embryos and blastocysts

J.C. Arce1, A. Nyboe Andersen2, M. Fernández-Sánchez3, H. Visnova4,  
E. Bosch5, J.A. García-Velasco6, P. Barri7, P. de Sutter8, B.M. Klein9,  
B.C.J.M. Fauser10

1Ferring Pharmaceuticals, Global Clinical R&D (Reproductive Health), 
Copenhagen, Denmark
2Copenhagen University Hospital, Fertility Clinic, Copenhagen, Denmark
3IVI Sevilla, Reproductive Endocrinology, Sevilla, Spain
4IVF Cube, Fertility Clinic, Prague, Czech Republic
5IVI Valencia, Reproductive Endocrinology, Valencia, Spain
6IVI Madrid, Reproductive Endocrinology, Madrid, Spain
7IU Dexeus, Gynaecology & Obstetrics, Barcelona, Spain
8UZ Gent, Reproductive Medicine, Gent, Belgium
9Ferring Pharmaceuticals, Global Clinical R&D (Biometrics), Copenhagen, 
Denmark
10UMC Utrecht, Division Women & Baby, Utrecht, The Netherlands

Study question: What is the relationship between FE 999049 dose used for 
stimulation and number of oocytes retrieved as well as the subsequent develop-
ment of embryos and blastocysts?
Summary answer: The number of oocytes retrieved and the number of em-
bryos on day 3 increased significantly with increasing FE 999049 dose. A 
similar relationship was not observed between FE 999049 dose and number 
of blastocysts on day 5. Consequently, the blastocyst to oocyte ratio decreased 
significantly with increasing FE 999049 dose.
What is known already: It has been proposed that the use of mild or moderate 
doses of gonadotropins results in a sufficient number of good-quality embryos/
blastocysts, even though fewer oocytes are obtained compared with higher doses.
Study design, size, duration: Pre-defined analysis of 222 women in a ran-
domised, assessor-blind, multicentre trial investigating FE 999049 (Ferring 
Pharmaceuticals), a recombinant FSH expressed from a cell-line of human fetal 
retinal origin (PER.C6®), for controlled ovarian stimulation for IVF/ICSI. Pa-
tients were randomised to fixed doses of 5.2, 6.9, 8.6, 10.3 or 12.1 μg/day FE 
999049 throughout stimulation. Randomisation was stratified by serum AMH.
Participants/materials, setting, methods: IVF/ICSI patients aged 18–37 years 
with a BMI of 18.5–32.0 kg/m2 underwent stimulation in a GnRH antagonist cycle 
(ganirelix 0.25 mg/day from day 6). Triggering was done as soon as ≥3 follicles 
≥17 mm were observed. Oocytes were cultured for 5 days and were assessed daily. 
Embryo morphology (number of blastomeres, blastomere uniformity, cell size 
classification, degree of fragmentation and multinucleation) was assessed on day 
3, and good-quality embryos were defined as ≥6 blastomeres and ≤20% fragmen-
tation. Blastocyst quality on day 5 was graded using the Gardner & Schoolcraft 
classification system (1999), i.e. blastocyst expansion and hatching status 1–6, 
inner cell mass grading A-C and trophectoderm grading A-C, and good-quality 
blastocysts were defined as at least 3BB. Continuous data were analysed using 
ANCOVA models and proportions were analysed using logistic regression models. 
The models included centre, AMH and log(dose) as explanatory variables.
Main results and the role of chance: The number of oocytes increased signifi-
cantly (p < 0.001) from an average of 5.2 to 12.2 by increasing FE 999049 dose 
with a linear dose-response. The fertilisation rate, however, decreased signifi-
cantly (p < 0.001) with increasing FE 999049 dose. On day 3, the total number 
of embryos and the number of good-quality embryos increased significantly 
(p < 0.001 and p = 0.01, respectively) by increasing FE 999049 dose. This was 
not accompanied by a significant relationship between FE 999049 dose and the 
number of blastocysts on day 5, neither the total number nor those of good-
quality. Consequently, the proportion of oocytes that developed into blastocysts 
decreased significantly (p < 0.001) with increasing FE 999049 dose. The live 
birth rate in the fresh cycle and cumulatively after 6-months cryopreserved 
cycles was unrelated to FE 999049 dose.
Limitations, reason for caution: Extrapolation to FE 999049 doses outside 
those included in this investigation should be done with caution.
Wider implications of the findings: Although higher gonadotropin doses  
lead to more oocytes, this may not result in more blastocysts available for  
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transfer / cryopreservation once a certain threshold of oocytes is reached. In  
addition to safety considerations, a suitable target downstream from oocytes 
could be taken into account when establishing gonadotropin regimens for con-
trolled ovarian stimulation.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Ferring Pharmaceuticals.
Trial registration number: NCT01426386.

P-493 Impact of body weight of IVF/ICSI patients on the 
pharmacokinetics and pharmacodynamic responses to FE 999049,  
a recombinant FSH derived from a human cell-line

B.M. Klein1, J.C. Arce2

1Ferring Pharmaceuticals, Global Clinical R&D (Biometrics), Copenhagen, 
Denmark
2Ferring Pharmaceuticals, Global Clinical R&D (Reproductive Health), 
Copenhagen, Denmark

Study question: How does female body weight influence the pharmacokinetic 
profile during controlled ovarian stimulation with FE 999049? What are the 
implications for the pharmacodynamic response to FE 999049?
Summary answer: During stimulation with FE 999049, circulating levels of 
FSH were significantly negatively influenced by body weight, with patients at a 
lower body weight having higher serum FSH than those with higher body weight. 
Body weight also had a significant inverse relationship with estradiol, inhibin B, 
inhibin A and follicular development during stimulation with FE 999049, with 
lower weight patients having greater responses than higher weight patients.
What is known already: Body weight / BMI has been hypothesised to be a 
predictor of ovarian response to gonadotropin therapy.
Study design, size, duration: Explorative analysis of 222 women in a ran-
domised, assessor-blind, multicentre trial investigating FE 999049 (Ferring 
Pharmaceuticals), a recombinant FSH expressed from a cell-line of human fetal 
retinal origin (PER.C6®), for controlled ovarian stimulation for IVF/ICSI. Pa-
tients were randomised to fixed doses of 5.2, 6.9, 8.6, 10.3 or 12.1 μg/day FE 
999049 throughout stimulation. Randomisation was stratified by serum AMH. 
The body weight ranged from 46 to 95 kg, with an average of 62 ± 9 kg and a 
median of 61 kg.
Participants/materials, setting, methods: IVF/ICSI patients aged 18–37 years 
with a BMI of 18.5–32.0 kg/m2 underwent stimulation in a GnRH antagonist 
cycle (ganirelix 0.25 mg/day from day 6). Serum samples for endocrine profile 
were analysed centrally and follicular development was assessed by ultrasound 
on stimulation day 4 (i.e. after 3 days of treatment), stimulation day 6 (i.e. after 
5 days of treatment and before start of GnRH antagonist) and at the end of 
stimulation. Data were analysed on the log-scale using a linear model with body 
weight and log-transformed baseline observation as covariates. For illustration 
of the quantitative impact, patients were grouped above and below the median 
body weight. As the duration of stimulation was significantly (p = 0.002) differ-
ent between body weight groups, focus is on the early stimulation period (i.e. 
stimulation days 4 and 6) rather than at the end of stimulation.
Main results and the role of chance: With increasing body weight, serum 
concentrations of FSH, estradiol, inhibin B and inhibin A on stimulation days 4 
and 6 decreased significantly (p < 0.001 for all parameters at both time points). 
On stimulation day 6, the effect of body weight was also observed for follicular 
development as shown by significantly lower average follicle size and follicular 
volume (p < 0.001 for both parameters) with increasing body weight. On stimu-
lation day 6, the estradiol, inhibin B and inhibin A levels and follicular volume 
were 41%, 12%, 42% and 20%, respectively, greater in women with lower body 
weight compared to those with higher body weight.
Limitations, reason for caution: Extrapolation to extremely high body weights 
beyond those tested in this investigation should consider that the relation be-
tween body weight and ovarian response (endocrine response and follicular 
development) may not be linear.
Wider implications of the findings: As body weight has a significant impact 
on serum FSH concentrations and consequently on follicular development and 
endocrine profile after treatment with FE 999049, considerations should be 
given to gonadotropin dosing regimens taking the patient’s body weight into 
account in order to optimise ovarian response.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Ferring Pharmaceuticals.
Trial registration number: NCT01426386.

P-494 The influence of patient-specific variables and dose-response 
modelling in controlled ovarian stimulation with FE 999049, a human 
recombinant FSH derived from a human cell-line

D. Röshammar1, B.M. Klein2, J.C. Arce3

1Ferring Pharmaceuticals, Global Clinical R&D (Pharmacokinetics & 
Modelling-Simulation), Copenhagen, Denmark
2Ferring Pharmaceuticals, Global Clinical R&D (Biometrics), Copenhagen, 
Denmark
3Ferring Pharmaceuticals, Global Clinical R&D (Reproductive Health), 
Copenhagen, Denmark

Study question: Model-based dose-response characterisation for oocytes  
retrieved with FE 999049 and quantitative assessment of selected predictors 
obtained at baseline.
Summary answer: A patient-specific dose-response model was identified. The 
expected number of oocytes retrieved was modelled as a function of serum 
AMH, FE 999049 dose and body weight.
What is known already: The ovarian response to controlled ovarian stimula-
tion varies substantially across patients. The variation can partly be explained 
by baseline characteristics like serum AMH, basal FSH, basal inhibin B, antral 
follicle count, body weight and age.
Study design, size, duration: Pre-defined analysis of 222 women in a ran-
domised, assessor-blind, multicentre trial investigating FE 999049 (Ferring 
Pharmaceuticals), a recombinant FSH expressed from a cell-line of human fetal 
retinal origin (PER.C6®), for controlled ovarian stimulation for IVF/ICSI. Pa-
tients were randomised to fixed doses of 5.2, 6.9, 8.6, 10.3 or 12.1 μg/day FE 
999049 throughout stimulation. Randomisation was stratified by serum AMH.
Participants/materials, setting, methods: IVF/ICSI patients aged 18–37 years 
with a BMI 18.5 to 32.0 kg/m2 underwent stimulation in a GnRH antagonist 
cycle (ganirelix 0.25 mg/day from day 6). Triggering was done as soon as ≥3 
follicles ≥17 mm were observed. Data were analysed using pharmacokinetic 
and dose-exposure-response non-linear mixed effects models.
Main results and the role of chance: The pharmacokinetics of FE 999049 were 
significantly (p < 0.001) impacted by body weight. A significantly (p < 0.001) 
impact of body weight was also observed on follicular development and endo-
crine profile during stimulation. The relation between body weight adjusted FE 
999049 dose and the expected number of oocytes retrieved was described using 
a sigmoidal model with patient-specific maximal drug response (Emax). The 
error terms were assumed to follow a negative binomial distribution. Step-wise 
forward selection identified serum AMH as the best parameter for predicting 
the patient-specific Emax. Introducing additional parameters (basal FSH, basal 
inhibin B, antral follicle count and age) did not result in a substantial improve-
ment of the model fit. An exposure-response model did not provide a better fit 
to the data than the body weight adjusted dose-response model, and did fur-
thermore confirm AMH to be the best predictor of the patient-specific Emax.
Limitations, reason for caution: The dose-response model needs to be con-
firmed prospectively.
Wider implications of the findings: Patient-specific dose-response models 
based on body weight and serum AMH can be used to propose an individualised 
dose of FE 999049 aiming at a desired target of ovarian stimulation.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Ferring Pharmaceuticals.
Trial registration number: NCT01426386.

P-495 Anti-Mullerian hormone in female  
hypogonadotrophic-hypogonadism

W. Dooley1, R. Homburg1

1Homerton University Hospital, Fertility, Dorset, United Kingdom

Study question: What are the anti-Mullerian hormone (AMH) levels in female 
hypogonadotrophic-hypogonadism (HH) and what can we learn from them re-
garding pathophysiology?
Summary answer: AMH levels show positive correlation with number of an-
tral follicles within the ovary and no correlation with gonadotrophin levels. 
These results suggest that follicles are capable of intrinsically producing AMH 
independently and are not influenced by gonadotrophin levels.
What is known already: AMH is produced by small antral follicles in the ovaries. 
Previous studies demonstrate correlations between serum AMH concentrations 
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and LH (positive) and FSH (negative). Little is known about AMH in HH. There 
is a subgroup of HH cases who respond to controlled ovarian hyperstimula-
tion similarly to women with polycystic ovarian syndrome. Serum AMH has 
been demonstrated to be similar in HH compared with ovulating controls in one 
small study. The subject is far from clear.
Study design, size, duration: Retrospective observational study of 11 consecu-
tive cases of HH (amenorrhoea, FSH and LH levels <2 mmol/l, hypo-oestrogenic). 
Ultrasound findings and AMH levels were collected and compared over a 3-year 
period.
Participants/materials, setting, methods: Patients recruited to the study were 
from those attending the fertility clinic at a tertiary referral university hospital. 
AMH was measured using the Beckman-Coulter Gen II assay.
Main results and the role of chance: 11 patients were recruited. The rela-
tionship between astral follicle count (AFC) and AMH was investigated using 
Spearman’s rho. There was a large, positive correlation between the two vari-
ables, rho = 0.79, n = 11, p = 0.004, with high levels of AFC associated with high 
levels of AMH. The same test was conducted removing the one clear outlier. 
There was a larger, positive correlation between the two variables, rho = 0.85, 
n = 10, p = 0.002. All cases, by definition, had a very low FSH and LH levels 
and there was no relationship between AMH and gonadotrophin levels.
Limitations, reason for caution: The number of cases analysed is small but 
HH is relatively rare. Despite this the results show a strong and significant trend. 
A more detailed hormone profile including testosterone levels and further ul-
trasound details such as ovarian and stroma volume was not available which 
limited the scope of this study.
Wider implications of the findings: These results contrast with those previ-
ously documented suggesting that gonadotrophins drive AMH production or 
vice-versa. In this study of HH patients this was shown not to be the case as all 
subjects had very low gonadotrophin levels with wide ranging AMH levels. The 
results suggest that small ovarian follicles are intrinsic producers of AMH and 
not driven by gonadotrophins. The study also delineates two distinct types of 
HH, with or without multifollicular ovaries.
Study funding/competing interest(s): Funding by hospital/clinic(s), Fertility 
Unit, Homerton University Hospital.
Trial registration number: Nil.

P-496 Beneficial role of ethinyl estradiol in prevention of anti-estrogenic 
effects of clomiphene citrate in polycystic ovary syndrome patients 
undergoing intrauterine insemination: a randomized clinical trial

M. Ashraf1, N. Jahangiri1, F. Ahmadi2, J. Ahmadi1

1Royan Institute for Reproductive Biomedicine ACECR, Department of 
Endocrinology and Female Infertility at Reproductive Biomedicine Research 
Center, Tehran, Iran
2Royan Institute for Reproductive Biomedicine ACECR, Department of  
Reproductive Imaging at Reproductive Biomedicine Research Center,  
Tehran, Iran

Study question: This study was designed to assess if low-dose ethinyl estradiol 
(EE) can prevent anti-estrogenic effects of clomiphene citrate (CC) on endo-
metrial thickness and uterine perfusion in polycystic ovary syndrome (PCOS) 
patients undergoing intrauterine insemination (IUI)?
Summary answer: CC used in combination with EE is likely has the potential 
to produce favorable outcomes in PCOS women undergoing IUI by improving 
endometrial thickness and uterine artery pulsatility index (PI).
What is known already: There is some evidence to suggest that use of estro-
gens as an adjuvant treatment may have a beneficial impacts in prevention of 
detrimental effects of CC.
Study design, size, duration: In this study, which was conducted at Royan Insti-
tute Research Center as a randomized, double blind, placebo controlled and paral-
lel group design, a total of 154 eligible patients (77 in each group) were enrolled.
Participants/materials, setting, methods: During the recruitment period of 
2009–2013 a total of 154 Patients were randomly divided in a double blind 
approach by computer-generated random numbers to receive the treatment of 
either study (CC plus EE) or control groups (CC plus placebo). The drugs simi-
larly packaged in serially numbered, closed envelopes.
Main results and the role of chance: Of the 154 enrolled patients, a total of 59 
patients’ treatment cycles were cancelled before human chorionic gonadotropin 
(hCG) is given and these patients were excluded. Both groups were compa-
rable in regards to mean age, body mass index, infertility duration and basal hor-
mone levels. The women used EE and CC combination, had significantly thicker  

endometrium (9.7 ± 2.1 vs. 8.9 ± 1.6 mm, P = 0.036) and lower values for 
the PI of both uterine arteries compared with placebo-CC controls (P = 0.027; 
P = 0.001). Furthermore, statistically significant differences were found be-
tween the groups with respect to clinical pregnancy (28.9% vs. 10%, P = 0.019). 
The miscarriage rate was not statistically significant between groups.
Limitations, reason for caution: -
Wider implications of the findings: This finding is close to the estimate of one 
study, reported a higher ongoing pregnancy rate for patients with unexplained 
infertility when CC is used in combination of EE. Similarly, another study re-
ported that adding EE creates a desirable endometrial response even with very 
low doses. In these two studies no significant differences in PI values were 
noted. There is little empirical evidence regarding the relationship between en-
dometrial and uterine blood flow and pregnancy after IUI.
Study funding/competing interest(s): Funding by national/international 
organization(s), This study was funded by Reproductive Biomedicine Research 
Center, Royan Institute. This study has no conflict of interest.
Trial registration number: The trial registration number is NCT01219101.

P-497 Live birth rates in women with recurrent miscarriage and thyroid 
peroxidase antibodies

R. Vissenberg1, E. Fliers2, J.A.M. van der Post3, M. van Wely1, P. Bisschop2,  
M. Goddijn1

1Academic Medical Centre, Centre for Reproductive Medicine, Amsterdam, 
The Netherlands
2Academic Medical Centre, Department of Endcrinology and Metabolism, 
Amsterdam, The Netherlands
3Academic Medical Centre, Department of Obstetrics and Gynaecology, 
Amsterdam, The Netherlands

Study question: How high are live birth rates in euthyroid women with un-
explained recurrent miscarriage with thyroid peroxidase antibodies (TPO-Ab) 
compared to euthyroid women with unexplained recurrent miscarriage (RM) 
without these thyroid peroxidase antibodies?
Summary answer: In euthyroid women with unexplained recurrent miscar-
riage, the presence of thyroid peroxidase antibodies was associated with a lower 
live birth rate, but only in women that did not use levothyroxine.
What is known already: There is an established association between TPO-Ab 
and recurrent miscarriage, but very little is known about the actual chance of a 
live birth. Two studies reported on live birth rate and both concluded that TPO-
Ab status does not affect live birth rate. A limitation from these studies was that 
the live birth rate was not calculated for the complete study or control group, 
but only for those women who actually became pregnant.
Study design, size, duration: This retrospective cohort study was conducted 
among 408 women that consulted the recurrent miscarriage clinic in a Centre 
for Reproductive Medicine, University Hospital, between 2005 and 2011.
Participants/materials, setting, methods: 408 women with RM were invit-
ed to participate and fill out a questionnaire about their subsequent pregnan-
cies after the initial RM work-up. Serum thyroid stimulating hormone (TSH) 
concentration and presence of TPO-Ab were determined. Patients with other 
causes for RM were excluded. No official institutional review board approval 
was needed according to national legal requirements.
Main results and the role of chance: Data from 202 women with unexplained 
recurrent miscarriage were available for analysis. 28 women were TPO-Ab 
positive (13.8%). From these 28 women, 10 women were treated with levo-
thyroxine and 18 women did not receive treatment. 174 women were TPO-Ab 
negative. Apart from a slightly higher TSH level in the group women with TPO-
Ab without treatment (p = 0.023), baseline characteristics were not different 
between the groups. 29% of women with TPO-Ab without treatment had a 
pregnancy resulting in a live birth after 12 months compared to 51% of women 
without TPO-Ab (log rank test p = 0.011, hazard ratio 0.23, 95% CI 0.07–0.72, 
p 0.012). Women with TPO-Ab receiving levothyroxine had a live birth rate 
comparable to women without TPO-Ab, namely 60% (log rank test p = 0.55).
Limitations, reason for caution: The participation rate (59%), the chance for 
recall- and selection bias, and the small sample size might have influenced the 
results.
Wider implications of the findings: In clinical practice, it is important to 
inform women with RM and TPO-Ab about their prognosis for a live birth. 
Counseling patients remains difficult even including the results of this study. 
The results provide an extra argument for starting randomised trials to assess 
the effectiveness of levothyroxine treatment in women with RM and TPO-Ab. 
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Results of such trials might be included in future RM guidelines with a potential 
change in screening and treatment advice.
Study funding/competing interest(s): Funding by hospital/clinic(s), Academic 
Medical Centre, Centre for Reproductive Medicine, Amsterdam, The Netherlands.
Trial registration number: Not applicable.

P-498 Follicular development following transvaginal injection of 
autologous adipose-derived mesenchymal stromal cells to ovaries in 
premature ovarian failure patients

T. Fang1, L.J. Ding1, G.J. Yan1, H.X. Sun1, Y.L. Hu1

1The Affiliated Drumtower Hospital Reproductive Medicine Center,  
Reproductive Medicine Center, Nanjing Jiangsu, China

Study question: Oocyte donation in POF patients cannot reach its popularity 
due to legal and ethical reasons in many countries. It is necessary to gener-
ate new options ameliorating diminished ovarian function and even may help 
 patients have a genetically related child in the future.
Summary answer: The results have shown for the first time that transvaginal 
ovarian injection of autologous ADSCs is associated with encouraging hor-
mone results and improved ovarian function, which may make ADSCs serve as 
a safe and feasible treatment modality to facilitate ovarian recovery.
What is known already: ADSCs are of autologous tissue origin with low im-
munogenicity, and are more easily available because of minimal ethical con-
siderations. ADSCs have been tested in clinical practice to regenerate injured 
tissues with promising results, which makes it an extensive promising source 
of pluripotent stem cells. Before applying this new therapeutic technique to 
humans, experiments in POF model rats using ADSCs injection to confirm the 
therapeutic effect on the damaged ovarian function were established in our lab.
Study design, size, duration: Four female patients meet with our inclusion 
criteria show no responses to hormone replace treatment (HRT) were enrolled. 
All four patients underwent ovarian transplantation between December 2012 
and April 2013. The follow-up lasted 8 to 12 months.
Participants/materials, setting, methods: The Baseline characteristics, hormon-
al profile, and ultrasound findings of four Chinese Han women patients presenting 
with POF seeking pregnancy were documented pre- and post-transplantation in 
University affiliated hospital. No severe side effects, such as were observed after 
the operation in all cases.
Main results and the role of chance: Six months After the ADSCs transplanta-
tion, FSH in the patients was 47.3 ± 10.65, significantly decreased compared 
to pre-transplantation (111.9 ± 12.75) (P < 0.05). A conspicuous increase of E

2
 

was found after the ADSCs injection surgery (13.74 ± 3.27 vs. 100.2 ± 29.69). 
All patients belonging to those with active signs of follicle-like structure after 
transplantation. The blood flow at the ovaries where ADSCs were injected was 
assessed by contrast enhanced transvaginal ultrasonography. After the injection 
of ADSCs, showing an increase of ovarian volume and blood flow in the ova-
ries. Ovary volume was also measured pre- and post-transplantation of ADSCs 
(1282 ± 124.7 vs. 2343 ± 200.1).
Limitations, reason for caution: Rigorous, double-blind clinical trials in large 
cohort of individuals will be performed in order to support and promote the 
long-term therapeutic uses of ADSCs. The pregnancy rate was not that satisfy-
ing, which could be related to the long duration of their POF history and/or to 
the severity of ovarian insufficiency.
Wider implications of the findings: Encouraging hormone results and im-
proved ovarian function were found after ADSCs transplantation in women with 
POF, transvaginal ovarian injection of ADSCs may serve as a promising treat-
ment approach to facilitate ovarian recovery.
Study funding/competing interest(s): Funding by national/international 
organization(s), State Key Development Program of Basic Research of China 
Grant (973 Project No. 2010CB945104).
Trial registration number:
The clinical trial registration number is NCT01853501.

P-499 Transforming growth factor-beta1 decreases progesterone 
production by down-regulating StAR expression through Smad2/3 and 
ERK1/2 signaling pathways in human granulosa cells

L. Fang1, H.M. Chang2, J.C. Cheng2, P.C.K. Leung2, Y.P. Sun1

1The First Affiliated Hospital of Zhengzhou University, Department of  
Obstetrics and Gynaecology, Zhengzhou Henan, China
2University of British Columbia, Department of Obstetrics and Gynaecology, 
Vancouver, Canada

Study question: The aim of this study was to investigate the effect of trans-
forming growth factor-beta1 (TGF-β1) on progesterone production and the un-
derlying molecular mechanisms in human granulosa cells.
Summary answer: TGF-β1 decreased progesterone production in human gran-
ulosa cells by down-regulating steroidogenic acute regulatory protein (StAR) 
expression through Smad2/3 and ERK1/2 signaling pathways. Interestingly, 
TGF-β1 did not affect the expression of cholesterol side chain cleavage enzyme 
(P450scc) or 3β-hydroxysteroid dehydrogenase (3β-HSD).
What is known already: Many animal studies have shown that maintaining a 
low progesterone level until the time of ovulation induction is critical for nor-
mal follicular development. In addition, elevation of serum progesterone levels 
in IVF patients before or on the day of human chorionic gonadotropin (hCG) 
administration is associated with significantly decreased implantation and preg-
nancy rates. However, to date, only a handful of studies have investigated the 
roles of TGF-β1 in the regulation of steroidogenesis in granulosa cells.
Study design, size, duration: SVOG cells are human granulosa cells that were 
obtained from women undergoing IVF and immortalized with SV40 large T 
antigen. Cultured SVOG cells were used to investigate the effects of TGF-β1 on 
the expression of steroidogenesis-related genes and proteins expression as well 
as the progesterone production.
Participants/materials, setting, methods: Cultured SVOG cells were treat-
ed with recombinant human TGF-β1 and the expressions of steroidogenesis-
related genes and proteins were examined by RT-qPCR and western blotting, 
respectively. The accumulation levels of progesterone were measured by en-
zyme-linked immunosorbent assay (ELISA). The experiments were repeated on 
at least three independent occasions.
Main results and the role of chance: TGF-β1 treatment down-regulated 
StAR expression and decreased progesterone production without affecting the 
expression of P450scc or 3β-HSD in SVOG cells. The suppressive effects of 
TGF-β1 on StAR expression and progesterone production were abolished by 
pre-treating a potent and specific TGF-β1 type I receptor inhibitor, SB431542, 
and siRNA-mediated knockdown of TGF-β type I receptor. In addition, treat-
ment with TGF-β1 activated the Smad2/3 and ERK1/2 signaling pathways. 
Inhibition of the Smad2/3 and ERK1/2 signaling pathways attenuated the TGF-
β1-induced down-regulation of StAR expression and progesterone production.
Limitations, reason for caution: The limitation is that the effects of TGF-β1-
induced down-regulation of StAR expression and progesterone production were 
only investigated in immortalized human granulosa cells. Testing of the find-
ings in primary culture of human granulosa cells is needed to further confirm 
the role of TGF-β1 in the regulation of progesterone production.
Wider implications of the findings: The production of progesterone by 
granulosa cells plays a critical role in maintaining a successful pregnancy 
at early embryonic stage. Therefore, a better understanding of the regulation 
of progesterone production in human granulosa cells would provide signifi-
cant insights into ovarian physiology and pathology, which may lead to new 
methods of infertility treatment. Our results suggest that TGF-β1 may prevent 
premature luteinization by inhibiting progesterone production before the time 
of ovulation.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by an operating grant from the Cana-
dian Institutes of Health Research to P.C.K.L. and the National Natural Science 
Foundation of China (31271605) to Y.P.S. F.L is the recipient of scholarship 
from China Scholarship Council.
Trial registration number: Not applicable.

P-500 Discrepancy between antimüllerian hormone and antral follicle 
count: “The winner is…”

M. Devesa1, F. Martínez1, R. Tur1, R. Buxaderas1, C. González1, I. Rodríguez1, 
M. Boada1, B. Coroleu1

1Hospital universitario Quirón - Dexeus, Departamento de Obstetricia  
Ginecología y Medicina de la Reproducción, Barcelona, Spain

Study question: Antral follicle count (AFC) and antimüllerian hormone 
(AMH) have shown to be good predictors of poor ovarian response (POR) to 
stimulation treatment. However, what should clinicians expect to happen when 
a patient has normal AFC value but low AMH or the opposite?
Summary answer: The incidence of POR was 27% when only AMH was 
below its cut-off for POR and 28% when only AFC was below its cut-off. Preg-
nancy rates (PR) and embryo quality did not differ significantly between both 
settings (low AMH + normal AFC vs. normal AMH + low AFC).
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What is known already: Prediction of ovarian stimulation outcomes is of in-
terest in order to correctly identify patients with a very poor prognosis. AMH 
and AFC have an added value to age in predicting POR; however, concerning 
prediction of pregnancy after IVF, AFC is of limited value and AMH has shown 
conflicting results. Counselling patients is even harder when AMH and AFC 
show divergent values.
Study design, size, duration: Retrospective study carried out in a University-
affiliated fertility clinic from 2009–2013. Cycles in which AMH and AFC val-
ues were available were analyzed (n = 863). POR was defined as cycle with 
<4 oocytes retrieved / cancelled. Cut-off values for POR prediction were: 
AMH < 0.4 ng/ml, AFC < 7 follicles.
Participants/materials, setting, methods: Four settings are distinguished: low 
AMH and AFC (I), low AMH with normal AFC (II), normal AMH with low 
AFC (III), normal AMH and AFC (IV). Patients’ baseline characteristics and 
stimulation outcomes are compared among groups, focusing on II and III (dis-
crepancies). A p value of <0.05 was considered significant.
Main results and the role of chance: AMH and AFC were discordant in 23% 
of cases; in 19% they were both low and in 58% both normal. Incidence of 
POR in each group: 64% (I), 27% (II), 28% (III), 8% (IV). Basal characteristics 
and stimulation outcomes were significantly different among 4 groups. When 
comparison was restricted to discrepant groups (II and III) no significant dif-
ferences were observed regarding age, basal FSH, cancellation rates, oocytes 
retrieved, MII, fertilization rates and mean quality of transferred embryos. PR in 
each group was: 15% (I), 21% (II), 27% (III), 39% (IV). Statistically significant 
differences were observed between PR of group III vs. I and between IV vs. the 
rest of groups. PR did not differ significantly between group II vs. III nor II vs. I.
Limitations, reason for caution: Our results are limited by the retrospective 
nature of the study.
Wider implications of the findings: In cases of discrepancy between both 
tests, our results reveal that no one predicts significantly better than the other 
one in terms of oocyte quantity or quality. Nevertheless, a possible link between 
AMH and quality cannot be ruled out, as PR when AFC is low but AMH is 
normal was significantly higher than when both tests were low.
Study funding/competing interest(s): Funding by hospital/clinic(s), Depart-
ment of Obstetrics, Gynecology and Reproductive Medicine; University Hos-
pital Quirón - Dexeus.
Trial registration number: NA.

P-501 Corifollitropin alfa in a GnRH antagonist protocol for poor 
ovarian responder patients - a new alternative - a prospective, non 
randomized, controlled study

C. Alvarez1, J. Sánchez1, A. Flores1, A. Pérez1, M. Martinez-Moya1

1URE Centro Gutenberg, Reproduction Unit, Malaga, Spain

Study question: Use Corifollitropin alfa in GnRH antagonist protocol will be 
beneficial in women with a history of poor responder?
Summary answer: Corifollitropin alfa in GnRH antagonist protocol in women 
with a history of poor responder, the results are very promising in terms of num-
ber of recruited follicles, oocytes retrieved, oocytes MII and pregnancy rates.
What is known already: Poor response is characterized by a low follicular 
recruitment, fewer oocyte retrieved, higher canceled cycle rate, lower pregnancy 
rate and is difficult to define the most appropriate stimulation protocol. Corifol-
litropin alfa has a short time to reach its peak serum concentration and it could 
benefit the poor responder patient.
Study design, size, duration: Prospective, non randomized, controlled study. 
We included patients with a previous IVF cycle canceled or with poor responder 
(53) treated with corifollitropin alfa in a GnRH antagonist protocol. They are 
matched with themselves and controls with the same background (47) treated 
with conventional protocol (October 2012 - November 2013)
Participants/materials, setting, methods: Patients received 100–150 μg cori-
follitropin on 2º - 3º day of the menstrual cycle followed by a daily dose of GnRH 
antagonist on day 7–8 of the cycle. Day 8 or 9 of the cycle, a variable daily dose 
of gonadotropin was administered until the day of ovulation triggering.
Main results and the role of chance: There was no difference in age between 
the two group (37.7 versus 38.8). 64.2% of corifollitropin group and 46.8% of 
control group had Bologna Criteria. Follicular recruitment, oocytes retrieved 
and MII oocytes were significantly higher in corifollitropin group (6.5 versus 
4.3, 6.0 versus 4.2 and 5.0 versus 3.4 respectively) ( p < 0.01). In the corifol-
litropin group, comparing the recruitment of follicles >15 mm in the previous 

cycle with the cycle of study, we observed a significant increase in the count of 
follicles recruited (3.2 versus 6.5) ( p < 0.01). In both groups there were no sig-
nificant differences in ovarian puncture rate, embryo transfer rate and average 
of embryos transferred. The pregnancy rate was greater in corifollitropin group 
(50.0% versus 37.5%) ( p = 0.3).
Limitations, reason for caution: The results justify randomized controlled 
studies to have more consistent data to add this stimulation protocol to our 
routine work.
Wider implications of the findings: In the wide spectrum of alternative stimu-
lation protocols in patients with low response, where none have the last word, 
corifollitropin alfa, its pharmacokinetics, ease management and our results 
open a new way of action in the treatment of the poor responder patients.
Study funding/competing interest(s): Funding by hospital/clinic(s), Repro-
duction Unit Centro Gutenberg, Málaga, Spain.
Trial registration number: Not applicable.

P-502 The exogenous progesterone free luteal phase in IVF – exploring 
a new concept

H.O. Elbaek1, B. Alsbjerg1, R. Laursen1, B.B. Povlsen1, A.T. Mikkelsen1,  
C.Y. Andersen2, P. Humaidan1

1Regional Hospital Skive, The Fertility Clinic, Skive, Denmark
2University Hospital of Copenhagen, Laboratory of Reproductive Biology  
Section 5712, Copenhagen, Denmark

Study question: Can the luteal phase be supported with small daily boluses of 
hCG without the administration of exogenous progesterone (P), while maintain-
ing a good reproductive outcome? Do ongoing pregnancy rates (PR) correlate 
to mid-luteal P levels?
Summary answer: Excellent ongoing pregnancy rates can be obtained by lu-
teal administration of small daily doses of hCG (125 IU/day) to stimulate the 
luteal phase and boost the endogenous P production – without exogenous pro-
gesterone administration. Mid-luteal P levels and their possible correlation with 
ongoing pregnancy rate will be discussed at the conference.
What is known already: Luteal phase support remains mandatory for IVF pa-
tients due to the luteal LH insufficiency induced by ovarian stimulation. Luteal 
P administration continues until confirmation of pregnancy, but in many cases 
until 10th week of gestation. Progesterone support is associated with inconve-
nient discharge or pain related to intramuscular injections. We report for the 
first time the use of a small daily dose of r-hCG for luteal phase support in 
patients who received no exogenous Progesterone.
Study design, size, duration: RCT (feasibility study) performed in a public 
IVF unit. A total of 90 IVF normo-responder patients co-treated with a GnRH 
antagonist between February 2012 and January 2014 were randomized to three 
different stimulation and luteal phase regimens including two study groups and 
one control group. N = 30 in each group.
Participants/materials, setting, methods: Three groups co-treated with GnRH 
antagonist, randomized to stimulation with either rFSH and rhCG (I and II) or 
r-FSH (III). Ovulation was induced with GnRHa (I and II) or r-hCG (III). In I 
and II the luteal phase consisted of 125 IU r-hCG daily, whereas III received 
standard vaginal progesterone support.
Main results and the role of chance: The biochemical pregnancy rate in 
groups I, II and III were 58%, 53% and 52%, respectively (NS); the ongoing 
pregnancy rate/embryo transfer in groups I, II and III was: 42%, 31% and 39%, 
respectively (NS). The early pregnancy loss rate: 29%, 43% and 25% in groups 
I, II and III, respectively (NS). Mid-luteal P levels will be presented at the con-
ference and a possible correlation to ongoing PR will be discussed.
Limitations, reason for caution: This RCT shows the feasibility of a new low 
dose hCG driven luteal phase support protocol in normo-responder patients; how-
ever, a larger sufficiently powered RCT is mandatory to draw firm conclusions.
Wider implications of the findings: The implementation of this new protocol 
in the normo-responder patient would significantly reduce the treatment bur-
den of the majority of IVF patients, although daily s.c. injections of r-hCG are 
necessary, Future dose finding studies should be performed to determine the 
minimal daily hCG dose necessary to secure the most optimal reproductive 
outcome without increasing the risk of OHSS.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Investigator driven study. External funding: ARTS Biologics.
Trial registration number: Project number: M-20110289.
CLINTRIAL.GOV NUMBER: NCT015041



i327

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014

P-503 Interest of serum leptin measurement during controlled ovarian 
stimulation in obese patients undergoing IVF cycles

A. Catteau1, D. Masson2, H. Caillon2, A. Colombel1, P. Barrière1, T. Fréour1

1CHU Nantes, Biologie et médecine de la reproduction, Nantes, France
2CHU Nantes, Laboratoire de biochimie, Nantes, France

Study question: The main objective of this study was to describe serum leptin 
kinetics during IVF cycle, and to evaluate its correlation with cycle outcome 
in order to determine its potential interest as a biological predictive tool in the 
monitoring of ovarian stimulation for infertile obese patients.
Summary answer: Basal serum leptin level and its evolution throughout ovar-
ian stimulation cycle were correlated with patients’ characteristics, but were not 
correlated with ovarian response and cycle outcome in obese patients.
What is known already: At the interface of energy metabolism and fertility, 
leptin is the most intensively studied factor to explain the association between 
obesity and female infertility. High serum leptin levels have been reported to be 
deleterious on female fertility, with negative effects during IVF cycle on ovar-
ian response, embryo quality and cycle outcome. However, this has not been 
confirmed up to now and no specific threshold has been reported.
Study design, size, duration: This monocentric prospective study was con-
ducted between March 2012 and May 2013 on all obese patients undergoing 
controlled ovarian stimulation for IVF/ICSI cycle who had given their con-
sent. Ovarian stimulation characteristics and cycle outcomes were recorded 
and analyzed.
Participants/materials, setting, methods: This study was conducted at the 
University Hospital of Nantes, France. Ovarian stimulation was performed ac-
cording to antagonist protocol. Serum leptin was measured at the beginning 
(stimulation day 5, “basal”) and at the end of the stimulation (hCG trigger-
ing ± 1 day, “hCG”) with Human Leptin ELISA kit (EurobioTM, France).
Main results and the role of chance: A total of 58 obese patients were in-
cluded. Mean basal serum leptin level was positively correlated with BMI 
(p = 0.0016). Mean basal leptin level was significantly lower than mean hCG 
leptin level (respectively 46.18 ± 20.41 vs. 51.77 ± 22.90 ng/mL, p < 0.0001). 
This difference significantly increased with BMI. Neither basal nor hCG leptin 
levels were correlated with ovarian response to stimulation and cycle outcome. 
Moreover, leptin dynamics throughout ovarian stimulation was not correlated 
with cycle outcome either. However, basal leptin level was significantly lower 
in cycles leading to a biochemical pregnancy than in cycles arrested because of 
poor ovarian response (35.16 ± 12.69 ng/mL vs. 55.63 ± 27.24 ng/mL). More-
over, very few pregnancies were observed for leptin levels above the threshold 
of 50ng/mL, with a negative predictive value of 90%.
Limitations, reason for caution: The main limitation of our study is the insuf-
ficient adjustment of FSH starting dose according to obesity stage, which could 
explain the lack of correlation between serum leptin level and cycle outcome. In 
addition, some women might not have been fasting at the time of blood sample.
Wider implications of the findings: Even if the predictive interest of serum 
leptin level in ovarian stimulation monitoring in obese patients was not con-
firmed in our study, further interventional studies should focus on basal leptin 
level on the 3rd day of the cycle preceding IVF in order to define if a relevant 
threshold predicting ovarian response can be established, allowing improved 
patients counselling and delayed IVF cycle after nutritional care if necessary.
Study funding/competing interest(s): Funding by hospital/clinic(s), CHU de 
Nantes.
Trial registration number: None.

P-504 Polycystic ovarian syndrome (PCOS) follicles produce more 
serum Anti Mullerian Hormone (AMH) per antral follicle than follicles  
in normal ovaries: an in-vivo comparative study

P. Bhide1, M. Dilgil1, A. Gudi1, A. Shah1, R. Homburg1

1Homerton University Hospital, Fertility Centre, London, United Kingdom

Study question: Do women with polycystic ovary syndrome (PCOS) secrete 
more antimullerian hormone (AMH) per antral follicle than controls?
Summary answer: Women with PCOS secrete significantly more AMH per 
antral follicle than women with polycystic ovarian morphology only (PCOM) 
and matched controls.
What is known already: Women with PCOS have significantly higher levels 
of AMH than women with PCOM and controls. This is thought to be due to the 
greater number of antral follicles in these women. In vitro studies on granulosa 

cells from women with PCOS and controls show higher production of AMH per 
granulosa cell in women with PCOS.
Study design, size, duration: Prospective observational study analysing the 
data from 437 women attending the fertility clinic over a period of 13 months 
from September 2012 to September 2013.
Participants/materials, setting, methods: Women attending a tertiary referral 
university IVF centre were each examined for serum concentrations of AMH 
and the total antral follicle count (AFC). The ratio of AMH /AFC for each sub-
ject was calculated. Women were categorised into three groups: PCOS, PCOM 
and control. PCOS was defined based on Rotterdam ESHRE/ASRM consensus 
criteria.
Main results and the role of chance: Women in the three groups were statisti-
cally similar when compared for age, body mass index (BMI), and smoking 
status. The mean AMH/AFC ratios in the PCOS, PCOM and control groups 
were 2.14, 1.29 and 1.25. The AMH/AFC ratio was significantly higher in the 
PCOS group as compared to the PCOM and control groups [F(2, 432) = 21.77, 
P < 0.001].
Limitations, reason for caution: Although the estimation of serum AMH is 
standardised the estimation of the AFC is liable to operator dependant variation.
Wider implications of the findings: The study gives an insight into the patho-
physiology of PCOS. The increased individual production of AMH by PCOS 
follicles could be intrinsic to PCOS or may be driven by other factors and this 
needs further investigation.
Study funding/competing interest(s): Funding by hospital/clinic(s), Homer-
ton University Hospital NHS Foundation Trust.
Trial registration number: NA.

P-505 Timing of ovarian stimulation in patients prior to  
chemo- or radiotherapy – an analysis of 674 stimulations

A. Germeyer1, E. Capp2, J. Jauckus1, T. Strowitzki1, M. Von Wolff 3
1University Hospital, Gyn. Endocrinology and Reproductive Medicine,  
Heidelberg, Germany
2Hospital, Obstetrics and Gynecology, Porto Alegre, Brazil
3University Hospital, Gyn. Endocrinology and Reproductive Medicine, Bern, 
Switzerland

Study question: Is the number of fertilized oocytes and zygotes and the dosage 
of gonadotropins used different if ovarian stimulation is started in the early vs. 
mid-late proliferative or luteal phase of the menstrual cycle before chemo- or 
radiotherapy?
Summary answer: The number of fertilized oocytes and zygotes was not sig-
nificantly different if stimulation was initiated during different phases of the 
menstrual cycle but the dosage of gonadotropins used was significantly higher 
if stimulation was started in the mid-late proliferative and the luteal phase of 
the menstrual cycle.
What is known already: Fertility preservation procedures should be per-
formed as fast as possible in order not to postpone the oncological therapy. 
Initiation of ovarian stimulation has been shown to be possible at any time of the 
menstrual cycle as part of fertility preserving procedures. However, data about 
the efficacy of stimulations initiated in the mid-late and the luteal phase of the 
cycle are very limited.
Study design, size, duration: A retrospective analysis was performed with 
4.282 patients counselled for fertility preservations procedures before chemo- 
or radiotherapy in 99 centers, being part of the network FertiPROTEKT (www.
fertiprotekt.com) from 2007-2013. From these, 702 women performed ovar-
ian stimulation before initiation of cancer therapy with complete information  
received from 674 women (96.0%).
Participants/materials, setting, methods: According to the time of stimula-
tion initiation patients were grouped into A) initiation day 1–5, B) day 6–14, C) 
after day 14 (luteal phase). Days needed for stimulation, gonadotropin dosages, 
number of aspirated oocytes, cryopreserved oocytes and zygotes were collected 
and analysed with ANOVA followed by SNK post-hoc test.
Main results and the role of chance: Of these 481 (71.4%) were in group A, 
96 (14.2%) in group B, 77 (11.4%) in group C. No difference was seen in the 
average age of women and the days of stimulation. The average dosage of go-
nadotropins necessary for stimulation were elevated in group B (2451 ± 110.7) 
and C (2680.6 ± 146.7) vs. group A (2029.1 ± 75.5). The number of oocytes col-
lected by follicle aspiration was significantly higher in group B (12.72 ± 0.89) 
compared to group A (10.16 ± 0.32) and group C (12.47 ± 0.99) (p < 0.05), 
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whereas the average number of cryopreserved oocytes or zygotes were not sig-
nificantly different (Group A: 3.63 ± 0.31 & 3.65 ± 0.21, B: 5.01 ± 0.79 & 
4.0 ± 0.52, C: 3.72 ± 0.721 & 4.79 ± 0.61).
Limitations, reason for caution: As only few of the cryopreserved oocytes and 
zygotes have already been used for thawing cycles, data about pregnancy rates 
following initiation of stimulation in different phases of the menstrual cycle 
could not be generated.
Wider implications of the findings: Ovarian stimulation can be started as soon 
as possible irrespective of the menstrual phase of the cycle to avoid postpone-
ment of the chemo- or radiotherapy. However, the dosage of stimulation should 
be adapted according to the menstrual phase in which stimulation is initiated.

P-506 The effect of FSH administration on the day of hCG trigger  
in COH IVF cycles

I.H. Park1, K.H. Lee1, H.G. Sun1, S.G. Kim1, J.H. Lee1, Y.Y. Kim1,  
S.A. Kim1, J.D. Cho2, Y.J. Yoo2

1Mamapapa&baby Obstetrics Gynecology Clinic, Obstetrics and Gynecology, 
Ulsan city, Korea South
2Ellemedi Ob&GY, Obstetrics and Gynecology, Changwon, Korea South

Study question: Does it matter whether deprivation of follicular stimulation 
hormone (FSH) over 24 hours? Does additional FSH administration on the day 
of hCG trigger improve cycle outcomes in COH IVF cycles?
Summary answer: FSH administration on the day of hCG trigger does not 
have beneficial effects on cycle outcomes, such as the number of oocyte, fertil-
ization rate, embryo quality and pregnancy rate.
What is known already: Ovarian stimulation protocols are very diverse and 
there are some differences depending on clinicians. If women receive no FSH 
on the day of hCG trigger, the interval between last FSH administration and 
hCG trigger is more than 24 hours. On the contrary, the time gap is less than 
24 hours with FSH administration on hCG day. Time gap might have adverse 
effect on cycle outcomes if it is increased.
Study design, size, duration: This retrospective study included 1289 women 
undergoing COH IVF cycles between January 2012 and December 2013.
Participants/materials, setting, methods: We retrospectively reviewed 1289 
patients undergoing IVF using GnRH agonist and antagonist protocols. On the 
day of hCG trigger, 116 women received additional FSH (FSH Group) and 1172 
women did not receive FSH (No FSH Group).
Main results and the role of chance: In each group, age (35.1 ± 4.5 vs. 
36.0 ± 4.2), the number of oocytes (9.9 ± 6.2 vs. 10.0 ± 6.2), the number of 
transferred embryos (2.0 vs. 2.0) and fertilization rate (69.5% vs. 69.4%) did not 
show significant differences. There were no significant differences between two 
groups in the pregnancy rate [50.0% (58/116) vs. 49.5% (580/1172), P = 0.332] 
and ongoing pregnancy rate [44.0% (51/116) vs. 45.4% (532/1172), P = 0.262].
Limitations, reason for caution: This is a retrospective study. The sample size 
of FSH Group is small in this study. Prospective randomized studies with larger 
sample size will be needed to confirm our conclusions.
Wider implications of the findings: Many clinicians usually do not give ad-
ditional FSH on the day of hCG trigger. In this situation, some women do not 
receive FSH over 36 hours like coasting. It could have adverse effect on cycle 
outcomes. However, additional FSH administration on the day of hCG trig-
ger does not have beneficial effects on cycle outcomes, such as the number 
of oocyte, fertilization rate, embryo quality and pregnancy rate. The time gap 
between last FSH administration and hCG trigger does not impact on cycle 
outcomes of COH IVF cycles.
Study funding/competing interest(s): Funding by hospital/clinic(s), 
Mamapapa&baby Obstetrics & Gynecology clinic.
Trial registration number: None.

P-507 Correlation between the serum luteinizing hormone/follicle-
stimulating hormone ratio and the anti-Müllerian hormone levels in 
normo-ovulatory women

S.H. Yoon1, J.E. Lee1

1Dongguk University Ilsan Hospital, Obstetrics and Gynecology, Goyang City 
Gyeong Gi Do, Korea South

Study question: Does serum luteinizing hormone (LH)/follicle-stimulating 
hormone (FSH) ratio correlate with anti-Müllerian hormone (AMH) levels as a 
predictor of ovarian reserve in normo-ovulatory women?

Summary answer: There was a significant partial correlation between the 
serum LH/FSH ratio and AMH levels when adjusted by age.
What is known already: AMH is regarded as an age-specific marker for pre-
dicting ovarian reserve. Some study reported that elevated day 3 FSH/LH ratio 
≥2 is associated with higher rates of cancellation in IVF cycles. Theoretically, 
the LH/FSH ratio will decrease as the ovarian reserve declines because FSH 
is known to increase more significantly than LH. Therefore we focused on the 
variation of LH/FSH ratio with aging and evaluated the correlation between 
LH/FSH ratio and AMH in normo-ovulatory women.
Study design, size, duration: Retrospective analysis of basal serum hormone lev-
els was performed in 1,251 patients undergoing IVF who had regular menstrual 
cycles. Patients were classified into 6 groups according to age: Group 1, under 
31 years; Group2, 32–34; Group 3, 35–37; Group 4, 38–40; Group 5, 41–43; 
Group 6, more than 44 years.
Participants/materials, setting, methods: The serum levels of AMH, LH, 
FSH, TSH and prolactin were obtained on the day 2–3 of menstrual period. 
Comparisons of hormone levels and LH/FSH ratio between age groups were 
performed using one-way analysis of variance. The partial correlation between 
AMH and LH/FSH ratio was analyzed after adjustment of age.
Main results and the role of chance: The serum AMH level was inversely cor-
related with age (r = −0.400, p < 0.001). A significant negative correlation was 
found between serum LH/FSH ratio and age (r = −0.213, p < 0.001). There was 
a significant partial correlation between serum LH/FSH ratio and AMH when 
adjusted by age (r = 0.348, p < 0.001). The LH/FSH ratio was related to the age 
and could be considered as a useful marker for ovarian reserve and could be ap-
plied to clinical evaluation. This is the first report on the age-related change of 
LH/FSH ratio and the correlation between the serum LH/FSH ratio and AMH 
levels in normo-ovulatory women.
Limitations, reason for caution: Investigation of the direct ovarian respond to 
controlled ovarian stimulation according to the LH/FSH ratio is needed com-
bined with the present correlation results.
Wider implications of the findings: The day 3 LH/FSH ratio is a relatively 
easy test to obtain and adds more predictive power over the FSH level alone. 
The decreased basal LH/FSH ratio even with normal FSH might be a sign of di-
minished ovarian reserve. The LH/FSH ratio could be an age-related reference 
value for ovarian reserve instead of serum AMH in reproductive aged women. 
We can predict ovarian reserve using commonly checked tests with higher ac-
curacy in reproductive aged women.
Study funding/competing interest(s): Funding by hospital/clinic(s), Dongguk 
University Ilsan Hospital/No conflict of interest exists.
Trial registration number: N/A.

P-508 Does multiple attempts at embryo transfer have an effect  
on clinical pregnancy rates

A. Oraif1, G. Vilos1, A. Vilos1, H. AbdulJabar1, J. Hollet-Caines1

1Western University, The Fertility clinic Department of Obstetrics and  
Gynecology, London, Canada

Study question: Does multiple attempts at embryo transfer have an effect on 
clinical pregnancy rates?
Summary answer: Retained embryos with immediate re-transfer does not have 
any impact on clinical pregnancy rates during IVF treatment cycles. This pro-
vides some relief to both patients and clinicians when it occurs.
What is known already: The reported incidence of retained embryos follow-
ing transfer varies in the literature between 1 and 8%. The incidence is trending 
downwards with the use of ultrasound guidance. It is difficult and very stressful 
to explain this unpleasant situation to patients when it occurs.
Study design, size, duration: A retrospective chart review of all IVF cycles 
with retained embryos that required retransfer between October 2009 and 
March 2012 was performed.
Participants/materials, setting, methods: We reviewed IVF cycles with or 
without ICSI, and included fresh and frozen embryo transfer cycles. All em-
bryos were transferred on day 3 post oocyte retrieval. A Sydney cook catheter 
was used for the embryo transfer. Trans-abdominal ultrasound was used for 
guidance during the transfer.
Main results and the role of chance: A total of 49 IVF cycles were identified 
with retained embryos that required retransfer. This represents 7.5% (49/652) 
of all IVF cycles in that period of time. The total number of cycles with embryo 
transfers was 652 for the same time period. The clinical pregnancy rate in the 
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retransfer group was 30.6% (15/49). The clinical pregnancy rate in all cycles in 
the same time period was 34.8% (227/652). (p = 0.521 Chi-square test). There 
was no statistical difference found.
Limitations, reason for caution: 1- Small number of cycles limits the power 
of the study. further studies are needed to confirm these findings. 2- Higher in-
cidence of retained embryos in this study (7.5%) could be due to senior trainees 
performing the procedure. Further studies are needed to clarify the incidence 
of retained embryos.
Wider implications of the findings: These findings helps with the councelling 
process with patients when retained embryos occurs at transfer.
Study funding/competing interest(s): Funding by hospital/clinic(s), The Fertility 
Clinic at LHSC, Department of Obstetrics & Gynaecology, Western University, 
London, ON.
Trial registration number: Not applicable.

P-509 Ovarian response and cumulative live birth rate of women 
undergoing in-vitro fertilisation who had discordant anti-Mullerian 
hormone level and antral follicle count

H.W.R. Li1, V.C.Y. Lee1, E.Y.L. Lau1, W.S.B. Yeung1, P.C. Ho1, E.H.Y. Ng1

1Queen Mary Hospital, Department of Obstetrics and Gynaecology  
Professorial Block, Hong Kong, Hong Kong

Study question: What are the ovarian response and cumulative live birth rate of 
women undergoing in-vitro fertilization (IVF) treatment who had discordant base-
line serum anti-Mullerian hormone (AMH) level and antral follicle count (AFC)?
Summary answer: When AMH and AFC are discordant, the ovarian respon-
siveness is intermediate between that when both are concordant on either end; 
women having higher AMH within the same AFC quartile had higher number 
of retrieved oocytes and cumulative live-birth rate.
What is known already: Many studies have consistently reported that AMH 
and AFC were among the best ovarian response markers for prediction of ovar-
ian response in IVF treatment, and that their performance was probably com-
parable. Discordance in AMH and AFC categories has been reported but its 
implication remains unclear.
Study design, size, duration: Retrospective cohort study on 1,046 women un-
dergoing the first IVF cycle from 2007 to 2009.
Participants/materials, setting, methods: Subjects treated on the long GnRH 
agonist protocol were analysed. They were classified according to their quar-
tiles of AMH and AFC, which were correlated with the number of retrieved 
oocytes, ovarian sensitivity index (OSI = the number of retrieved oocytes per 
1,000 IU of FSH administered) and cumulative live-birth rate.
Main results and the role of chance: 32.2% of our studied subjects were dis-
cordant in their AMH and AFC quartiles. Among them, those having higher 
AMH within the same AFC quartile had higher number of retrieved oocytes 
and cumulative live-birth rate (p < 0.05). Subjects discordant in AMH and AFC 
had intermediate OSI which differed significantly (p < 0.05) compared to those 
concordant in AMH and AFC on either end. OSI of those discordant in AMH 
and AFC did not differ significantly (p > 0.05) whether either AMH or AFC 
quartile was higher than the other.
Limitations, reason for caution: We limited our subjects to those treated on 
the long GnRH agonist protocol to avoid different protocols confounding on the 
outcome measures. The generalisability to the GnRH antagonist protocol and its 
clinical application to determination of FSH dosing need further clarification.
Wider implications of the findings: Both AMH and AFC would be recom-
mended to be utilized for individualization of stimulation regimen; when the 
AMH and AFC fall into discordant categories, it would be sensible to adopt 
an intermediate dose of gonadotrophin as compared to those with concordant 
AMH and AFC categories on either end.
Study funding/competing interest(s): Funding by University(ies), The study 
was supported by a Small Project Funding from the University of Hong Kong.
Trial registration number: Registry of the Clinical Trials Centre, The  
University of Hong Kong: HKCTR-1477.

P-510 A comparison of the second-generation Beckman Coulter IVD 
and first-generation AnshLabs ELISA assays for anti-Müllerian hormone 
in patients undergoing IVF treatment

A. Lukaszuk1, K. Lukaszuk1, M. Kunicki2, W. Kuczynski3, B. Ludwikowska1, 
J. Liss1, I. Malinowska1, A. Bednarowska2, E. Pastuszek4, P. Kuc5

1INVICTA Fertility Clinic, Reproductive Center, Gdansk, Poland

2INVICTA Fertility Clinic, Reproductive Center, Warsaw, Poland
3Medical University Bialystok, Department of Gynaecology, Bialystok, Poland
4Medical University Gdansk, Department of Nursing, Gdansk, Poland
5Medical University Bialystok, Department of Perinatology, Bialystok, Poland

Study question: The objective of the study was to draw a comparison between 
the commonly used second-generation assay by Beckman Coulter and the  
Ultra-Sensitive first-generation assay by AnshLabs.
Summary answer: Although first and second generation assays show the com-
parable correlation with the clinical condition of the patient, the Ultra-Sensitive 
first generation kits seem better alternative for the unstable II generation kits. 
The results from the first generation assays are distributed on the wider range 
which facilitates the clinical interpretation.
What is known already: The ovarian reserve is the main factor influencing 
the efficacy of infertility treatment. Currently, the anti-Müllerian hormone is 
the main indicator of the ovarian reserve and has a wide spectrum of clinical 
importance. It achieved a high clinical value right after the introduction of the 
first commercial AMH assay in 2005.
Study design, size, duration: Serum samples (n = 520) were analysed, and 130 
of them (showing lowest correlation with the stimulation) were examined both 
by the second-generation assay by Beckman Coulter and the first-generation 
assay by AnshLabs. Results of the patients were correlated with their number of 
antral follicles, follicles after stimulation and received cumuluses.
Participants/materials, setting, methods: Serum samples (n = 520) were cho-
sen from female patients undergoing routine AMH tests before the IVF pro-
gram. For a suitable comparison, we chose the serum samples of patients with 
the lowest correlation between the AMH serum level and the response to stimu-
lation. The AMH serum levels of the patients were examined using two AMH 
tests, the second-generation assay by Beckman Coulter and the first-generation 
assay by AnshLabs. The precision and accuracy of both methods were deter-
mined and the results of AMH serum levels of 130 patients were correlated with 
their number of antral follicles (AFC), the amount of follicles after stimulation 
and the quantity of received cumuluses.
Main results and the role of chance: To estimate the relationship between results 
obtained with different analyses, the Pearson correlation analysis and regression 
equation Passing Bablok were used. In assessing the significance of differences, 
the Student’s t-test for dependent pairs was used. In order to visualize the data 
scatter, Bland and Altman graphs were used. Both the precision and the accuracy 
of the compared methods were highly satisfactory. The coefficients of variation 
obtained in the study conducted on two different levels of control material were 
lower than 12% and the load did not exceed 9%. The study proved that both of the 
methods yielded comparable results and the coefficient of variation between the 
first-generation and the second-generation AMH assays was 0.871.
Limitations, reason for caution: The blood was sampled in the morning in 
all cases and the transport to the laboratory was very quick, the blood was not 
stored in room temperature for significantly long time but was tested as soon 
as possible.
Wider implications of the findings: It is important to use only one type of the 
AMH test (either the first generation assays by AnshLab or second generation 
assays by Beckman Coulter) as they give different AMH levels in the same 
blood sample. The first generation assays seem to have more clinical value as 
they show much wider range of the results, thus allowing the clinician to set 
more precise schedules of the treatment.
Study funding/competing interest(s): Funding by hospital/clinic(s), INVIC-
TA Fertility Clinic.
Trial registration number: There is no trial registration number.

P-511 The effect of race and ethnicity on the outcome of conventional 
and mild IVF: multivariate analysis of 564 patients from a randomized 
clinical trial

Abstract withdrawn by the author

P-512 A randomized clinical trial comparing Minimal Stimulation  
IVF with single embryo transfer to conventional IVF with double  
embryo transfer

J. Zhang1, M. Feret1, J. Luk1, S. Repping2, D. Bodri1, L. Chang1, M. Yang1,  
E. Nejat1, A. Chavez3, F. van der Veen2, M. van Wely2

1New Hope Fertility Center, Reproductive Endocrinology and Infertility,  
New York, NY, U.S.A.
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2Academic Medical Center University of Amsterdam, Reproductive  
Endocrinology and Infertility, Amsterdam, The Netherlands
3New Hope Fertility Center, Reproductive Endocrinology and Infertility, 
Guadalajara, Mexico

Study question: What are the differences in clinical outcomes between minimal 
stimulation IVF with single embryo transfer and conventional IVF with double 
embryo transfer, including ongoing pregnancy rates, administration of drugs, 
ovarian hyper-stimulation syndrome (OHSS), and multiple pregnancy rates?
Summary answer: Minimal stimulation IVF resulted in lower ongoing preg-
nancy rates but multiple pregnancy rates were 9 fold lower. The gonadotropins 
use in minimal stimulation IVF was decreased by 75% and OHSS was com-
pletely prevented.
What is known already: In an ongoing effort to reduce multiple pregnancies, 
gonadotropins use and OHSS, minimal stimulation IVF and single embryo 
transfer was employed in our center. Conventional IVF with luteal phase down-
regulation is a routine approach at most centers.
Study design, size, duration: An open-label, randomized controlled non-infe-
riority trial was completed among 564 infertile women between 2009 and 2013 
at a single large fertility center. Couples were followed until either discontinu-
ation of treatment or achieving 9 weeks of pregnancy with ultrasound findings 
of a positive fetal heart rate.
Participants/materials, setting, methods: Infertile women under the age of 
38 who were undergoing their first IVF cycle were randomly allocated to either 
minimal or conventional stimulation IVF treatments. The primary outcome was 
ongoing pregnancy rate. Secondary outcomes were multiple pregnancy rates, 
OHSS and gonadotropin use.
Main results and the role of chance: A total of 564 women were included, of 
whom 286 were allocated to minimal stimulation IVF and 278 to conventional 
IVF. The cumulative ongoing pregnancy rate was 50% (143/286) for minimal 
stimulation IVF and 66% (184/278) for conventional IVF (RR 0.76, 95% CI 
0.65–0.87). The ongoing multiple pregnancy rate was 4.2% in minimal stimula-
tion IVF compared to 36% in conventional IVF (RR 0.12, 95% CI 0.052–0.26). 
There were no cases of OHSS in minimal stimulation IVF compared to 16 
(5.8%) moderate/severe OHSS cases in the conventional arm. Gonadotropin 
consumption was significantly lower with minimal stimulation IVF than in con-
ventional IVF (464 ± 161 versus 2074 ± 389 IU, p < 0.0001).
Limitations, reason for caution: This data is limited by the single embryo 
transfer in minimal stimulation IVF versus the double embryo transfer in con-
ventional IVF.
Wider implications of the findings: Ongoing pregnancy rates achieved by 
minimal stimulation IVF are high but significantly lower than that of conven-
tional IVF. However, minimal stimulation IVF completely eliminated OHSS, 
significantly decreased multiple pregnancy rate and significantly reduced go-
nadotropin use. In counseling patients for the choice between minimal stimula-
tion IVF or conventional IVF, all these outcomes have to be presented to the 
patient to allow for optimal shared decision making.
Study funding/competing interest(s): Funding by hospital/clinic(s), New 
Hope Fertility Center, 4 Columbus Circle, New York, NY 10019, United States.
Trial registration number: NCT 00799929.

P-513 Evaluation of polymorphisms in BMP15 genein infertile women 
and its correlation with results of controlledovarian stimulation

G. Gastaldo1, C. Goldman1, P. Peluso1, V. Cavalcante1, E. Codts1, C. Barbosa1, 
B. Bianco1

1Faculdade de Medicina do ABC, Human Reproduction and Genetics  
Center - Department of Human Reproduction Faculdade de Medicina do ABC, 
Santo Andre, Brazil

Study question: Identify the polymorphisms rs3810682 (−9C > G), rs38897937 
(905A > G) and rs17003221 (901C > T) of the BMP15 gene in Brazilian infer-
tile women undergoing assisted reproduction, correlating the polymorphisms to 
serum levels of estradiol, FSH and AMH and with ovarian stimulation outcomes 
(good response, inadequate response and ovarian hyperstimulation syndrome).
Summary answer: Polymorphisms of BMP15 gene were not correlated with 
Brazilian infertile women. We found the same result when compared to hor-
monal measurements (FSH, AMH and estradiol).
What is known already: Polymorphisms in the BMP15 gene turn the protein 
less bioactive or inhibits secretion due to its action on FSHR of granulosa cells, 

theoretically increasing the sensitivity of the follicle to FSH. On the otherhand, 
an activator polymorphism may have the opposite effect. The literature suggests 
that improving our understanding of polymorphisms of the BMP15 gene may 
be important for advancing the diagnosis and treatment of infertility.
Study design, size, duration: This is a prospective cohort which were screened 
so far, 161 Brazilian women within fertility caused by tuboperitoneal factor 
and male factor (without associated female factor) that under went assisted 
reproduction procedures. The samples were collected since September/2011 
until December/2013.
Participants/materials, setting, methods: All patients were above38 years old, 
with normal of serum FSH, prolactin andTSH, presence of both the ovaries, 
regular ovulatory cycle, BMI ≤ 30, no history of poor response and no evi-
dence of endocrine diseases Detection of polymorphisms were performed using  
TaqMan methodology by real time PCR.
Main results and the role of chance: For the polymorphism rs3897937, we did 
not find an association between the serum levels of estradiol, FSH and AMH 
(p = 0.68; p = 0.61; p = 0.16, respectively), we observed similar results for 
the polymorphisms rs17003221 (p = 0.46; p = 0.27; p = 0.10, respectively) 
and rs3810682 (p = 0.21; p = 0.39; p = 0.37, respectively). We could observe 
that ovarian response was not correlated with the polymorphisms rs3897937, 
rs17003221 and rs3810682 (p = 0.15; 0.62; 0.24, respectively). We showed in 
this study that polymorphisms of BMP15 were not correlated to ovarian stimu-
lation outcomes, not either with hormonal measurements.
Limitations, reason for caution: Small sample size.
Wider implications of the findings: Studies in mice and sheep highlight the 
importance ofBMP15genein regulating ovulation rate. In humans, studies have 
shown the relationship between BMP15with premature ovarian failure and con-
trolled ovarian hyperstimulation. Moron et al. (2006) found a statistically posi-
tive association between the polymorphisms of BMP15 and hyper response to 
ovarian stimulation. Another study is in agreement with the correlation between 
genotypes and ovarian hyper stimulation syndrome (Hanevik et al., 2011).
Study funding/competing interest(s): Funding by national/international 
organization(s), FAPESP (Fundação de Amparo a Pesquisa do Estado de São Paulo.
Trial registration number: Not applied.

P-514 The effects of preconception TSH levels on ART outcome  
in 8657 cycles

N. Dokuzeylul Gungor1, K. Gungor2, M. Kavrut1, A.P. Cil1, M. Onal1,  
F. Aybar1, H. Akbas1, S. Kahraman1

1Istanbul Memorial Hospital, ART and Reproductive Genetics Unit, Istanbul, 
Turkey
2Medeniyet University Goztepe Egitim Arastirma Hastanesi, Endocrinology, 
Istanbul, Turkey

Study question: The aim of this study was to assess the effects of preconcep-
tion TSH levels on the reproductive outcomes of women <40 years after assisted 
reproduction techniques.
Summary answer: There was an association between TSH levels and ART out-
come. Confounding factors were evaluated.
What is known already: The relationship between TSH level and pregnancy 
rates has been investigated in many studies. Several studies have denied such an 
association whereas others have confirmed the presence of a negative relation-
ship, the latter studies concluded that the probability of pregnancy decreases 
significantly when TSH increases. However there is no consensus on the effects 
of subclinical hypothyroidism on ART outcome.
Study design, size, duration: This is a retrospective cohort study includes 8657 
fresh cycles performed between January 2000 to September 2013 at our hospital.
Participants/materials, setting, methods: Cycles in which women were 
<40 years with normal baseline ovarian reserve testing (FSH < 10 IU/L and basal 
antral follicle count >8) were analyzed. Cases using testicular sperm, or aspirated 
sperm were excluded from analysis. 8657 cycles were classified according to TSH 
level. Group A TSH ≤2.5 mIU/L (n = 6672) and group B 2.5 > TSH (n = 1985).
Main results and the role of chance: No differences were observed between two 
groups regarding mean female age, mean BMI, duration of infertility and mean 
previous trial number. Similarly, no differences were observed between group A 
and group B regarding duration of stimulation, estradiol (E

2
) on the day of hCG 

administration, total gonadotropin dose, the mean endometrial thickness on hCG 
day, number of COC, number of MII oocytes, fertilisation rates, mean number 
of embryos transferred, mean day of embryo transfer and implantation rates. In 
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group A, clinical pregnancy rate (CPR) and ongoing pregnancy rate (OPR) were 
significantly higher than group B (p < 0.0001 and p = 0.0049 respectively). In 
group B miscarriage rate was significantly higher than group A (p < 0.05).
Limitations, reason for caution: Our results demonstrate a negative correla-
tion between increasing TSH levels and reproductive outcome including CPR, 
miscarriage rates and OPR. However, our study does not consent to draw defini-
tive conclusions and further evidence is required prior to show the increasing 
TSH level effects on reproductive outcome in ART.
Wider implications of the findings: TSH levels affects not only pregnancy 
rates but also abortion rates.
Study funding/competing interest(s): Funding by hospital/clinic(s), There is 
no conflict of interest. No funding source.
Trial registration number: Not RCT.

P-515 Investigation and resolution of the effect of an interfering factor 
in the Beckman Coulter Anti-Müllerian Hormone (AMH) Gen II ELISA 
assay

S.A. Faye1, N. Groome2, R. Masica3, G. Kertez4

1Beckman Coulter, Scientific Affairs, High Wycombe, United Kingdom
2Oxford Brookes University, Biochemistry, Oxford, United Kingdom
3Beckman Coulter, Research and Development, Chaska, U.S.A.
4Beckman Coulter, Research and Development, Marseille, France

Study question: Are the sample storage and dilution issues reported with the 
AMH Gen II ELISA assay due to complement interference and can these prob-
lems be prevented by pre-mixing samples with assay buffer prior to analysis?
Summary answer: We demonstrated that C1q in the sample binds to the im-
mobilized anti-AMH antibody forming a complex, initiating the complement 
cascade. Subsequent C3 activation prevents AMH in the sample from binding to 
the capture antibody resulting in falsely lowered values. A pre-mix step resolves 
apparent perceived sample instability and dilution issues.
What is known already: Studies suggest sample storage conditions affect 
AMH Gen II assay results: undiluted fresh samples or samples stored at −20°C 
for <1 year or at –70°C result in falsely lowered AMH values. Calibrators, in-
ternal Beckman controls and the UK NEQAS AMH scheme using processed/
stored samples do not demonstrate the issue. Complement is a recognized 
source of interference in some immunoassays causing a confusing pattern of 
interference easily mistaken for analyte instability in serum.
Study design, size, duration: Studies to demonstrate the mechanism of comple-
ment interference included using fresh/frozen samples with native AMH and 
also samples in complement-negative synthetic matrix spiked with C1q or AMH.
Participants/materials, setting, methods: The samples were tested in a modi-
fied AMH Gen II assay in which the AMH Gen II conjugate was substituted 
with anti-C1q or anti-C3 antibodies. A pre-mix step was introduced to eliminate 
complement interference. Its validity was investigated in dilution recovery ex-
periments and by performing fresh sample comparisons versus both the original 
testing protocol and the alternative AMH assay with the pre-mix step.
Main results and the role of chance: C1q and C3b bind to immobilized anti-
AMH antibody. C1q with both fresh and frozen samples, but C3 is cleaved 
and C3b deposited only with fresh samples. AMH results are falsely lowered 
in a matrix where the complement cascade can occur, but C1q alone doesn’t 
cause significant interference which apparently needs the amplification effect 
of the C3 cleavage and C3b deposition. Samples stored for 8 months at −20°C 
demonstrated a significant decline in complement interference however inter-
ference was still present. The pre-mix step does not significantly affect binding 
of C1q but effectively prevents the activation of C3 and hence the binding of 
C3b. Using the pre-mix step, AMH Gen II compares well with the Immunotech 
(IOT) AMH assay (AMH Gen II = 1.01 IOT– 0.73 ng/mL).
Limitations, reason for caution: Complement interference explains observa-
tions that AMH values increased on storage and why fresh samples demon-
strated under-recovery; however it does not answer other AMH measurement 
questions including repeatability of patient values over time. A better under-
standing of biological/pharmacological factors that may alter AMH levels is 
required, as is an international standard.
Wider implications of the findings: The pre-mix step restores dilution recov-
ery and eliminates complement interference which will improve additional as-
pects of assay performance. The pre-mix step should be adopted by all users of 
the AMH Gen II method. Rigorous evaluation and audit of local clinical criteria 
against the new method should be performed. As with all diagnostic tests, it is 

necessary that the AMH test be interpreted in context with other laboratory, 
radiologic, and clinical findings.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Beckman Coulter Inc.
Trial registration number: Not applicable.

P-516 Pre-analytical assessment of AMH stability in human serum using 
a well characterized midpro-mature immunoassay

A. Kumar1, B. Kalra1, A.S. Patel1, G. Savjani1, E. Eklund2,  
G. Lambert-Messerlian2

1Ansh Labs, R&D, Webster, TX, U.S.A.
2Women and Infants Hospital, Department of Pathology and Laboratory  
Medicine, Providence RI, U.S.A.

Study question: How can the AMH stability concern be addressed in routine 
clinical practice?
Summary answer: The AMH in serum is mostly pro-mature associated form. 
The kinetics of association of pro and mature is rapid. Assay design that in-
cludes stable epitope antibodies and is not impacted by molecule association 
will measure reproducible results.
What is known already: AMH is a homodimeric glycoprotein composed of two 
55 kDa N-terminal and two 12.5 kDa C-terminal homodimers, non-covalently 
linked by disulfide bridges. Recently, there have been multiple field safety no-
tices for AMH Gen II ELISA (Beckman Coulter) related to sample stability 
and antibody complement binding interferences. This has generated multiple 
debates, publications related to reproducibility of AMH measurements. To date 
no publication has clearly stated if the AMH variability is related to process 
(pre-analytical) or the assay.
Study design, size, duration: Prospective study (n = 16) was designed in which 
serum samples were tested within 3 hrs of draw, aliquoted, stored at room tem-
perature (RT), −20°C, 2–8°C and re-assayed at 7, 10, 24, 48 and 168 hours. Mul-
tiple samples were thawed up to 4 cycles and measured at two independent sites.
Participants/materials, setting, methods: A well characterized two-step, 
ELISA (Ansh Labs, US AMH, AL-105) was used to measure AMH levels in 
25 μL of sample in <3 hours. The assay is specific for human and measures 
pro-mature AMH complex. The assay is calibrated (0.09–19.4 ng/mL) against 
standardized recombinant human AMH.
Main results and the role of chance: No significant changes were observed 
when samples were stored at RT, 2−8°C and −20°C. The median AMH concen-
tration (16 serum samples, range 0.34–20 ng/mL) measured at 7, 10, 24, 48, 
168 hrs were 5.2, 4.9, 5.1, 4.9, 5.0 ng/mL at RT, 5.0, 5.0, 4.7, 4.3, 4.4 ng/mL at 
−20°C and 4.8, 4.8, 5.0, 4.7, 4.9 ng/mL at 2–8°C. The average CV on multiple 
runs at RT, 2–8°C, -20°C was 8.7%, 6.9%, 9.3%, respectively. Total imprecision 
(all data points) on stored samples and two controls were 9.3%, 4.8% and 3.1%, 
respectively. Freeze thaw analysis showed that AMH levels were stable over 4 
thaw cycles, with median levels of 4.5, 4.7, 4.8, 4.7 ng/mL obtained at site 1 
(n = 4) and 1.2, 1.2, 1.3, 1.3 ng/mL, respectively at site 2 (n = 5).
Limitations, reason for caution: Strength: This is a prospective study and 
uses a well characterized AMH assay. The assay is human- specific, not impact-
ed by complement and uses standardized recombinant human AMH calibrators. 
The samples were collected and tested under controlled conditions. Equilibra-
tion kinetics of AMH will be presented.
Wider implications of the findings: AMH as a biomolecule is very stable. 
Well characterized assays and good pre-analytical methods will produce reli-
able and reproducible results. This finding will help resolve the uncertainty re-
lated to AMH stability and will make measurement of AMH more convincing.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Ansh Labs.
Trial registration number: NA.

P-517 The relation between age, AMH and other ovarian reserve 
parameters: comparison of a healthy population of women with regular 
menstrual cycle with infertile patients

M. Erdem1, B. Bozkurt1, A. Erdem1, M.F. Mutlu2

1Gazi University Faculty of Medicine, Obstetrics and Gynecology,  
Ankara, Turkey
2HRS Women Hospital, Obstetrics and Gynecology, Ankara, Turkey
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Study question: This study asks whether ‘Anti Mullerian Hormone’ (AMH) 
were related best with age in assessing ovarian reserve in comparison with 
fertile and infertile populations. This study asks whether ‘Anti Mullerian Hor-
mone’ (AMH) were related best with age in assessing ovarian reserve in com-
parison with fertile and infertile populations.
Summary answer: AMH was correlated with age in both infertile and fertile 
group. However, AFC (antral follicle count) had stronger correlation with age 
as compared to AMH. No significant difference was found between fertile and 
infertile groups with regards to AMH, basal FSH levels and AFC.
What is known already: The progressive decrease in ovarian reserve is associ-
ated with aging. AMH and AFC were thought to be best parameters to evaluate 
ovarian reserve. In infertile population ovarian reserve tests are used to predict 
outcome in terms of the number of oocytes retrieved and occurrence of preg-
nancy. Diminished ovarian reserve is a poor prognostic factor for achieving 
pregnancy in both fertile and subfertile populations. However, pregnancy may 
occur even at extreme abnormal test results.
Study design, size, duration: This is a prospective study included 177 primar-
ily infertile patients who applied to our infertility clinic and initiated IVF treat-
ment and 162 healthy fertile patients admitted to our clinic between October 
2011-March 2013.
Participants/materials, setting, methods: Patients between 18-43 years old 
were included to the study. The participants was divided in to age categories of 
<30, 30–39, ≥40. FSH, AMH levels and AFC were compared between infertile 
and fertile population for each category. Correlations of AMH, basal FSH and 
AFC with age were evaluated.
Main results and the role of chance: There was no significant difference be-
tween fertile and infertile populations in terms of AMH and AFC (2.12 ± 1.7 
vs. 2.18 ± 1.9, p > 0.05 and 8.4 ± 4.9 vs. 8.5 ± 5.3, p > 0.05; respectively). 
Basal FSH levels were higher in infertile patient compared to fertile patients 
(8.2 ± 7.1 vs. 6.5 ± 4.3, p <  0.05) in patients <40 years of age. According to age 
categories AFC, AMH was not different between fertile and infertile groups. 
AMH was negatively correlated with age in both fertile and infertile popula-
tions (r = −0.60, p < 0.001 and r = −0.45, p < 0.001; respectively). However, 
AFC revealed stronger correlation in both fertile and infertile population (r =  
−0.68, p < 0.001 and r = −0.51, p < 0.001; respectively) compared with FSH 
and AMH.
Limitations, reason for caution: Infertile patients with diminished ovarian 
reserve may tent to undergo IVF more quickly which may lead biasness in 
comparision with fertile population. However, no significant difference was 
observed between groups in terms of ovarian reserve markers. The existence 
of heterogeneity in infertile population with regards to etiology is another 
limitation.
Wider implications of the findings: The preliminary study results revealed 
that AMH and AFC as the best markers of ovarian reserve are identical in in-
fertile and fertile population. The decrease in the ovarian reserve in infertile 
patients is directly related to age not the infertility. The correlation of AFC with 
age is better than AMH in both fertile and infertile population.
Study funding/competing interest(s): Funding by University(ies), There is no 
funding for this study and the authors report no conflicts of interest.
Trial registration number: This not a trial.

P-518 Prolactin may influence mechanical properties of large and small 
arteries in healthy regularly menstruating women of reproductive age

R. Spaczynski1, A. Mitkowska1, M. Florczak2, B. Banaszewska1, T. Krauze2,  
P. Guzik2, L. Pawelczyk1

1Poznan University of Medical Sciences, Department of Gynecology  
Obstetrics & Gyn Oncology, Poznan, Poland
2Poznan University of Medical Sciences, Department of Cardiology - Intensive 
Therapy, Poznan, Poland

Study question: The potential role of prolactin (PRL) in the regulation of cen-
tral and peripheral arterial stiffness in reproductive age women.
Summary answer: Increase in the serum PRL concentrations (within normal 
range) in young, healthy women is related to the decrease in parameters de-
scribing arterial stiffness, both at the central (aorta) and peripheral level (small 
arteries).
What is known already: Most clinical and experimental studies postulate 
negative influence of PRL on cardiovascular system. PRL may play a role  
in the pathogenesis of primary and gestational hypertension and peripartum  

cardiomyopathy. Positive correlations between PRL concentrations and central 
& peripheral blood pressure and pulse wave velocity (marker of arterial stiff-
ness) in early menopausal women were reported recently.
Study design, size, duration: Cross sectional study of 55 healthy and regularly 
menstruating women (30 ± 5 yrs of age; BMI 22.2 ± 3.7 kg/m2), with excluded 
endocrinopathy - evaluated at the early follicular phase in the morning (EFP – 
3rd-5th day of the menstrual cycle, 8–9 am, fasting).
Participants/materials, setting, methods: Prolactin serum concentrations 
were measured with chemiluminescent method. Simultaneously non-invasive 
continuous applanation tonometry (Colin BMP7000, Japan) to measure periph-
eral pulse pressure wave with subsequent on-line reconstruction of central pulse 
pressure wave (Sphygmocor Mx, Australia) was performed. Pearson and Spear-
man correlations were used in statistical analysis.
Main results and the role of chance: In the early follicular phase of normal 
menstrual cycle a significant inverse correlation between PRL levels and the pa-
rameters describing the peripheral (PRL: pAugmentation Index [AI], r =  −0.31, 
p = 0.02) and central (PRL: cAI, r = −0.32, p = 0.02, PRL: cAugmentation Pres-
sure [AP], r = −0.32, p = 0.02) vascular stiffness were observed.
Limitations, reason for caution: Applanation tonometry is an indirect method 
of arterial stiffness assessment however in experimental studies high concur-
rence of applanation tonometry and invasive methods was confirmed. Number 
of participants in the study is relatively low and strength of the correlations is 
not very high.
Wider implications of the findings: Presented results stay in disagreement 
with available literature which is rather sparse. Role of PRL in the regulation of 
cardiovascular system in reproductive age women and its influence on elastic 
properties of arteries remains unclear and needs further research.
Study funding/competing interest(s): Funding by national/international 
organization(s), National Science Center Poland.
Trial registration number: 407297640.

P-519 Low AMH levels as a marker of reduced ovarian reserve in young 
women affected by Down syndrome

D. Romualdi1, V. Tagliaferri1, S. De Cicco1, C. Di Florio1, V. Immediata1,  
E. Cirella1, C. Proto2, M. Guido1, A. Lanzone1

1Universita Cattolica del Sacro Cuore, Department of Obstetrics and  
Gynaecology, Roma, Italy
2Oasi’ Institute for Research –Troina, Department of Obstetrics and  
Gynaecology, Roma, Italy

Study question: To evaluate the circulating Antimullerian Hormone (AMH) 
levels in women with Down Syndrome (DS) with regular menstrual cycles and 
to analyze their correlations with the clinical, hormonal and metabolic param-
eters, compared with those obtained from an age-matched population of healthy 
women.
Summary answer: AMH levels were significantly lower in DS subjects compared 
to age matched controls. This finding is in keeping with the early onset of meno-
pause previously observed in these women. Sub-analysis of data in DS patients 
under 30 years of age suggests an early follicular depletion related to trisomy 21.
What is known already: AMH is a reliable marker of ovarian reserve in adult 
females. The gynecologic health of women with DS and other forms of mental 
disabilities has been largely understudied. DS patients experience menopause 
earlier than healthy subjects and are twice as likely to undergo premature ovar-
ian insufficiency. Menopause accelerates the cognitive decline and is associated 
with a two-fold increased risk of mortality in DS women. Nonetheless, no pre-
vious studies investigated the ovarian reserve of these subjects.
Study design, size, duration: Fourteen regularly menstruating women with 
Down syndrome, confirmed by chromosomal analysis (age 25.43 ± 7.40 years; 
body mass index - BMI 26.12 ± 5.54 kg/m2), were enrolled for this prospective 
case-control study. Data from DS patients were compared with those obtained 
from 20 normo-ovulatory volunteers matched for age and BMI.
Participants/materials, setting, methods: A general physical examination, 
including assessment of BMI, was done on each patient. AMH levels, gonado-
trophins, 17beta-estradiol, prolactin, plasma androgens were analyzed during 
the early follicular phase of the menstrual cycles. Fasting insulin levels and 
HOMA-IR, for the assessment of peripheral insulin sensitivity, were also inves-
tigated in all participants.
Main results and the role of chance: AMH levels were significantly lower in 
DS subjects compared to controls (1.34 ± 1.11 vs. 3.01 ± 1.65 ng/ml; P < 0.01). 
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Prolactin concentrations, even if in the normal range, were higher in DS pa-
tients compared to controls (P < 0.01). No further differences were found in the 
hormonal and metabolic assessment. After dividing the participants on the basis 
of age, AMH resulted significantly lower in DS subjects compared to controls 
both under and above 30 years of age (1.77 vs. 3.73 ng/ml, P < 0.01; 0.28 vs. 
2.20 ng/ml, P < 0.01, respectively). AMH was inversely correlated with age in 
all groups, and directly correlated with testosterone and DHEAS only in DS 
subjects (P < 0.01). In the same patients, AMH showed a tendency towards a 
direct correlation with insulin levels (P = 0.055).
Limitations, reason for caution: The relatively small number of DS subjects 
requires further studies to confirm our findings. The exclusion of DS women 
with oligomenorrhea and/or chronic anovulation may theoretically have led to 
an underestimation of the ovarian reserve defect in this syndrome.
Wider implications of the findings: There has been a welcome increase in 
longevity of DS women, who much more often reach the menopausal age. In 
accordance with our finding of reduced AMH levels, the cessation of ovarian 
activity frequently occurs earlier than in the general population and is asso-
ciated with accelerated aging and reduced quality of life. The assessment of 
gonadal function, including AMH measurement, should become part of the 
challenge for an improved medical management of DS people.
Study funding/competing interest(s): Funding by national/international 
organization(s), This study was supported by a grant of Ministry of Public 
Health, ‘The prevention of mental handicap’ ‘Oasi’ Institute for Research –
Troina (EN), Italy.
Trial registration number: Not applicable.

P-520 AMH and AMHR2 gene polymorphisms in infertile women and 
the correlation with assisted reproduction outcomes

C. Peluso1, G. Gastaldo1, C. Goldman1, V. Cavalcanti1, E. Cordts1,  
D. Christofolini1, C. Barbosa1, B. Bianco1

1Faculdade de Medicina do ABC, Human Reproduction and Genetics Center, 
Santo André, Brazil

Study question: Evaluate the correlation between AMH (T146G/ Ile49Ser rs 
10407022) and AMHR2 (A-482G rs2002555; C1749G rs2071558; G4952A 
rs3741664; A intron 10G rs11170555) polymorphisms with measurement of 
serum AMH, estradiol and FSH, ovarian stimulation response and assisted re-
production outcomes.
Summary answer: We showed that polymorphisms of AMHR2 gene are as-
sociated to the assisted reproductive outcomes and the serum level of AMH is 
correlated to controlled ovarian response.
What is known already: Recent studies have demonstrated that serum AMH 
levels reflect the size of the primordial follicle pool. Studies in AMH null mice 
showed that, in the absence of AMH, follicles are recruited at a faster rate, 
and are more sensitive to FSH. It has been suggested that polymorphisms in 
AMH and AMHR2 genes may influence hormone function in folliculogenesis 
and cause the arrest of follicular growth and so, leads to decreased of ovarian 
reserve.
Study design, size, duration: This is a prospective cohort which were screened, 
157 Brazilian women with infertility caused by tuboperitoneal (n = 62) factor 
and male factor (n = 95) - without associated female factor - that underwent 
assisted reproduction procedures. The samples were collected from September 
of 2011 until December of 2013.
Participants/materials, setting, methods: All patients were above 38 years 
old, with normal of serum FSH, prolactin and TSH, presence of both ovaries, 
regular ovulatory cycle, BMI ≤ 30, no history of poor response and no evidence 
of endocrine diseases. Detection of polymorphisms were performed using Taq-
Man methodology by real time PCR.
Main results and the role of chance: We observed that patients that suf-
fered ovarian hyper stimulation had a statistically increased AMH compared 
to normal and poor ovarian response (p = 0.0002). Serum FSH and estradiol 
were not associated to the polymorphisms. The genotype GG of polymorphism 
rs2002555 showed an association of the number of oocytes visualized on USG, 
number of embryos, and embryos transferred (p = 0.018; p = 0.021; 0.03, re-
spectively). We did not found positive associations for rs10407022 of AMH 
gene and rs3741664 of AMHR2. The polymorphism rs11170555 and rs2071558 
had similar results and both were associated with the number of oocytes visual-
ized on USG, oocytes retrieved, and oocytes fertilized (p = 0.006; p = 0.034; 

p = 0.022) and (p = 0.006; p = 0.031; p = 0.01) respectively, when the patients 
presented ancestral allele.
Limitations, reason for caution: Small sample size due to the rigorous inclu-
sion criteria.
Wider implications of the findings: Recent studies showed that T146G 
(rs10407022) and A-482G (rs2002555) polymorphisms of the AMH and 
AMHR2 genes seems to affect the sensitivity of the ovaries to FSH in women 
who undergone assisted reproduction treatment, with conflict results. Besides, 
studies showed that AMH serum level is correlated to assisted reproduction out-
comes such as number of oocytes and the number of mature follicles. However, 
they have not found a positive correlation between polymorphisms and ovarian 
stimulation.
Study funding/competing interest(s): Funding by national/international 
organization(s), Fapesp (Fundação de Amparo à Pesquisa do Estado de São Paulo).
Trial registration number: Not applied.

P-521 Does the duration of GnRHa use in long protocol IVF/ICSI affect 
the stimulation phase and outcome of therapy

F. Sutton1, E. Mocanu2, J. Kelly1

1HARI Human Ass. Repr. Ireland Rotunda Hospital, Nursing, Dublin, Ireland
2RCSI HARI Human Ass. Repr. Ireland Rotunda Hospital, Clinical, Dublin, 
Ireland

Study question: What is the impact of prolonged GnRHa use upon the stimula-
tion phase of IVF/ICSI therapy and clinical pregnancy rates?
Summary answer: Prolonged down-regulation in ART does not affect preg-
nancy rates or treatment discontinuation due to poor response during stimula-
tion. Where the downregulation lasted more than 21 days a higher rate of poor 
ovarian response during stimulation was observed.
What is known already: Long down-regulation protocol is the main therapy 
used worldwide in ART treatments. Some ART centers use the OCP to pre-
vent cyst formation and prolonged down-regulation. Yet, patients dislike the 
idea of OCP use during fertility therapy. Programmes that start the GnRHa 
in the follicular phase encounter prolonged use of this medication. The effect 
of prolonged down-regulation upon the outcome of therapy has been poorly 
studied.
Study design, size, duration: A retrospective controlled data analysis of 
all patients who undertook an IVF or ICSI cycle utilizing the long protocol 
from January 2008 to January 2013. Data was obtained from our electronic 
database system. This data was processed in a Microsoft excel spreadsheet 
and analysed.
Participants/materials, setting, methods: Group 1 included treatments where 
GnRHa use was for ≤17 days. Group 2 included treatments where the GnRHa 
was used for >17 days. We compared the outcomes of treatment in patients be-
longing to the 2 groups. Parameters analysed included clinical pregnancies and 
cycles stopped due to poor ovarian response.
Main results and the role of chance: We analysed 2387 cycles that fulfilled 
the inclusion criteria. Of these, 1700 cycles were down regulated for 17 days 
or less and 687 cycles were down regulated for 18 days or more. Clinical preg-
nancy rates per embryo transfer were 39% (553/1413) for those down regulated 
for 17 days or less compared with 35% (198/565) for those down regulated 
for more than 17 days. Poor response to stimulation and discontinuation rates 
were similar between groups, 9% for Group 1 (148/1700) and 10% (68/687) 
for Group 2. Interestingly, we observed that in cases where downregulation was 
achieved after 21 days a significantly higher percentage had a poor response to 
stimulation resulting in treatment discontinuation (12% (48/386) compared to 
8.5% (170/2001), p < 0.0001). Pregnancy rates were similar.
Limitations, reason for caution: The retrospective nature of our study is one 
of its limitations. We have not separated patients according to reason for pro-
longed downregulation (Group 2) due to the fact that vast majority had ovarian 
cysts (82%).
Wider implications of the findings: Our findings offer reassurance that out-
comes of IVF/ICSI treatment are not affected by prolonged downregulation. 
Couples should be counselled that when this extends over 21 days there is an 
increased likelihood of treatment discontinuation due to poor ovarian response. 
Pregnancy rates are nevertheless not affected if treatment continues.
Study funding/competing interest(s): Funding by hospital/clinic(s). N/A.
Trial registration number: None.
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P-522 Metformin versus myoinositol: which one is better in obese PCOS 
patients - a crossover study on clinical, endocrine and metabolic effects

V. Immediata1, D. Romualdi1, S. De Cicco1, V. Tagliaferri1, C. Di Florio1,  
E. Cirella1, A. Lanzone1, M. Guido1

1Gynecology and Obstetrics, Dipartimento Per la Tutela Della Salute Della 
Donna Della Vita Nascente del Bambino e Dell’adolente, Roma, Italy

Study question: Which is the more effective insulin-sensitizing drug between 
metformin and myoinositol on hormonal, clinical and metabolic parameters in 
obese patients with polycystic ovary syndrome (PCOS)?
Summary answer: Both treatments were able to improve the glyco-insulinae-
mic balance, but only metformin resulted able to positively affect clinical and 
hormonal features in obese women affected by PCOS.
What is known already: Due to the central role of metabolic abnormalities in 
the pathophysiology of PCOS, insulin sensitizers have been proposed as a feasible 
treatment option. The biguanide metformin is still the most used, but alternative 
molecules were recently evaluated. Myoinositol, an insulin second messenger, 
seems able to restore spontaneous ovarian activity in PCOS patients. However, 
previous reports evaluated the effects of formulations containing myoinositol plus 
folic acid and no direct comparisons with metformin are available in literature.
Study design, size, duration: This is a crossover, active-treatment-controlled, 
randomized study. 21 PCOS obese women were randomized to receive met-
formin (850 mg twice a day) or myoinositol (500 mg three times a day) for 
6 months. After a 3-month washout, the same subjects received the other com-
pound for the following 6 months.
Participants/materials, setting, methods: We recruited 21 obese women 
with PCOS diagnosed according with the Rotterdam criteria (age: 25.62 ± 4.7; 
BMI: 32.55 ± 5.67). The investigations, performed during the early follicular 
phase, included menstrual pattern, anthropometric characteristics, hirsutism 
score evaluation, hormonal assays, oral glucose tolerance test, euglycemic 
hyperinsulinaemic[Q1] clamp and lipid profile.
Main results and the role of chance: 13 patients completed the study with-
out protocol violations. Both metformin and myoinositol significantly reduced 
the insulinaemic response to OGTT (p < 0.05 and p < 0.01 respectively). Both 
treatments induced an improvement in insulin sensitivity documented by the 
increase of M value during the euglycaemic-hyperinsulinaemic clamp, though 
these differences did not reach the statistical significance. Metformin was able 
to significantly decrease body weight (p < 0.01), improve menstrual pattern 
(p < 0.01) and the Ferriman-Gallwey score (p < 0.05), to reduce and rostene-
dione (p < 0.05), FAI and AMH levels (p < 0.01), and to significantly decrease 
LH and estradiol levels (p < 0.05). None of these clinical and hormonal changes 
were observed during the myoinositol administration period.
Limitations, reason for caution: The sample size was limited for a random-
ized trial. Despite the considerable number of studies in literature, treatment 
schedules for both metformin and myoinositol are not well standardized. It 
could be conceivable that an higher myoinositol dosage could be more effective 
on PCOS features.
Wider implications of the findings: This is the first study directly comparing 
the efficacy of metformin vs. myo-inositol administration on hormonal, clinical 
and metabolic features in PCOS patients. At variance with previous reports, the 
novelty of the present trial relies on the use of a pure myoinositol formulation 
and on the cross over design, which allows to compare the efficacy of different 
drugs in the same patient.
Study funding/competing interest(s): Funding by University(ies), Università 
Cattolica del Sacro Cuore.
Trial registration number: NCT01791647.

P-523 Should women delay pregnancy following laparoscopic  
adjustable gastric banding

Abstract withdrawn by the author

P-524 Comparison of results of two flexible ovarian hiperstimulation 
protocols with two different initial doses (150 VS = 225 UI) in patients 
undergoing FIV/ICSI cycles

J. Barros Delgadillo1, C. Ruíz Valderrama1, M. Rios Barba1, J. De la Jara Díaz1

1Instituto Nacional de Perinatologia, Biologia de la Reproduccion,  
Mexico DF, Mexico

Study question: Is a starting dose of ≥225 better than 150 IU in flexible stimu-
lation protocols, in ≤35 years old patients regarding the number of retrieved 
oocytes, embryos available for freezing and pregnancy rate in cycles of IVF / 
ICSI?
Summary answer: There were no significant differences between the two 
starting doses (150 vs. ≥225) in relation to the number of retrieved oocytes, 
embryos available for freezing and pregnancy rate. We found significant dif-
ference in the total dose of FSH as well as the dose increased in the 150 stimu-
lated group.
What is known already: Prospective randomized studies compared the effec-
tiveness of different starting doses (100 vs. 200 IU, 150 IU versus ≥225 IU) 
in patients up to 41 years old, most of them reporting when compared doses 
≤150 vs. ≥225 UI, this later associated to a greater number of retrieved oocytes, 
but both are equally effective doses regarding the pregnancy rate. We have not 
found comparative dose studies in patients under 35 years of age.
Study design, size, duration: 231 cycles of IVF/ICSI from January 1, 2011 to 
December 31, 2012 have been analyzed retrospectively. Two groups of patients 
stimulated with 150 IU of rFSH or HMG (group I = 72 cycles), and 225 IU of 
rFSH or HMG (group II = 159 cycles) were studied.
Participants/materials, setting, methods: Infertile couples candidates for as-
sisted reproductive techniques attended in the Instituto Nacional de Perinatolo-
gia. The couples had ovarian ovulation disorders, altered tubo-peritoneal factor, 
endometriosis, altered male factor. The cycles realized for the couples were 
assigned in one of the two groups of study depending of the initial gonadotro-
phin dose.
Main results and the role of chance: The total dose used of FSH in group II 
was significantly higher versus group I (2096.0 vs. 1447.9 IU). The percentage 
of patients in whom the dose was increased was higher in Group I vs. Group 
II (26.4% vs. 9.1%, p = 0.001). The number of retrieved oocytes was similar 
between the groups (10.5 vs. 10.2, p = 0.76) as well as the number of embryos 
available the day of the transfer and the number of embryos that were vitri-
fied was 6.73 vs. 6.08 p = 0.97 and 1.5 and 1.3 p = 0.820 for Group I and II  
respectively. The population total clinical pregnancy rate was 39.3% (n = 91), 
and for group I and II 41.6% and 37.7% respectively (p ≥ 0.05).
Limitations, reason for caution: The research implies situations of bias, for 
being a retrospective study. Prospective studies should be performed in our 
population.
Wider implications of the findings: Since the study population comes mostly 
from a low-income-level, we wanted to establish the dose- benefit of ≥225 vs. 
150 IU, which, although involved higher cost, could ultimately reflect greater 
benefits for the patient capturing more oocytes and therefore a larger number of 
available embryos for vitrification. This would allow the patient the benefit of 
one or more vitrified embryos cycles. However, the initial ≥225 UI dose did not 
achieve the aforementioned benefits.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Nacional de Perinatología, México, D.F., México.
Trial registration number: N/A.

P-525 Comparison of metformin and simvastatin  
administration in women with polycystic ovary syndrome before 
intracytoplasmic sperm injection cycle; a prospective, randomized, 
clinical trial

E. Pourmatroud1, R. MohamadJafari1

1Ahvaz Jundishapur University of Medical Science, OB&GYN-Infertility, 
Ahwaz, Iran

Study question: The aim of this study was to compare the effectiveness of 
metformin with simvastatin administration prior to intracytoplasmic sperm 
injection (ICSI) in patients with polycystic ovary syndrome (PCOS) who are 
candidates for ICSI.
Summary answer: The results showed that simvastatin effectively improved 
hyperandrogenism signs and symptoms in PCOS patients, but the impressive 
effects of simvastatin as a pretreatment regimen were not significantly different 
from metformin with regards to ICSI cycle outcome.
What is known already: According to the latest Cochrane published study 
about metformin treatment before and during ICSI cycles, metformin did not 
improve live birth or pregnancy rates; also the Cochrane database announced 
that although simvastatin improved lipid profiles and hyperandrogenism 
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signs, it did not have a significant effect on the chance of pregnancy in natural 
cycles.
Study design, size, duration: Prospective, double blind, randomized clinical 
trial/ 40 women based on a closed enveloped randomization method between 
December 2010 and November 2012.
Participants/materials, setting, methods: Women with PCOS and a history of 
infertility referred for their first ICSI cycle.
Main results and the role of chance: The results showed that both drugs 
significantly improved patients’ hirsutism scores, and that simvastatin had a 
greater effect than metformin (Group A; p: 0.0001 vs. Group B; p: 0.003). The 
reduction in body mass index (BMI) was not significant in any of the groups. 
Simvastatin reduced some biochemical parameters, such as FSH, LH, testos-
terone, total cholesterol, and LDL, and significantly increased the HDL levels, 
whereas metformin significantly decreased FSH, TG, testosterone and total 
cholesterol. Overall, 35% and 30% of patients treated with metformin and 
simvastatin, respectively, became pregnant. There was no significant difference 
between the effects of these two drugs on the ICSI cycle results, such as the 
number of oocytes in meiosis 2 (M2) phase (p value: 0.4) and the number of 
grade A embryos (p value: 0.7).
Limitations, reason for caution: If our finding are evaluated in a larger sample 
of patients or if treatment is administered longer or at higher doses, may be the 
results in ICSI outcome will be different.
Wider implications of the findings: We found that the outcome of the ICSI 
cycle was not significantly improved with simvastatin or metformin treatment; 
however, biochemical parameters as well as the signs and symptoms in PCOS 
women were improved.
Study funding/competing interest(s): Funding by University(ies), Ahvaz 
Jundishapur University of Medical Science (AJUMS), Emam Khomini  
Hospital.
Trial registration number: The study was submitted to the Iranian health min-
istry web site for clinical trials (www.IRRCT.IR). (Registration number: IRCT 
201202138994).

P-526 Is there a role of progesterone elevation on  
the day of hCG trigger on IVF cycle outcomes?

G. Sahin1, E.N. Tavmergen Goker1, A. Akdogan1, M. Yamazhan1, 
N. Calimlioglu1, E. Beypars1, E. Tavmergen1

1Ege University Faculty of Medicine, IVF Center, Izmir, Turkey

Study question: Do plasma progesterone levels on the day of hCG administra-
tion effect IVF cycle outcomes?
Summary answer: Although higher plasma progesterone levels before the 
hCG triggering have been associated with lower pregnancy and live birth rates, 
in our study population we did not observe significant effect of high progester-
one levels on the IVF cycle outcomes in patients whose age ≤40 years old and 
basal FSH level <15 mIU/ml.
What is known already: One of the known drawbacks for controlled ovarian 
stimulation (COH)-ART treatment is lower implantation and live birth rates 
after embryo transfer. The implantation process is a limiting factor for COH-
ART cycles. The inverse relationship between progesterone elevation before 
hCG triggering and pregnancy rates were shown already in previous studies but 
in contrast no influence on ART outcomes was also reported.
Study design, size, duration: Retrospective cohort study. Total of 330 ICSI/
embryo transfer cycles which have been performed at Ege University IVF Cen-
ter between January–September 2013 are analyzed.
Participants/materials, setting, methods: The only embryo transfer cycles 
which have been performed in patients whose age ≤40, basal FSH level <15 
and evaluated plasma progesterone(P) levels on the day of hCG triggering were 
included to this study.
Main results and the role of chance: A total of 330 ICSI/ET cycles were ana-
lyzed. Of those 311 cycles (94.2%) were antagonist, 16 were agonist (4.8%) and 
3 were (0.9%) hypogonadotropic/hypogonadism cycles. SET was performed 
in 65.8% and DET was performed in 34.2% cycles. According to the cutoff 
value of 1.5 ng/ml of P levels on the day of hCG, cycle outcomes were compared. 
The group I (P level ≤ 1.5 ng/ml) consisted of 239 cycle (72.4%) and group II  
(P level > 1.5 ng/ml) 91 cycle (27.6%). The clinical pregnancy rates were 
33.9 vs. 30.8% (p = 0.59), ongoing pregnancy and live birth rates were 26.4 
vs. 25.3% (p = 0.84), for groups I and II; respectively. The first trimester 

abortion rate was also comparable at 5.4% in the group I and 4.4% in the 
group II.
Limitations, reason for caution: Retrospective nature and small sample size 
are the main limitations for this study.
Wider implications of the findings: Understanding the follicular phase 
endocrine characteristics is a key component for the COH-ART treatment 
success. Decreased implantation rates with higher progesterone levels were 
reported before. In contrast with these reports, our results demonstrated that, 
higher plasma progesterone levels on the day of hCG might not have a nega-
tive impact on the ART outcomes. In conclusion; further studies are needed 
to understand the relation and the effect of the progesterone rise on the ART 
outcomes.
Study funding/competing interest(s): Funding by University(ies). None.
Trial registration number: None.

P-527 Optimal ovarian stimulation for good prognosis  
patients in the in vitro fertilization program

M. Stimpfel1, E. Vrtacnik-Bokal1, I. Virant-Klun1

1University Medical Centre Ljubljana, Department of Obstetrics  
and Gynaecology, Ljubljana, Slovenia

Study question: The aim of this study was to elucidate the optimal ovarian 
stimulation in good prognosis patients (younger than 38 years, 1st or 2nd at-
tempt) at the beginning of their IVF treatment in order to choose the most effec-
tive and rational (cost effective) stimulation.
Summary answer: Our data show that the mild and short protocols of ovarian 
stimulation are an optimal selection for good prognosis patients in our program in 
terms of pregnancy and embryo cryopreservation. The mild and short protocols 
are optimal for classic IVF, whereas only the short protocol is advised for ICSI 
treatment.
What is known already: There are different protocols of ovarian stimulation 
in good prognosis patients worldwide; however, it is still unclear which type of 
stimulation is considered to be the best in these patients. It is known that fewer, 
but higher quality oocytes are retrieved using mild and short protocols. Never-
theless, it is not known how these protocols affect the embryo cryopreservation 
program and the cumulative pregnancy rate.
Study design, size, duration: Our retrospective study included 2,928 in vitro 
fertilization cycles (1,451 IVF and 1,477 ICSI) in good prognosis patients 
(<38 years, first or second attempt). The patients were treated with three different 
protocols of ovarian stimulation: mild (225 cycles), short (GnRH antagonists; 
1,411 cycles) or long (GnRH agonists; 1,292 cycles) protocol
Participants/materials, setting, methods: The number of oocytes and embry-
os, embryo cryopreservation and achievement of pregnancy were followed in 
all patients to elucidate the optimal ovarian stimulation to yield the best clinical 
outcome. The differences between the groups were evaluated by chi-square test 
and multiple regression.
Main results and the role of chance: There was a tendency towards a lower 
number of oocytes per patient after mild and short protocols in comparison 
with the long protocol of ovarian stimulation, although there was no statisti-
cally significant difference in the mean number of oocytes and embryos per 
cycle and pregnancy rates between the groups. Interestingly, there was a signifi-
cantly higher proportion of cycles with embryo cryopreservation and a higher 
proportion of cryopreserved embryos after mild and short protocols of ovarian 
stimulation, thus indicating a better quality of oocytes and embryos. After IVF 
both mild and short protocols were found to be favorable, while after ICSI only 
short protocol could be advised. The long protocol seems to be less optimal and 
more expensive.
Limitations, reason for caution: The embryo thawing cycles are still in prog-
ress and the cumulative pregnancy rate cannot be evaluated at present.
Wider implications of the findings: In good prognosis patients who undergo 
the first or second attempt of in vitro fertilization the mild and short protocols 
of stimulation are an optimal choice without impairing the overall clinical 
outcome and at much lower expense. The mild and short protocols yield high 
quality oocytes and embryos, therefore even improving the embryo cryo-
preservation program and cumulative pregnancy rate.
Study funding/competing interest(s): Funding by hospital/clinic(s).
Trial registration number: None.
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P-528 Comparing the endocrine secretion of cultured human granulosa 
luteinized cells of women undergoing FSH- and FSH/LH-stimulation

B. Linek1, H. Turley2, M. Schorsch2, R. Seufert1

1University Hospital Mainz, Gynaecological Endocrinology and Reproductive 
Medicine, Mainz, Germany
2Fertility Center, Wiesbaden, Wiesbaden, Germany

Study question: Many investigations show, that there is a benefit of using 
combined FSH/LH-stimulation by over 35-year old women undergoing IVF-
treatment, but doesn’t show the reason. Is there any difference between the 
granulosa cells of women, which are stimulated with FSH/LH or FSH only?
Summary answer: Granulosa cells of the combined FSH/LH-stimulation show 
higher secretion rates of the most important factors for the early pregnancy – 
progesterone, Vascular Endothelial Growth Factor (VEGF) and cGMP. These 
effects are strongest by the oocyte near granulosa cells.
What is known already: Currently there are different treatment approaches for 
the stimulation of multifollicular maturation of oocytes in IVF treatment. One 
treatment approach, the combined stimulation of FSH and LH, which is closer 
to the natural cycle, should improve the oocyte quality, the fertilization and 
pregnancy rate. These effects are stronger by elderly women. The authors con-
vene only to the closeness to the natural cycle, but don’t discuss the molecular 
processes, which cause these positive effects.
Study design, size, duration: Primary granulosa luteinized cells were iso-
lated from ovarian follicles of women aged over 35 years and undergoing 
short-antagonist protocol with recombinant FSH (Gonal-f) or combined 
recombinant FSH/LH (Pergoveris) and oocyte retrieval for ICSI treatment 
because of male subfertility. A matched pair analysis of 39 women of each 
stimulation was performed.
Participants/materials, setting, methods: Granulosa cells were collected from 
follicle puncture fluid and from denudation of the oocyte-cumulus complex and 
cultured for 1–5 days. Secretion rates of progesterone, VEGF and Inhibin A had 
been determined for three different time points at a minimum of three indepen-
dent runs. Also cAMP and cGMP concentrations were measured.
Main results and the role of chance: Higher secretion rates of progesterone 
and VEGF were observed by the granulosa cells of the FSH/LH stimulation, 
especially by the granulosa cells of the oocyte-cumulus complex, where a 
two-fold secretion rate of progesterone either VEGF were noticed. Contrary 
the secretion rate of Inhibin A is decreased by 25 % by the granulosa cells of 
the FSH/LH stimulation. cAMP measurement show no difference between the 
two stimulations, but cGMP concentrations were higher by the granulosa cells 
of the FSH/LH stimulation. A combined FSH/LH stimulation results a better 
endocrine function of the granulosa cells. The results show that the type of 
ovarian stimulation determines the quality of the luteal phase to a large extent.
Limitations, reason for caution: High fluctuations of the individual cases 
cause a high variance, so that no difference between the two stimulations was 
statistically significant. A higher number of cases has to be investigated.
Wider implications of the findings: The findings conclude a supported luteal 
phase, which is awarded to a higher pregnancy rate. Therefore the combined FSH/
LH-stimulation represents an interesting therapeutic option for all women aged 
over 35 years. Whether these improvements are also associated with increased 
pregnancy rates – which appears highly desirable for this group of patients – must 
be verified by further studies.
Study funding/competing interest(s): Funding by hospital/clinic(s), Gynaeco-
logical Endocrinology and Reproductive Medicine, University Hospital Mainz, 
Germany, Fertility Center Wiesbaden, Germany.
Trial registration number: None.

P-529 High-fat diet in the development of polycystic  
ovary syndrome in a rat model

H. Zhang1, Y. Zhao1, L. Yan1, Y. Yu1, J. Yang1, J. Yan1, J. Qiao1

1Center of Reproductive Medicine, Obstetrics and Gynecology, Beijing, China

Study question: What is the role of high-fat diet (HFD) in the development 
of polycystic ovary syndrome in a rat model? The present study investigated 
the effect of high-fat diet (HFD) exposure in a rat model of PCOS established 
by 20-consecutive-day injection of dehydroepiandrosterone (DHEA, 6 mg/kg 
body weight).

Summary answer: These data indicated that high fat diet (HFD) exposure 
significantly affected the development of various endocrinal and behavioral 
phenotypes in PCOS, with several metabolic measurements worsened by HFD 
treatment.
What is known already: Obesity exerts a major impact on the PCOS pheno-
type, particularly on the metabolic associations and complications, and signifi-
cantly worsens metabolic and reproductive outcomes in these women. However, 
the exact role of fat in polycystic ovary syndrome (PCOS) remains unclear.
Study design, size, duration: Female SD rats were administered with DHEA 
(6 mg/100 g body weight in 0.1 ml oil) and fed on a HFD for 20 consecutive 
days (from days 27 to 46). Administration with DHEA or the vehicle sesame 
oil (0.1 ml) on the normal chow was performed in parallel as control groups.
Participants/materials, setting, methods: Markers of ovarian function in-
cluding ovarian morphology, estrous cycle, serum testosterone (T), estradiol 
(E), progesterone (P) and homocysteine (HCY) were evaluated. Oral Glucose 
Tolerance Test (OGTT), fat distribution test, oil red O staining of liver, mag-
netic resonance imaging and (MRI) and behavioral tests of locomotion and 
anxiety were also performed.
Main results and the role of chance: Both DHEA and DHEA + high-fat diet 
(HFD) treatments showed anovulation and increased serum T and E levels. 
DHEA + HFD rats showed higher level of P and homocysteine (HCY), and 
displayed metabolic alterations that were absent in both control and DHEA rats, 
such as impaired glucose tolerance, pronounced lipid accumulation in the liver, 
enlarged adipocytes. DHEA + HFD treatment but not DHEA treatment alone 
increased the body mass index (BMI) and fat concentration. Interestingly, open 
field and elevated plus maze tests indicated increased anxiety of DHEA rats, 
which was reversed by HFD exposure. Both DHEA and DHEA + HFD rats 
exhibited decreased locomotive activities.
Limitations, reason for caution: The complicated interactions between endocri-
nal changes induced by DHEA and fat metabolism require further investigation.
Wider implications of the findings: Diet and fat may be significant influencing 
factors in the development of PCOS and require more attention in both laboratory 
and clinical situations.
Study funding/competing interest(s): Funding by national/international 
organization(s), National Natural Science Foundation.
Trial registration number: N/A.

P-530 Prevention of ovarian hyperstimulation syndrome  
by administration of gonadotropin-releasing hormone  
antagonist in high-risk patients after oocyte retrieval

Y.H. Fan1, J. Qiao1, R. Yang1

1Peking University Third Hospital, Reproduction Center, Beijing, China

Study question: To discuss the efficacy of gonadotropin-releasing hormone 
(GnRH) antagonist in high-risk patients after oocyte retrieval for prevention of 
the ovarian hyperstimulation syndrome (OHSS).
Summary answer: The administration of GnRH antagonist after oocyte retriev-
al can reduce the incidence of severe early OHSS.
What is known already: OHSS is a serious iatrogenic complication of ovar-
ian stimulation in patients undergoing in-vitro fertilization (IVF) treatment, 
triggered by human chorionic gonadotropin. Although cryopreservation of 
all embryos and their transfer in subsequent cycles can prevent pregnancy-
associated late OHSS, early OHSS, may still occur in high-responder patients. 
It had been reported that administration of GnRH antagonist in severe OHSS 
patients, resulted in a rapid reduction of oestradiol concentrations and rapid 
regression of the syndrome.
Study design, size, duration: A prospective, randomized and controlled study 
was conducted from Sept 2011 to June 2013. 64 high-responder patients were 
divided into two groups randomly: 32 patients were administered with GnRH 
antagonist (Cetrotide, 0.25 mg) for 3 consecutive days after oocyte retrieval, 
and 32 cases were the control group.
Participants/materials, setting, methods: On Day 0, 3 & 7 after oocyte 
retrieval, collected blood samples to respectively observe the variances in 
E2 and P levels, performed ultrasound to assess the ovarian size and ascetic 
fluid, and followed up the numbers of patients with moderate and severe 
OHSS in both groups.
Main results and the role of chance: The proportions of patients with moderate 
OHSS in both groups, had no significant difference (31.3% and 30% respective-
ly), but the incidence of severe OHSS in the Group treated with Cetrotide was 
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lower than the control group (9.4% and 46.7% respectively), with significant dif-
ference (P < 0.05). The ovarian size in both groups started to enlarge respectively 
from the day of hCG administration, Day 0 & 3 after oocyte retrieval, however, 
on Day 7, it decreased, without significant difference (P > 0.05%). The E2 level 
in both group increased gradually on Day 0–3 after oocyte retrieval, but having 
the increase rate in the group treated with Cetrotide lower than the control group 
(P = 0.065), and showed a declined tendency on Day 7, without significant dif-
ference between both groups.
Limitations, reason for caution: Two cases failed to be followed up in the 
control group.
Wider implications of the findings: The current study is the first time, that 
administration with GnRH antagonist in high-risk patients after oocyte retrieval 
for preventing early OHSS. The role of GnRH antagonist for preventing OHSS 
or management OHSS, might act on the ovary by accelerating corpus luteum 
regression, and then, reducing the expression of locally produced ovarian angio-
genic factors, like vascular endothelial growth factor (VEGF).
Study funding/competing interest(s): Funding by hospital/clinic(s). Seeds 
funding by Peking University Third Hospital.
Trial registration number: We did not register my study in ICMJE online, but 
had registered in our hospital Ethics Committee in 2011.

P-531 Disturbed serum adipokines levels in normal-weight, 
normoinsulinemic four phenotypes of polycystic ovary syndrome

D.P. Baldani1, L. Skrgatic1, G. Zlopasa1, S. Kralik Oguic2, K. Gersak3, 
V. Simunic1

1Zagreb University Medical School, Human Reproduction Unit,  
Zagreb, Croatia
2Zagreb University Medical School, Department of Clinical Biochemistry, 
Zagreb, Croatia
3University Medical Center Ljubljana, Department of Obstetrics  
and Gynecology, Ljubljana, Slovenia

Study question: Altered adipose tissue secretion plays a central role in the meta-
bolic abnormalities observed in PCOS. This study was conducted to determine 
the concentrations of adipokines in different phenotypes of PCOS women, hy-
pothesizing that normal-weight, normoinsulinemic PCOS women, with mildest 
phenotype also present with changes in adipokine secretion compared to controls.
Summary answer: There was no difference in adipokines serum levels be-
tween different PCOS phenotypes. Lower levels of adiponectin and ghrelin, and 
higher levels of leptin and resistin were observed in all lean PCOS phenotypes 
without hyperinsulinemia compared to controls suggesting that other intrinsic 
PCOS factor is in the culprit of these abnormalities.
What is known already: Women with PCOS have significantly elevated 
leptin and resistin, and lower adiponectin and ghrelin serum levels compared 
to healthy women. Whether these abnormalities are secondary to obesity/ab-
dominal fat distribution/hyperandrogenism/hyperinsulinemia or represents the 
intrinsic PCOS abnormality is yet to be determined.

There is a limited data on the adipokine serum levels in four main PCOS phe-
notypes defined by the Rotterdam Criteria. The majority of them observed posi-
tive association of serum adipokine concentrations and PCOS phenotype severity.
Study design, size, duration: Observational, prospective study of 186 women 
with PCOS fulfilling Rotterdam criteria and 162 weight and age-matched 
women was conducted from 2009 to 2013. Five groups were created: A) O 
(Oligoovulation) + H (Hyperandrogenism) + P (Polycystic ovaries) (n = 102); 
B) O + H (n = 15), C) H + P (n = 27); D) O + P (n = 42) and E) (control group).
Participants/materials, setting, methods: Body mass index (BMI), waist/
hip ratio (WHR) and hirsutism were evaluated. Serum concentrations of a 
leptin, adiponectin, resistin, ghrelin, androgens, sex hormone binding globulin 
(SHBG), glucose and insulin were measured. Free testosterone and homeostatic 
model assessment of insulin resistance (HOMA-IR) were calculated. Results 
were analyzed using SPSS 17 for Windows.
Main results and the role of chance: No association was found between the 
leptin, resistin, adiponectin and ghrelin serum levels with severity of PCOS pheno-
type (all p > 0.05). We observed higher levels of leptin and resistin and lower levels 
of adiponectin and ghrelin in all PCOS phenotypes compared to control group (all 
p < 0.001). The most prominent finding was the lower adiponectin (p < 0.001) and 
ghrelin (p < 0.001) serum levels and higher levels of leptin (p < 0.001) and resistin 
(p < 0.001) in lean PCOS patients without hyperandrogenemia and insulin resis-
tency (phenotype D) compared to healthy controls (group E).

Limitations, reason for caution: Small sample size in group B. HOMA-IR 
was used instead of more reliable but technically difficult hyperinsulinemic-
euglycemic clamp technique. With significant variations in PCOS presentation 
seen in different ethnic populations, generalizing data obtained from any single 
ethnic group to other population groups should be approached with caution.
Wider implications of the findings: Although the O + P phenotype itself 
is under dispute, our data show that the normal-weight, normoinsulinemic 
PCOS women, who share this phenotype present with alterations in adipokines  
metabolism, the finding that was previously observed in PCOS women in 
general. This may suggest that some other intrinsic PCOS factor other than 
obesity, hyperandrogenism or hyperinsulinemia modulates the adipose tissue 
dysfunction which merit further research.
Study funding/competing interest(s): Funding by national/international 
organization(s). Ministry of Science, Education and Sport of the Republic of 
Croatia (No. 108-0000000-0388).
Trial registration number: None.

P-532 Involvement of bone marrow-derived vascular progenitor  
cells in neovascularization during follicular development in mice

M. Okada1, H. Asada1, H. Tamura1, N. Sugino1

1Yamaguchi University School of Medicine, Obstetrics and Gynecology,  
Ube, Japan

Study question: Do the bone marrow-derived progenitor cells contribute to 
neovascularization during follicular growth?
Summary answer: The bone marrow-derived endothelial cells and pericytes 
partially contribute to the neovascularization during follicular growth.
What is known already: Neovascularization is necessary for follicular 
growth. Vascularization is first observed in preantral follicles, and thereafter 
the vasculature markedly increases in follicles. Neovascularization includes 
angiogenesis and vasculogenesis. Vasculogenesis is the formation of new 
blood vessels by bone marrow-derived endothelial progenitor cells. It is un-
clear whether vasculogenesis occurs during follicular growth. Mature blood 
vessels are characterized by recruitment of pericytes. However, it is unclear 
where pericytes come from and whether they contribute to neovascularization 
in the follicle.
Study design, size, duration: A parabiosis model was used in this study. Six-
week-old wild-type and transgenic female mice expressing green fluorescent 
protein (GFP) were conjoined between the lateral abdominal regions to create 
a shared circulatory system. For immunohistochemistry, six to twelve ovaries 
obtained from three to six parabiosis models were used, and immunostaining 
was evaluated on three to four tissue sections in each ovary.
Participants/materials, setting, methods: After 6 weeks, the ovaries were 
obtained and immunostained for CD31/CD34 (a vascular endothelial cell 
marker), platelet-derived growth factor receptor (PDGFR) a pericyte marker, 
and GFP (a bone marrow-derived cell marker). Immunostaining was evaluated 
on three to four tissue sections in each ovary in each developmental stage of 
the follicles.
Main results and the role of chance: Cells that were positive for both CD34 
and PDGFR were observed in the stroma adjacent to the primary or early pre-
antral follicles and in the theca cell layer of the follicles from the late preantral 
stage to the preovulatory stage. CD31/CD34 and GFP double-positive cells 
were observed in the theca cell layer of the follicle from the antral stage to the 
preovulatory stage while the number of double-positive cells in the preovulatory 
follicles did not increase. PDGFR and GFP double-positive cells were observed 
in the theca cell layer of the preovulatory follicle but not in the smaller follicle.
Limitations, reason for caution: The study used the mouse as a model and the 
applicability of the observed phenomena in humans warrants further investigation.
Wider implications of the findings: Locally existing endothelial cells and peri-
cytes in the stroma play a central role in the neovascularization during follicular 
growth, while bone marrow-derived endothelial cells and pericytes partially con-
tribute to this process.
Study funding/competing interest(s): Funding by University(ies). Scientific 
Research from the Ministry of Education, Science, and Culture, Japan. This work 
was supported in part by JSPS KAKENHI Grant Number 20591918, 21592099, 
and 21791559 for Scientific Research from the Ministry of Education, Science, 
and Culture, Japan.
Trial registration number: Clinical Trial Registration Number UMIN000007959.
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P-533 Simplified consecutive natural cycles IVF compare favorably  
to stimulated ones in good prognosis patients

M. Mastrominas1, C. Karamalegos2, C. Papanikopoulos1, A. Pachydakis1, 
V. Koufomichail1, M. Argyrou2, P. Sissi2, A. Karagianni2, K.A. Economou2, 
C. Mentorou2, S. Davies2

1Embryogenesis, Gynaecology, Maroussi, Athens, Greece
2Embryogenesis, Embryology, Maroussi, Athens, Greece

Study question: The aim of this study is to compare clinical pregnancy rates 
and implantation rates using consecutive natural cycles (NC) to those of an 
antagonist stimulated (aCOH) cycle in good prognosis patients.
Summary answer: Implantation and cumulative clinical pregnancy rates are 
similar when two good quality embryos are transferred either together in a stim-
ulated cycle or one by one in the context of consecutive natural cycles. Number 
of natural cycles needed to achieve the goal of transferring two embryos ranged 
from two-five.
What is known already: NC’s have a high cancellation rate and usually it takes 
4–5 consecutive menstrual cycles in order to have 1–2 embryos available to 
transfer. On the other hand, it is estimated that the NC costs 75–80% less than 
a stimulated cycle. In a recent Cochrane review, NC IVF in clinical trials com-
pares favorably to stimulated cycles.
Study design, size, duration: A total of 576 patients below 38 years old treated 
with IVF at a private Assisted Conception Unit from January 2010 until Decem-
ber 2013, were included in this retrospective study using a 1:1 study group/con-
trol group analysis.
Participants/materials, setting, methods: Group A (N = 288) were patients 
that had in total two embryo transfers using embryos derived from consecutive 
NC (had a second if first ET has failed). Group B (N = 288) had elective double 
embryo transfer (DET) after (aCOH). All patients had intracytoplasmic sperm 
injection used for fertilization and Day 3 ET.
Main results and the role of chance: Out of 288 patients using a fresh embryo 
derived from NC, 84 had a clinical pregnancy after their first embryo transfer 
(29%). Patients (N = 204) that failed on their first attempt, had a subsequent 
embryo transfer with a NC derived embryo and 51 had a clinical pregnancy 
(25%). The cumulative pregnancy rate in this group after 2 embryo transfers 
was 47%, with a cumulative implantation rate 27%. In the control group, out of 
288 cases that had DET with aCOH, 145 achieved a clinical pregnancy (50%) 
with an implantation rate of 28.3%. There was no statistical significance when 
comparing IVF outcome among these two groups.
Limitations, reason for caution: The only drawback is that it might need  
several NC (up to five) to achieve a pregnancy
Wider implications of the findings: NC can be a reasonable alternative to 
stimulated IVF if at least in total two embryos are transferred (one by one). 
The benefits are, more friendly approach, significantly less cost, avoidance of 
anesthesia, twins and OHSS.
Study funding/competing interest(s): Funding by hospital/clinic(s). Embryo-
genesis Assisted Conception Unit Athens – Greece
Trial registration number: None.

P-534 Age at natural menopause in women with clinically manifest 
vascular disease

F. Yarde1, W. Spiering2, A. Franx3, F.L. Visseren2, M.J.C. Eijkemans4,  
Y.T. van der Schouw4, F.J.M. Broekmans1

1University Medical Center Utrecht, Reproductive medicine, Utrecht,  
The Netherlands
2University Medical Center Utrecht, Vascular medicine, Utrecht,  
The Netherlands
3University Medical Center Utrecht, Obstetrics, Utrecht, The Netherlands
4University Medical Center Utrecht, Julius Center for Health Sciences and 
Primary Care, Utrecht, The Netherlands

Study question: Is clinically manifest vascular disease (CVD) associated with 
an earlier menopause compared to women with a specific risk factor for vascu-
lar disease and compared to women from a healthy reference population?
Summary answer: Women with a history of CVD at any age had a 30% higher 
risk to experience menopause compared to women with risk factors for vascular 
disease.
What is known already: In healthy women, early menopause is an event 
that is associated with the exacerbation of several risk factors of cardiovascular  

disease. Cardiovascular disease is a major cause of morbidity and mortality in 
the Western world. The possible role for vascular disease as a causative fac-
tor in early reproductive ageing has recently received attention. The underlying 
mechanism may be an irreversible vascular change leading to advanced vascu-
lar ageing which potentially modifies the ovarian ageing process.
Study design, size, duration: The current study was designed as a retrospective 
cohort study. Clinical data of the women included in the Second Manifestations 
of ARTerial Disease (SMART) study with CVD or risk factors (hypertension of 
hyperlipidemia) were used. As healthy reference population we used the Pros-
pect-EPIC cohort, including 3808 women with a natural menopause.
Participants/materials, setting, methods: In SMART were 1266 women with 
CVD and 623 women with risk factors included. Study participants filled out 
standardized questionnaires on age at last menstrual period. Differences in 
menopausal age were analysed using Kaplan Meier and Cox proportional haz-
ard analysis with age, starting from birth as the time variable, with adjustment 
for possible confounders.
Main results and the role of chance: The Kaplan Meier estimate of median 
age at natural menopause was 50 years for women with CVD and 51 years for 
women with hypertension or hyperlipidemia. Cox proportional hazard analysis 
showed that with women with CVD were more likely to experience menopause 
compared to women with risk factors for vascular disease, adjusted for con-
founders (HR. 1.30, 95%CI 1.14–1.47). The median age at menopause in a 
healthy reference population is 51 years.
Limitations, reason for caution: Age at menopause was self-reported and as-
sessed retrospectively.
Wider implications of the findings: These results support the hypothesis 
that compromised vascular health and ovarian ageing are related to each 
other.
Study funding/competing interest(s): Funding by hospital/clinic(s), Univer-
sity Medical Center Utrecht.
Trial registration number: Not applicable.

P-535 The utility of Anti-Müllerian Hormone in diagnosing Polycystic 
Ovary Syndrome amongst women presenting to an infertility clinic

S.L. Nicholas1, N. Calder2, H.P. Field2, A.H. Balen1, J.H. Barth2

1Leeds Centre for Reproductive Medicine, Seacroft Hospital, Leeds,  
United Kingdom
2Reproductive and Clinical Biochemistry, Leeds Teaching Hospitals, Leeds, 
United Kingdom

Study question: Is AMH a useful diagnostic tool for diagnosing Polycystic 
Ovary Syndrome (PCOS) using the revised Rotterdam criteria?
Summary answer: AMH is a useful diagnostic test for predicting PCOS. 
AMH declines more slowly with age in those women with PCOS compared 
with non-PCOS. The diagnostic utility of AMH for PCOS is increased with 
increasing age.
What is known already: AMH has a strong association with the underlying 
pathophysiology of PCOS including initiation of primordial follicle growth, 
reduction in aromatase expression and contribution to anovulation. AMH is 
increased in PCOS women due to increased production from the elevated 
number of small antral follicles and intrinsic factors within the granulosa 
cells. Serum AMH corresponds with severity of hyperandrogenism (HA) and 
oligoanovulation (OA) in PCOS. A universal diagnostic threshold for PCOS 
remains unconfirmed.
Study design, size, duration: A diagnostic utility study of AMH as a marker of 
PCOS in a consecutive series of women presenting to a tertiary infertility clinic, 
recruited between June 2012 and May 2013.
Participants/materials, setting, methods: 164 women presenting to a tertiary 
infertility clinic had complete clinical, hormonal and ultrasound features re-
corded. Serum AMH was measured using the Generation II assay (Beckmann 
Coulter). 67 (40.8%) had PCOS and 97 did not. Statistical tests included receiver 
operator characteristics (ROC) and Student’s t test.
Main results and the role of chance: PCOS women were younger (29.1 vs. 
32.6 years, p < 0.0001) but had similar BMI. AMH differed between women 
with PCOS (69.3 ± 47.7 pmol/L), PCOM alone (45.7 ± 24.7 pmol/L) and those 
without either PCOS/PCOM (17.3 ± 12.1 pmol/L) (p < 0.0001). The AUC for 
AMH in PCOS diagnosis was 0.84 (95% CI 0.77–0.90). Testosterone using 
mass spectrometry had an AUC of 0.73 (95% CI 0.65–0.81).
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Grouped by age (≤25, 26–30, 31–35, >35 years), the serum AMH sig-
nificantly dropped in the non-PCOS group (≤25 vs. >35 years: 41.5 vs. 21.7; 
p = 0.028) but not in PCOS (≤25 vs. >35 years: 78.6 vs. 64.4; p = 0.61). The 
AUC for AMH diagnostic utility increased with increasing age (≤25 years: 0.74 
95% CI 0.52–0.95 vs. >35 years 0.91 95% CI 0.77–1.0).

No significant difference was shown between phenotypic presentations and 
AMH.
Limitations, reason for caution: Results should be viewed with caution as 
they are based on an infertility population with a high incidence of PCOS. With 
respect to age, larger cohorts are needed to confirm age findings.
Wider implications of the findings: This study confirms that AMH and age 
are dependent factors in diagnosis of PCOS. Age specific reference ranges 
for AMH are crucial if AMH is to be adopted within the diagnostic criteria 
for PCOS.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies). Beckmann Coulter supplied the AMH reagent kits free of 
charge.
Trial registration number: na.

P-536 Ovarian response prediction in controlled ovarian stimulation 
with 150 μg corifollitropin alfa in a GnRH-antagonist protocol

T. Lerman1, M. Depenbusch1, A. Kamischke2, I. Koenig3, M. Macek4, 
A. Schultze-Mosgau1, A. Schwennicke5, S. Segerer6, S. von Otte7, 
G. Griesinger1

1University of Lübeck, Obstetrics and Gynecology, Lübeck, Germany
2Kinderwunschzentrum Münster, Obstetrics and Gynecology,  
Münster, Germany
3University of Lübeck, Medizinische Biometrie und Statistik, Lübeck, Germany
4Charles University, Biology and Medical Genetics, Prague, Czech Republic
5Klinikk Hausken, Obstetrics and Gynecology, Haugesund, Norway
6University of Würzburg, Obstetrics and Gynecology, Würzburg, Germany
7Fertility Center Kiel, Obstetrics and Gynecology, Kiel, Germany

Study question: Can high and low ovarian response to 150 μg corifollitropin 
alfa be predicted and what are the best single predictor variables out of an array 
of demographic, sonographic and endocrine parameters assessed?
Summary answer: Anti-Müllerian Hormone (AMH) and Antral follicle count 
(AFC) have good predictive capacity for high and low response and should 
be taken into account when planning a patient for corifollitropin alfa 150 μg 
stimulation.
What is known already: Corifollitropin alfa 150 μg is available as a single 
dose with 7-day action for patients >60 kg body weight. The number of oocytes 
obtained following ovarian stimulation varies strongly between individuals. 
Extreme responses can theoretically be reduced by defining patients with a pre-
dicted optimal response. AMH has been reported as a good predictor of ovarian 
response, however, AMH assessment has so far mostly been missed in the phase 
III trial program on corifollitropin alfa.
Study design, size, duration: Multi-centric (n = 5), multi-national, investigator-
initiated, prospective, observational cohort study, 9/2010–7/2013, NCT01206803. 
294 women recruited and centrally registered. 212 patients included in the pri-
mary analysis, 45 are not in label for weight (<60 kg) (only considered for sec-
ondary analyses). 37 patients excluded due to protocol violations/ missing serum 
samples.
Participants/materials, setting, methods: Infertile women (n = 212); natural 
luteal phase prior to treatment; cycle day 2/3: assessment of endocrine (AMH, 
FSH, LH, E2, P), sonographic (total AFC) and demographic (bodyweight, 
cycle-length, age, duration of infertility) variables; fixed stimulation regimen; 
agonist triggering in case of hyper response; laboratory analyses performed 
centrally.
Main results and the role of chance: AMH and AFC are the best predic-
tors for low (<6 oocytes) and high (>18 oocytes) response. In the predic-
tion of high response, the area under the curve of the receiver operating 
characteristic [AUC (95%)] for AMH was 0.844 (0.758–0.931) and 0.752 
(0.644–0.860) for AFC. The optimal thresholds for identifying exces-
sive respond were 2.02 ng/mL for AMH (sensitivity = 77.8%, specific-
ity = 72.2%, Positive Predictive Value, PPV = 31.3%, Negative Predictive 
Value, NPV = 95.2%) and 14 for AFC (sensitivity = 69.0%, specific-
ity = 70.4%, PPV = 27.5%, NPV = 93.3%). AMH and AFC also predicted 
low ovarian response. The AUC for AMH was 0.857 (0.778–0.937) and 

0.748 (0.658–0.838) for AFC. The optimal thresholds for predicting low 
response were 0.88 ng/mL for AMH (sensitivity 81.3%, specificity 81.5%, 
PPV = 50.7%, NPV = 94.9%) and 9 for AFC (sensitivity 70.7%, specificity 
71.9%, PPV = 37.1%, NPV = 91.3%).
Limitations, reason for caution: AMH values depend on assay method and 
might need conversion with future assays. Other definitions of low/high ovar-
ian response exist. The optimality of the selected thresholds needs validation 
in further independent data. Multivariate analyses taking into account possible 
interdependencies between the predictors may lead to an even more precise 
prediction.
Wider implications of the findings: Identification of patients with suboptimal 
response to corifollitropin alfa 150 μg allows comparative assessment of other 
stimulation protocols in such patients in order to explore potential improve-
ments by treatment individualization.
Study funding/competing interest(s): Funding by University(ies), University 
of Lübeck.
Trial registration number: ClinicalTrials.gov identifier NCT01206803.

P-537 Cochrane review: Androgens (dehydroepiandrosterone or 
testosterone) for women undergoing assisted reproduction

H. Nagels1, J.R. Rishworth1, C.S. Siristatidis2, B. Kroon3

1University of Auckland, Obstetrics & Gynaecology, Auckland, New Zealand
2University of Athens, 3rd Department of Obstetrics and Gynaecology,  
Athens, Greece
3Queensland Fertility Group Research Foundation, Obstetrics  
and Gynaecology, Brisbane, Australia

Study question: Is pre-treatment with dehydroepiandrosterone (DHEA) 
and testosterone effective and safe in subfertile women undergoing assisted 
reproduction?
Summary answer: Testosterone pre-treatment increases the live birth rate in 
women who are poor responders but the effect is small. We did not find an ef-
fect for DHEA.
What is known already: Dehydroepiandrosterone (DHEA) was first reported 
as a treatment for assisted reproduction in 2000 and has been used as an ad-
junct to in vitro fertilisation (IVF) in women with premature ovarian failure 
(POF), premature ovarian aging (POA) and diminished ovarian reserve (DOR). 
Testosterone has also been used as an adjunct in assisted reproduction. Both 
are postulated to increase conception rates, by stimulating follicular develop-
ment and leading to greater oocyte yields.
Study design, size, duration: Our Cochrane systematic review included all 
randomised controlled trials (RCTs) comparing DHEA or testosterone with any 
other active intervention, placebo or no treatment. Primary outcomes were live 
birth and miscarriage rates. Secondary outcomes were clinical pregnancy rates 
and adverse events to woman and fetus.
Participants/materials, setting, methods: We included 13 studies of women un-
dergoing IVF or intra-cytoplasmic sperm injection (ICSI). Exclusions: peri or post 
menopausal, already taking DHEA or testosterone at time of enrolment, or under-
going ovulation induction or intrauterine insemination. Two authors independently 
screened search results, selected studies for inclusion, and extracted data.
Main results and the role of chance: 6 studies reported our primary outcome 
of live birth, and 5 reported miscarriage rates. 10 studies reported clinical preg-
nancy rates. There was evidence of a significant difference in LBR between 
androgen treatment and control (pooled odds ratio (OR) = 2.54 [CI 1.33–4.82]). 
This suggests that in women with a 9% chance of having a live birth without 
pre-treatment, the live birth rate in women having pre-treatment of DHEA or 
testosterone will be between 11% and 31%.

There was no evidence of a significant difference in live birth for DHEA 
(OR = 1.38 [CI 0.26 to 7.47]), but evidence of a significant difference in live 
birth for testosterone (OR = 2.80 [CI 1.39–5.64]).

There was no evidence of a significant difference in miscarriage with andro-
gen pre-treatment (OR = 2.31 [CI 0.70–7.64]).
Limitations, reason for caution: The evidence to date is limited by small sam-
ple sizes and inadequate study methodology. These results can only be applied 
to women who are poor responders. Larger well-conducted trials are needed. In 
particular, investigators need to recruit an adequate number of participants for 
meaningful analysis to be possible.
Wider implications of the findings: In spite of evidence showing androgen 
pre-treatment enhances ovarian response, we have only demonstrated a small 
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improvement in live birth or pregnancy rates. Women who are poor responders 
may increase their chance of delivering a live infant with pre-treatment with 
androgens. This benefit cannot be generalised to all women until it has been 
demonstrated by further research.
Study funding/competing interest(s): Funding by University(ies), University 
of Auckland.
Trial registration number: N/A.

P-538 Effect of anti-Müllerian hormone (AMH) and bone 
morphogenetic protein 15 (BMP-15) on steroidogenesis in  
primary-cultured human luteinized granulosa cells

E. Prapa1, A. Vasilaki2, E. Katsiani1, P. Gewrgoulias3, C. Messini1, 
G. Anifandis1, K. Dafopoulos1, I.E. Messinis1

1University of Thessaly, Department of Obstetrics and Gynaecology, Larissa, 
Greece
2University of Thessaly, Department of Pharmacology, Larissa, Greece
3University of Thessaly, Department of Nuclear Medicine, Larissa, Greece

Study question: Is there any effect of AMH and BMP-15 on estradiol and pro-
gesterone production from primary-cultured human luteinized granulosa cells? 
What is the effect of FSH on their actions? Which are the possible mechanisms 
involved?
Summary answer: The AMH and BMP-15 by interacting with FSH affect the 
production of estradiol and progesterone from cultured luteinized granulosa 
cells possibly via Smad5-protein phosphorylation.
What is known already: AMH and BMP-15, both members of TGF-β super-
family, regulate follicular development. AMH inhibits the follicular activation 
and growth as well as its sensitivity to FSH. BMP-15 contributes to follicle 
survival by reducing the FSH-induced progesterone production. Nevertheless, 
it is not known whether AMH and BMP-15 affect basal and FSH-induced pro-
gesterone and estradiol release.
Study design, size, duration: Luteinized granulosa cells (GCs) were obtained 
from follicular fluid of 30 women, undergoing in vitro fertilization. The effects 
of AMH and BMP-15 alone or in combination in the presence or absence of 
FSH on estradiol and progesterone production, Smad5 phosphorylation and 
StAR expression were studied in parallel.
Participants/materials, setting, methods: GCs were preincubated for 24 h in 
medium + serum and subsequently cultured in serum-free medium for 48 h 
in the presence/absence of various concentrations of AMH, BMP-15 and FSH 
alone or in combinations. Steroids were measured in culture-supernatant using 
enzyme-immunoassays, while Smad5-pathway activation and StAR expression 
were assessed immunocytochemically.
Main results and the role of chance: We found that AMH attenuated the 
FSH-induced estradiol production (p < 0.001) with no effect on basal lev-
els, and decreased the basal and FSH-induced progesterone production 
(p < 0.001). The FSH-induced StAR expression was attenuated by AMH 
(p < 0.001). Besides, BMP-15 attenuated the FSH-induced estradiol pro-
duction (p < 0.001) but have no effect on basal levels. Progesterone basal 
secretion was reduced by BMP-15 (p < 0.001) but this effect was reversed 
with the addition of FSH (p < 0.01), probably via increasing StAR expres-
sion (p < 0.001). The FSH-induced StAR expression was also attenuated by 
BMP-15 (p < 0.001). In all combinations of FSH, AMH and BMP-15 the 
Smad-signaling pathway was confirmed, since the Smad5 protein level was 
higher compared to control (p < 0.001).
Limitations, reason for caution: These are in vitro findings and do not neces-
sarily apply to the physiology of folliculogenesis.
Wider implications of the findings: They provide the background for further 
investigation of the ovarian steroidogenesis.
Study funding/competing interest(s): Funding by University(ies), University 
of Thessaly, Medical school, programme number:4503.
Trial registration number: We have no trial registration number in our study.

P-539 Inadequacy of initiating rosuvastatin then Metformin on 
biochemical profile of polycystic ovarian syndrome patients

J. Awwad1, H.A. Abbas1, B. Skaff1, S. Harajley1, G. Ghazeeri1

1American University of Beirut Medical Center, Obstetrics and Gynecology, 
Beirut, Lebanon

Study question: To assess whether metformin would have a role in po-
tentiating the effect of rosuvastatin in PCOS patients when administered 
concomitantly.
Summary answer: Using statins for 3 months then administering metformin 
may not be an optimal protocol for the management of PCOS.
What is known already: Conflicting results about the statin’s role in man-
agement of PCOS. Some studies suggest superiority of metformin to statin, 
while other groups showed different biochemical modifications for each 
drug.
Study design, size, duration: This is a prospective, randomized, double-blind-
ed, placebo controlled study conducted over 6 months. The study involved 40 
women with PCOS, 3 of which dropped out of the study.
Participants/materials, setting, methods: Biochemical and inflammatory 
markers were measured for all participants before initiation of study and at each 
time point. All patients received rosuvastatin for 3 months, then were random-
ized to either receive rosuvastatin plus metformin, or rosuvastatin plus placebo 
for 3 months.
Main results and the role of chance: Age, lipid and biochemical inflamma-
tory profiles were similar in both groups. No significant differences in blood 
studies were found between the intervention and placebo groups at 3 and 
6 months after treatment. Significant differences in the outcome variables of 
LDL (p = 0.007) and total cholesterol (p = 0.005) emerged within the inter-
vention group, with significantly higher levels at 6 months compared to LDL 
and total cholesterol levels at 3 months. FBS levels were significantly higher 
but to a lesser extent (p = 0.02) within the intervention group at 6 months 
compared to 3 months. From baseline to 6 months, however, LDL levels had 
decreased for both groups and there was a significant difference in the unit 
decrease.
Limitations, reason for caution: Lack of metformin-only group and few clini-
cal parameters. The former is attributed to the small sample size.
Wider implications of the findings: Using statins for 3 months then adminis-
tering metformin may not be an optimal protocol for the management of PCOS. 
For further confirmation of our results, larger study population should be re-
cruited and longer follow-up for CVD and PCOS clinical features should be 
monitored.
Study funding/competing interest(s): Funding by University(ies), Amer-
ican University of Beirut Medical Center Department of Obstetrics and 
Gynecology.
Trial registration number: N/A.

P-540 Is COMT polymorphism a risk factor to premature ovarian 
insufficiency

E.B. Cordts1, M. Santos1, B. Bianco2, C.P. Barbosa1, D.M. Christofolini2

1Faculdade de Medicina do ABC, Saúde Coletiva, Santo Andre, Brazil
2Faculdade de Medicina do ABC, Morfologia, Santo Andre, Brazil

Study question: Is COMT polymorphism a risk factor associated to Premature 
Ovarian Insufficiency?
Summary answer: Polymorphism analysis in patients with established prema-
ture insufficiency showed a statistically significant difference in the incidence 
of the mutated allele in women with POI compared with the control.
What is known already: The cause of POI is still unknown in most of the 
cases, when karyotype is normal. Also there is no study associating COMT gene 
to POI. However, some studies pointed to the importance of estradiol metabo-
lism in the pathway of follicle development.
Study design, size, duration: Case control study. Sample collection started 
in 2012 and continued to November 2013. Case group was composed by 100 
women diagnosed with POI under 40 years old and increased levels of FSH. 
Control group was composed by 123 women older than 45 years old, fertile, 
menopaused in the regular age.
Participants/materials, setting, methods: Cytogenetic analysis and dosage of 
basal FSH levels were performed for all the patients in the case group to con-
firm the diagnosis. Genotyping of COMT polymorphism (Val/Met – rs4680) 
was performed by Taqman methodology; Statistical analysis was performed by 
chi-square test and p value <0.05 was considered significant.
Main results and the role of chance: The results of cytogenetic analysis showed 
one patient with mosaicism and one with a translocation, both involving chro-
mosome X. These patients were excluded from genotyping analysis. Genotyping 
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results showed that patients with POI presented statistical difference concerning 
genotype and allele distribution (p = 0.0033 and p = 0.0146 respectively).
Limitations, reason for caution: Premature Ovarian Insufficiency ovarian 
dysfunction is a multifactorial disease that may be secondary to autoimmune 
diseases, infections, iatrogenic exposure and different genetic alterations. De-
spite of the large evidence observed in the association data there is no study 
correlating POI with COMT.
Wider implications of the findings: The finding enhances the knowledge 
about genetic pathways associated to the development of POI.
Study funding/competing interest(s): Funding by national/international 
organization(s). This study is supported by CNPq (process 470333/2013-8) and 
Instituto Ideia Fertil.
Trial registration number: None.

P-541 Investigation of PPAR signalling in human granulosa cells  
(hGCs) obtained from IVF patients under different regimens of  
ovarian stimulation

M. Vitti1, E. Benedetti1, G. Di Emidio1, M. Di Carlo1, M. Vento2, 
R. Ciriminna3, A.M. Cimini1, P.G. Artini4, C. Tatone1

1University of L’Aquila, Deparment of Health Life and Environmental Science, 
L’Aquila, Italy
2Cannizzaro Hospital, IVF unit, Catania, Italy
3Association of Doctors and Biologists for Assisted Reproduction, IVF unit, 
Palermo, Italy
4University of Pisa, Department of Clinical and Experimental Medicine,  
Pisa, Italy

Study question: Can different hormonal treatments affect PPARs (Peroxisome 
Proliferator Activated Receptors) and PPAR-regulated steroidogenic enzymes 
in ovarian hGCs from IVF patients stimulated with urinary (HMG) or recom-
binant gonadotropin, with FSH and LH activities, compared with recombinant 
FSH alone?
Summary answer: Our results showed different expression levels of PPARs 
in hGCs from IVF patients stimulated with HMG, rFSH + rLH, compared to 
rFSH alone. Enzymes regulated by PPARα, such us HMG-CoA, 17-βHSD4, 
3-βHSD, Aromatase, exhibited changes in their expression levels which might 
indicate effects on hGCs steroidogenic activity in response to LH activity.
What is known already: All three PPARα PPARβ and PPARγ isotypes are ex-
pressed in the ovary and can be activated by endogenous and exogenous ligand, 
including toxic molecules, with subsequent effects on steroidogenesis, follicle 
development, ovulation and implantation. PPARs are a family of nuclear hor-
mone receptors that require the interaction with RXRs (Retinoic X Receptors) 
for their activation.
Study design, size, duration: Five IVF patients stimulated with different pro-
tocols: rFSH (group A), HMG (group B) or rFSH-rLH (group C), were enrolled 
in this study. After oocyte pick-up, hGCs isolated from follicular fluid were 
analysed for gene and protein expression of PPAR isoforms and their targets 
involved in steroidogenic activity.
Participants/materials, setting, methods: Protein extracts from hGCs were 
subjected to Western blotting and analyzed by using antibodies against PPARs, 
RXRs, 3βHSD, 17-βHSD4 and Aromatase. RNA extracts were reverse tran-
scribed to cDNA, and PPARs, HMG-CoA, 17-βHSD4, 3-βHSD, and Aromatase 
expression levels were analysed with real-time quantitative PCR. Cultured hGCs 
were subjected to immunocytochemistry.
Main results and the role of chance: Western blotting revealed that in con-
trol group (group A), PPARβ and its RXR were the most expressed isotypes. 
Increased expression of PPARα, 17-βHSD4, 3-βHSD and decreased expres-
sion of Aromatase, was observed in group C, (Student Newman Keuls Method, 
p < 0.05). RT-qPCRs revealed comparative levels of HMG-CoA in all experi-
mental groups. Higher levels of PPARα, 17-βHSD4, 3-βHSD, and decreased 
levels of Aromatase were found in group C (One Way Anova: p < 0.001). Im-
munofluorescence analysis showed cytoplasmic and nuclear pattern of PPARs 
and their receptors RXRs in all cellular groups, with a prevalence of nuclear 
localization of all activated complex.
Limitations, reason for caution: The relationship between the expression of 
PPAR and steroidogenic enzymes in hGCs from IVF patient stimulated with the 
three hormonal protocols needs to be confirmed by assessing enzymatic activi-
ties and performing a large scale study.

Wider implications of the findings: Our results revealing that different sourc-
es or composition of gonadotropins in ovarian stimulation affect the expression 
of PPARs and their targets in hGCs, agree well with previously results showing 
upregulation of PPARα gene in cumulus cells from patients stimulated with 
HMG. Since PPARs modulators are known to have beneficial effects on PCOS 
(Polycystic Ovary Syndrome) our results can help to improve criteria for adapt-
ing FSH and LH administration to individual patients.
Study funding/competing interest(s): Funding by University(ies). The study 
was funded by MIUR.
Trial registration number: Not requested. Basic science study.

P-542 Factors affecting IVF outcome after conservative treatment with 
oral progesterone with or without LNG-IUS in patients with stage Ia 
endometrial adenocarcinoma

M.J. Kim1, J.W. Kim1, E.M. Chang1, S.W. Lyu1, W.S. Lee1, T.K. Yoon1, 
S.J. Seong2, Y.S. Kim1

1CHA Gangnam Medical Center, CHA Fertility Center, Seoul, Korea South
2CHA Gangnam Medical Center, OB/GYN, Seoul, Korea South

Study question: What factors affect the IVF outcome in patients with well-
differentiated early stage endometrial adenocarcinoma (EC) treated with 
conservative methods, i.e. oral progesterone only or combined oral medroxy-
progesterone acetate/levonorgesterl-intrauterine system (MPA/LNG-IUS)?
Summary answer: The factors such as endometrial condition on hCG day and 
number of Dilatation and curettage (D&C) during EC treatment seem to affect 
the IVF outcome in patients who had undergone conservative management for 
early stage EC.
What is known already: Hormone therapy is the most common method for 
well-differentiated early-stage EC in patients who wish to preserve fertility. IVF 
treatment in this condition is highly successful for certain women but not for 
others. Some investigations suggest EC patients might have an impaired endo-
metrial (EM) response. It is critical to select patients carefully for conservative 
treatment of early stage EC and it’s also important to assess the fertility poten-
tial before initiation of ART.
Study design, size, duration: This is a retrospective study reviewing total 
seven patients enrolled our fertility center between May, 2005 and December, 
2013 after complete remission(CR) of early stage EC by conservative manage-
ment. The patients are divided in two groups (oral progesterone only (Group 
A) = 3 patients; combined oral MPA/LNG-IUS (Group B) = 4 patients).
Participants/materials, setting, methods: All patients underwent IVF/ET 
(fresh or cryopreserved) cycles using short GnRH antagonist protocol. The 
possible affecting factors of IVF outcome were analyzed; age, ovarian reserve, 
EMT on hCG day, time interval between the onset of conservative EC treatment 
and CR, time interval between CR and IVF onset, and number of D&C.
Main results and the role of chance: The patients(mean age 32.4 ± 4.9) 
underwent IVF/ET trials(total seventeen) immediately after CR except one 
woman(12 months after CR, Group B, live birth). All clinical pregnancies (total 
ten) occurred within the third ET cycle in six women (Group A = 2, Group B = 4 
women). There were eight healthy live births (2 singleton, 3 sets of twins), one 
ongoing pregnancy (Group B) and one first trimester pregnancy loss (Group B). 
Only one patient failed to achieve pregnancy during nine ET trials (Group A). 
The mean number of D&C was 3.6 in all women, 3.0 in successfully pregnant 
women (n = 5) whereas 5.0 in women with repeated implantation failure (RIF) 
or pregnancy loss (n = 2). The EMT was thin (median 5 mm) in a woman with 
RIF or irregular (7 mm with fluid) in a woman with pregnancy loss.
Limitations, reason for caution: The study size is small and retrospective. 
And follow-up periods were short-term, especially in group B for applying new 
treatment modality. The long-term randomized controlled study is needed to 
confirm this study for wider application.
Wider implications of the findings: Our results suggests the possibility of suc-
cessful pregnancy by IVF/ET will be higher in certain patients who desire fertil-
ity after conservative treatment for early-stage EC; i.e., women with appropriate 
EM thickness and shape on hCG day, the less number of D&C during treatment 
which refers to relatively short time interval between the onset of EC treatment 
and CR.
Study funding/competing interest(s): Funding by hospital/clinic(s). The au-
thors have received no funding for this study. There are no competing interests.
Trial registration number: This is not an RCT study, therefore we received no 
trial registration number.
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P-543 Effect of ovarian stimulation on embryo implantation: analysis of 
402,185 stimulated and 1981 unstimulated IVF cycles

S. Sunkara1, S. Seshadri1, A. Douri2, Y. Khalaf3

1Guy’s and St Thomas’ NHS Trust, Assisted Conception Unit, London,  
United Kingdom
2Kings College Hospital, Statistics, London, United Kingdom
3Guys Hospital, Assisted Conception Unit, London, United Kingdom

Study question: Does ovarian stimulation cause significant impairment to em-
bryo implantation in in vitro fertilisation (IVF) treatment.
Summary answer: The overall implantation rate (IR) was significantly higher 
in stimulated compared to unstimulated (natural) IVF cycles. Among women 
with <3 oocytes retrieved the IR was significantly higher in unstimulated com-
pared to stimulated cycles.
What is known already: Ovarian stimulation is associated with supra physi-
ological steroid levels which subject the endometrium to an altered endocri-
nological environment. Whether ovarian stimulation in IVF causes significant 
detriment to embryo implantation over unstimulated cycles is debated.
Study design, size, duration: Anonymous data were obtained from the Human 
Fertilization and Embryology Authority (HFEA), the statutory regulator of as-
sisted reproduction treatment (ART) in the UK. The HFEA has collected data 
prospectively on all ART in the UK since 1991. Data involving 402,185 stimu-
lated fresh IVF cycles and 1981 unstimulated cycles were analysed.
Participants/materials, setting, methods: Data on women undergoing either 
an unstimulated or a stimulated fresh IVF treatment cycle with at least one 
oocyte retrieved during the period from 1991 to June 2008 were analysed to 
compare IRs and live birth rates. IR was defined as the proportion of transferred 
embryos resulting in clinical pregnancies.
Main results and the role of chance: Majority of women were aged ≤34 years, 
50.3% and 46% among women undergoing stimulated and unstimulated IVF. 
The median number of oocytes retrieved was 9 (IQR 6–13) in stimulated cycles. 
Among women undergoing unstimulated IVF 83.7% had one oocyte and 16.3% 
had two oocytes. The IR was significantly higher in stimulated compared to 
unstimulated cycles: 16.6%; (95% CI 16.5%, 16.7%) versus 12.2%; (95% CI 
10.7%, 13.6%); p < 0.001. There was a decline in IR with increasing female age 
in both groups. Live birth and multiple pregnancy rates were 22.8%, 26.1% and 
6.6%, 6.1% for stimulated and unstimulated cycles. Among women with <3 
oocytes retrieved, the IR was significantly lower in stimulated than unstimulated 
cycles: 9.3%; (95% CI 8.0%, 10.6%) versus 12.2%; (95% CI 10.7%, 13.6%), 
p = 0.0013.
Limitations, reason for caution: Although the analysis was performed on un-
stimulated and stimulated IVF cycles, the data had the limitation that there was 
no information on the total dose of gonadotropin consumption.
Wider implications of the findings: Analysis of this dataset demonstrates that 
ovarian stimulation in IVF does not cause detriment to embryo implantation 
over natural cycles as ovarian stimulation allowed for embryo selection. Howev-
er, stimulated cycles with poor ovarian response (<3 oocytes) had significantly 
lower IR compared to unstimulated cycles. This could result from better embryo 
quality from a natural selection of oocytes and a better endometrial receptivity 
in natural cycles suggesting a role for natural cycle IVF in poor responders.
Study funding/competing interest(s): Funding by hospital/clinic(s). Not  
applicable.
Trial registration number: Not applicable.

P-544 hMG induced LH-activity in short flare GnRH-agonist protocol: 
Is there any effect on follicular fluid adiponectin levels and adiponectin 
receptors expression in cumulus cells?

V. Dinopoulou1, G.A. Partsinevelos1, C. Michailidou1, D. Mavrogianni1, 
K. Kallianidis1, P. Drakakis1, D. Loutradis1

1Division of Human Reproduction IVF Unit, 1st Department of Obstetrics 
and Gynaecology, Alexandra Hospital University of Athens Medical School, 
Athens, Greece

Study question: What is questioned in this study is whether follicular fluid 
adiponectin levels and adiponectin receptors’ expression in cumulus cells are 
affected by hMG induced LH-activity in short flare GnRH-agonist protocol.
Summary answer: Although adiponectin receptor AdipoR1 expression was 
higher in hMG group, hMG induced LH-activity was not found to affect follicu-
lar fluid adiponectin levels as they did not differ among hMG and rec-FSH group.

What is known already: The addition of rec-LH during the late follicular phase 
has been associated with higher adiponectin follicular fluid levels, suggesting that 
LH-activity may enhance follicular insulin sensitivity, resulting in decreased an-
drogen levels through a cascade mediated by increased production of adiponectin.
Study design, size, duration: This prospective randomized experimental study 
was performed on a study population consisted of 24 women, who underwent 
IVF/ICSI. The participants were assigned into two groups of 12 women each, 
to undergo controlled ovarian stimulation through a short flare GnRH-agonist 
protocol with either hMG or rec-FSH. The study lasted 1 year.
Participants/materials, setting, methods: During oocyte retrieval, follicular 
fluid was collected for adiponectin levels determination. For the determination 
of adiponectin receptors’ expression, cumulus cells were collected on the day 
of oocyte retrieval, RNA was extracted, cDNA was synthesized and Real-time 
PCR was applied using specific primers for adiponectin receptor (AdipoR1 and 
AdipoR2) genes.
Main results and the role of chance: Adiponectin receptors’ expression was 
normalized through comparison with house-keeping gene expression, which 
is considered to be unchanged. AdipoR1 expression was higher in hMG group 
(0.303 ± 0.193 versus 0.084 ± 0.102, t-test p-value 0.002, Mann-Whitney U 
p-value 0.001), whereas AdipoR2 expression did not differ among the study 
groups. Significant differences were found in follicles >12 mm, number of oo-
cytes retrieved, number of mature oocytes and number of embryos produced 
in favor of rec-FSH. However, given that follicular adiponectin levels did not 
differ among hMG and rec-FSH group (1.48 ± 0.22 versus 1.62 ± 0.33 mcg/
ml, t-test p-value 0.252, Mann-Whitney U p-value 0.126), the superiority of 
rec-FSH cannot be attributed to a favourable follicular milieu at least in terms 
of adiponectin levels.
Limitations, reason for caution: The limited number of participants may have 
resulted in failing to detect the real differences that existed in the population. 
Furthermore, adiponectin was measured in the follicular fluid but not in the 
serum, rendering possible correlations with systematic effects of LH-activity 
on this adipokine levels obscure.
Wider implications of the findings: Given that LH-activity during the late 
follicular phase has been associated with higher adiponectin follicular fluid lev-
els, whereas our findings imply that the addition of LH-activity throughout the 
follicular phase have no impact on adiponectin levels, further research on the 
effect of LH-activity on this adipokine levels during the early follicular phase 
are encouraged.
Study funding/competing interest(s): Funding by University(ies), National 
and Kapodistrian University of Athens.
Trial registration number: Master of Science program entitled “Regenerative 
& Reproductive Medicine.”

P-545 Ovarian endometrioma is associated with increased AMH levels

O. Rustamov1, S. Roberts2, C. Fitzgerald1

1St Mary’s Hospital Central Manchester Foundation Trust, Reproductive  
Medicine Department, Manchester, United Kingdom
2University of Manchester, Centre for Biostatistics Institute of Population 
Health Manchester Academic Health Science Centre (MAHSC), Manchester, 
United Kingdom

Study question: Is AMH levels reduced in patients with endometrioma?
Summary answer: In contrast to current understanding, serum AMH levels 
appear to be significantly higher in the presence of endometrioma.
What is known already: It is generally believed that endometriosis has 
significant damaging effect to ovarian reserve. Regards to the effect of en-
dometrioma to AMH levels currently available evidence provide conflicting 
views; ranging significantly lower AMH measurements, in smaller studies, 
to no association between AMH and endometrioma in more robust studies.
Study design, size, duration: All women 20 to 45 years of age referred to ter-
tiary centre for management of infertility from 01.09.2008 to 16.11.2010 and 
had measurement of AMH-DSL assay were included. Following patients were 
excluded: a) referral for fertility preservation, b) history of tubal or ovarian 
surgery, c) patients with PCO.
Participants/materials, setting, methods: The AMH measurements of pa-
tients with endometrioma were compared to that of without disease using 
robust multivariable regression analysis following adjusting for relevant co-
variates such as age, ethnicity, endometriosis (without endometrioma) and 
causes of infertility.
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Main results and the role of chance: In total of 2816 patients met inclusion 
criteria. 2627 women did not have endometriosis, whilst 189 were diagnosed 
with endometriosis and 46 of which had unilateral or bilateral endometrioma. 
The mean and median ages of patients were 32.8(±4.5) and 33.2 (IQR: 29.5–
36.5), respectively. Mean AMH measurement was 17.5(±5.01) pmol/L, median 
14.2 (IQR: 7.6–23.2) pmol/L.

Our study found that patients with endometrioma have in average 31% 
higher AMH compared to that of without which was statistically significant 
(p = 0.034).

Contrary to widely accepted view, endometrioma does not appear to be as-
sociated with reduced AMH measurements, which is supported by a large study, 
which has been published recently. Furthermore our study, which is based on a 
robust multivariable analysis, suggests that presence of endometrioma may be 
associated with higher AMH levels.
Limitations, reason for caution: The study population is derived from the 
patients referred for management of infertility and hence these findings may 
not apply to general population. We recommend further studies should be con-
ducted to understand this association further.
Wider implications of the findings: Increased level of AMH may be due to 
following factors. Presence of endometriotic cyst in ovaries may result in in-
creased expression AMH in granulose cells and/or increased rate of recruitment 
growing follicles. Furthermore, AMH also be expressed in endometriotic cells, 
which is supported by a published research study.
Study funding/competing interest(s): Funding by University(ies), University 
of Manchester.
Trial registration number: (UK-NHS 10/H1015/22).

P-546 Effect of addition of growth hormone to gonadotropins in ovarian 
stimulation of poor responders in IVF

J. Bhattacharya1, V. Verma1, S. Maity1, M. Bhattacharya1, N. Sinha1, 
S.S.A. Husain1

1A H IVF & Infertility Research Centre, IIRC Building - IVF, Kolkata, India

Study question: Is there a statistical significant difference favouring the use of 
growth hormone adjuvant in poor responders undergoing IVF, compared to a 
placebo group?
Summary answer: This study suggests that growth hormone addition increases 
the probability of live birth in poor responders undergoing ovarian stimulation 
with gonadotropin releasing hormone (GnRH) analogues and gonadotropins 
for IVF.
What is known already: Poor ovarian response results in decreased oocyte 
production, cycle cancellation and is ultimately associated with a significantly 
diminished probability of live pregnancy. Both animal and human data indicate 
that addition growth hormone is fundamentally involved in ovarian steroidogen-
esis and follicular development, as well as increasing intra-ovarian insulin-like 
growth factor I production, which in turn is important to overall ovarian function.
Study design, size, duration: Case control study where 100 poor responder 
patients were taken and divided into two equal groups, one being the control 
group. The study was conducted over the period of 1 year.
Participants/materials, setting, methods: Two groups of participants formed 
equally out of the 100 patients involved in the study. In the first group of  
50 patients, GH was added to stimulation protocol with human menopausal 
gonadotropin (HMG) and in the second group of 50 patients GH was not used 
alongside the HMG.
Main results and the role of chance: It was shown that the probability of clini-
cal pregnancy was significantly increased. GH addition led to an absolute in-
crease of clinical pregnancy rate. 19 out of 50 (38%) poor responders achieved 
clinical pregnancy. In the control group 7 out of 50 (14%) poor responders 
achieved clinical pregnancy. A significantly lower requirement for gonadotro-
pins was observed in the GH group as compared with the control group. It was 
observed that COCs retrieved was higher in GH treated group. A significantly 
higher proportion of patients treated by GH reached embryo transfer as com-
pared with those treated by gonadotropins only. Furthermore, decrease in the 
cost of treatment with GH addition was observed.
Limitations, reason for caution: The total number of patients involved in the 
study is small (100) and therefore further test and trials are required to compare 
or contrast with the findings presented here.
Wider implications of the findings: The prevalence of poor responders varies 
in the literature between 9–24% and remains a largely unsolved issue in IVF, 

often leading couples to exit their IVF treatment or seek oocyte donation. Addi-
tion of GH in stimulation protocol for poor responders is likely to be a solution 
to increase IVF success rates, reduce oocyte donation thus improving emotional 
satisfaction, in turn increasing the acceptance of IVF as a priority treatment to 
infertility in poor responders.
Study funding/competing interest(s): Funding by hospital/clinic(s), A. H IVF 
& Infertility Research Centre.
Trial registration number: N/A.

P-547 Is the addition of DHEA in the poor responders top or flop?

N. Cengic1, R. Wiedemann2, E. Strehler2, R. Maettner2, S. Mineo2, K. Sterzik2

1Praxis Dr. Med. Neziha Cengic, Zürich, Switzerland
2Praxisklinik Frauenstrasse, IVF, Ulm, Germany

Study question: Does dehydroepiandroste (DHEA) improve ovarian function 
and increase the chances of pregnancy? Is there a correlation between the use of 
DHEA in assisted reproductive medicine (ARM) and the dose of gonadotropins 
in ovarian stimulation, number of oocytes obtained, fertilized eggs, quality of 
the embryos, day of embryo transfer (ET) and pregnancy?
Summary answer: There is a non-significant trend for a positive correlation 
between the use of DHEA in the ARM and the number of oocytes obtained, the 
number of fertilized eggs, the quality of the embryos, the day of ET, androgens 
concentration in serum and the pregnancy rates (35.84% clinical pregnancies in 
DHEA group compared to 17.33% controls)
What is known already: It has been reported by several research groups that 
DHEA improves the response of the ovary to stimulation, quantitatively as well 
as qualitatively with more ET. This leads to improved pregnancy rates. DHEA 
patients show significantly higher antral follicles, MII oocytes, reduced stimu-
lus duration, improved quality embryos and significantly improved pregnancy 
rates in women with poor ovarian reserve (POR).
Study design, size, duration: Retrospectively, from January 2009 to April 
2012, 428 POR patients were treated with IVF/ICSI in our IVF center. Only pa-
tients where enrolled who had at least one negative IVF/ICSI cycle. The group 
with concentration of androgens below normal or in the lower third of normal 
(226 patients) received DHEA 75 mg/day, while the other group with a normal 
concentration of androgens (202 patients) did not get DHEA.
Participants/materials, setting, methods: All of our patients were consented be-
fore receiving the DHEA. The short protocol of GnRH-agonists and GnRH-antag-
onists was used. The dose of FSH used was between 75 and 300 IU/day and for 
hMG, 2–4 ampoules. The duration of stimulation was looked; also the number of 
oocytes obtained, PN stage, the number and the quality of the embryos, the day of 
ET and only clinical pregnancies (positive embryonic heart action) were recorded.
Main results and the role of chance: The average age was 37.69, (24.03 BMI). 
536 cycles were performed, 334 in the DHEA group, 202 the control group. The 
duration of treatment was 3.799 months. The concentration of GnRH and the 
duration of ovarian stimulation before and after administration of DHEA showed 
no significant differences. Our statistics showed that after administration of 
DHEA more oocytes were obtained and more fertilized eggs achieved but with 
no significant difference. The number of transferred ideal embryos in d 2,3 and 5 
before and after administration of DHEA was not significantly different but the 
number of ET on day 3 was higher in the DHEA group with positive pregnancy. 
In the DHEA group 284 ETs were performed in 334 IVF/ICSI cycles. Percent-
age relationship between clinical pregnancy and number ET resulted 28.52%. In 
the control group there were 202 ET performed with 17.33% clinical pregnan-
cies per ET. According to DIR 2011, clinical pregnancy per ET in the ICSI group 
between 35 and 39 years old women was 26.15%. Concentration of androgens 
in the serum of patients with clinical pregnancies were over the normal range.
Limitations, reason for caution: Known variability of androgen levels/day, 
therefore the data presented should be considered as provisional.
Wider implications of the findings: DHEA could be useful in POF women 
during IVF treatment. The origin of low androgens in the serum should be 
further investigated in these women (adrenal versus ovarian); in which setting 
DHEA would me more useful? However, it is not disputed that DHEA really 
affects IVF/ICSI outcome in women with POR.
Study funding/competing interest(s): Funding by hospital/clinic(s). The re-
search was funded itself. Praxisklinik Frauenstrasse. The authors declare no 
conflict of interest in this study.
Trial registration number: For this retrospective study, we needed no trial 
registration number.
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P-548 The change in serum AMH levels during ovulation induction 
in anovulatory infertility is related to mono- versus multifollicular 
development

M.P. Lauritsen1, A. Pinborg2, A. Loft1, A. Nyboe Andersen1

1Copenhagen University Hospital Rigshospitalet, The Fertility Clinic 4071, 
2100 Copenhagen, Denmark
2Copenhagen University Hospital Hvidovre, Department of Obstetrics and 
Gynecology, 2650 Hvidovre, Denmark

Study question: Is the change in serum anti-Müllerian hormone (AMH) levels 
during ovulation induction with gonadotropins in WHO group II anovulatory 
infertility related to mono- versus multifollicular response?
Summary answer: AMH levels declined significantly during ovulation in-
duction and the change in AMH was correlated with the change in the antral 
follicle count (AFC) and the number of mature follicles on the day of hCG. 
The change in AMH was significantly higher in multifollicular compared with 
mono-follicular cycles.
What is known already: It is well-established that serum AMH is correlated 
with the AFC and that pre-treatment AMH levels show a marked decline during 
controlled ovarian stimulation for IVF (Fanchin et al., 2003, Eldar-Geva et al., 
2005). However, few studies have investigated AMH level and follicular dy-
namics during ovulation induction in anovulatory infertility and with contrast-
ing results (Catteau-Jonard et al., 2007, Fong et al., 2011).
Study design, size, duration: This prospective, clinical study performed be-
tween 2010 and 2012 included 71 normogonadotrophic, anovulatory women 
who were consecutively treated with an individualized, nomogram-based, 
starting dose of highly purified human menopausal gonadotropin (HP-hMG) 
(Nyboe Andersen et al., 2008). All women underwent one ovulation induction 
cycle according to a flexible, low-dose step-up regimen.
Participants/materials, setting, methods: Serum levels of AMH and oestradiol 
and sonographic parameters were assessed at baseline, on the day of a dominant 
follicle, and on the day of hCG (dhCG). Longitudinal changes in AMH were 
assessed by repeated measures ANOVA. Further analyses were performed using 
Wilcoxon-Mann-Whitney test and Pearson’s rank correlation coefficient (r).
Main results and the role of chance: In all, 66 women were included. Mean 
(SD) age was 29.9 ± 3.1 years, baseline median (IQR) AMH 55.5 (34.5–99.8) 
pmol/l, median (IQR) oestradiol 0.19 (0.13–0.25) nmol/l, and mean (SD) total 
AFC (2–9 mm) 47.4 ± 23.9. All but 6 women had polycystic ovaries. In total, 
34 women achieved mono-ovulation and 32 had multifollicular growth. Mean 
serum AMH declined significantly between time points for both mono- and mul-
tifollicular growth (P = 0.01 and P < 0.001, respectively), and the mean relative 
AMH value (dhCG/baseline) differed significantly between mono- and multifol-
licular cycles (P = 0.001). Furthermore, the relative change in AMH was signifi-
cantly correlated with the relative change in AFC during stimulation (r = 0.481, 
P < 0.001), with the number of ≥15 mm follicles on the day of hCG (r = −0.357, 
P = 0.003), and with oestradiol levels on the day of hCG (−0.394, P = 0.001).
Limitations, reason for caution: The relatively small sample size of the study 
may reduce the power of the results. Thus, further studies of AMH dynamics 
during ovulation induction in anovulatory infertility are required.
Wider implications of the findings: AMH levels showed a slight, but signifi-
cant change during ovulation induction in the group of women who achieved 
mono-ovulation. A more marked decline in AMH and AFC was observed in 
cycles with multifollicular response, reflecting the stimulation of antral follicle 
growth beyond the AMH-secreting window. In mono-follicular growth this ef-
fect is minimal, but may still be present due to the excess of small antral fol-
licles in anovulatory infertility compared with normal ovulatory cycles.
Study funding/competing interest(s): Funding by commercial/corpo-
rate company(ies). The study was partially supported by a Ph.D. grant from  
Ferring Pharmaceuticals. The study medication was supplied by Ferring  
Pharmaceuticals.
Trial registration number: EudraCT-number 2010-021459-16. ClinicalTrials.
gov Identifier: NCT01250821.

P-549 Strategy to prevent the failure of GnRH agonist (GnRH-a) 
to trigger final oocyte maturation in patients with high risk of OHSS 
stimulated with antagonist protocol

H. Visnova1, R. Huttelova2, S. Budka3, M. Bahnikova3

1IVF CUBE, Leading Medical Doctor, Prague, Czech Republic
2IVF CUBE, Leading Embryologist, Prague, Czech Republic
3IVF CUBE, Medical Doctor, Prague, Czech Republic

Study question: Why does GnRH agonist rarely fail to trigger oocyte matu-
ration in subjects with high risk of OHSS in antagonist protocol? Can we 
identify patients with high risk of GnRH-a trigger failure? What kind of strat-
egies can we use to prevent the trigger failure without increasing the risk of 
late OHSS?
Summary answer: Strategy based on identification of subjects with high-risk 
of GnRH-a trigger failure, investigation of progesterone and LH levels follow-
ing GnRH-a administration, in tandem with an application of GnRH-a com-
bined with low dose of hCG, represent a safe approach to save the stimulation 
cycle.
What is known already: In patients with high risk of developing OHSS an-
tagonist protocol combined with agonist trigger and embryo freezing represent 
the most recommended treatment to avoid OHSS onset. Some authors reported 
a failure of such strategy in limited groups of patients and the option of subse-
quent hCG administration and repeated egg retrieval for cycle salvation have 
been reported in literature.
Study design, size, duration: Prospective non randomised study. Based on 
the observation of 3 subjects with GnRH-a trigger failure and documented 
lack of progesterone and LH surge. In the period from 6/2011 to 12/2013 a 
total group of 115 egg donors and 17 IVF patients with a high risk of OHSS 
development (multifollicular development by ultrasound, more than 25 fol-
licles) were evaluated.
Participants/materials, setting, methods: All subjects underwent stimulation 
with antagonist protocol. GnRH-a (triptorelin 0.2) was used to trigger the final 
oocyte maturation combined with simultaneous application of 1500 IU of hCG. 
The number of oocytes, intensity of abdominal discomfort, ultrasound mea-
surement of ovarian volume, presence of ascites and severity of OHSS symp-
toms were evaluated.
Main results and the role of chance: We have not observed any case of retrieval 
failure. Average amount of eggs retrieved was 28 for egg donors and 32 for IVF 
patients. Proportion of MII oocytes was not compromised. OHSS symptoms 
were evaluated according to Golan classification. Percentage of subjects with 
OHSS was low, main symptoms included abdominal discomfort and ovarian 
enlargements, confirmed by ultrasound. Ascites evacuation was not necessary. 
13 IVF patients underwent fresh single blastocyst transfer, 6 pregnancies were 
documented. 3 from these with retrieval failure following GnRH-a trigger only 
in previous attempt, 2 subjects underwent new stimulation in antagonistic pro-
tocol and combination of GnRH-a and hCG 1500 IU was used for the trigger. In 
both cases, oocytes were retrieved and no signs of OHSS was observed.
Limitations, reason for caution: As frequency of GnRH-a trigger failure is 
estimated to affect 3% of antagonist/agonist cycles, larger numbers are needed 
to confirm our results. We must identify failures caused by mistakes in admin-
istration or timing of GnRH-a.
Wider implications of the findings: GnRH-a trigger failure might represent a 
major disappointment for patients facing multifollicular development and a risk 
of OHSS which causes stress for involved gynaecologists, as identification of 
reasons for retrieval failure is difficult. As safety is a major concern of ovarian 
stimulation, proposed strategy needs to be confirmed by a large randomised 
(multicenter) trial to achieve higher statistical significance.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies). Self funding, no competing interests.
Trial registration number: N/A.

P-550 Corticotropine-releasing hormone receptor 1 (CRHR1) is 
differentially expressed during human follicle maturation and is  
up-regulated in ovarian endometriosis

R. Pavlik1, T. Vrekoussis1, S. Heublein1, S. Hecht2, C. Thaler2, U. Jeschke1

1Ludwig-Maximilians-University, Department of Gynecology and  
Obstetrics - Campus Innenstadt, Munich, Germany
2Ludwig-Maximilians-University, Department of Gynecology and  
Obstetrics - Campus Großhadern, Munich, Germany

Study question: As Corticotropine-Releasing Hormone (CRH) signalling is 
transduced via CRH receptors (CRHRs) this work aimed to analyse whether 
CRHR1 is present in the human ovary. With endometriosis being a chronic in-
flammatory process and hence a condition of stress it was examined whether 
CRHR1 expression is altered in ovarian endometriosis.
Summary answer: We herein highlight CRHR1 to be differentially expressed 
during human follicle maturation and to be overexpressed in ovaries affected 
by endometriosis.
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What is known already: CRH is well known to be one of the bodies major 
stress hormones. Since CRH has been highlighted to regulate ovarian steroido-
genesis, follicle maturation, luteolysis and ovulation, it is discussed to pro-
foundly interfere with controlled ovarian stimulation protocols.
Study design, size, duration: Normal ovaries (n = 8) as well as ovaries affected 
by endometriosis (n = 14) were retrieved from the archives of the Department 
of Gynaecology and Obstetrics, LMU, Munich and stained for CRHR1 by im-
munohistochemistry.
Participants/materials, setting, methods: Formalin fixed paraffin embedded 
tissue (normal ovaries: n = 8, ovarian endometriosis: n = 14) was stained for 
CRHR1 using a standardized immunohistochemistry protocol. Appropriate 
positive and negative were included into each experiment. CRHR1 immunore-
activity was quantified by two independent observers by consensus. The study 
duration is 1 year so far.
Main results and the role of chance: CRHR1 was exclusively expressed in 
ovarian follicles (n = 8) with the ovarian stroma staining negative. Regarding 
both normal ovaries and cases of ovarian endometriosis (n = 14) CRHR1 was 
identified in primordial, primary and tertiary follicles. The only secondary fol-
licle detected did not show CRHR1 positivity. Regarding normal ovaries the 
mean fraction of CRHR1 positive follicles was significantly (p < 0.01) higher 
in tertiary follicles (fraction CRHR1 positive = 83 ± 26%) as compared to pri-
mordial (fraction CRHR1 positive = 21 ± 22%) or primary (fraction CRHR1 
positive = 17 ± 24%) ones. No such observation was made in case of ovarian 
endometriosis. Interestingly CRHR1 was detected to be up-regulated at least 
threefold (p < 0.001) in ovarian endometriosis cases as compared to normal 
ovaries. Normal ovaries and ovarian endometriosis samples did not significantly 
differ regarding patient age.
Limitations, reason for caution: Since material form normal premenopausal 
ovaries is quite rare, only eight samples of normal ovaries were examined with-
in this work. A larger study panel will be needed in order to confirm our results.
Wider implications of the findings: Since hyper-activation of the hypotha-
lamic-pituitary-adrenal gland axis has been observed in endometriosis patients, 
we hypothesize that CRHR1 up-regulation in ovarian endometriosis may cause 
increased stress receptivity and thus hormonal misbalance of ovaries affected 
by ovarian endometriosis. Whether there might be a clinical benefit of block-
ing CRHR1 signalling in endometriosis patients undergoing controlled ovarian 
stimulation remains to be examined.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), FöFoLe, Deutschlandstipendium.
Trial registration number: The study has been approved by the ethics 
 committee of the Ludwig-Maximilians-University of Munich.

P-551 Frozen thawed embryo transfer: natural or artificial cycle?

E.R. Groenewoud1, A.E.P. Cantineau1, B.J. Kollen2, N.S. Macklon3, 
B.J. Cohlen4

1University of Groningen, University Medical Center Groningen,  
Obstetrics and Gynaecology, Groningen, The Netherlands
2University of Groningen, University Medical Center Groningen,  
Department of General Practice, Groningen, The Netherlands
3Faculty of Medicine University of Southampton, Department of Obstetrics 
and Gynaecology Division of Human Development and Health, Southampton, 
United Kingdom
4Isala Clinics, Fertility Centre Isala, Zwolle, The Netherlands

Study question: Is there a difference in clinical and ongoing pregnancy rates 
as well as live birth rates between natural cycle frozen thawed embryo transfer 
(FET) versus artificial cycle FET?
Summary answer: Based on current literature the natural cycle it is not pos-
sible to prefer one method of endometrium preparation over the other. Further 
studies, also addressing e.g. cost-efficiency should be performed.
What is known already: FET is now considered an effective and cost-efficient 
component of IVF or IVF-ICSI treatment. The introduction of elective single 
embryo transfer have emphasized the importance of FET. However, it remains 
unclear which endometrial preparation method can best be employed. While 
several methods have been compared with regards to pregnancy and live birth 
rates, little data exists regarding the performance of natural versus artificial 
cycle FET or the role of luteal support in this context.
Study design, size, duration: A systematic review of MEDLINE and EM-
BASE databases identified 43 studies comparing frozen thawed embryo trans-
fer protocols. After careful selection, 8 retrospective studies and 1 prospective 

study comparing natural cycle FET with artificial cycle FET were subject to 
analysis.
Participants/materials, setting, methods: The included studies comparing 
natural cycle FET with artificial cycle FET allowed the analysis of 8152 FET 
cycles. Subgroup analyses with regard to modified or true natural cycle as well 
as the use of luteal support was performed.
Main results and the role of chance: No difference with regard to clinical 
pregnancy (OR 1.1, 95% CI 0.9–1.6), ongoing pregnancy (OR 1.1, 95% CI 
0.9–1.5) or live birth (OR 1.2, 95% CI 0.9–1.6) was found. Subgroup analyses 
also showed no differences in true natural cycle FET or modified natural cycle 
FET versus artificial cycle FET. Moreover, the use of luteal support had no 
significant impact on any of the selected endpoints.
Limitations, reason for caution: Most of the studies included in this review 
are retrospective studies which are subject to high degree of bias. The results of 
this review should therefore be interpreted with caution.
Wider implications of the findings: Appropriately powered randomized studies 
remain necessary to guide practice in FET. More over cost-efficiency analyses 
as well as patients preference studies are required. The Dutch ‘ANTARCTICA’ 
randomised trial which is nearing completion will address these questions.
Study funding/competing interest(s): Funding by hospital/clinic(s). None.
Trial registration number: No registration number.

P-552 Does FSH surge at the time of HCG trigger improves IVF/ICSI 
outcomes - a randomized, double-blind, placebo-controlled study

Q. Qiu1, Y.D. Chen1, J. Huang1, Y. Li1, X.L. Chen1, D.Z. Yang1, Q.X. Zhang1

1Sun yat-Sen Memorial Hospital, Sun Yat-Sen University, Reproductive  
Medicine Center, Guangzhou, Guangdong, China

Study question: Dose an artificially induced FSH surge at the time of HCG 
trigger can improve the IVF/ICSI outcomes?
Summary answer: An additional FSH bolus administered at the time of the 
HCG trigger has no effect on clinical pregnancy rate, good quality embryo, fer-
tilization rate, and implantation rate in women undergoing long gonadotropin-
releasing hormone agonist protocol IVF/ICSI.
What is known already: Normal ovulation is preceded by a surge in both LH 
and FSH. In a standard IVF stimulation cycle, HCG is administered 36 h before 
oocyte retrieval to simulate the LH surge and promote final oocyte maturation. 
Yet the last dose of FSH may be given up to 2 days before retrieval. Whether an 
artificially induced FSH surge, concurrent with the LH surge, would improves 
cycle outcomes was controversial in the current studies.
Study design, size, duration: It was a randomized, double blind trial with in-
tervention and placebo group. A sample size calculation indicated 347 women 
per group would be adequate. Recruitment took place during June 2012 and 
November 2013. Computerized random table were obtained from statistician, 
and blinded to participants and clinical doctors.
Participants/materials, setting, methods: All groups received a standard long 
GnRH agonist protocol IVF/ICSI, and HCG 10000 IU to trigger oocyte matu-
ration. In addition, participants were randomized to uFSH bolus (6 A) versus 
placebo at the time of HCG trigger. Of 738 subjects randomized, 369 received 
placebo and 369 received uFSH.
Main results and the role of chance: There was no differences in baseline 
demographic characteristics between the two study groups. There were also 
no differences in cycle characteristics such as mean number of stimulation 
days, total gonadotropin dose, peak estradiol. The pregnancy rate in placebo 
group was 53.2%, while 56.1% in uFSH group. The number of oocytes col-
lected were 10.45 ± 4.46 vs. 10.48 ± 4.55, good quality embryo rate were 
36.99% vs. 33.86%, fertilization rate were 63.8% vs. 63% in the placebo 
group and uFSH group respectively. However, none of these reached a sta-
tistical significance.
Limitations, reason for caution: It was a single-center study which may ef-
fects the effectiveness.
Wider implications of the findings: Given previous data and our own results, 
the evidence indicates that an additional FSH bolus administered at the time of 
the HCG trigger has no benefit on clinical pregnancy rates in women undergo-
ing long GnRH agonist protocol IVF/ICSI.
Study funding/competing interest(s): Funding by national/international 
organization(s). This study was supported by Science Technology Research 
Project of Guangdong Province (S2011010004662).
Trial registration number: The trial was registered in the Chinese Clinical 
Trial Registry (ChiCTR-TRC-12002246).
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P-553 In women with reduced ovarian reserve does stimulation with 
600 IU of gonadotropin offer any advantage over a lower 300–450 IU dose

S. Khalid1, K. Diegnan1, F. Sutton1, N. Ranisavljevic1, N. Prundare1, 
E. Mocanu1

1Hari Clinic, ART, Dublin, Ireland

Study question: To check the outcomes of treatment in women with poor ovar-
ian reserve who were commenced on a maximum dose of 600 IU gonadotropins 
and to compare them with those who were commenced on lower dose gonado-
tropin, 300–450 IU.
Summary answer: Women with poor ovarian reserve have marginally better 
clinical pregnancy rates, even when stratified by age, if a lower dose of go-
nadotropin is used rather than the maximum 600 IU. High dose gonadotropins 
might be considered for those who are above 40 years, especially if they did not 
respond to lower dose and prior to the egg donation option.
What is known already: Three decades after the birth of the first IVF baby, 
poor response to controlled ovarian hyper stimulation still remains a frustrating 
limiting factor for IVF programs throughout the world. Uncertainty regarding 
the ideal dose and protocol for women with predicted poor ovarian reserve does 
remain a challenge
Study design, size, duration: This is a retrospective cohort study (n = 161) of 
patients with low ovarian reserve and expected poor response, comparing the 
outcome of IVF treatments between patients that started ovarian stimulation on 
600 IU to ones that received 300–450 IU from January 2011 to January 2013.
Participants/materials, setting, methods: Within an academic setting we 
identified patients that had IVF/ ICSI with the background of low ovarian re-
serve: AMH < 5.0 pmol/L, (Antral Follicle Count) AFC ≤ 6 and FSH ≥ 10 IU/L 
and expected poor response to stimulation. We analysed female age, gonadotro-
pin dose, stopped cycles and clinical pregnancies.
Main results and the role of chance: Of the 1758 IVF/ ICSI treatments per-
formed, 161 (9.2%) met the inclusion criteria. A 600 IU dose was used by 143 
patients, 53 (37%) had treatment discontinuation due to poor ovarian response. 
The clinical pregnancy rate (CPR) was 13% (18/143) per cycle started and 20% 
(18/90) per embryo transfer. Stratified by age, the CPR per cycle started was 
14% (5/37) in ≤35 years, 10% (7/67) in 36–40 years and 15.3% (6/39) in >40s.

In the 300–450 IU group (n = 18), 28% were stopped due to poor response. 
The CPR per cycle started was 33.3% (6/18) and 54.5% (6/11) per transfer. 
Age stratified, the CPR per cycle started was 60% (≤35 years, 3/5) and 30% in 
36–40 years. No pregnancies established in over 40s.
Limitations, reason for caution: The power of the study is limited due to the 
small sample size.
Wider implications of the findings: In the absence of large randomized trials, 
we are considering recommending a lower dose of gonadotropins to patients 
with low ovarian reserve and expected poor ovarian response during ART. The 
maximum 600 IU dose could be used as last resort prior to donor eggs.
Study funding/competing interest(s): Funding by hospital/clinic(s). HARI 
Clinic – Dublin.
Trial registration number: 64151.

P-554 Multicenter, prospective study evaluating the first fully automated 
immunoassay for anti-Müllerian hormone (AMH) for the assessment of 
ovarian reserve on the cobas® e analyzers

M. Hund1, B. Denk2, A. Geistanger3

1Roche Diagnostics International Ltd., Medical and Scientific Affairs,  
Rotkreuz, Switzerland
2Roche Diagnostics GmbH, Medical and Scientific Affairs, Penzberg, Germany
3Roche Diagnostics GmbH, Biostatistics, Penzberg, Germany

Study question: To investigate the value of AMH measurement in the assess-
ment of ovarian reserve as expressed by antral follicle count (AFC) using the 
first fully automated immunoassay for anti-Müllerian hormone (AMH) on the 
cobas® e analyzers.
Summary answer: 500 patients have been enrolled from December 2012 
to December 2013 at 7 study sites in Europe (Belgium, France, Germany, 
Spain, United Kingdom) and Australia. Correlation analysis will be per-
formed for AFC and AMH as well as for follicle stimulation hormone (FSH) 
and AMH.
What is known already: AMH and AFC are the best biomarkers for assessing 
ovarian reserve and show good correlation in single center studies but lower 

correlation in multicenter studies. Both determination of AMH using the avail-
able AMH enzyme linked immunosorbent assays (ELISA) and determination of 
AFC seems to be dependent on the investigating observer/study site.
Study design, size, duration: Multicenter, prospective cohort study enrolling 500 
women planned for transvaginal sonography (TVS) and hormone status on day 
2–4 of menstrual cycle from December 2012 to December 2013 at 7 study sites 
in Europe (Belgium, France, Germany, Spain, United Kingdom) and Australia.
Participants/materials, setting, methods: Women planned for TVS and hor-
mone status on day 2–4 of menstrual cycle for AFC determination had AFC 
determined including antral follicles of 2–10 mm in size using 2-dimensional 
TVS. AMH and follicle stimulation hormone (FSH) was quantified in serum 
samples collected on the same day of AFC determination using the fully auto-
mated Elecsys® AMH assay, Elecsys® FSH assay, and Elecsys® estradiol (E2) 
assay respectively.
Main results and the role of chance: AFC was classified in the following 
groups: AFC low (0–7), AFC medium (8–15) and AFC high (>15). To show the 
value of fully automated Elecsys® AMH assay for the assessment of ovarian 
reserve expressed by AFC the following analysis will be done for all patients 
and separately for each study site: a scatterplot of AFC versus AMH together 
with correlation coefficients (Spearman and Kendall), an agreement table will 
be generated using two cutoffs for AFC: 7 and 15, and hence three AFC groups 
are defined 0–7, 8–15, >15. According to the prevalences within these groups, 
quantiles on AMH will be computed to define three groups. Receiver Operator 
Analysis (ROC) curves will be calculated for the prediction of low and high 
AFC (≤7, >15) of AMH, FSH and E2.
Limitations, reason for caution: Although in- and exclusion criteria for the 
target patients have been the same for all study centers target population may 
differ somewhat between centers. At all study sites 2-dimensional TVS was 
used, however the ultrasound equipment was not exactly the same potentially 
leading to different AFC values between sites.
Wider implications of the findings: Currently, AMH is measured using manual 
ELISA assays. However, conflicting results were observed in some cases, raising 
the question concerning the assays’ reliability. The first fully automated immuno-
assays for anti-Müllerian hormone (AMH) on the cobas® e analyzers is a reliable 
assay for the determination of AMH in serum or plasma. Due to advancement of 
ultrasound technology AFC values determined nowadays using state of the art 
2-dimensional TVS are higher than those published 5 and more years ago.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Roche Diagnostics GmbH, Germany.
Trial registration number: N/A.

P-555 First fully automated immunoassay for anti-Müllerian hormone 
(AMH) on the cobas® e analyzers

V. Klemt1, V. Hofmann1, D. Gassner1

1Roche Diagnostics GmbH, Research & Development, Penzberg, Germany

Study question: Development of a high sensitive, fast and fully automated 
AMH assay on the cobas® e electrochemiluminescence immunoassay platform.
Summary answer: The Elesys® AMH immunoassay on the fully automated 
cobas® e platform yields reliable quantitative results with high sensitivity in ap-
proximately 18 min. Repeatability and intermediate precision ranged from 1.0 
to 2.2% and 1.5 to 2.8%, respectively. Limit of Detection (LoD) was 0.01 ng/
mL, Limit of Quantitation (LoQ) was 0.03 ng/mL.
What is known already: AMH gained importance in the assessment of ovarian 
reserve in women. So far, only manual AMH enzyme linked immunosorbent 
assays (ELISA) assays are available to determine the AMH level in serum or 
plasma. However, conflicting results were observed in some cases, raising the 
question with regard to assay reliability. The accuracy and reproducibility issues 
of currently available manual AMH assays limit the widespread application of 
AMH in clinical practice.
Study design, size, duration: Repeatability and intermediate precision were 
calculated based on 14 serum samples. Experiments comparing Elecsys® 
AMH immunoassay to Beckman AMH Gen II assay or Ansh Labs ultrasensi-
tive AMH ELISA assay used 57 serum samples.
Participants/materials, setting, methods: Elecsys® AMH is an immunoas-
say using two AMH specific antibodies in a sandwich format using serum or 
lithium heparin plasma. Primarily the 140 kDa total AMH is detected. 50 μL 
of sample volume is needed and the quantitative result is available after ap-
proximately 18 min.
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Main results and the role of chance: Elecsys® AMH assay was standardized 
against Beckman AMH Gen II covering a measuring range from 0.01 to 23 ng/
mL. The overall recovery against the Immunotech calibration was about 90%. Re-
peatability and intermediate precision ranged from 1.0 to 2.2% and 1.5 to 2.8%, 
respectively. LoD (LoQ) was 0.01 ng/mL (0.03 ng/mL). Percentage deviation of 
recovery was always below 10% of initial value. Elecsys® AMH, when compared 
to Beckman AMH Gen II (or Ansh Labs ultrasensitive AMH ELISA) <8 ng/mL 
yielded a correlation coefficient of 0.98 (0.97) and a slope of 0.81 (0.73). Sample 
storage at 20–25°C or 2–8°C up to 7 days or freeze thaw cycles or sample storage 
at −20°C for up to 9 months was without effect on measured AMH.
Limitations, reason for caution: Due to high variability between laboratories 
using manual AMH assays the results from the experiments comparing Elec-
sys® AMH immunoassay to Beckman AMH Gen II assay or Ansh Labs ultra-
sensitive AMH ELISA assay need to be confirmed by other researchers.
Wider implications of the findings: The development of a high sensitive, ac-
curate fully automated AMH immunoassay for the reliable determination of 
AMH in serum and Lithium-heparin plasma is a prerequisite for routine use in 
clinical practice and research.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), Roche Diagnostics GmbH, Germany.
Trial registration number: N/A.

P-556 Which results in IVF/ICSI when the rate of AMH and FSH are 
discordant?

F. de Marcillac1, P. Sagot2, C. Rongieres1

1CMCO-SIHCUS, Gynecology, Schiltigheim, France
2CHU, Gynecology, Dijon, France

Study question: How to interpret results of AMH and FSH when they are dis-
cordant to estimate the ovarian reserve (OR) of a patient under 38 years old?
Summary answer: On women under 38 years old, in case of discordance be-
tween the level of AMH and FSH, only the level of AMH must be taken to judge 
the OR and adapt the treatment of stimulation in ART.
What is known already: Decrease of women’s fertility is induced by reduction 
of the OR. Age is considered to be the most important factor in determining 
OR. Since the age of first birth increases every year, we need to determine 
markers that would enable to foresee OR and chances of success of an ART. 
FSH and more recently AMH are known as markers of this OR: normal level of 
AMH and FSH is considered as normal OR (NOR).
Study design, size, duration: A retrospective study was performed in the cen-
ter of Dijon and Strasbourg in France and included all of the IVF or ICSI cycles 
on patients under 38 years old, with attempt of fresh embryo transfer between 
the 01.01.2008 and the 12.31.2011 whose AMH, FSH and Estradiol rates were 
available.
Participants/materials, setting, methods: According to ESHRE Bologna 
standard definition, we compared 2 control groups: NOR/DOR (Decreased OR) 
to 2 research groups: NAMH (AMH normal, FSH increased)/DAMH (AMH 
decreased, FSH normal) in the number of punctured oocytes, rate of cycle an-
nulation, rate of pregnancy per cycle and per transfer.
Main results and the role of chance: We analyzed 1707 cycles. Whatsoever 
were FSH and Estradiol levels, the number of punctured oocytes was lower in 
case of decreased AMH level (DOR 5.6 ± 3.2; DAMH 6.4 ± 4.3) than in case of 
normal AMH level (NOR 12.3 ± 6.3; NAMH 10.5 ± 5.6). Whatsoever were the 
levels of FSH and Estradiol, the rate of cycle annulation was statistically higher 
in case of decreased AMH level (DOR 38.2%, DAMH 33.7%), compared to 
normal AMH level (NOR 13.3%, NAMH 16%). However, the rates of preg-
nancy per cycle and per transfer were not different, whatsoever was the level 
of the different hormones. The total units of used gonadotropins and the rate of 
estradiol the day of HCG weren’t significantly different when we compared the 
groups with similar level of AMH (NOR/NAMH, DOR/DAMH).
Limitations, reason for caution: We do not find a difference of rate of preg-
nancies and live births between the groups. It might be due to the size of some 
groups. However, we find the same results on the two different centers.
Wider implications of the findings: AMH is only a good quantitative marker 
of OR to stimulation in ART in patient under 38 years old. Whatsoever is the 
level of FSH, we should consider women with decreased level of AMH as poor 
responder and women with normal level of AMH as normal responder to an 
ovarian stimulation. Only the rates of AMH must be taken into account to judge 
the ovarian reserve and adapt the treatment of stimulation.

Study funding/competing interest(s): Funding by hospital/clinic(s), CMCO, 
Schiltigheim.
Trial registration number: No trial registration number.

P-557 Variability between centers in antral follicle counts and numbers 
of oocytes retrieved following ovarian stimulation

K. Gordon1, P. Devroey2, J. Frattarelli3, G. Griesinger4, B.J. Stegmann1, P. Verweij5

1Merck & Co. Inc., Global Medical Affairs Women’s Health and Endocrine, 
Whitehouse Station, NJ, U.S.A.
2Dutch speaking Brussels Free University, Centre for Reproductive Medicine, 
Brussels, Belgium
3Advanced Reproductive Medicine & Gynecology of Hawaii Inc., Fertility, 
Honolulu, HI, U.S.A.
4University Hospital of Schleswig-Holstein, Department of Reproductive 
Medicine and Gynecological Endocrinology, Lübeck, Germany
5MSD OSS B.V., Biostatistics and Research Decision Sciences (BARDS),  
Oss, The Netherlands

Study question: Does the correlation between stimulation day 1 antral follicle 
counts (AFC) and oocyte yields vary between centers in a gonadotropin-releas-
ing hormone (GnRH) antagonist protocol?
Summary answer: Correlation between AFC and oocytes ranges between 
−0.28 and 0.85. As a consequence, prediction errors range between centers 
from almost zero to over 7 oocytes.
What is known already: AFC is one of the most commonly used tests of ovar-
ian reserve prior to ovarian stimulation for in vitro fertilization and is a predic-
tor of the resultant ovarian response.
Study design, size, duration: Retrospective analysis of 3 randomized con-
trolled trials, Pursue (33 centers in the US, 1388 women, aged 35–42 years, 
≥50 kg), Engage (34 centers in North America and Europe, 1476 women, aged 
18–36 years, >60 kg), and Ensure (19 centers in Europe and Asia, 395 women, 
aged 18–36 years, ≤60 kg).
Participants/materials, setting, methods: For the first 7 days of ovarian stimu-
lation in a GnRH antagonist protocol, participants were randomized to a single 
injection of corifollitropin alfa or daily recombinant follicle-stimulating hor-
mone. Per center, Pearson correlation coefficients (σ) were calculated and pre-
dicted numbers of oocytes were obtained from linear regression.
Main results and the role of chance: Mean (SD) AFCs were 10.7 (3.9), 12.4 
(4.5), and 11.2 (4.4), and numbers of oocytes retrieved were 10.5 (7.0), 13.2 
(7.6), and 12.4 (7.0) in Pursue, Engage, and Ensure, respectively. There was 
considerable variability between centers in AFCs and the number of oocytes: 
mean center AFCs (and oocytes) ranged from 6.1–13.9 (6.0–14.6), 8.1–17.8 
(8.5–18.4), and 6.7–16.2 (7.1–15.8) in Pursue, Engage, and Ensure, respec-
tively. AFC-oocyte correlation coefficients ranged between centers from 0.22 
to 0.85, −0.28 to 0.76, and 0.15 to 0.78, respectively. When considering AFC as 
a predictor of the number of oocytes, prediction errors (absolute difference be-
tween observed and predicted oocytes) averaged by center ranged from 1.4–6.1, 
2.0–7.8, and 0.3–6.3 in Pursue, Engage, and Ensure, respectively.
Limitations, reason for caution: This was a retrospective analysis. Equipment 
used to measure AFC was not standardized across centers.
Wider implications of the findings: There is considerable variability between 
centers in the accuracy of AFC. The between-center variability observed in this 
analysis casts serious doubts on the capacity of AFC to reliably predict ovarian 
response in ovarian stimulation as a single parameter.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies). Financial support for this study was provided by Merck & Co., 
Inc., Whitehouse Station, NJ, USA.
Trial registration number: NCT01144416, NCT00696800, NCT00702845.

P-558 Impact of dose of recombinant FSH on the number of oocytes 
retrieved in women with high antral follicle counts

M. Schenk1, A. Beltsos2, B.J. Stegmann3, K. Gordon3, P. Verweij4

1Das Kinderwunsch Institut, Fertility, Dobl bei Graz, Austria
2Fertility Centers of Illinois, IVF Center, Chicago, U.S.A.
3Merck & Co. Inc., Global Medical Affairs Women’s Health and Endocrine,  
NJ, U.S.A.
4MSD OSS B.V., Biostatistics and Research Decision Sciences (BARDS),  
Oss, The Netherlands
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Study question: What is the impact of the dose of recombinant follicle-stim-
ulating hormone (rFSH) administered for ovarian stimulation in a gonadotro-
pin-releasing hormone (GnRH) antagonist protocol on the number of oocytes 
retrieved (NOR) in women with a high antral follicle count (AFC)?
Summary answer: There was an upward trend in the mean NOR with increas-
ing rFSH dose (150 IU/d to 300 IU/d) in association with higher AFC.
What is known already: AFC is one of the most commonly used tests of ovar-
ian reserve prior to ovarian stimulation for in vitro fertilization (IVF). A high 
AFC predicts a good ovarian response with gonadotropin stimulation with sub-
sequent high oocyte retrieval rates. It is not known whether or not there is an 
interaction between the dose of rFSH administered for ovarian stimulation and 
the oocyte retrieval rate in subjects with a high AFC.
Study design, size, duration: This is a retrospective analysis of the rFSH arms 
of 3 RCTs of similar design with different dosing for rFSH according to the 
study population: Ensure (n = 128, women aged 18–36 years, ≤60 kg), Engage 
(n = 750, women aged 18–36 years, >60 kg), and Pursue (n = 696, women aged 
35–42 years >50 kg).
Participants/materials, setting, methods: rFSH doses were 150 IU/d (Ensure), 
200 IU/d (Engage), and 300 IU/d (Pursue). The number of oocytes retrieved 
was compared between rFSH doses by ANOVA, adjusted for age, weight, AFC, 
and baseline estradiol. Subgroup analyses were performed based on AFC (<10, 
10–14, and ≥15) and the interaction with dose investigated.
Main results and the role of chance: For 150 IU, 200 IU, and 300 IU rFSH, 
respectively, mean AFC was 11.4, 12.4, and 10.6 (P = 0.0038; corrected for 
age, weight), geometric mean baseline estradiol levels were 126.7, 119.4, 
and 142.3 pmol/L (P = 0.0001; corrected for age, weight), mean NOR was 
10.6, 12.6, and 10.3, with adjusted estimates, 9.9, 10.8, and 12.1 (P = 0.0061), 
geometric mean estradiol levels (day of hCG) were 4420.6, 4245.0, and 
4357.3 pmol/L (increase from baseline with a factor of 35.4, 35.5, and 30.6), 
with adjusted increases differing among doses without a clear trend: 31.8, 30.2, 
and 36.4, respectively (P =  0.0036). Subgroup analyses by AFC category con-
firmed that NOR and estradiol levels were higher with higher AFC, but differ-
ences among doses were more pronounced (AFC by dose interaction P = 0.024, 
NOR; P = 0.017 estradiol).
Limitations, reason for caution: This was a retrospective analysis and the 3 
rFSH doses were tested in 3 different studies. Adjusting for confounding factors 
may not have fully accounted for this difference. Anti-Müllerian hormone levels 
were not included in this analysis.
Wider implications of the findings: A higher oocyte yield with increased 
rFSH dose from 150 IU/d to 300 IU/d may allow for increased chance for 
selection of good-quality embryos following IVF. Care to protect against 
ovarian hyperstimulation syndrome must also be part of the decision on the 
rFSH dose.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies). Financial support for this study was provided by Merck & Co., 
Inc., Whitehouse Station, NJ, USA.
Trial registration number: NCT00702845, NCT00696800, NCT01144416.

P-559 Impact of oral contraceptives on luteinizing hormone levels 
during ovarian stimulation with recombinant follicle-stimulating hormone 
in gonadotropin-releasing hormone antagonist cycles: data from the 
Xpect trial

A. Nyboe Andersen1, K. Gordon2, B. Stegmann2, P. Verweij3

1Copenhagen University Hospital, The Fertility Clinic, Copenhagen, Denmark
2Merck & Co. Inc., Whitehouse Station, NJ, U.S.A.
3MSD OSS B.V., Biostatistics, Oss, The Netherlands

Study question: What is the impact of oral contraceptive (OC) pretreatment 
on luteinizing hormone (LH) levels during ovarian stimulation with recombi-
nant follicle-stimulating hormone (rFSH) in a gonadotropin-releasing hormone 
(GnRH) antagonist protocol, and does this impact ongoing pregnancy rates 
(OPR)?
Summary answer: During ovarian stimulation, serum LH levels recovered 
after cessation of OC and there was no relation between LH levels and OPR, 
therefore the apparent lower OPR in subjects with OC pretreatment could not 
be explained by LH levels.
What is known already: In the Xpect trial, the implantation rate was signifi-
cantly lower in women who received OC treatment prior to ovarian stimulation 

for in vitro fertilization/intracytoplasmic sperm injection (IVF/ICSI) compared 
with those who did not (23.4% vs. 30.4%).This resulted in an OPR of 26.3% 
compared with 35.7% in the non-OC group (Nyboe Andersen et al. Hum Rep. 
2011; 26:3413–3423).
Study design, size, duration: Women were randomized to OC treatment (30 μg 
ethinyl E

2
/150 μg desogestrel) for 14–21 days prior to ovarian stimulation, or 

no OC pretreatment. rFSH (200 IU/d) was started 5 days after stopping OC 
treatment (on stimulation day 1, next cycle) with ganirelix (0.25 mg/d) from 
stimulation day (StimD) 5.
Participants/materials, setting, methods: In women aged 18–39 years with 
body mass index ≤32 kg/m2, and a menstrual cycle of 24–35 days undergo-
ing ovarian stimulation for IVF/ICSI, serum LH levels at StimD 1, 5, and 8 
(n = 199 and n = 188, OC and non-OC groups, respectively) and OPR were 
analyzed.
Main results and the role of chance: LH levels were similar in the OC and 
non-OC groups at StimD 1 (median, 4.8 vs. 5.0 IU/L; P = 0.51, Wilcoxon test), 
although LH levels <2 IU/L were more common in the OC group (6.5% vs. 
1.6%). LH levels on StimD 5 were also similar in the 2 groups (1.8 vs. 1.8 IU/L; 
P = 0.21); however, on StimD 8, LH levels in the OC group were lower (0.9 vs. 
1.8; P < 0.001). There was no significant trend in OPR associated with LH level 
for any of the time points or pretreatment groups. OPR with LH < 2, 2-<4, and 
≥6 IU/L on StimD 8 were 25.2%, 30.0%, and 30.0%, respectively, in the OC 
group (trend test, P = 0.57), and 43.0%, 28.6%, and 32.1%, respectively, in the 
non-OC group (P = 0.16).
Limitations, reason for caution: This study only included ovulatory women, 
and the results may be different in anovulatory women.
Wider implications of the findings: As far as ongoing pregnancy rates are 
concerned, treatment with OC in the cycle prior to ovarian stimulation does not 
appear to be advantageous. The lower pregnancy rates with OC pretreatment 
are not associated with suppression of LH levels after cessation of OC, so other 
possible mechanisms should be explored.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies). Financial support for this study was provided by Merck & Co., 
Inc., Whitehouse Station, NJ, USA.
Trial registration number: NCT 00778999.

P-560 Psychopathological profile in polycystic ovary syndrome (PCOS): 
an integrated interdisciplinary approach

C. Lepadatu1, D. Leone2, E. Garzia1, V. Galiano1, L. Borghi2, E. Vegni2, 
P. Sulpizio2

1San Paolo University Hospital, Reproductive Medicine Unit, Milan, Italy
2San Paolo University Hospital, CURA Research Center, Milan, Italy

Study question: The aim was to explore if women affected by PCOS are char-
acterized by a specific psychological profile in regard to clinical features and 
particularly to traits like anger and aggressiveness. Also to investigate the rela-
tionship between the psychological traits and the phenotypical and biochemical 
features of the syndrome.
Summary answer: We report a high prevalence of several psychopathological 
traits such as anxiety, depression, hostility and obsessive-compulsive disorder. 
Although the phenotypical features of PCOS were not related to the psychologi-
cal manifestations, we found a significant correlation between obsessive and 
anger traits, anger expressiveness and plasma androgen levels.
What is known already: PCOS is the most common endocrine disorder 
in reproductive-aged women. It is associated with infertility, obesity, hir-
sutism, hyperandrogenemia, insulin-resistance; an increased prevalence of 
psychological morbidities has already been reported. Little is known about 
the involvement of the clinical and hormonal features of the syndrome in 
the psychological trait especially at the light of the suggested role of hy-
perandrogenemia in the aggressive behavior and in the impaired impulse 
control.
Study design, size, duration: Prospective uncontrolled correlational trial in-
volving 30 PCOS patients of the outpatient clinics of the Reproductive Medicine  
Unit, San Paolo Hospital - University of Milan, Italy in the period March -  
December 2013.
Participants/materials, setting, methods: The study included 30 patients 
meeting NIH (1990) and Rotterdam (2003) criteria. As a consequence of a 
complete clinical and biochemical screening the self-reported psychological 
data [Symptom Check List 90-R (SCL-90-R); Short-Form Health Survey 36 
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(SF-36); State-Trait Anger Expression Inventory-2 (STAXI-2)] were collected. 
Statistical analyses were performed with SPSS-19.
Main results and the role of chance: Our results showed a remarkable preva-
lence of psychopathological outcomes: Obsessive-compulsive disorder (30%), 
Depression and Anxiety (23,3%), Hostility (30%), Paranoid Ideation (26,7%), 
Global Severity Index (23,3%) and Positive Symptom Total (40%). The data 
from STAXI-2 revealed impaired scores in: Trait Anger Sub-scale (μ = 52.9), 
Anger Expression-Out (μ = 50.7), Anger Control-In (μ = 52.5). Most of the 
women reported low quality of life. These psychological traits were not related 
to the body mass index, body fat distribution, insulin-resistance rate and hir-
sutism score. The plasmatic levels of total testosterone and the free androgen 
index were inversely related to the obsessive disorder and the anger trait. More-
over, about anger expressiveness, the plasmatic level of testosterone showed 
a positive correlation to the outward and a negative correlation to the inward 
manifestations.
Limitations, reason for caution: Although the use of validated psychological 
tests with a normative sample and the definition of inclusion criteria aimed at a 
rigorous selection of PCOS patients, the small sample size and the lack of a control 
group represent limitations of this study but also a strong motivation to persuid.
Wider implications of the findings: Clinicians should be aware of a possible 
interaction between biochemical and psychosocial aspects of PCOS and should 
consider the interdisciplinary approach in the patients’ care, involving not only 
gynecologists and endocrinologists, but also psychologists and psychiatrists.
Study funding/competing interest(s): Funding by University(ies), San Paolo 
University-Hospital, Milan, Italy.
Trial registration number: The study protocol was approved by the S. Paolo 
University Hospital Institute Board with the number 2/2013.

P-561 Prolonged estradiol exposure may compromise pregnancy rates in 
embryo transfers in artificially prepared frozen-thawed cycles

A. Vaiarelli1, N.P. Polyzos1, L. Van Landuyt1, H. Tournaye1, D. Stoop1

1Vrije Universiteit Brussel, Centre for Reproductive Medicine at UZ Brussel, 
Brussels, Belgium

Study question: What is the value of endocrine profile assessment, endometrial 
thickness and estradiol valerate exposure in women scheduled for an artificial 
endometrial preparation cycle for vitrified cleavage stage embryo transfers?
Summary answer: The only factor inversely related with ongoing pregnancy 
rates in women undergoing embryo transfers in artificially prepared frozen-
thawed cycles is the duration of estradiol valerate exposure.
What is known already: A Cochrane review by Ghobara et al. (2010) found 
significant higher live birth rates in artificially prepared endometrium for fro-
zen-thawed embryo transfers when associated with a GnRH-agonist. Although 
estradiol in the early follicular phase inhibits ovulation in non-GnRH down 
regulated cycles, complete pituitary suppression may not be achieved and some 
follicular activity can still occur. It remains unknown to what extend variations 
duration of estradiol exposure nor variations in luteinizing hormone (LH), fol-
licular stimulation hormone (FSH), progesterone (P) or estradiol (E2) influence 
embryo implantation.
Study design, size, duration: In this retrospective cohort study 293 consecu-
tive vitrified-warmed cleavage stage embryo transfers between February 2010 
and December 2012 were included.
Participants/materials, setting, methods: Cycles of 176 patients with mean age 
of 32.1 (SD 5.26) at a tertiary referral centre with exclusion of from oocyte dona-
tion or in-vitro maturation cycles. Endometrium preparation was performed by ad-
ministering 7 days of estradiol valerate at 4 mg, followed by a minimum of 6 days 
at 6 mg. Progesterone was initiated as soon as endometrial thickness was >7 mm.

Continuous variables were compared with Mann-Whitney U test. Logistic 
regression analysis was performed with ongoing pregnancy rate as the depen-
dent variable and E2, P, LH, FSH, endometrial thickness and duration of estra-
diol valerate exposure as independent variables.
Main results and the role of chance: According to our results, serum levels 
of LH, FSH, P, or E2 on the day before initiation of progesterone administra-
tion did not significantly differ between patients with or without an ongoing 
pregnancy.

Women with an ongoing pregnancy had a shorter duration of administration 
of estradiol valerate (13.4 vs. 14.7 days; p = 0.04), higher endometrial thick-
ness (8.92 vs. 8.17 mm; p = 0.044) and lower basal FSH levels at initiation of 
estradiol valerate (CD 2) (5.57 vs. 6.4; p = 0.048) compared to non-pregnant 

women. Multivariable logistic regression analysis demonstrated that the only 
variable independently associated with a significant reduction in ongoing preg-
nancy rates was the duration of estradiol valerate administration (OR 0.85; 95% 
CI (0.745–0.974).
Limitations, reason for caution: A limitation of this study is its retrospective 
design. Prospective randomized trials need to establish whether embryo transfer 
in an endometrium thinner as 7 mm should be preferred over prolongation of 
estradiol exposure.
Wider implications of the findings: Our findings demonstrate that assessment 
of endocrine profile is not essential prior to scheduling vitrified warmed em-
bryo transfers, given that LH, FSH, E2, or P values were not associated with 
ongoing pregnancy rates in artificially prepared frozen-thawed cycles. Unlike 
endometrial thickness, longer duration of exposure to estradiol was associated 
with lower ongoing pregnancy rates.
Study funding/competing interest(s): Funding by hospital/clinic(s), Centre 
for Reproductive Medicine, UZ Brussels.
Trial registration number: None.

P-562 ThyrART: embryo quality and reproductive outcome after IVF 
according to maternal thyroid function and autoimmunity

G. Mintziori1, D.G. Goulis1, E.M. Kolibianakis1, J.K. Bosdou1, 
K. Chatzimeletiou1, G.F. Grimbizis1, B.C. Tarlatzis1

1Aristotle University of Thessaloniki, Units of Reproductive Endocrinology 
and Human Reproduction, First Department of Obstetrics and Gynecology, 
Thessaloniki, Greece

Study question: Do embryo quality and reproductive outcomes [number of 
oocytes retrieved, number of oocytes that underwent intra-cytoplasmic sperm 
injection (ICSI), biochemical pregnancy rate, live birth rate] after in-vitro fer-
tilization (IVF) are affected by maternal thyroid function and / or thyroid auto-
immunity?
Summary answer: Changes in maternal thyroid-releasing hormone (TSH) 
concentrations are associated with pregnancy outcome (negative correlation 
with biochemical pregnancy and live birth rates). Changes in thyroid hormones 
[thyroxine (fT

4
) and triiodothyronine (fT

3
)] are associated with embryo param-

eters (negative correlation with number of oocytes retrieved / underwent ICSI, 
embryo score at day 3).
What is known already: The role of thyroxine (T

4
) during embryo develop-

ment has been recognized as crucial. However, the evidence of the impact of 
ovarian stimulation (OS) for IVF on thyroid function or autoimmunity is incon-
clusive, based mainly on assessments just before and after OS.
Study design, size, duration: Prospective study (ThyrART), assessing  
embryo quality and reproductive outcome of women undergoing OS (flexible 
GnRH-antagonist protocol) for IVF (classic or ICSI) whose thyroid function 
(TSH, fT

3
, fT

4
) and autoimmunity (anti-TPO, anti-Tg) are closely observed 

throughout OS.
Participants/materials, setting, methods: Thyroid function and autoimmunity 
of 42 women were assessed at baseline and throughout OS. Overall change 
was calculated for all thyroid parameters [∆x = (Concentration of x at the preg-
nancy test day) – (Concentration of x at menstrual cycle day 3)]. Embryo quality 
scores were calculated and reproductive outcome were recorded.
Main results and the role of chance: A significant increase was recorded 
in TSH concentrations between OPU day and the day of the pregnancy test 
(p = 0.017), whereas anti-TPO concentrations were decreased (p = 0.043). The 
number of oocytes retrieved as well as the number of oocytes that underwent 
ICSI were significantly negatively correlated with ∆

fT3
 (r = −0.701 p = 0.008 

and r = −0.673, p = 0.012 respectively). Best embryo score at day 2 was posi-
tively correlated with ∆

fT4 
(r = 0.64, p = 0.048)

 
and best embryo score at day 

3 was negatively correlated with fT
3
 at the day of OPU (r = −0.43, p = 0.05). 

Biochemical pregnancy and live birth rates were negatively correlated with ∆
TSH

 
(r = −0.741, p = 0.004, and r = −0.534, p = 0.06, respectively).
Limitations, reason for caution: Sample size comprises the major limitation 
of this study.
Wider implications of the findings: The fact that changes in maternal TSH 
concentrations are associated with pregnancy outcome and changes in thyroid 
hormones (fT

4
 and fT

3
) are associated with embryo parameters needs further 

confirmation. As the threshold for TSH concentrations for the first trimester of 
pregnancy is particularly low (<2.5 μ?U/mL), special care, such as universal 
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baseline screening and levo-thyroxine supplementation in selected cases, have 
to be considered in women undergoing OS for IVF.
Study funding/competing interest(s): Funding by national/international 
organization(s), Hellenic Endocrine Society.
Trial registration number: Not applicable.

P-563 Successful pregnancies with postprandial glycemia reduction 
using sitagliptin in women with repeated assisted reproductive technology 
failure

M. Jinno1, A. Watanabe1, R. Hiura1, N. Hatakeyama1, S. Uchikoshi1, 
S. Nicolae2, M. Takeuchi3

1Women’s Clinic Jinno, Reproductive Medicine, Tokyo, Japan
2Polizu Maternity Hospital, Department of Obstetrics and Gynecology,  
Bucharest, Romania
3Kanazawa Medical University, Department of Advanced Medicine Medical 
Research Institute, Ishikawa, Japan

Study question: We sought to improve outcomes in women with repeated fail-
ure of assisted reproductive technology (ART) by decreasing postprandial gly-
cemia with sitagliptin, a new antihyperglycemic agent.
Summary answer: Sitagliptin significantly improved follicular and embryonic 
development and pregnancy rates in metformin-unresponsive, older ART re-
peaters.
What is known already: This is the first report of the above sitagliptin-related 
improvement.
Study design, size, duration: Case-control study. Treatment and control 
groups included 44 women each. Duration was the most recent ART cycle with 
or without sitagliptin, followed to its outcome.
Participants/materials, setting, methods: Matching criteria included age, 
number of past ART failures, and day-3 follicle-stimulating hormone val-
ues. All subjects in both groups had failed using metformin. Mean age was 
41.0 ± 0.5 (SEM) and previous failed ARTs were 5.8 ± 0.6. The number of 
controls per case was 1.
Main results and the role of chance: Sitagliptin significantly enhanced follicu-
lar and embryonic developments. Rates of clinical and ongoing pregnancy were 
significantly and dramatically improved with sitagliptin (20% and 14%, respec-
tively), compared with matched controls (2.3% and 0%). Among 44 various 
parameters before sitagliptin, triglyceride and free testosterone alone showed 
significant positive correlations with achievement of ongoing pregnancy (logis-
tic regression). Sitagliptin significantly decreased plasma glucose levels at 0, 
30, 60, and 120 min after oral administration of 75 g glucose in oGTT. Change 
ratio of serum TAGE by sitagliptin administration were significantly correlated 
with increment of day-2 superior embryos (β = −0.32, multiple regression).
Limitations, reason for caution: This was a case-control study rather than a 
randomized controlled trial.
Wider implications of the findings: We believe that similar sitagliptin-de-
pendent outcomes would prevail in populations fulfilling the matching criteria 
above.
Study funding/competing interest(s): Funding by hospital/clinic(s), Women’s 
Clinic Jinno.
Trial registration number: Not applicable.

P-564 Sleep disturbances in a community-based sample of women with 
polycystic ovary syndrome

V. Moore1, L.J. Moran2, W. March2, M.J. Whitrow2, L.C. Giles1, M.J. Davies2

1University of Adelaide, Public Health, Adelaide, Australia
2University of Adelaide, Robinson Institute, Adelaide, Australia

Study question: The aim of this study was to see whether there is an excess of 
sleep disturbances in women with PCOS in a community-based sample, and to 
investigate the degree to which this is accounted for by obesity, depression or 
other potentially modifiable risk factors.
Summary answer: PCOS was associated with the occurrence of difficulty 
falling asleep (OR 1.94 95% CI 1.28–2.95), even after adjustment for body 
mass index (BMI) and depressive symptoms. An association with frequency 
of waking and not being able to get back to sleep quickly (OR 1.92 95% CI 
1.12–3.31) was not significant after adjustment.

What is known already: Clinical samples of women with PCOS have a high 
prevalence of sleep disorders. Whether this applies in a community sample of 
women with PCOS is unknown.
Study design, size, duration: Data were obtained from the Lucina cohort of 
women born during 1973–1975 at a large hospital in Adelaide, South Australia. 
At age 30 years, 2,046 eligible cohort members (93%) could be traced and 974 
(49% after excluding n = 62 identified as deceased or disabled) participated, 
with 724 seen in person.
Participants/materials, setting, methods: The 724 women interviewed in 
person provided core information, including medical history, and completed 
additional questionnaires and a clinical examination. PCOS was diagnosed by 
Rotterdam criteria. Confounders assessed included obesity, depression, smok-
ing, alcohol intake and physical activity. Odd ratios were calculated.
Main results and the role of chance: PCOS was associated with increasing 
occurrence of difficulty falling asleep (OR 1.94 95% CI 1.28–2.95), attenuated 
but still statistically significant after adjustment for body mass index (BMI) 
and depressive symptoms. PCOS was associated with increasing frequency of 
waking up at night for no reason and not being able to get back to sleep quickly 
(OR 1.92 95% CI 1.12–3.31) but not after adjustment for BMI and depressive 
symptoms.
Limitations, reason for caution: This is a representative community cohort. 
Sleep disturbances were assessed by questionnaire. The findings need to be rep-
licated elsewhere due to geographic and clinical variation in the prevalence and 
severity of specific PCOS symptoms.
Wider implications of the findings: The excess of sleep disturbance in women 
with PCOS was at least partly explained by the high prevalence of obesity and, 
and especially, depressive symptoms in this group. However, the data also sup-
port the presence of a perturbed process related to arousal.
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), University of Adelaide, Robinson Insti-
tute, NHMRC, Australian Research Council.
Trial registration number: Not applicable.

P-565 Dual oocyte retrievals in multiple waves of folliculogenesis in 
patients with poor response for controlled ovarian stimulation

J. Jung1, M. Ryu1, J. Kim1, H. Jeong1, M. Kim1, H. Lee1

1Seoul Rachel Fertility Center, Obstetrics and Gynecology, Seoul, South Korea

Study question: Is dual oocyte retrieval in multiple waves of folliculogenesis 
in poor responders feasible?
Summary answer: Dual oocyte retrieval in multiple waves of folliculogenesis 
was feasible in patients with poor response for controlled ovarian stimulation 
(COS).
What is known already: There has been emerging evidence for the existence 
of multiple antral follicular waves which are recruited throughout the menstrual 
cycle. Based on the theory of multiple folliculogenesis, new treatment regimens 
for assisted reproduction technology (ART) are now promoted.
Study design, size, duration: Nine poor responders for COS were included in 
this preliminary retrospective comparative study. Poor responder was defined 
according to Bologna criteria.
Participants/materials, setting, methods: Minimal stimulation was performed 
for the recruitment of the 1st wave follicles. Gonadotropins at a dose of 150 IU 
for the recruitment of the 2nd wave follicles was started on the day after oocyte 
retrieval of the 1st wave follicles. GnRH antagonist 0.25 mg was added daily 
when the leading follicle of the 2nd wave reached 13–14 mm. Oocyte retrievals 
for the 2nd wave follicles were performed 36 h after hCG administration when 
the leading follicle reached 16 mm or larger. All embryos were cryopreserved 
3 days after oocyte retrieval. Cryopreserved-thawed embryo transfer was per-
formed.
Main results and the role of chance: There were no significant differences 
in number of oocytes retrieved, fertilization rate, number of embryos transfer-
rable and cumulative embryo score per embryo between 1st and 2nd retrieval. 
Dual oocyte retrieval showed no significant differences in number of oocytes re-
trieved, number of embryos transferrable, and cumulative embryo score per em-
bryo when compared with previous single conventional oocyte retrieval. In the 
dual oocyte retrieval, however, only 2 cycles were cancelled due to no embryos 
transferrable, which were significantly different from the single oocyte retrieval 
(2/9 vs. 3/7, P = 0.023). Two patients achieved a pregnancy after cryopreserved-
thawed embryo transfer in patients with dual oocyte retrieval.
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Limitations, reason for caution: Since this was a preliminary retrospective study 
with small sample size, randomized study in a larger scale will be necessary.
Wider implications of the findings: These findings may indicate that dual oo-
cyte retrieval in multiple follicular waves is feasible in poor responders. Addi-
tionally, it may reduce cancellation due to no embryos transferrable.
Study funding/competing interest(s): Funding by hospital/clinic(s), Seoul 
Rachel Fertility Center.
Trial registration number: None.

P-566 The effect of preceding ovulation and FSH on bone metabolism in 
women undergoing controlled ovarian stimulation

V. Seifert-Klauss1, A. Ritzinger1, M. Schmidmayr1, B. Lesoine2, D. Berg2

1Klinikum rechts der Isar, Frauenklinik und Poliklinik TU München, München, 
Germany
2ART Bogenhausen, Reproductive medicine, München, Germany

Study question: Do bone markers (CTX, TRAP) differ depending on preced-
ing ovulation versus anovulation and how does endogenous and therapeutic 
FSH influence female bone metabolism?
Summary answer: All bone markers were slightly lower in ovulatory cycles at 
baseline. No significant correlation could be found between CTX and FSH in 
this short-term study. The course of osteocalcin correlated positively with the 
course of FSH in the ovulatory group (p = 0.021), while the courses of TRAP 
(p = 0.015) and CTX (p = 0.037) correlated positively with estrogen in the 
anovulatory group.
What is known already: Direct effects of FSH on bone are under discussion 
since 2006, as ovarectomised rats experienced more bone loss than ovarect-
omised and hypophysectomised rats (Sun et al., 2006). FSH with or without LH 
is used in therapeutic dosages for IVF. Whether FSH stimulates bone resorp-
tion in women undergoing gonadotropin-therapy for assisted reproduction was 
unknown.
Study design, size, duration: 100 women undergoing ART were recruited after 
informed consent to have serum samples taken, measuring their bone markers 
on 4 visits during controlled ovarian stimulation. GnRH analogues were used 
for down-regulation before stimulation start and during stimulation. A com-
bination of FSH and HMG or FSH alone was given for stimulation, starting 
around day 3.
Participants/materials, setting, methods: In 30–45-year-old IVF-patients, 
bone alkaline phosphatase (BAP), osteocalcin (OC) c-terminal peptide (CTX) 
and tartrate-resistant acid phosphatase (TRAP) were measured on: V1 = second 
half of the preceding cycle, V2 = beginning of stimulation cycle, V3 = oocyte 
retrieval day, V4 = luteal phase of stimulation cycle.
Main results and the role of chance: Of 59 long protocol patients (average 
age: 38 years, vitamin D3: 20.5 ng/ml), 27 participants were ovulatory and 32 
participants anovulatory (progesterone ≤6 ng/ml) at V1. All bone markers were 
slightly lower in ovulatory cycles than in anovulatory cycles, CTX (p = 0,055). 
Estrogen was comparable in both groups (p = 0,867), initial FSH levels were 
lower in ovulatory cycles (p = 0,002). While ovulatory patients showed lower 
average FSH levels in V1 (median FSH 4.4 mIU/ml), anovulatory started with 
median values of 6.3 mIU/ml which decreased to 4.85 mIU/ml (p = 0.027) at 
V2. BAP (p = 0.962) and osteocalcin (p = 0.140) did not change significantly 
V1 to V2 in the ovulatory group, TRAP decreased (p = 0.004), CTX increased 
(p = 0.084). After anovulation, TRAP (p = 0.054) and BAP (p = 0.049) de-
creased from V1 to V2.
Limitations, reason for caution: Since the life cycle of a single BMU 
(bone mineral unit) lasts 3 months, this small and short term study may not 
have captured possible effects of repeated treatments in long-term fertility 
patients.
Wider implications of the findings: The courses of FSH and CTX seemed to 
be associated, but no significant positive correlation between both was found. 
As osteocalcin is interpreted as a marker for bone formation in particular but 
also as a marker for bone turnover in general [3], the positive correlation with 
FSH could be interpreted as a reaction of bone turnover to FSH. A significant 
correlation however was only seen in the ovulatory group.
Study funding/competing interest(s): Funding by hospital/clinic(s), Funding 
by commercial/corporate company(ies), ART Bogenhausen, aided by a grant 
from Ferring Arzneimittel GmbH.
Trial registration number: None.

P-567 Pregnancy and neonatal outcome following ovulation induction 
with the aromatase inhibitor letrozole and clomiphene citrate

Y. Nakamura1, Y. Nakajo1, S. Miyatani1, K. Sato1, M. Honda1, K. Kobayashi1, 
M. Toya1, E. Sakamoto2, T. Takeuchi2, K. Kyono1

1Kyono ART Clinic, Department of Ob/Gyn, Sendai, Japan
2Kyono ART Clinic Takanawa, Department of Ob/Gyn, Tokyo, Japan

Study question: To evaluate the pregnancy and neonatal outcome after  
ovulation induction with the aromatase inhibitor letrozole or clomiphene  
citrate (CC).
Summary answer: There were no significant differences between the letrozole 
and CC groups.
What is known already: Aromatase inhibition has recently been focused on 
as an effective means of ovulation induction in the management of fertility. 
Letrozole, a highly selective, non-steroidal aromatase inhibitor, can success-
fully induce ovulation in women, including even those who are resistant to clo-
miphene citrate.
Study design, size, duration: The study included couples directed to the IVF 
unit at Kyono ART clinic, Japan, for IVF/ICSI treatment from January, 2002 
to November, 2012. The subjects were 1389 couples with 2461 oocyte pick up 
cycles, divided into two groups: letrozole in 1113 cycles and CC in 1348 cycles.
Participants/materials, setting, methods: We compared the results of assisted 
reproductive technology (ART) and neonatal conditions in the letrozole and 
CC groups. We assessed the fertilization rate (FR), embryo development, cu-
mulative pregnancy rate (PR), neonatal conditions at birth and development of 
movement and language between the two groups.
Main results and the role of chance: There were no significant differences 
between letrozole and CC in mean age (38.8 ± 4.3 vs. 39.7 ± 4.2), FR (67.8% 
vs. 70.2%), good quality embryo on day 3 (46.2% vs. 44.2%) or blastocyst 
formation rate (39.7% vs. 39.6%). PR was significantly higher in the letrozole 
group compared with the CC group (22.7% vs. 16.8%, P = 0.00047). There 
were no differences in the results of neonatal outcomes between the two groups 
(letrozole group, 137 singletons and 8 sets of twins; CC group, 72 singletons 
and 6 sets of twins). In the letrozole group, there were two cases of congenital 
abnormality: one of 21 trisomy and one of polymelia. In CC group, there was 
one case of congenital abnormality: a neonatal death stemming from congenital 
cardiac disease and congenital clubfoot.
Limitations, reason for caution: None.
Wider implications of the findings: Aromatase inhibitors and CC resulted in 
favorable pregnancy and neonatal outcomes and indicated that children were 
growing normally. It is shown that the two drugs are safe for mothers and fe-
tuses. However, we need to consider further long-term follow up in the future.
Study funding/competing interest(s): Funding by hospital/clinic(s), Kyono 
ART Clinic.
Trial registration number: This study is not RCT.

P-568 Clinical pregnancy and live birth rates in in vitro fertilization are 
dependent on the physician performing the embryo transfer; a study of 
10780 cycles

M. Kavrut1, M. Onal1, A. Cil1, N. Gungor1, F. Aybar1, H. Akbas1, S. Kahraman1

1Istanbul Memorial Hospital, IVF and Reproductive Genetics Center, Istanbul, 
Turkey

Study question: The aim of our study is to investigate the influence of the 
physician performing the embryo transfer with a standardized procedure on 
the clinical pregnancy and live birth rates in an IVF-ET program. Confound-
ing factors were minimized by selecting day 5 blastocyst transfers of patients 
under 35.
Summary answer: Clinical pregnancy and live birth rates were significantly 
different amongst embryo transfer providers. There was not a correlation be-
tween clinical pregnancy and live birth rates and number of physicians’ embryo 
transfer cycles. The skills of the physicians performing the embryo transfer and 
the patients’ demographic characteristics appear to influence the outcome.
What is known already: Embryo transfer is a crucial step in IVF and there 
are a lot of factors which appear to influence pregnancy rates. The physician’s 
impact on the success of treatment is less certain, because conflicting results 
have been reported. Several studies have denied such an association whereas 
others suggested that the physician factor may be an important variable in the 
outcome. However there is no consensus yet.
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Study design, size, duration: This retrospective cohort study includes 10780 
IVF/ICSI cycles performed between the years of 2000 and 2011 at Istanbul 
Memorial Hospital (IMH). The differences between the clinical pregnancy and 
live birth rates of eight individual physicians were analyzed.
Participants/materials, setting, methods: The study was performed using the 
electronic IVF database of IMH. From the computerized patient charts, data 
were retrospectively collected on 10780 embryo transfer cycles. All transfers 
were performed under ultrasound guidance by use of a soft Wallace catheter 
with patients who had a full bladder.
Main results and the role of chance: Clinical pregnancy rates and live birth rates 
varied among the individual physicians performing the embryo transfer. The pa-
tient and cycle characteristics (Age, BMI, number of previous trials, number of 
total oocytes and day of embryo transfer) were significantly different among pro-
viders. In an ideal patient group, in which the patient demographics were more 
uniform and confounding factors were minimized by selecting day 5 blastocyst 
transfers of patients under 35. There were statistical differences in individual phy-
sician performances within the same IVF program. Among 8 physicians, the clini-
cal pregnancy rate in the patients under 35 group ranged from 46.5 % to 62.3% and 
the live birth rates from 23.2% to 55.0% which were statistically different. There 
are statistically significant differences in individual outcomes among providers.
Limitations, reason for caution: The limitation of our study was in a retro-
spective nature of study and many confounding factors have affected the ART 
outcome.
Wider implications of the findings: The skill of the physician performing the 
embryo transfer may influence the outcome of the IVF. Experience did not seem 
to correlate with outcome. Although other factors such as embryo quality, cycle 
and patient’s characteristics played a significant role, the present results particu-
larly emphasised the importance of the role of the embryo transfer provider on 
the outcome of IVF/ICSI. These findings is supported by the results of previous 
studies, however contradictory data does also exist.
Study funding/competing interest(s): Funding by hospital/clinic(s), Istanbul 
Memorial Hospital.
Trial registration number: None.

P-569 Efficacy of GnRH agonist supplementation for luteal phase 
support

C.M.M. Brigante1, M. Mignini Renzini1, R. Comi1, I. Caliari1, F. Benedetti1, 
M. Mastrolilli1, A. Villa1, T. Guarneri1, R. Fadini1

1Biogenesi, Istituti Clinici Zucchi, Monza, Italy

Study question: The purpose of this study was to assess in IVF/ICSI cycles 
the efficacy, as pregnancy and implantation rates, of a single administration of 
GnRh agonist after embryo transfer, in addition to progesterone therapy.
Summary answer: In both IVF and ICSI cycles, Implantation, clinical and on-
going pregnancy rates were significantly higher in patient group who received 
GnRh agonist in the luteal phase.
What is known already: In addition to progesterone therapy, GnRH agonist 
administration has been proposed as intervention to support the luteal phase in 
IVF and ICSI cycles. It is hypothesized that GnRH analogs can promote corpus 
luteum maintenance and/or have a direct effect on the embryo, improving the 
success rates.
Study design, size, duration: Five hundred twenty IVF/ICSI patients undergo-
ing embryo transfer, from April to December 2013, were analyzed and divided 
in two groups (Group A: GnRh agonist and progesterone, Group B: only pro-
gesterone) in a retrospective study.
Participants/materials, setting, methods: Two hundred forty IVF/ICSI pa-
tients undergoing embryo transfer, were included in Group A (progesterone 
plus GnRH agonist) and two hundred eighty in Group B (progesterone alone). 
Chi square analysis was used for statistical comparison.
Main results and the role of chance: Patients characteristics, age, number of 
oocytes, transferred embryo quality and number, were similar, with no statistical 
differences between the two groups. Also, there was no significant difference in 
the fertilization rate. However clinical and ongoing pregnancy rates were higher 
in Group A: 46.7% vs. 29.2, P < 0.02 and 41.8% vs. 24.2%, P < 0.02 respec-
tively. Furthermore, implantation rate was significantly increased in group A 
(31.8% vs. 16.1%, P < 0.05)
Limitations, reason for caution: Although our findings confirm previous expe-
riences in this subject, large RCT are necessary to precisely assess the impact of 

luteal GnRH agonist administration on IVF success. Probably, GnRH agonists 
could improve success rates only on cleavage stage embryo transfer.
Wider implications of the findings: Pregnancy and implantation rates, in IVF 
and ICSI cycles, could be significantly improved by a single administration of 
GnRH agonist during the luteal phase. These treatment could be adopted as a 
routine luteal phase support for assisted reproduction treatments.
Study funding/competing interest(s): Funding by hospital/clinic(s), Bio-
genesi Reproductive Medicine Centre.
Trial registration number: Not applicable.

POSTER VIEWING

REPRODUCTIVE EPIDEMIOLOGY AND HEALTH ECONOMY

P-570 Awareness of factors affecting future fertility in young men and 
women

A.G. Shayeb1, C. Dolderson1, D. McLernon2, S. Logan3, S. Baguley3, 
S. Bhattacharya4

1University of Aberdeen, Aberdeen Fertility Centre, Aberdeen, United Kingdom
2University of Aberdeen, Division of Applied Health Sciences, Aberdeen, 
United Kingdom
3NHS Grampian, Sexual and Reproductive Health, Aberdeen, United Kingdom
4University of Aberdeen, School of Medicine and Dentistry, Aberdeen,  
United Kingdom

Study question: What is the level of awareness about reproductive risk factors 
among a group of young men and women (aged 18–25 years) representing a 
variety of social and educational backgrounds?
Summary answer: Young adults seem to have a good level of awareness about 
important factors affecting their future fertility. However there are gaps in their 
knowledge and many believe in fertility myths. Education is a key determinant 
of awareness levels.
What is known already: Previous studies have exclusively assessed the views 
of individuals attending higher education institutions and have mainly ad-
dressed perceptions of the effect of advanced female age and postponement of 
pregnancy on future fertility. Most have demonstrated lack of awareness about 
the negative impact of female age on future fertility. Few studies have assessed 
the views of young adults on other key factors which could affect fertility
Study design, size, duration: A questionnaire based crossectional study was un-
dertaken in 2009. Eight hundred questionnaires were distributed; 487 completed 
and returned (61% response rate), 414 (52% of the total distributed) were valid 
for analysis (204 males; 210 females).
Participants/materials, setting, methods: Young adults (18–25 years old) 
were recruited from three settings (two U.K. National Health Service clinics 
and a University campus). The questionnaire included: demographic details, 
questions about factors suggested in the published literature to have an impact 
on future fertility and some “fertility myths” (a total of 24 factors with ques-
tions about their effects on males and females). Logistic regression was used to 
compare the proportions of males and females identifying >50% and >75% of 
the important fertility risk factors correctly, adjusted for potential confounders.
Main results and the role of chance: The mean (standard deviation) age in 
years of male and female participants were 21.7 (2.2) and 21.2 (2.0). The fe-
males were significantly more qualified than males-[25% holding a university 
degree compared to 17% of males]. 89% and 86% of females and 92% and 
93% of males respectively recognised advanced female age and male smoking 
as risks to fertility. Some misconceptions existed such as putting higher em-
phasis on poor diet and emotional stress compared to chlamydial infection for 
females. The level of correct knowledge was associated with level of education 
(p < 0.001). When adjusted for potential confounders (age, recruitment site, 
and level of education), a comparable proportion of males and females identi-
fied >50%, and >75% of the recognised risk factors correctly. Study strengths 
included a good sample size, participants of varying backgrounds and adjust-
ment for confounders.
Limitations, reason for caution: Suggesting risk factors in questionnaires 
can imply the answers to unaware participants. To minimize this chance we 
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included factors which clearly have no relationship with fertility. Answer op-
tions included (enhances, reduces, has no effect on future fertility, or don’t 
know.) Thus, the answers are more likely to reflect the real knowledge of 
participants.
Wider implications of the findings: Although the awareness level to fertility 
risks was high, there are still some knowledge gaps with an overemphasis on the 
fertility enhancing effect of adopting a healthy lifestyle among young adults. 
Additionally many seem to believe in fertility myths. As prevention is the best 
cure, these areas should be tackled by future awareness raising programmes.
Study funding/competing interest(s): Funding by University(ies), University 
of Aberdeen, Aberdeen, Scotland, UK.
Trial registration number: Not applicable.

P-571 Association between the number of oocytes collected in a single 
oocyte pick-up (OPU) and the success of assisted reproductive technology 
(ART) treatment

Y. Wang1, J. Stanger2, E. Sullivan1

1The University of New South Wales, National Perinatal Epidemiology and 
Statistics Unit, Sydney, NSW, Australia
2Fertaid, Fertaid, Newcastle, Australia

Study question: What number of oocytes collected in a single OPU is associ-
ated with the highest crude productivity rate (defined as live deliveries resulted 
from either fresh or subsequent thaw cycles arising from a single OPU)?
Summary answer: OPUs with 17 oocytes had the highest crude productiv-
ity rate. Extra oocytes (>17) were not significantly associated with an increase 
in the crude productivity rates. The majority of live deliveries were achieved 
within the first three embryo transfer attempts.
What is known already: The number of oocytes collected in a single OPU is 
one of the most important determinants in optimizing ART treatment outcomes. 
A randomised controlled trial is not an ethical or feasible study design to inves-
tigate the association between the number of oocytes collected in a single OPU 
and subsequent successful ART treatment. Instead, a large population cohort 
study would provide the best evidence regarding this association.
Study design, size, duration: A population cohort study used the Australian 
and New Zealand Assisted Reproduction Database. This study included 65904 
OPUs in which at least one oocyte was collected in Australia and New Zealand 
during 2009 to 2010.
Participants/materials, setting, methods: Initiated OPUs and subsequent 
thaw cycles were followed until 31 Dec 2011 or a live delivery before 31 Oct 
2012. The crude productivity rates were compared by women’s age, number of 
oocytes, and number of transfer attempts using Chi-square test, linear regres-
sion and life table method.
Main results and the role of chance: Of the 65904 OPUs, 15.7% had 1–3 oo-
cytes, 79.1% had 4–20 oocytes, and 5.2% had ≥20 oocytes. There were 17602 live 
deliveries, with 98.0% of them achieved within the first three transfer attempts 
(77.8% following initiated fresh cycles, 16.0% following the first thaw cycles 
and 4.3% following the second thaw cycles). The crude productivity rate was 
39.7% for women aged 25–29 years, significantly higher than the 8.5% for 
women aged ≥40 years (p < 0.01). A significant linear trend (p < 0.01) was  
observed between the number of oocytes and the crude productivity rate fol-
lowing the first three transfer attempts, from 16.1% for OPUs with 4 oocytes 
to 39.0% for OPUs with 17 oocyte. Further increase of oocytes (>17) did not 
significantly increase the crude productivity rates.
Limitations, reason for caution: Stimulation protocol was not available in 
the database. The association between number of oocytes and productivity rate 
across age and parity needs further multivariate analysis. In this cohort study, 
subsequent thaw cycles were followed between 12 and 36 months. The produc-
tivity rate would increase with a longer period of follow-up.
Wider implications of the findings: The highest crude productivity rate was 
39.0% following the first three transfer attempts for OPUs with 17 oocytes. 
An OPU with more than 17 oocytes was associated with an increase in the 
transfer potential, but not the crude productivity rate. Further study is needed to 
investigate the best protocol of controlled stimulation to achieve the optimum 
number of oocytes collected in a single OPU according to woman’s/couple’s 
demographics and specific conditions.
Study funding/competing interest(s): Funding by University(ies), UNSW.
Trial registration number: N/A.

P-572 Analysis of factors associated with spontaneous live birth 
following cessation of IVF and ICSI treatments

D. Marcus1, A. Marcus2, S. Ayis3, A. Johnson4, S. Marcus5

1Cambridge University NHS Trust, Obstetrics and Gynaecology Department, 
Cambridge, United Kingdom
2Imperial College London, Sir Alexander Fleming Building, London,  
United Kingdom
3Kings College London, Medical Statistics, London, United Kingdom
4Epsom and St Helier University Hospital, Obstetrics and Gynaecology  
Department, London, United Kingdom
5University Hospital Lewisham NHS Trust, Obstetrics and Gynaecology  
Department, London, United Kingdom

Study question: What are the factors associated with spontaneous conception 
following cessation of IVF and ICSI treatments?
Summary answer: Our study showed that the cumulative live birth rates over 
a 6-year period were 22% for couples who have had successful IVF & ICSI 
treatments compared to 31% who had unsuccessful IVF & ICSI. Unexplained 
infertility and ovulation dysfunction were the most important factors associated 
with the live births.
What is known already: Few studies have reported spontaneous conception 
following cessation of IVF and ICSI treatments. However the rates of concep-
tion varied between these studies due to differences in patient cohort, duration 
of follow-up and the treatment received. Furthermore, most studies had a small 
sample size and were from a single IVF centre.
Study design, size, duration: An anonymous internet-based survey. All regis-
tered users of www.ivf-infertility.com received an electronic questionnaire and 
covering letter over a 6-week period ending in July 2013. The letter invited users 
to participate if they had received IVF or ICSI in the past. The covering letter 
explained the background of the study and acted as a form of informal consent.
Participants/materials, setting, methods: The questionnaire-addressed issues 
relating to information before, during and after IVF treatment included: female 
age, duration of infertility, parity, if patency of fallopian tubes were checked and 
the cause of infertility. The number of IVF & ICSI cycles, whether the patient 
conceived by IVF and the outcome. Whether the patient conceived spontane-
ously, the time taken to conceive, and the outcome of the pregnancy. Statistical 
analysis was performed using Chi Square, Fisher exact test and logistic regres-
sion where applicable.
Main results and the role of chance: 484 patients responded. Of these, 11 
responded that they made active effort not to get pregnant again as their family 
was complete or there had been changes in circumstances. A further 70 couples 
had received IVF using donated egg, donor sperm, donor embryos or had surgi-
cal sperm retrieval – these were excluded from the study. The remaining 403 
patents met the criteria for inclusion of the study. The cumulative live birth 
rates over a 6-year period following cessation of IVF & ICSI were 22% fol-
lowing successful IVF and 31% following unsuccessful IVF. The two groups of 
patients were analyzed separately in relation to the women’s age, parity before 
IVF, number of treatment cycles, duration of infertility prior to IVF, cause of 
infertility, women’s BMI, smoking habit and spontaneous conception. Unex-
plained infertility (P = 0.02) and ovulation dysfunction (P = 0.01) were the most 
significant factors associated positively with spontaneous conception. There 
was a trend that women age ≤35 and those had successful IVF had a higher 
chance of spontaneous conception compared to women aged ≥35 (P = 0.07). 
This is possibly a reflection of the study being underpowered.
Limitations, reason for caution: Our study is retrospective and relied on patient 
self-reporting with a potential for bias, as pregnant women are more likely to 
participate than disappointed patients. Also, as an internet based survey it may 
not be a representative of all infertile couples seeking IVF & ICSI treatment.
Wider implications of the findings: Most infertile couples believe that IVF/
ICSI is the only option available to them to conceive whereas our study shows 
that approximately one in four couples may conceive spontaneously. It is impor-
tant to emphasise that this is cumulative rate over a 6-year period. Probability of 
conception was significantly higher if the cause of infertility was unexplained 
or ovulation dysfunction. There was a trend that those women age ≤35 and those 
who had successful IVF were more likely to achieve spontaneous conception.
Study funding/competing interest(s): Funding by hospital/clinic(s). No fund-
ing was obtained.
Trial registration number: Following enquiry with NHS Health Research Au-
thority, no ethics committee approval was required.
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P-573 Relationship between causes of infertility and ethnic differences 
in IVF outcome – a retrospective study

A. Ray1, R. Naik1, M. Digil1, A. Shah1, A. Gudi1

1Homerton University Hospital, Obstetrics & Gynaecology, Billericay,  
United Kingdom

Study question: Is the cause of infertility responsible for ethnic differences in 
assisted reproduction outcome?
Summary answer: There are significant differences in both clinical pregnancy 
rates and the causes of infertility among ethnic groups.
What is known already: The number of IVF cycles performed each year has 
increased steadily since 1991 and in 2011 was over 60,000 in the UK. The 
live birth rate after IVF has increased from 14%, to 25% by 2010. Mater-
nal ethnicity is a significant determinant in successful outcome of ART. Live 
birth rates, clinical pregnancy rates and implantation rates following fertility 
treatment particularly IVF, are significantly lower in all ethnic groups when 
compared to white Europeans. As such, the relationship between patient eth-
nicity and the likelihood of pregnancy from IVF remains an important area 
of interest.
Study design, size, duration: In a retrospective cohort study. 867 IVF cycles 
were reviewed over a period of 1 year between January 1, 2012 and Decem-
ber 31, 2012. Main outcome measure was clinical pregnancy rate, ethnicity 
and causes of infertility in a retrospective cohort study. 867 IVF cycles were 
reviewed over a period of 1 year between January 1, 2012 and December 31, 
2012. Main outcome measure was clinical pregnancy rate, ethnicity and causes 
of infertility in a retrospective cohort study. 867 IVF cycles were reviewed over 
a period of 1 year between January 1, 2012 and December 31, 2012. Main 
outcome measure was clinical pregnancy rate, ethnicity and causes of infertility.
Participants/materials, setting, methods: Of 867 patients, 54.2% were Cau-
casian, 25.7% were Asian and 20.1% were Afro-Caribbean. Homerton Fertility 
Unit is a tertiary fertility centre located in East London serving a multiethnic 
population. Data was collected in an SPSS spreadsheet and results generated 
using SPSS commercial software (SPSS version-22, Chicago, IL). Statistical 
tests of Anova and Chi-square were used for analysis.
Main results and the role of chance: Caucasian couples had a better clinical 
pregnancy rate (35.1%) in comparison to Asian couples (25.9%) (chi-squared 
test X (2) = 12.989, p = 0.002). When controlled for age the results maintained 
significance. Afro-Caribbean women had the lowest pregnancy rate (21.2%). 
There was no significant difference in age, AMH, D3 FSH, and total FSH dose 
required, total duration of stimulation and total number of eggs collected. How-
ever differences in BMI between the ethnic groups were statistically significant 
(P = 0.019): Afro-Caribbeans had a mean BMI of 24.22 ± 7.32, Caucasians 
22.47 ± 6.99 and Asians 22.39 ± 7.59. The finding of significance differences in 
clinical pregnancy rate may be attributed to the fact that different ethnic groups 
have varying fertility problems. Caucasians had a higher percentage of low ovar-
ian reserve (24.9%) compared to Asian (21.2%) and afro-Caribbean (20.0%). 
Asians had a higher prevalence of unexplained infertility (33.2%) compared 
to Caucasians (24.2%) and Afro-Caribbeans (14.8%). Afro-Caribbeans had a 
higher incidence of male factor (31.1%) than Caucasians (20.9%) and Asians 
(16.3%). There is a significant difference in the causes of infertility between the 
ethnic groups (Chi-squared: X (10) = 29.985, P = 0.001) also maintained when 
controlled for age (X (10) = 29.655, p = 0.001).
Limitations, reason for caution: Retrospective cohort study.
Wider implications of the findings: Differences in the success rates of IVF 
between the ethnic groups are influenced by the different respective prevalences 
of the causes of infertility between these groups.
Study funding/competing interest(s): Funding by hospital/clinic(s). Homer-
ton Fertility Centre, Homerton University Hospital, Homerton Row, E9 6SR, 
United Kingdom.
Trial registration number: Not applicable.

P-574 Investments in contraceptive services and climate change 
mitigation: a win-win approach

S. Calcoen1, E. Scolaro1, D. Campbell-Lendrum2, M. Temmerman1

1World Health Organisation, Reproductive Health and Research, Geneva, 
Switzerland
2World Health Organisation, Environmental and Social Determinants of 
Health, Geneva, Switzerland

Study question: Will expanding access to contraceptive services in developing 
countries contribute to global climate change mitigation?
Summary answer: The income-related effects of expanding contraceptive use 
on greenhouse gas emissions could potentially be larger than its demographic 
effects, challenging earlier assumptions on the link between climate change 
mitigation and family planning.
What is known already: Available estimates (including Population-Environment 
literature) stress the indirect climate effects of family planning services through 
its effects on fertility, but disregard the impact of associated economic benefits.
Study design, size, duration: An extensive systematic search was conducted in 
October 2013, to review the literature on the topic of this study. The duration of 
the study was 5 months (August 2013–January 2014).
Participants/materials, setting, methods: An extensive systematic search was 
conducted using Pubmed, ScienceDirect, Google Scholar, Web of Knowledge and 
the Population-Environment Research Network. The review focused on the cross-
section between population dynamics, environmental science and reproductive 
health services, including articles that combined at least two targeted topics.
Main results and the role of chance: 

 − Increased contraceptive use has an impact on population size, age struc-
tures, household size, and other demographic parameters.

 − Complementing population numbers with other demographic charac-
teristics provide a better understanding of changing preferences for con-
sumer goods, though studies are inconclusive about the carbon outlook 
of dominant demographic trends.

 − When estimating the climate impact of contraceptive services, current 
models include the indirect climate effects of reduced fertility rates. 
These models exclude the ‘demographic dividend’ effect on per capita 
incomes which in turn affect the environment.

 − The economic effects of increased contraceptive use could potentially 
have a larger impact on the environment than its demographic effects. 
Therefore, greenhouse gas emissions reductions caused by expanded 
access to contraceptive services remain highly speculative.

 − Access to preferred contraceptive methods is fully justified on human 
rights and individual health grounds, and should be strongly promoted 
as a development priority. Preventing millions of maternal and infant 
deaths provides a clear evidence-based motivation to increase invest-
ments in contraceptive services and supplies.

 − Further research could advance understanding of the environmental im-
pact of demographic changes brought about by increased contraceptive 
coverage.

Limitations, reason for caution: Since available articles on the environmen-
tal benefits of family planning mainly present projections of CO

2
-levels, this 

review focused on the effects on climate change mitigation, which is only one 
aspect of environmental change.
Wider implications of the findings: In the context of the international am-
bition to systematically include the environmental pillar into the Post-2015  
Development Agenda, a clear assessment of environmental gains associated 
with increased contraceptive use is recommended. Although there is a high 
degree of uncertainty regarding these climate co-benefits, one should keep in 
mind the strong evidence regarding its impact on reducing maternal and chil-
dren mortality, economic development and human rights, which clearly benefits 
the reduction of global social and economic inequalities.
Study funding/competing interest(s): Funding by national/international 
organization(s). World Health Organisation.
Trial registration number: Not applicable.

P-575 Cost-effectiveness of a structured lifestyle program in overweight 
and obese subfertile women. Preliminary data from a randomised 
controlled trial – the LIFEstyle study

A.M. van Oers1, M.A.Q. Mutsaerts1, J.M. Burggraaff2,  
W.K.H. Kuchenbecker3, D.A.M. Perquin4, C.A.M. Koks5, R. Van Golde6, 
E.M. Kaaijk7, J.M. Schierbeek8, G.J.E. Oosterhuis9, F.J. Broekmans10, 
J.A. Land1, B.W. Mol11, A. Hoek1, H. Groen12

1University Medical Center Groningen University of Groningen, Obstetrics 
and Gynaecology, Groningen, The Netherlands
2Leveste Hospital, Obstetrics and Gynaecology, Emmen, The Netherlands
3Isala Clinics, Obstetrics and Gynaecology, Zwolle, The Netherlands
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4Medical Center Leeuwarden, Obstetrics and Gynaecology, Leeuwarden,  
The Netherlands
5Maxima Medical Center, Obstetrics and Gynaecology, Veldhoven,  
The Netherlands
6Maastricht University Medical Center Maastricht University, Obstetrics and 
Gynaecology, Maastricht, The Netherlands
7Onze Lieve Vrouwe Gasthuis, Obstetrics and Gynaecology, Amsterdam,  
The Netherlands
8Deventer Hospital, Obstetrics and Gynaecology, Deventer, The Netherlands
9Antonius Hospital, Obstetrics and Gynaecology, Nieuwegein,  
The Netherlands
10University Medical Center Utrecht, Utrecht University, Obstetrics and  
Gynaecology, Utrecht, The Netherlands
11University of Adelaide, School of Paediatrics and Reproductive Health, 
Adelaide, Australia
12University Medical Center Groningen University of Groningen,  
Epidemiology, Groningen, The Netherlands

Study question: Is a structured lifestyle program for overweight and obese sub-
fertile women aiming at weight reduction prior to fertility treatment more cost-
effective per ongoing pregnancy than fertility treatment only?
Summary answer: Despite the delay of fertility treatment for six months 
caused by lifestyle intervention in overweight and obese subfertile women, the 
ongoing pregnancy rate did not differ significantly and ongoing pregnancies 
were achieved at much lower costs.
What is known already: Overweight and obese women are at increased risk 
of subfertility and therefore may require fertility treatment more often. Small 
intervention studies have shown that lifestyle intervention prior to fertility treat-
ment in overweight and obese subfertile women could improve spontaneous 
pregnancy chances and therefore prevent unnecessary fertility treatment. Cost-
effectiveness studies of lifestyle programs for subfertile women have not been 
performed yet.
Study design, size, duration: We performed a cost-effectiveness analysis 
based on a randomised controlled trial (RCT – the LIFEstyle study). Subfer-
tile women with a BMI of ≥29 kg/m2 were allocated to a six-month lifestyle 
intervention program followed by fertility treatment (intervention group) or to 
fertility treatment only (control group). Follow-up was 24 months.
Participants/materials, setting, methods: Direct medical costs of the inter-
vention program and fertility treatments were calculated based on methods of 
the Dutch Health Authority and Insurance Board and medication costs. Ongo-
ing pregnancy rates are reported by intention to treat; data on the primary out-
come (vaginal birth of a healthy singleton) is not yet complete.
Main results and the role of chance: We randomly allocated 582 women and 
the data of 447 women (77%) were available for the current analysis since fol-
low-up is still ongoing (intervention group: N = 223, control group: N = 224). 
Ongoing pregnancy rates were 51.1% in the intervention group versus 58.9% 
in the control group (relative risk 0.87 95% confidence interval 0.73–1.03). 
Mean direct medical costs per patient were €2175 for the intervention group 
and €3155 for the control group. Direct medical costs per ongoing pregnancy 
were €4254 for the intervention group and €5354 for the control group. The 
incremental cost-effectiveness ratio (ICER), i.e. the ratio of the cost difference 
(−€980) and effect difference (−7.8%), was €28.428 per percent additional ongo-
ing pregnancy.
Limitations, reason for caution: These results are based on direct medical 
costs from randomisation until an ongoing pregnancy had been achieved. Data 
on costs of pregnancy, labour, perinatal morbidity and complications follow 
during 2014 and therefore are not yet included. Sensitivity analyses are required 
to evaluate the impact of differences in resource use and costs.
Wider implications of the findings: These preliminary data suggest that over-
weight and obese subfertile women who participated in a lifestyle intervention 
program may require less fertility treatments to achieve an ongoing pregnancy 
compared to fertility treatment only. Full economic evaluation from a societal 
perspective, not only including direct medical costs, and with a healthy single-
ton as primary endpoint will determine if lifestyle intervention prior to fertility 
treatment will be cost-effective.
Study funding/competing interest(s): Funding by national/international 
organization(s). The study was supported by a grant from ZonMW, the Dutch 
Organization for Health Research and Development.
Trial registration number: The trial was registered at the Dutch trial registry 
(NTR 1530).

P-576 Hair mercury concentrations and ovarian reserve parameters in 
women undergoing fertility treatments

I. Souter1, M. Afeiche2, M. Batsis3, P. Williams4, R. Hauser5, J. Chavarro6

1Harvard Medical School-Massachusetts General Hospital Fertility Center, 
Obstetrics/Gynecology/Reproductive Endocrinology and Infertility, Boston, 
MA, U.S.A.
2Harvard School of Public Health, Nutrition, Boston, MA, U.S.A.
3Harvard School of Public Health & Massachusetts General Hospital Fertility 
Center, Environmental Health & Obstetrics/Gynecology/Reproductive  
Endocrinology and Infertility, Boston, MA, U.S.A.
4Harvard School of Public Health, Biostatistics, Boston, MA, U.S.A.
5Harvard School of Public Health-Harvard Medical School, Environmental 
Health & Obstetrics/Gynecology/Reproductive Endocrinology and Infertility, 
Boston, MA, U.S.A.
6Harvard School of Public Health-Harvard Medical School, Epidemiology & 
Department of Nutrition & Department of Medicine, Boston, MA, U.S.A.

Study question: In women undergoing fertility treatments, is there an associa-
tion between hair mercury (Hg) concentrations and ovarian reserve parameters 
(i.e., antral follicle count)?
Summary answer: Increased hair mercury concentrations were associated 
with decreased antral follicle counts (AFC).
What is known already: Toxic metals such as Hg are widespread in the en-
vironment, and accumulate and biomagnify in the food chain (aquatic and 
terrestrial). Humans are ubiquitously exposed to Hg primarily through di-
etary sources (i.e., seafood). Increasing animal and human evidence links 
toxic metals with reproductive toxicity. However, little is known about the 
effects of toxic metals such as Hg on ovarian reserve and hence on women’s 
reproductive health.
Study design, size, duration: Prospective cohort; 202 women [median, 
interquartile range (IQR): 35 years (33.0–39.0)] undergoing fertility treat-
ments (12/2004-04/2012) at the Massachusetts General Hospital Fertility 
Center in Boston, MA, USA. Analysis was restricted to hair samples col-
lected either during the 12 months preceding or the 5 months following the 
AFC determination.
Participants/materials, setting, methods: Total Hg was measured in the proxi-
mal 3 cm (representing exposure during the previous 3–6 months) using a Direct 
Mercury Analyzer 80 with a matrix matched calibration curve.
Statistics: Linear regression models adjusted for age, BMI, day-3 FSH, diagnosis, 
treatment protocol, fish consumption.
Outcome Measures: AFC determined by transvaginal ultrasonography.
Main results and the role of chance: Median Hg concentration was 0.6 ppm 
(IQR: 0.3–1.1) with 30% of the hair samples having concentrations >1.0 ppm 
safety limit. Mercury concentrations showed a strong negative correlation with 
AFC. The multivariate-adjusted AFC (95% CI) for women in increasing quar-
tiles of mercury concentrations were: 11.3 (10.3–12.5), 11.3 (10.3–12.5), 10.1 
(9.1–11.1) and 10.1 (9.1–11.2), (P-trend: <0.01). This association was stronger 
among women <35 years. The corresponding multivariate-adjusted AFC (95% 
CI) were: 13.9 (10.1–19), 11.9 (8.7–16.2), 11.4 (8.4–15.5), 9.6 (7.1–13.0), (P-
trend: ≤0.01). Among women with similar fish consumption (either >1.40 or 
≤1.40 servings/week), those with high mercury levels had significantly lower 
AFC than those with low levels (>0.55 vs. ≤0.55 ppm, P < 0.05).
Limitations, reason for caution: Analysis was limited to women undergo-
ing fertility treatments and results may therefore not be generalizable to other 
women. Anti-Mullerian hormone levels were not available and therefore not 
included in the analysis. However, AFC is one of the most sensitive indicators 
of ovarian reserve.
Wider implications of the findings: We measured mercury levels in the hair, 
a reliable reflection of long term environmental exposure primarily through 
seafood consumption, to correlate with AFC (a sensitive indicator of ovarian 
reserve). We found a significant negative correlation that was stronger among 
younger women. Our results suggest that mercury has a deleterious effect on 
ovarian reserve and exposure to trace levels of Hg may lead to adverse female 
reproductive outcomes.
Study funding/competing interest(s): Funding by national/international 
organization(s), This work was supported by grants ES009718, ES000002, and 
T32DK007703 from the National Institute of Environmental Health Sciences 
(NIEHS).
Trial registration number: None.
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P-577 A predictive model of live birth in IVF/ICSI limited  
to three predictors proves non inferiority compared with referent 
templeton and Nelson models

P. Barriere1, P. Lehert2, T. Fréour1

1CHU Nantes, Biologie de la Reproduction, Nantes Cedex 01, France
2Faculty of Medicine University of Melbourne, Statistical Department,  
Melbourne, Australia

Study question: The existing predicting models in IVF are based on national 
data bases, providing large sample size but offering a limited choice of predic-
tors. Can we improve the precision of these models by using new markers, and 
define a simple index allowing an additive predictive value of the IVF past 
experience?
Summary answer: We demonstrate that the History Score HS of the patients 
defined by the sum-score of negative and positive LBs occurrences constitutes 
a key predictor in three groups of Positive (HS ≥ 1), negative (HS ≤ 2), and 
uncertain/unknown history (−2 < HS < 1), age being as second predictor, 
whereas AMH shown only useful for patients without IVF history.
What is known already: The most referenced Templeton and Nelson neces-
sitate 6 and 15 predictors, respectively. AMH constitutes a new marker not yet 
documented in national databases. In contrast with the referent models, Khader 
et al. (2013) built a model only constituted by AMH and age that reached a good 
discrimination (AuR = 0.68). Rongières et al. (2012) added AMH, age, and 
previous IVF life birth, with higher discrimination (auR = .71). However, both 
studies were monocenter, and without controlling for referent models.
Study design, size, duration: We conducted a retrospective analysis based on 
the IVF/ICSI cycles performed into our centre. 1225 patients are needed to test 
non inferiority 5% difference on discrimination compared with referent model 
with a power of 0.8 at 95% two-sided level.
Participants/materials, setting, methods: The last recently 1225 cycles were 
selected on an intention-to-treat basis (age = 33.9 ± 4.3years, BMI = 23.5 ± 
4.32 kg/m2, 2.1 ± 1.2 unsuccessful attempts, AMH = 2.2 ± 2.1 ng/L). 210 
(16.5%) out of them had a live birth. A stepwise hierarchical regression was 
first conducted to detect interaction between predictors, instead of the usual 
logistic regression method.
Main results and the role of chance: Fitting Templeton and Nelson models to 
our data provided non significantly different discrimination of 0.68 [0.63–0.73] 
and 0.67[0.62–73.0]. The stepwise regression identified three groups of medical 
history HS ≥ 1, HS ≤ –2, and –2 < HS < 1, corresponding to positive, negative 
and unknown/uncertain history summary. In each group, age significantly inter-
acted on LB with unequal weights in each group, and AMH was the only deter-
minant for the unknown group. Compared with the referent Templeton model, 
our prediction was characterized by a slightly better discrimination (R = 0.71, 
[0.65–0.77]), with a non significant difference of 0.04 [−0.02, 0.11], p = .28.
Limitations, reason for caution: Our mono-center study requires external 
validation to confirm these findings. Our results constitute an illustration of our 
proposal of definition of History Index. Although better than referent models, 
the precision remains insufficient for regular medical practice, in spite of a sat-
isfactory calibration.
Wider implications of the findings: Our model involves three predictors (HI, 
Age, AMH) compared with models needing more predictors. The reason of 
this performance lies in the quantification of history into one continuous score 
HS and accounting for the interaction between HS and age, confirming the 
need to predict LB differently according to history. Finally AMH claimed in 
previous works as a potent predictor, has only a significant effect for de novo 
patients.
Study funding/competing interest(s): Funding by commercial/corporate 
company(ies), The authors are grateful to Merck-Serono, for providing help in 
data management and statistical analysis.
Trial registration number: None.

P-578 Nutrient patterns and risk of asthenozoospermia:  
a case-control study

G. Eslamian1, N. Amirjannati2, B. Rashidkhani3, M.R. Sadegh2, 
A. Hekmatdoost4

1Shahid Beheshti University of Medical Science, Students’ Research  
Committee, Tehran, Iran
2Reproductive Biotechnology Research Center Avicenna Research Institute 
ACECR, Department of Andrology and Embryology, Tehran, Iran

3National Nutrition and Food Technology Research Institute Faculty of  
Nutrition and Food Technology Shahid Beheshti University of Medical  
Sciences, Department of Community Nutrition, Tehran, Iran
4Faculty of Nutrition and Food Technology National Nutrition and Food  
Technology Research Institute Shahid Beheshti University of Medical  
Sciences, Department of Clinical Nutrition and Dietetics, Tehran, Iran

Study question: Is there any association between nutrient patterns and idiopathic 
asthenozoospermia risk?
Summary answer: Adherence to the pattern including sodium, cholesterol, 
saturated fatty acids, trans fatty acids and etc. is potentially an unfavorable indi-
cator of asthenozoospermia risk while a diet comprising mainly of antioxidant 
nutrients may be associated with a reduced risk.
What is known already: The association of nutrient patterns and semen quality 
is not yet well studied, and the rare studies have been conducted in developed 
countries. Previous studies have reported some antioxidants may maintain or 
improve semen quality whereas high intake of saturated fatty acids and trans 
fatty acids may negatively associated with semen quality in humans.
Study design, size, duration: In this case control study, 107 incident astheno-
zoospermic men and 235 age-matched controls were interviewed through the 
infertility clinics in Tehran, Iran, from January 2011 to November 2012.
Participants/materials, setting, methods: Usual dietary intakes were collect-
ed using a semi-quantitative food frequency questionnaire and semen quality 
data were analyzed according to the fifth edition of WHO guideline. Dietary 
patterns were derived using factor analysis. The first tertile served as the refer-
ence category for regression analyses.
Main results and the role of chance: In principal component analysis two 
nutrient patterns emerged: Factor 1 explained 32.7% of the total variance and 
had high loadings for riboflavin, niacin, pyridoxine, thiamin, magnesium, pan-
tothenic acid, cobalamin, vitamin C, folate, vitamin D, total fiber, selenium, 
phosphorus, vitamin E, manganese, vitamin K, monounsaturated fatty acids, 
polyunsaturated fatty acids and potassium. Factor 2 displayed high loadings for 
sodium, cholesterol, saturated fatty acid, fat, biotin, carbohydrate, iron, fluoride, 
zinc, copper, calcium and protein. After adjustment for potential confounders, 
participants in the highest tertile of the “Factor 1” scores, had 59% lower risk of 
asthenozoospermia compared to those in the lowest (p-trend: 0.002). Being in 
the highest tertile of the “Factor 2” was positively associated with the astheno-
zoospermia risk (OR: 2.77, 95% CI: 1.75–3.11).
Limitations, reason for caution: Measurement bias, selection bias and recall 
bias were inevitable.
Wider implications of the findings: Patients with asthenozoospermia should 
be advised to adhere to prudent pattern rich in fruits, vegetables, poultry, 
skimmed milk and sea foods as well as low in processed meat, high-fat dairy 
products and sweets.
Study funding/competing interest(s): Funding by University(ies), This study 
was financially supported by the National Nutrition and Food Technology 
 Research Institute, Faculty of Nutrition and Food Technology, Shahid Beheshti 
University of Medical Science, Tehran, Iran. No conflict of interests to declare.
Trial registration number: None.

P-579 From the couple to the family: how many infertile couples  
become actually parents due to assisted reproductive treatments

C. Wittemer1, T. Schweitzer2, F. Lestrade2, J.P. Ragage2, R. Wasels1

1Laboratoire Espacebio, ART Centre, Metz Cedex 03, France
2CHR Metz, ART Centre, Metz Cedex 03, France

Study question: This study aims to analyze the 2 years’ medical course of 232 cou-
ples with primary infertility, having undergone their first IVF or ICSI treatment in 
2011, in order to evaluate how many of them will actually achieve their desire objec-
tive of having a child.
Summary answer: One hundred forty two couples, given 61.2% of the studied 
population has achieved parenthood due to fresh or frozen embryo transfers at 
the latest 2 years after their first attempt: only deliveries or clinical pregnancies 
of more than 6 months were taken into account in this result.
What is known already: Several studies have investigated the take home baby 
rate after ART treatments. They usually concerned large populations of couples 
presenting different infertility profiles, followed during a long period of time. 
As in France only 4 IVF attempts were allowed by law, couples’ medical course 
could be short and few studies considered the cumulative parenthood rate in 
this particular situation.
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Study design, size, duration: This study concerned 232 couples with primary 
infertility having undergone their first IVF or ICSI treatment in 2011 and whose 
medical course was carefully followed until December 2013. For each couple 
each ART attempt was documented: fresh and frozen embryo transfers; follow-
up of all initiated pregnancies until delivery.
Participants/materials, setting, methods: All the 232 couples had undergone 
their different ART treatments in our center. An Excel file was constituted to 
collect all clinical and biological data, in case of missing data couples were 
contacted by phone or mail resulting in a dropout rate of only 7.7%.
Main results and the role of chance: Of the 232 couples, 92 achieved parent-
hood after their first IVF attempt, 40 after their second one, 8 after their third one 
and 2 after their last attempt. For 19 among these 142 parents, a second preg-
nancy was even obtained. Only twelve twin pregnancies were observed (8.4% of 
the deliveries) due to the high rate of elective single embryo transfer (eSET: 55% 
of all fresh ET). For nine couples a spontaneous pregnancy occurred despite un-
successful IVF attempts (3.9%). Seventeen couples decided to abandon without 
using their 4 authorized attempts (7.3%). A divorce occurred for five couples. 
Given the high number of still frozen embryos (543) the cumulative take home 
baby rate of 61.2% obtained will certainly increase in the future.
Limitations, reason for caution: As this study focused on a specific population 
(primary infertility, first IVF attempt performed during a 1 year period), the num-
ber of cases is lower than other published studies. The young age of the women 
at their first IVF cycle (31.5 ± 4.6 years) must also be considered in the analysis.
Wider implications of the findings: This study allows us to give precise infor-
mation concerning their real chances of being parents for these young couples 
with primary infertility who arrive for the first time in our center. More pre-
cisely we encourage them to continue even after a first unsuccessful attempt 
for 35% of the pregnancies were obtained secondarily. This work justifies the 
French medical reimbursement support system for very few couples undergone 
the fourth IVF attempt with very low success.
Study funding/competing interest(s): Funding by hospital/clinic(s), Laboratoire 
ESPACEBIO/CHR-Metz.
Trial registration number: This is an observational study.

POSTER VIEWING

REPRODUCTIVE SURGERY

P-580 Endovascular embolization of uterine arteries before surgical 
delivery in women with placenta previa and placenta accreta

P. Ovsyannikov1, A. Bautin1, V. Privorotskiy1

1Almazov Federal Heart Blood and Endocrinology Centre, Perinatal Centre, 
Saint Petersburg, Russia C.I.S.

Study question: To compare the effectiveness of the traditional surgical treat-
ment combined with the use of endovascular techniques in surgical abdominal 
delivery in women with placenta previa and accreta. To estimate the effects 
of endovascular embolization of uterine arteries accomplished before surgical 
delivery in women with placenta previa and placenta accreta.
Summary answer: Comparing the results of conventional surgical treatment 
and combined operations using UAE in group of patients without placenta ac-
creta (subgroup CONna and UAEna) there were no significant differences in the 
amount of blood loss and necessity for blood transfusion (Table 2). The main 
and control group did not differ in frequency of the hysterectomy. There were no 
differences between the group in ICU stay duration and hospital stay duration.
What is known already: Disturbance of placental attachment is associated 
with an increased risk of premature detachment, post-partum bleeding, intra-
partum fetal death [1]. Placenta accreta occurs in 9% of patients with placenta 
previa and 0.004% of women without previa.
Study design, size, duration: 51 patient with a complete placenta previa which 
were delivered in 2 hospitals during 2013 year.
Participants/materials, setting, methods: The main group (Gr UAE) con-
sisted of 16 pregnant women with abnormal placentation who was operated. 
9 patients had placenta accreta (the subgroup UAEa.), 7 women had placenta 
previa without evidence of accreta (the subgroup UAEna.)

Main results and the role of chance: The combined use of UAE allowed to 
avoid complete cases of hysterectomy in patients of the main group. In the con-
trol group all interventions in cases of placenta accreta lead to hysterectomy. 
The use of temporary UAE in operative abdominal delivery in women with 
placenta accreta significantly reduces blood loss, need for blood transfusion and 
women disability. This study did not reveal any benefits of combined technique 
over the conventional abdominal operative delivery in patients with placenta 
praevia with no signs placenta accreta.
Limitations, reason for caution: Average time of radioscope was 7.6 ± 7.8 min.
Wider implications of the findings: There are increasing number of reports 
about a successful use of uterine artery embolization techniques, which allows 
to save the uterus.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Almazov Federal Heart, Blood and Endocrinology Centre.
Trial registration number: Has no registration number.

P-581 Hysteroscopic outpatient metroplasty to expand  
dysmorphic uteri (HOME-DU) technique

D. D’Auria1, A. Di Spiezio Sardo1, M.L. Spinelli1, G. Nazzaro1, P. Florio1, 
D. Paladini1, C. Di Carlo1, C. Nappi1

1Università di Napoli Federico II, Neuroscienze e Scienze Riproduttive ed 
Odontostomatologiche, Napoli, Italy

Study question: Could Hysteroscopic Outpatient Metroplasty to Expand Dys-
morphic Uteri (HOME-DU technique) be safe and effective to increasing the 
volume and improving the morphology of the uterine cavity of dysmorphic 
uteri (i.e., T-shaped uteri and tubular-shaped/infantilis uteri).
Summary answer: Our findings would support the HOME-DU technique to be 
safe and effective in expanding the volume and normalizing the morphology of 
the uterine cavity of dysmorphic uteri.
What is known already: The novel ESHRE/ESGE classification system of fe-
male genital tract congenital anomalies incorporates in Class I all uteri with 
normal outline but with an abnormal lateral wall’s shape of the uterine cavity. 
These uteri (i.e., T-shaped uterus and tubular-shaped/infantilis uteri) are defined 
as “dysmorphic”. Several studies have showed very poor reproductive perfor-
mance when these uterine malformations are not treated, since altered volume 
and shape of the uterine cavity are likely to contribute to defective endometrial 
receptivity.
Study design, size, duration: This is a prospective trial (Canadian Task Force clas-
sification II-A) conducted on 30 women enrolled from June 2011 to March 2012.
Participants/materials, setting, methods: The study was conducted in the 
Department of Obstetrics and Gynecology, University of Naples Federico II, 
Italy. Thirty women with dysmorphic uterus, as diagnosed by office hyster-
oscopy and three-dimensional trans-vaginal ultrasound (3D-TVS) underwent 
surgery. The HOME-DU technique consists in making two deep incisions on 
the fibromuscular constriction rings in the isthmic area with a 5 Fr bipolar elec-
trode and, subsequently, on the anterior and posterior uterine walls, from the 
fundus up to the isthmus. At the end of the procedure a polyethylene oxide-so-
dium carboxymethyl cellulose gel is applied to prevent intrauterine adhesions. 
Surgical procedures were performed in the outpatient setting under con-
scious sedation, using a 5 mm continuous flow office operative hysteroscope.  
Follow-up consisted in office diagnostic hysteroscopy and 3D-TVS in the 
 immediately following menstrual cycle.
Main results and the role of chance: The HOME-DU technique was suc-
cessfully performed in all cases without any significant complication. A sub-
jective increase of the uterine volume was noted in all patients, as measured 
at hysteroscopy by using the opening of the jaws of the grasping forceps as 
reference measure. At 3D-TVS follow-up, the uterine cavity volume signifi-
cantly increased (from 2.1 ± 0.4 cm3 to 1.4 ± 0.2 cm3 P = 0.00) and the uterine 
morphology improved in all patients, with the exception of one woman.
Limitations, reason for caution: The post-surgical reproductive outcome was 
not assessed.
Wider implications of the findings: Our data support the safety and efficacy 
of this novel outpatient technique in order to improve the volume and shape of 
dysmorphic uteri without the need of general anesthesia and traditional resecto-
scopic surgery. This represents the pre-requisite for advocate a wider use of such 
outpatient technique in women affected by such peculiar uterine anomalies with 
a history of primary or secondary infertility, recurrent abortion and pre-term 
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delivery. Preliminary (not reported) data seem also to show that such improved 
uterine cavity may result in better reproductive outcomes. However the comple-
tion of 18 months follow-up is required in order to draw definitive conclusions.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Università degli studi di Napoli Federico II.
Trial registration number: No.

P-582 A comparative analysis between two aspiration pressures  
for oocyte retrieval in egg donation cycles: a pilot trial

J. Castillo1, A. Perez1, E. Quevedo1, M. Tió1, R. Bernabeu1

1Instituto Bernabeu, Assisted Reproduction Unit, Alicante, Spain

Study question: Is there any difference in terms of oocyte recovery rate between 
two different aspiration pressures for egg retrieval?
Summary answer: Aspiration pressure (150 vs 200 mmHg) does not seem to 
affect oocyte yield in egg donors.
What is known already: Transvaginal ultrasound-guided follicular aspiration 
rapidly replaced laparoscopic or transabdominal route for oocyte recovery in IVF 
cycles. Initially, aspiration pressures up to 120 mmHg were used in order to avoid 
‘egg damage’. Nowadays, aspiration pressures ranging from 150–200 mmHg are 
usually employed in many IVF units. Surprisingly, to the best of our knowledge, 
there is no report of prospective, comparative trials addressing the optimal aspi-
ration pressure in IVF cycles.
Study design, size, duration: A prospective comparative operator-blind trial 
including 20 egg donors, in November 2013.
Participants/materials, setting, methods: Twenty egg-donors were divided into 
two groups: Group 1 (150 mmHg; n = 10) and Group 2 (200 mmHg; n = 10).  
A 17-G aspiration needle was used. The study was powered to detect differences 
in the number of eggs retrieved, but also the aspiration time and oocyte structural 
damage rate were analyzed.
Main results and the role of chance: Age, total dose of FSH received, days of 
antagonist used and number of follicles >11 mm on the last US scan, all these 
pre randomization parameters were statistically similar. The number of eggs re-
trieved was 20.7 ± 7.4 vs 19.1 ± 5.2 (p = 0.5); aspiration time (min) was 7.1 ± 1.7 
vs 6.9 ± 1.3 (p = 0.7); egg structural damage rate was 9/207 (4.3%) vs 10/191 
(5.2%) in group 1 vs 2 respectively, being these results not significantly different.
Limitations, reason for caution: The participants in our study consisted of 
patients with favorable prognosis; hence, our findings cannot be necessarily, 
extrapolated to a more adversely selected patient population (e.g., obese, en-
dometriosis or diminished ovarian reserve patients). The sample size available 
restricted statistical power to detect differences in aspiration time.
Wider implications of the findings: In this pilot study the aspiration pressure 
does not seem to affect oocyte yield in egg donors. Future trials aimed to detect 
differences in operating time may help to fine-tune the optimal aspiration pres-
sure. Statistical descriptive data such as the operating time (mean 7 min in the 
current trial) and follicular aspiration rate (20 s per follicle in this trail) may be 
useful for a better organization and logistics in the operating room.
Study funding/competing interest(s): Funding by hospital/clinic(s), Instituto 
Bernabeu Alicante, Spain.
Trial registration number: None.

P-583 Fertility after uterine artery embolization for symptomatic 
fibroids in women without associated infertility

A. Torre1, B. Paillusson1, V. Fain2, O. Limot3, A. Fauconnier1, J.P. Pelage3

1Centre Hospitalier Poissy – St. Germain, Service de Gynécologie Obstétrique 
CHIP, Poissy, France
2Hopital Bichat AP-HP, Service de Gynécologie Obstétrique CHIP, Paris, 
France
3Centre Hospitalier Poissy – St. Germain, Service de Radiologie, Poissy, 
France

Study question: What is the fertility of young women eligible for surgical myo-
mectomy but who decided to have a uterine artery embolization (UAE)?
Summary answer: In the absence of other infertility factor, UAE improves 
symptoms and quality of life and is associated with a 38% term-pregnancy rate 
comparing favorably with surgical series of myomectomy.
What is known already: Treating symptomatic fibroids with UAE in women 
seeking future fertility remains a matter of debate. Complications such as  

hysterectomy for necrosis or ovarian failure could compromise future fertility. 
At present, UAE is recommended in young patients only if surgical myomec-
tomy is contraindicated. In a preliminary study, 66 young women not eligible 
for surgical myomectomy were treated with UAE. No birth had been obtained 
in these women with associated infertility factors.
Study design, size, duration: Prospective cohort study, from March 2009 to 
January 2011 on 16 patients.
Participants/materials, setting, methods: Patients <41 years old, with mul-
tiple symptomatic fibroids and no associated infertility factors were included. 
Bilateral limited UAE using Tris-acryl microspheres >500 μm were performed. 
Laparoscopies with dye test and hysteroscopies were performed 3 months after 
UAE. Pelvic MRI, quality of life (UFS-QoL), ovarian function and fertility 
were prospectively followed.
Main results and the role of chance: Women were 35 (26–41) years old. After 
UAE, symptoms score was reduced by 64 % (95%CI 48%–74 %), the quality 
of life score was improved by 131 % (95%CI 44%–218 %) and the uterine 
volume was reduced by 32 % (95%CI 24%–40 %). Ovarian reserve remained 
stable. Two women had complication following UAE: an early endometritis 
was treated conservatively with antibiotics. A localized uterine rupture was 
diagnosed during the dye test and was easily sutured during laparoscopy. Dur-
ing the 14 months of follow-up, 6 pregnancies occurred (fertility rate 38%, 
95%CI 13%–62%). Two pregnancies were complicated: one case of intrauter-
ine growth restriction with favorable full-term delivery and one case of HELLP 
syndrome with a delivery at 34 weeks. The birth weight ranged from 1980 g 
to 4030 g.
Limitations, reason for caution: The size of our cohort is limited.
Wider implications of the findings: A phase II randomized controlled trial 
comparing UAE and surgical myomectomy in this population is required.
Study funding/competing interest(s): Funding by national/international 
organization(s), CIRC AP-HP.
Trial registration number: Clinical trial P071006.

P-584 Should surgery be performed in women with endometriosis  
prior to ART to improve reproductive outcome

Y. Cheong1, M. Hamden1, G. Dunselman2

1Complete Fertility Centre, Princess Anne Hospital, Southampton,  
United Kingdom
2Maastricht University Medical Centre, Department of Obstetrics and  
Gynaecology, Maastricht, The Netherlands

Study question: What is the impact of endometriosis on reproductive outcome 
on women undergoing ART?

Does surgical treatment of endometriosis prior to IVF impact on the out-
comes of Live Birth (LBR), Clinical Pregnancy (CPR), oocyte retrieval (MOR) 
and miscarriage rate (MR)?
Summary answer: Women with endometriosis were found to have comparable 
LBR per woman compared to those without endometriosis. Severe endometri-
otic disease may have a detrimental impact on the success of ART and surgical 
treatment especially of more severe disease may potentially contribute adverse-
ly to the success of ART.
What is known already: A poorer reproductive outcome has been associated 
with subfertile women with endometriosis undergoing assisted conception 
treatment. Surgical treatment of women with minimal and mild endometriosis 
is recommended as it improves spontaneous pregnancy. However the impact of 
surgery on the reproductive success rate of women undergoing IVF (in vitro 
fertilisation)/ICSI (intra-cytoplasmic sperm injection) is less clear.
Study design, size, duration: Meta-Analysis and systematic review.
Participants/materials, setting, methods: A total of 1346 papers were identi-
fied through electronic search and after screening, 36 studies were eligible to be 
included for data synthesis.
Main results and the role of chance: Compared to controls, women with 
endometriosis have comparable LBR (OR 0.94, 95% CI [0.84 to 1.06], 
n = 13, 12.682 patients, I2 = 35%), lower CPR (OR 0.78, 95% CI [0.65, 0.94], 
n = 20.757, I2 = 66%), lower MOR (MD −1.98, 95%CI [−2.87 to −1.09], 
n = 17.593, I2 = 97%) but a similar MR (OR 1.26, 95% CI [0.92.1.70], n = 1259, 
I2 0%). Women with ASRM III-IV endometriosis had a lower LBR (OR 0.77, 
95% CI [0.64 to 0.92], n = 3849, I2 = 0%), CPR (OR 0.60, 95% CI [0.44 to 
0.81], n = 9471, I2 = 62%) and MOR (MD −1.76, 95% CI [−2.73 to 0.79], 
n = 9172 patients, I2 = 92%) when compared to controls. Sensitivity analysis 
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suggests that women with more severe disease (ASRM III–IV) had lower LBR 
(OR 0.78 95% CI [0.65 to 0.95], n = 2550, I2 = 43%), CPR (OR 0.53 95% CI 
[0.33 to 0.84], n = 3470, I2 = 85%), and lower MOR (MD −2.46 95% CI [−3.42 
to −1.51], n = 3592, I2 = 91%).
Limitations, reason for caution: Due to the observational nature of the in-
cluded studies, the result of this study is subjected to confounders relating to 
clinical heterogeneity.
Wider implications of the findings: Severe endometriotic disease may have 
detrimental impact on the outcome of ART. Surgical treatment especially of 
more severe disease may potentially be detrimental to the success rate of ART. 
The role of nonsurgical/medical management needs to be further explored.
Study funding/competing interest(s): Funding by University(ies), Funding 
by hospital/clinic(s), Ministry of Higher Education, University of Malaya, 
Malaysia; Complete Fertility Centre Southampton.
Trial registration number: Not applicable.

P-585 Results of microsurgical refertilisation after vasectomy  
and validation of factors predicting overall success

G. Spiliopoulos1, S. Kliesch1

1Centre for Reproductive Medicine and Andrology, Andrology, Muenster, 
Germany

Study question: Which factors can be used as a predictive tool for forecast-
ing a successful clinical outcome after microsurgical refertilisation following 
vasectomy?
Summary answer: Intraoperative semen analysis, postoperative glucosidase 
levels and preoperative FSH level have a high prognostic value regarding vas pa-
tency after vasectomy reversal irrespective of post-vasectomy interval. Moreover, 
the chances for pregnancy seem to be higher if patency can be achieved after a 
vasectomy interval <10 years.
What is known already: Prior studies have suggested that the obstructive inter-
val negatively affects the patency and pregnancy rates after microsurgical refer-
tilisation. Some researchers have found out that intraoperative semen analysis 
classified according to the Silber score plays an important role in the clinical 
outcome but its predictive value is still heavily debated. No data are available 
on the relevance of biochemical seminal markers for predicting success of va-
sectomy reversal. Limited data suggest an influence of female partners age.
Study design, size, duration: This is a retrospective analysis of 191 patients 
that underwent a microsurgical refertilisation after vasectomy in our department 
between 2000 and 2011 with a follow up of at least 18 months.
Participants/materials, setting, methods: Preoperative hormones levels, testis 
volume and fatherhood were analysed. Intraoperative semen smears were clas-
sified according to Silber I (motile spermatozoa) to V (only cell debris). Post-
operative findings included semen analysis (WHO), patency status, pregnancy 
and/or delivery status and the use of ART or not in order to achieve pregnancy.
Main results and the role of chance: Mean age of patients was 43.1 ± 6.3 years, 
while female partners were younger (33.9 ± 5.8 years). A significantly posi-
tive correlation was observed between patency rate and Silber classification 
(p < 0.01), postoperative a-glucosidase (p < 0.01) and preoperative normal FSH 
serum levels (p = 0.03). Overall patency was confirmed in 85.1% of patients 
through semen analysis. Our data did not show any significant association be-
tween obstructive interval and postoperative vas patency (>10 years: 83.7%; 
≤10 years: 86.2%). The natural pregnancy rate of all patients was 34.4%. By 
additional ART pregnancy rate increased to 48.9%. Obstruction interval influ-
enced significantly spontaneous pregnancy rates (≤10 years: 45.3%; >10 years: 
18.9%). No correlation between female age and pregnancy could be shown.
Limitations, reason for caution: The retrospective study design and the inho-
mogeneous consecutive follow up are the main limitations of the present study.
Wider implications of the findings: We demonstrated that intraoperative Silber 
score, preoperative FSH serum concentration and postoperative a-glucosidase 
levels have a high predictive value concerning the clinical outcome after vasec-
tomy reversal. Time interval between vasectomy and vasovasostomy >10 years 
influences pregnancy outcome and should be taken into consideration for coun-
selling patients in respect to early and additional ART procedures after VV.
Study funding/competing interest(s): Funding by hospital/clinic(s), No spe-
cific funding was obtained for this study. None of the authors have any competing 
interests to declare.
Trial registration number: None.

P-586 Uterine fibroid pseudocapsule thickness differs among fibroid 
location: a pilot study

I. Kosmas1, A. Malvasi2, O.A. Mynbaev3, M.Y. Eliseeva4, A. Tinelli5

1General Hospital Xatzikosta, Department of Obstetrics & Gynecology,  
Ioannina, Greece
2Santa Maria Hospital, Department of Obstetrics and Gynaecology, Bari, Italy
3Moscow State University of Medicine & Dentistry, Department of Obstetrics 
Gynecology & Reproductive Medicine, Moscow, Russia C.I.S.
4Peoples’ Friendship University of Russia, Department of Obstetrics  
Gynecology & Reproductive Medicine, Moscow, Russia C.I.S.
5Vito Fazzi Hospital, Department of Obstetrics and Gynaecology, Lecce, Italy

Study question: To examine whether fibroid pseudocapsule measurements 
differ between fibroid uterine location and whether measurements correlate 
between different techniques.
Summary answer: Pseudocapsules of fibroids near the endometrial cavity 
are considerably thicker with a clear cut-off (2mm) than pseudocapsules from 
both intramural and subserous fibroids. High correlation between histology 
and US measurements was found in all pseudocapsules independently of fi-
broid location, indicating that ultrasonography measurements is an accurate 
technique.
What is known already: Pseudocapsule is a neurovascular bundle surrounding 
fibroid containing neuropeptides and involved possibly in myomectomy wound 
healing.
Study design, size, duration: A prospective single center, single operator sur-
gical intervention trial of two hundred (200) consecutive patients with symp-
tomatic uterine myomas.
Participants/materials, setting, methods: Two hundred consecutive patients 
underwent hysterectomy for uterine myomas. Before surgery, fibroids have 
been measured and recorded their pseudocapsule thickness by a single ultra-
sonographer. After surgery, all myoma-pseudocapsule-myometrium specimens 
analyzed by a single pathologist blinded for patients data. All interventions took 
place in a University-affiliated hospital.
Main results and the role of chance: The total enucleated myomas were 200. 
Pseudocapsules of fibroids near the endometrial cavity (n = 35) was consider-
ably thicker (2.62 ± 0.31 mm) than those of both intramural fibroids (n = 68, 
1.68 ± 0.13 mm) and subserous fibroids (n = 97, 0.98 ± 0.37mm) measured by 
US (P = 0.0001) and histology (P = 0.0001). On exploratory analysis, a clear 
cut-of measurement at 2 mm (P = 0.0001) was found between endometrial 
fibroid pseudocapsules and all other pseudocapsules.

Area under the curve was 1 for US and 0.999 for histology for endometrial 
cavity fibroids. Correlation between ultrasound and histology measurements 
was high (0.859 P = 0.00) (paired samples test). The large number of patients 
(200) and the single operator, single ultrasonographer and single pathologist, 
involved, minimizes the bias in this study.
Limitations, reason for caution: No limitation exists from the design and 
implementation of this study.
Wider implications of the findings: It is not known yet, another use of these 
findings, except improving surgical technique during myomectomy. Improved 
technique might assist to faster wound healing and better embryo implantation 
after myomectomy. This is in accordance with the pseudocapsule preservation 
concept, especially from those fibroids, located near uterine cavity.
Study funding/competing interest(s): Funding by hospital/clinic(s), Depart-
ment of Obstetrics and Gynaecology, Vito Fazzi Hospital, Lecce, Italy.
Trial registration number: None.

P-587 Hysteroscopic Adhesiolysis: efficacy and safety

A. Sanad1

1Minia University, Obstetrics and Gynecology, Minia, Egypt

Study question: To evaluate the efficacy and safety of hysteroscopic adhe-
siolysis in patients with intrauterine adhesions (IUAs), reproductive parameters 
(pregnancy rate, duration of pregnancies, life births rate, time lag between the 
intervention and diagnosis of pregnancy).
Summary answer: The reproductive outcome of hysteroscopic adhesiolysis is 
an effective and safe method for IUAs and significantly affected by degree of 
intrauterine adhesions rather than the main complaint before the procedure.
What is known already: Intrauterine adhesions result after trauma to the basal 
layer of the endometrium. This may occur as a complication of pregnancy-related 
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curettage. Also injury to the endometrium of a non-gravid uterus, including dila-
tation and curettage for diagnostic purposes, myomectomy, and hysteroscopic 
surgery, can also lead to intrauterine adhesions. Symptoms of intrauterine ad-
hesions vary from no symptoms to menstrual complaints, reproductive failure, 
as infertility and recurrent pregnancy loss. Hysteroscopy is ideal for diagnosis, 
treatment and follow up.
Study design, size, duration: It is prospective cohort study, included 61 pa-
tients. The study conducted between January 2008 and December 2013.
Participants/materials, setting, methods: This study included 72 Patients 
presented with infertility (primary or secondary) or recurrent pregnancy losses 
caused by IUAs were included in the study.
Intervention(s): The adhesions were divided by semi-rigid scissors introduced 
under direct vision through hysteroscopy. One month later, second look hyster-
oscopy was performed.
Main results and the role of chance: Pregnancy rate changed from 18% to 
65.5%, while live birth rate improved from 14.7% to 36%. The mean time until 
the first conception was 10.2 months (range: 2–40 months) after the operation. 
Nine women got pregnant twice during the study period. There was signifi-
cant negative correlation between the degree of IUAs and the improvement in 
reproductive performance. Hysteroscopic adhesiolysis significantly improved 
menstrual pattern in 60.7% of patients complaining of hypomenorrhea or 
amenorrhea (P = 0.0017). The average operative time was 29 ± 10.2 (10–52) 
minutes and the hospital stay was 12.5 ± 2.1 (9–24) (hours). Uterine perfora-
tion occurred on 3 (4.9%), and cervical laceration occurred in one case (1.6%).
Limitations, reason for caution: There were 11 cases lost during follow up.
Wider implications of the findings: Hysteroscopy is safe and effective method 
for treatment of intrauterine adhesions (IUAs).
Study funding/competing interest(s): Funding by hospital/clinic(s), The study 
funded by research unit of Minia Maternity University Hospital.
Trial registration number: It is cohort study not RCT.

P-588 The characteristic features of pelvic peritoneal adhesions’ 
morphology in women of reproductive age

G. Sulima1, O. Davydova2, V. Litvinov3

1Crimean State Medical University named after S. I. Georgievskiy,  
Obstetrics Gynaecology and Perinatology, Simferopol, Ukraine
2Crimean State Medical University named after S. I. Georgievskiy,  
Pathological Anatomy with Autopsy Course, Simferopol, Ukraine
3“Altra Vita” IVF clinic, Moscow, Russia

Study question: To examine the morphological structure of the pelvic perito-
neal adhesions at infertile women and forecast scientifically the future behavior 
of formed adhesions after adhesiolysis.
Summary answer: Morphological examination of the pelvic peritoneal adhe-
sions revealed differences in cellular and fiber composition depending on the 
genesis.
What is known already: One of the reason identifies the high frequency of 
adhesion formation is the presence of inflammation in the abdominal cavity 
with different severity and origin. Activation of intercellular relationships in 
the peritoneum becomes promoter of further adhesions when inflammation.  
A special role is given to macrophages. Data on the cells’ distribution in the 
pelvic peritoneal adhesions in connection with their prescription, localization 
and origin is absent at accessible literature.
Study design, size, duration: The materials of this study were fragments of 
surgical specimens (adhesions and their parts) n = 50, obtained from fertile 
women who suffered with infertility during operative laparoscopy. The mor-
phological and immunohistochemical study of adhesions were carried out by 
standard techniques using monoclonal CD 68 antibodies.
Participants/materials, setting, methods: Morphological examination of 
the pelvic peritoneal adhesions revealed differences in cellular and fiber com-
position depending on the genesis. The different activity of CD68 positive 
macrophages was found, indicating that moderate inflammatory reaction and 
self-sustaining progress of adhesions.
Main results and the role of chance: Postoperative adhesions are found in 
previous surgery. Morphologically, their structure is characterized by low cells 
and the extensive growth of the coarse-fibered connective tissue, poor vascu-
larization and poor expression of CD68 (n = 6.7 ± 0.99). Pelvic adhesions in 
women with chronic pelvic inflammatory diseases were mainly located between 
the uterine tubes and/or ovaries and mesodesma. These adhesions contain a  

moderate or small number of CD68-positive macrophages (n = 10.4 ± 2.12), 
poor lymphoplasmocytic cell infiltration and vascularization; connective tissue 
had a coarse-fibered structure and had a well-developed layer of mesothelial 
cells. A result of endometriosis, a friable fibrous connective tissue with rela-
tively small number of mesothelial cells, focal hemorrhages and massive vascu-
larization was morphologically found in the adhesions. Immunohistochemical 
method found the increased activity and predominance of mature CD68-posi-
tive macrophages (n = 23.8 ± 1.38).
Limitations, reason for caution: Age limitation, only women aged 19–49 years 
took part in this study. Exclusion criteria were the following for the groups: 
acute gynecological diseases, malignant diseases of female genitalia and ovar-
ian tumors.
Wider implications of the findings: Morphological examination of the pel-
vic peritoneal adhesions revealed differences in cellular and fiber composition 
depending on the genesis. CD68-positive cells were found in all observations, 
but their number varied indicating a moderate inflammatory reaction and self-
sustaining progress of adhesions. These differences may partly explain the 
unequal dynamics of adhesions formation process, as well as their different 
sensitivity to the preventive and curative effects.
Study funding/competing interest(s): Funding by University(ies), Crimean 
State Medical University named after S. I. Georgievky.
Trial registration number: Case control study.

P-589 Influence of endometrial polyp-like lesions detected  
during ultrasound at ovarian stimulation on IUI results

B. Prieto1, O. Ramon1, I. Brouard2, A. Exposito3, R. Mendoza3, S. Quevedo3, 
O. Gomez-Picado3, R. Matorras1

1Human Reproduction Unit, Cruces University Hospital, Department of  
Obstetrics and Gynaecology, Vizcaya, Spain
2Basque Country University, Department of Obstetrics and Gynaecology, 
Vizcaya, Spain
3Human Reproduction Unit, Cruces University Hospital, BioCruces Health 
Research Institute, Vizcaya, Spain

Study question: To ascertain the influence of endometrial polyp like lesion 
(EPLL) visualized by vaginal ultrasound during ovarian stimulation on IUI results.
Summary answer: A non significant trend to somewhat lower PR was ob-
served in patients with EPLL. In our opinion, the cycle where EPLL was ob-
served should not be canceled. However, probably before starting the following 
cycle performing a diagnostic/operative hysteroscopy could increase PR.
What is known already: Although a number of theorized mechanisms by 
which polyps could adversely affect reproductive performance have been pro-
posed, their influence on assisted reproduction treatment is not well known. 
Regarding IUI, there is paucity of reports on this topic.
Study design, size, duration: The population under study consisted of 224 
consecutive women subjected to 587 IUI cycles at our unit during a 1 year pe-
riod, where the hysterosalpingography (HSG) showed normal tubal patency as 
well as a normal uterine cavity. Hysteroscopy was not performed in such cases. 
Cases with abnormal cavity at HSG were not included.
Participants/materials, setting, methods: Ovarian stimulation was performed 
with gonadotropins, and during standard follicular monitoring, endometrial 
evaluation was also performed. In cases were an EPLL was observed, the 
cycle was not cancelled and IUI was performed as usual. If pregnancy was not 
achieved, the following cycle was started without any additional studies. Hys-
teroscopy was performed when EPLL persisted after 3 cycles, if pregnancy was 
not reached. Pregnancy rates were compared in cases with EPPL and in cases 
with normal endometrial ultrasound.
Main results and the role of chance: The EPLL prevalence in women with 
normal HSG was of 20.53% (46/224). Per cycle PR was somewhat lower in 
EPLL cases (18.6%) compared with cases with normal endometrial cavity 
(22.4%), without statistical significance. Endometrial polyps were confirmed 
in 14/21 cases subjected to hysteroscopy. In 2/21 submucous myoma were ob-
served, and in 5/21 no abnormal findings were observed (in 1 of these pseudo-
polypoid endometrium was observed).
Limitations, reason for caution: Non randomized study. Cases were an EP 
was found at HSG were subjected to hysteroscopic polipectomy and were ex-
cluded from the study. Cases where an EP was suspected by HSG or vaginal 
ultrasound but discarded by hysteroscopy were also excluded from the study.



i361

Abstracts of the 30th Annual Meeting of ESHRE, Munich, Germany, 29 June – 2 July, 2014

Wider implications of the findings: A trend towards lower PR was observed in 
women were an EPLL was detected during ovarian stimulation, compared with 
those with an endometrium without EPLL. Since the PR even in presence of EPLL 
were considerable (18.6%), we do not recommend to cancel the current cycle, but 
to perform hysteroscopy, if pregnancy is not achieved, before starting the next cycle.
Study funding/competing interest(s): Funding by hospital/clinic(s), I confirm 
that I have no conflict of interest in relation to this work.
Trial registration number: Unnecessary.

P-590 Perfusion with cryoprotectants in vivo and in vitro  
of whole ovine ovaries as a model for human

V. Isachenko1, G. Rahimi1, E. Isachenko1, B. Morgenstern1, B. Hanstein1, 
P. Mallmann1

1University Maternal Hospital, Research Group for Reproductive Medicine, 
Cologne, Germany

Study question: Cryopreservation of whole ovine ovaries with vascular pedicles 
is an important focal point of research in medicine when ovine ovary is an animal 
model for human ovary. The aim of research was to study the effectiveness of 
perfusion of whole ovine ovaries with vascular pedicle in vivo and in vitro.
Summary answer: It was concluded that in vitro perfusion of ovine intact 
ovaries with vascular pedicle by freezing medium is more effective than this 
manipulation performed in vivo.
What is known already: Cryopreservation and transplantation of whole ova-
ries with vascular pedicle would be helpful to prevent post-transplantation 
ischemia. Cryoprotectant diffusion into perfused ovine ovaries is a potentially 
limiting factor that has not been adequately investigated. After cryopreservation 
of whole ovine ovaries, their viability is low.
Study design, size, duration: For in vivo perfusion, 13 ovaries with pedicle 
were expelled to operation field. Fallopian tubes were not separated, mesoovari-
um was not removed and utero-ovarian anastomosis was not ligated. For in vitro 
perfusion (n = 23) at the room temperature (22°C), catheter through aorta was 
introduced to arteria ovarica and fixed inside.
Participants/materials, setting, methods: Arteria ovarica was cannuled and 
ovaries perfused by Leibovitz L-15 medium + 100 IU/ml heparin + 5% bovine 
calf serum + dimethyl sulfoxide + ethylene glycol + sucrose + Indian ink in vivo 
and in vitro. In the first and second cycle of experiments, ovaries (n = 13 and 
n = 23) were perfused in vivo and in vitro, respectively, during 60 min.
Main results and the role of chance: We guessed that if we connect arteria 
ovarica through perfusor with cryopreservation medium, it will create the stably 
increasing pressure of this medium, and then blood slowly will be replaced by 
freezing medium. We have presupposed that we will perform our perfusion ma-
nipulations in vivo when normal physiological negative pressure in the ovary from 
site of vena ovarica is observing. However, after in vivo perfusion only about 10% 
of ovarian tissues were perfused due to an appearance of multiple anastomoses 
when the perfusion medium goes from arteria ovarica to arteria uterina without 
fulfilling into the ovaries. It was technically difficult to close these multiple anas-
tomoses during the perfusion. After successful in vitro perfusion, approximately 
100% of ovarian tissue and its vascular pedicle obtained blue colour.
Limitations, reason for caution: No limitation.
Wider implications of the findings: We did presuppose that blood which goes 
through the capillaries of ovarian tissue will be removed from these capillar-
ies more effectively in vivo than in vitro. Theoretically, by in vivo perfusion of 
ovary the herd can play the role of additional pump for perfusion solution: will 
help perfusion medium to penetrate through the capillaries of the ovary.
Study funding/competing interest(s): Funding by University(ies), Cologne 
University.
Trial registration number: No trial registration number.

P-591 Does surgery prior to ART affect IVF/ICSI outcome in women 
with endometrioma or deep infiltrating endometriosis (DIE) – a result 
from meta-analysis and systematic review

M. Hamdan1, N. Macklon2, Y. Cheong2

1University of Southampton/University of Malaya/Complete Fertility Centre 
Southampton, Human Development and Health, Southampton,  
United Kingdom
2University of Southampton/Complete Fertility Centre Southampton,  
Human Development and Health, Southampton, United Kingdom

Study question: Do women with endometrioma or DIE have poorer IVF/ICSI 
outcome when compared to those without disease? Does surgery prior to ART 
affect IVF/ICSI outcome in women with endometrioma or DIE?
Summary answer: Women with endometrioma or DIE have similar reproduc-
tive outcome compared to those without disease. There is no evidence of benefit 
for surgical treatment of endometrioma before ART. There is insufficient evi-
dence to support surgical treatment in women with DIE prior to ART.
What is known already: The presence of endometriosis is known to be det-
rimental to fertility. Many patients with endometrioma or DIE may eventually 
require ART to achieve a pregnancy. Two previous systematic reviews published 
more than 4 years ago found no evidence of benefit between surgical treatment 
and expectant management of endometrioma prior to ART; the benefit for surgi-
cal treatment of DIE prior to ART is unclear.
Study design, size, duration: Systematic review and meta-analysis. We searched 
all published and unpublished studies from 1980–2014. We included participants 
who had surgical management of endometrioma or DIE prior to ART. The qual-
ity of each paper was assessed and scored according to Newcastle-Ottawa As-
sessment scale. All suitable data were extracted and analysed using RevMan5.
Participants/materials, setting, methods: Literature search yielded 621 stud-
ies; 35 studies were included with total number of 4657 women were involved.
Main results and the role of chance: Compared to controls, women with en-
dometrioma undergoing ART had a similar live birth rate (LBR) (OR 0.98, 95% 
CI [0.71, 1.36], n = 928, I2 = 0%), clinical pregnancy rate (CPR) (OR 1.17 95% 
CI [0.87, 1.58], n = 928, I2 = 0%) and a lower mean number of oocytes retrieved 
(MOR) (MD −0.98 95% CI [−1.85, −0.10], 941 cycles, I2 = 65%). Compared to 
controls, those with surgically treated endometrioma have similar LBR (OR 1.09 
CI 95% [0.64, 1.86], n = 302, I2 = 49%), CPR (OR 0.97 95% CI [0.77, 1.21], 
n = 1411, I2 = 0%) and a lower MOR (MD −0.24 CI 95% [−0.39, −0.09], 837 
cycles, I2 = 0%). Women with DIE had a similar LBR (OR 1.12 95% CI [0.48, 
2.60], 1 study, n = 526), CPR (OR 1.53 95% CI [0.71, 3.28] and MOR when com-
pared to controls. One study showed that surgically treated women with DIE had a 
higher pregnancy rate (OR 2.19 [1.12, 4.28], n = 169) compared to no treatment.
Limitations, reason for caution: Due to observational nature of the included 
studies, heterogeneity between these studies is high and therefore the results are 
subjected to confounders and bias.
Wider implications of the findings: In infertile women with endometrioma, 
there is no evidence that surgical treatment prior to ART improves pregnancy 
rates. This is in agreement with previous reviews and the recent ESHRE guid-
ance. A single study reported evidence of benefit for surgery prior to ART in DIE.
Study funding/competing interest(s): Funding by University(ies), Ministry of 
Higher Education, University of Malaya, Malaysia, Complete Fertility Centre, 
Southampton.
Trial registration number: No Applicable.

POSTER VIEWING

STEM CELLS

P-592 Expression patterns of the meiotic commitment protein, STRA8, 
differ in adult human and mouse ovaries

D. Woods1, C. Szmygiel1, Y. Takai2, J. Tilly1

1Northeastern University, Department of Biology, Boston, MA, U.S.A.
2Saitama Medical Center, Ob/Gyn, Saitama, Japan

Study question: The principal objective of this study was to evaluate expression 
of the germ cell-specific meiotic commitment protein, Stimulated by Retinoic 
Acid Gene 8 (STRA8), in ovaries of reproductive age women, and compare this 
pattern of expression to that observed in adult mouse ovaries.
Summary answer: Our data provide the fist evidence that STRA8 is present 
in ovaries of women, being localized to the cytoplasm of non-follicle enclosed 
germ cells (similar to mice) but remaining detectable in Balbiani bodies of 
oocytes contained within primordial follicles (unlike mice, which show no 
oocyte expression of the protein).
What is known already: In mice, Stra8, a retinoic acid-responsive and germ 
cell-specific gene, is required for meiotic commitment during oogenesis and 
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spermatogenesis. Recent genetic studies have demonstrated that Stra8 plays 
an important role in both prenatal and postnatal oogenesis in mice; however, 
conserved functionality of human STRA8 is unknown. While human STRA8 
shares 55% sequence homology and several conserved phosphorylation do-
mains with mouse Stra8, it lacks a central 51-amino acid glutamine-rich region, 
which may alter protein function.
Study design, size, duration: Ovarian cortical tissue was collected from re-
productive aged women (ages 22–33 years) and vitrified. Following warm-
ing, the cortex was divided into 2-mm sample pieces and used for endpoint 
analysis.
Participants/materials, setting, methods: Ovarian cortex was processed for 
transmission electron microscopy (TEM), immunohistochemistry, and gene ex-
pression analysis. A custom rabbit polyclonal antibody specific for the human 
STRA8 protein was generated and validated for specificity using human tes-
ticular biopsy material.
Main results and the role of chance: Immunohistochemistry revealed distinct 
non-follicle enclosed cells positive for STRA8 protein in adult human ovaries. 
In these cells, STRA8 was localized to the cytoplasm. However, unlike in adult 
mouse ovaries in which Stra8 expression is restricted to non-follicle-enclosed pre-
meiotic germ cells, oocytes within primordial follicles of human ovaries were also 
positive for STRA8 protein. By TEM, the distinct punctate staining for STRA8 
in primordial oocytes was found to be localized to the Balbiani body. Gene ex-
pression analysis (RT-PCR) of total RNA extracted from human ovarian cortex 
confirmed that the endogenous STRA8 gene is expressed at the mRNA level.
Limitations, reason for caution: The present studies are correlative. Future 
studies, including in vitro modeling using oogonial stem cells (OSCs) and corti-
cal strip culture systems, will be needed to directly evaluate the role of STRA8 
in human oogenesis through genetic manipulation.
Wider implications of the findings: STRA8 is expressed in non-follicle 
enclosed cells – presumably premeiotic germ cells, in adult human ovaries, 
although our data have uncovered distinct differences in the pattern of STRA8 
expression between mice and humans. Whether or not these differences are 
functionally important to oocyte development remain to be determined. How-
ever, combined with the marked sequence homology differences in mouse 
versus human STRA8, these data suggest that STRA8 may play multiple roles 
in human oogenesis.
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), J.T. discloses interest in intellectual prop-
erty described in U.S. Patent 7,195,775, U.S. Patent 7,850,984 and U.S. Patent 
7,955,846, and is a co-founder of OvaScience, Inc. D.W., C.S. and Y.K. have 
nothing to disclose. Funded by Northeastern University, the Glenn Foundation 
for Medical Research, NIH R37-AG012279.
Trial registration number: Not required.

P-593 Generation of mouse androgenetic haploid embryonic  
stem cells from a single sperm

K. Ohata1, M. Kobayashi1, A. Yoshida1

1Kiba Park Clinic, Tokyo, Japan

Study question: The aim of this study was to establish and characterize the 
embryonic stem (ES) cell line from mouse androgenetic haploid (AH) embryos 
derived from a single sperm.
Summary answer: ES cell-like cells with a haploid chromosome set derived 
from a single sperm were able to be established and successfully maintained for 
a long-term period.
What is known already: Androgenetic embryonic stem cells with paternal 
haploid genome are a valuable cell source for the reproductive and the regen-
erative medicine as well as the genetic analysis. However, available information 
about haploid embryonic stem cells is very limited.
Study design, size, duration: Mouse AH embryos were produced by the injec-
tion of a single sperm into enucleated oocyte, and the embryos cultured until 
the blastocyst stage. ES-like cells with a haploid genome were established from 
the inner cell mass (ICM) of the AH blastocyst and determined their biological 
characteristics.
Participants/materials, setting, methods: The expression of ES cell markers 
(Oct4, Nanog, Sox2, and Rex1) in ES-like colonies obtained from AH embryos 
was examined by immunohistochemical staining. Further, the DNA content of 
ES-like cells derived from AH embryo was measured by flow cytometry, and 
karyotype analysis was also performed.

Main results and the role of chance: After the culture for 4 days, 7.4% of AH 
embryos reached to the blastocyst stage, and ICM outgrowth was observed in 
approximately 40% of these. The ICM cells were dispersed, seeded over feeder 
cells, and spherical colonies were observed. Subsequently, these colonies were 
passaged every 5–6 days, and two ES-like cell lines were generated. In these 
cells, colony formation and proliferation were maintained for up to 4 months. 
By immunohistchemical staining, these cells were positive for ES cell markers, 
such as Oct4, Nanog, Sox2, and Rex1. Further flow cytometric analysis and 
karyotyping revealed that these cells had a haploid set of 20 chromosomes (19 
autosomes and the X chromosome).
Limitations, reason for caution: This study was conducted using a mouse 
model. This finding does not directly represent human reproductive and regen-
erative medicine.
Wider implications of the findings: Our results may provide novel insights 
into the haploid embryonic stem cell biology and ES-like cells derived from 
AH embryos will be a powerful tool for reproductive and regenerative medi-
cine, and genetic analysis.
Study funding/competing interest(s): Funding by hospital/clinic(s), There are 
no conflicts of interest to declare.
Trial registration number: Not applicable.

P-594 Inhibition of TGFβ signaling supports embryonic stem cell 
derivation and the ground state of pluripotency in mouse

S. Ghimire1, B. Heindryckx1, J. Neupane1, D. Deforce2, T. Deroo1, P. De Sutter1

1Ghent University Hospital, Department for Reproductive Medicine,  
Gent, Belgium
2Ghent University, Laboratory of Pharmaceutical Biotechnology,  
Gent, Belgium

Study question: Does culturing pre-implantation embryos in the presence of a 
TGF (transforming growth factor) β pathway inhibitor support the mouse em-
bryonic stem cells (mESCs) derivation and does the extra inhibition of TGFβ 
signaling during culture of mESCs derived in ‘2i’ conditions impose an altered 
state of pluripotency in stem cells?
Summary answer: Culturing mouse embryos in the presence of the TGFβ 
pathway inhibitor, SB431542 (SB) permits the derivation of mESCs with ef-
ficiency up to 100%. mESCs derived in 2i conditions show significantly higher 
expression of naive and other pluripotency markers when additionally exposed 
to SB during culture.
What is known already: ESCs exist in a naive or primed state of pluripotency 
regulated by distinct signaling pathways, mostly antagonizing each other. Al-
though naive ESCs are more homogeneous in terms of pluripotency, culture 
conditions can influence this phenomenon. For example, mESCs derived in 2i 
conditions (dual inhibition of fibroblast-growth-factor and glycogen-synthase-
kinase pathways with PD0325901 and CHIR99021 respectively) are designated 
to be in the ground-state of pluripotency with better homogeneity than those 
derived in leukemia-inhibitory-factor and serum conditions.
Study design, size, duration: Embryos were cultured with/without SB supple-
mentation from the morula stage onwards. Blastocysts were plated in the fol-
lowing mESCs derivation-conditions: 1) 2i, 2) 3i(2i + SB), 3) SB and 4) control 
without small molecule inhibitors. mESCs derived in 2i were further cultured 
in 2i vs 3i for six passages. Naive-pluripotency characteristics were evaluated 
by RT-qPCR.
Participants/materials, setting, methods: 5 control embryos and 77 embryos 
cultured in SB from the morula stage were plated in the aforementioned condi-
tions. Levels of expression of Oct4, Sox2, Nanog, Rex1, Pecam1, Stella, Fgf5 
and Gbx2 were examined by RT-qPCR in three 2i-derived mESCs lines and in 
subsequent mESCs cultures further maintained in 3i.
Main results and the role of chance: The derivation efficiency of mESCs from 
control embryos was 63.3%, 83.3%, 0%, 0% and that from embryos cultured in 
SB was 91.3%, 100%, 0%, 0% in the four aforementioned conditions respec-
tively. When 2i lines were subsequently cultured in 3i, naïve and pluripotency 
genes were expressed more than 2-fold higher in 3i compared to those main-
tained in 2i. Naïve markers such as Pecam-1 and Stella and the pluripotency 
marker Nanog increased significantly (p < 0.05) in all cases in 3i. Oct4, Sox2 
and Rex1 were also significantly up-regulated while the mesodermal marker 
FGF5 was significantly down-regulated in 2 out of 3 cell lines cultured in 3i. No 
significant difference between the two conditions was seen in the level of Gbx2, 
a post-implantation primitive ectodermal marker.
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Limitations, reason for caution: Our results show that inhibition of TGFβ sig-
naling in existing mESCs can modulate the pluripotency state of cells. Additional 
experiments such as functional differentiation tests, heterogeneity and larger-
scale transcriptome-analysis of the cell lines maintained in 2i and 3i must be 
performed to better understand the differences between these pluripotent states.
Wider implications of the findings: Naive mESCs exhibit heterogeneity to 
a lesser extent than primed ones. So, devising a condition in which the cell 
population shows least heterogeneity merits further investigation and would be 
beneficial for future clinical use of ESCs. Our work will also serve to maintain 
a more robust pluripotent state in mESCs.
Study funding/competing interest(s): Funding by University(ies), This study 
was funded by a Special Research Fund (BOF) of Ghent University awarded to 
SG. The authors declare no competing interest.
Trial registration number: Not applicable.

P-595 Isolation, propagation and characterisation of oogonial  
stem cells from human and bovine ovarian cortex

E.E. Telfer1, C.E. Dunlop2, M. McLaughlin1, R.A.L. Bayne2, R.A. Anderson2

1University of Edinburgh, Institute of Cell Biology and Centre for Integrative 
Physiology, Edinburgh, United Kingdom
2University of Edinburgh, Institute for Reproductive Health, Edinburgh, 
United Kingdom

Study question: Is there a population of mitotic cells with germ line potential 
i.e., oogonial stem cells (OSCs) within the human and bovine ovarian cortex 
and if so, can they be isolated and cultured in vitro long term?
Summary answer: This is the first report of female germline stem cells (OSCs) 
being isolated from bovine ovarian cortex and corroborates a previous report 
demonstrating the isolation of OSCs from the human ovary.
What is known already: There is now an increasing body of experimental evi-
dence indicating that a rare population of mitotically active germ cells referred 
to as OSCs exist in adult ovaries. These cells, described in mice and humans, 
seemingly have the ability to generate oocytes when cultured under specific 
conditions, however, only one lab has isolated these cells from human ovaries. 
Given the controversy surrounding OSCs it is important to determine whether 
these findings can be independently corroborated.
Study design, size, duration: Experimental laboratory study to develop isola-
tion of OSCs from human and bovine ovarian cortex and to investigate propa-
gation and expression of germ and pluripotency-associated genes. Biopsies of 
human ovarian cortex (n = 3, ages 13–33 years) were obtained with informed 
consent and Ethical Committee approval.
Participants/materials, setting, methods: Fluorescence-activated cell sorting 
(FACS) was used to isolate cells that externally expressed VASA after disaggre-
gation of human and bovine ovarian cortex. After in vitro propagation RT-PCR 
and immunocytochemistry were used to assess the presence of germline-specific 
markers. Cells were also transduced with green fluorescent protein (GFP)- and 
mCherry lentiviruses.
Main results and the role of chance: A rare population of mitotically-active 
VASA-positive cells was isolated from both bovine and human tissue and 
grown in vitro for several months. To date, cells have been retrieved from three 
human samples and on five separate occasions from bovine ovary. RT-PCR and 
immunocytochemistry have demonstrated consistent expression of several plu-
ripotency-associated and germline markers at both the mRNA and protein level, 
including LIN28, OCT-4, fragilis (IFITM3), STELLA, BLIMP1, and CKIT. 
It has been possible to cryopreserve the cells with successful reinitiation of 
growth on thawing. Stable expression of GFP and mCherry was achieved after 
lentivirus transduction.
Limitations, reason for caution: This study demonstrates that OSCs can be 
consistently isolated from human and bovine ovaries. Whilst the expression of 
stem cell and germline markers indicates characteristics of germline, or oogo-
nial, stem cells, their capacity to enter meiosis and form functional oocytes has 
yet to be determined.
Wider implications of the findings: This is the first report of OSCs being 
isolated from bovine ovarian cortex and corroborates a previous report showing 
the isolation of human OSCs. These cells provide a novel model for investigat-
ing germ cell development. Future experiments will assess the capability of 
these cells to undergo oogenesis in an in vitro environment. If their potential can 
be harnessed, then OSCs may have a role in clinical applications, for example in 
fertility preservation, in the future.

Study funding/competing interest(s): Funding by national/international 
organization(s), UK Medical Research Council grants G0901839 and G1100357, 
No competing interests.
Trial registration number: N/A.

P-596 Human amniotic membrane-derived mesenchymal  
stem cells are effective in improving ovarian function

C. Jiang1, B. Huang1, L. Shao1, Y. Qian1, Y. Zhang1, Y. Cui1, L. Qin1, J. Liu1

1Jiangsu Province Hospital, State Key Laboratory of Reproductive Medicine 
Clinical Center of Reproductive Medicine, Nanjing, China

Study question: The potential of human amniotic membrane-derived mesen-
chymal stem cells (hAMSCs) to improve ovarian function.
Summary answer: hAMSCs are effective in improving rather than recon-
structing ovarian function.
What is known already: Hormonal replacement therapy (HRT) has been used 
to treat common menopausal problems, but it increases risks of cancer or re-
currence in cancer survivors, forcing physicians to use alternative treatments. 
In recent years, interest has rapidly grown in the therapeutic potential of stem 
cells. Fetal mesenchymal stem cells are potential therapy material for those 
intractable diseases.
Study design, size, duration: Animal study, 8 for each group.
Participants/materials, setting, methods: Female C57B6 mice aged 32-
weeks were used as the model of natural ovarian dysfunction. Female C57B6 
mice aged 8-weeks treated with 4Gy X-irradiation were used as the steriliza-
tion model. hAMSCs were successfully developed in our center. hAMSCs 
were injected into mice via tale vein. After 1 month of transplantation, ovaries 
were excised. Ovarian function was evaluated by monitoring ovulation, estrous 
cycle, serum gonadal hormone and categorized follicles. Cell tracking, micro-
array analysis on cytokines, and transmission electron microscope were used to 
assess the repairmen roles of hAMSCs.
Main results and the role of chance: Compared to young mice, the aged mice 
had higher level of FSH and lower levels of estrogen and AMH, and less folli-
cles. Mice irradiated by X-ray exhibited not only ovarian failure but also whole-
body premature aging. The hAMSCs injection significant increase the oocytes 
number, fertilization and blastocyst formation rate in natural aging mice. Some 
immature primary follicles like structure and reduced degree of ovarian stro-
mal fibrosis presented in sterilized mice (5 out of 8). Serum levels of estrogen 
in all hAMSCs-treated groups were higher than those in controls. However, 
cell tracking analysis revealed that hAMSCs did not directly differentiate into  
follicle component. Microarray analysis indicated that hAMSCs secreted kinds 
of growth factors, immunomodulatory factors, and chemokines.
Limitations, reason for caution: Descriptive, shown only in one species.
Wider implications of the findings: The increased hormones and hAMSCs-
secreted factors may be benefit for follicle development and resisting fibrosis 
in ovarian dysfunction, which highlight the possibility of hAMSCs therapy in 
ovarian dysfunction.
Study funding/competing interest(s): Funding by University(ies), Jiangsu 
people hospital.
Trial registration number: No.

POSTER VIEWING

TRANSLATIONAL RESEARCH

P-597 INSC94Y transgenic pigs – a novel large animal model for 
studying developmental consequences of pre-conceptional diabetes 
mellitus

C. Braun-Reichhart1, E. Streckel1, S. Renner1, E. Wolf1

1Chair for Molecular Animal Breeding and Biotechnology, LMU Munich, 
München, Germany

Study question: To investigate the impact of pre-conceptional diabetes mel-
litus, we generated genetically diabetic INSC94Y transgenic pigs, considerably 
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reflecting human conditions of permanent neonatal diabetes mellitus (Renner, 
S., et al. (2013), Diabetes 62, 1505–11). To clarify effects of maternal hypergly-
caemia on glucose tolerance of the offspring, oral glucose tolerance tests were 
performed post-partum.
Summary answer: Although continuative studies need to investigate insulin lev-
els and effects on pancreatic β-cells of the offspring, we could emphasize that 
maternal hyperglycaemia in this pig model potentially effects glycemic control 
of the offspring.
What is known already: Diabetic pregnancies have been shown to implicate 
developmental consequences and have prenatal programming effects on the 
offspring. The underlying pathomechanisms have mainly been investigated in 
diabetic rodent models and remained largely unknown. Important similarities 
between human and porcine reproductive biology underline the importance 
of the pig as excellent biomedical model for reproductive medicine. INSC94Y 
transgenic pigs show fasting hyperglycaemia due to a clinically relevant failure 
of pancreatic β-cells but can develop normally under insulin treatment. Female 
INSC94Y transgenic pigs have proven to get pregnant and deliver offspring.
Study design, size, duration: To clarify potential effects of maternal hyper-
glycaemia on glucose tolerance and insulin sensitivity of the offspring, oral 
glucose tolerance tests were performed post-partum before the first food intake.
Participants/materials, setting, methods: In this preliminary study oral glu-
cose tolerance was investigated in transgenic and wild-type offspring of dia-
betic INSC94Y transgenic sows mated to a non-transgenic boar and compared to 
the offspring of a non-diabetic wild-type sow mated to an INSC94Y transgenic 
boar as well as of wild-type sow × wild-type boar matings.
Main results and the role of chance: We observed that both transgenic 
and wild-type offspring of diabetic INSC94Y transgenic sows mated to a non-
transgenic boar exhibited higher fasted blood glucose levels compared to the 
offspring born to a non-diabetic wild-type sows mated to an INSC94Y trans-
genic boar as well as of wild-type sows mated to a wild-type boar. Oral glu-
cose tolerance of the wild-type offspring born to diabetic INSC94Y transgenic 
sows seem to be improved indicated by a decelerated rise of glucose levels 
after glucose administration and an apparently reduced area under the curve 
(AUC) for glucose when compared to transgenic littermates as well as the 
offspring born to non-diabetic sows.
Limitations, reason for caution: So far, six transgenic and twelve wild-type 
littermates born to INSC94Y transgenic sows and five offspring of non-diabetic 
wild-type sows × wild-type boar matings were investigated using described 
method. Investigation larger animal cohorts is ongoing.
Wider implications of the findings: INSC94Y transgenic pigs develop an ex-
ceedingly stable diabetic phenotype and therefore constitute a suitable environ-
ment to study developmental implications of pre-conceptional diabetes mellitus 
on oogenesis, uterine receptivity, embryonic and fetal development as well as 
fetal programming effects on the offspring in an organism recapitulating the 
human conditions.
Study funding/competing interest(s): Funding by national/international 
organization(s), BioSysNet.
Trial registration number: Trial registration number is only needed for clinical 
trials.

P-598 Expression and cytoplasmic localization of Calreticulin  
in human maturing oocytes

L. De Santis1, T.A.L. Brevini2, G. Pennarossa2, S. Maffei2, F. Gandolfi2, 
G. Intra1, V. Vanni1, E. Papaleo1, M. Candiani1

1Ospedale San Raffaele, Ob/Gyn IVF UNIT, Milan, Italy
2Università degli Studi di Milano, Unistem Laboratory of  
Biomedical Embryology, Milan, Italy

Study question: We hypothesized that Calreticulin (CALR) is expressed dur-
ing oocyte maturation and its localization changes during the meiotic transition 
from Germinal Vesicle (GV) to Metaphase II (MII) stage interacting with the 
endoplasmic reticulum whose relocalization is central to the process of oocyte 
maturation.
Summary answer: CALR is constantly expressed throughout maturation pro-
cess and displays a specific localization in association with the MII spindle.
What is known already: CALR is a multifunctional protein that acts as a major 
Ca2+-binding (storage) protein in the lumen of the endoplasmic reticulum (ER). 
In mammalian oocytes, CALR seems to play an important role in calcium 

homeostasis during oogenesis and development. The Ca2+ binding activity of 
CALR is crucial to the role played by this ion in important cellular processes, 
such as adjusting the cytoskeleton, modulate gene expression and protein syn-
thesis. Nothing is known in the human oocyte.
Study design, size, duration: Supernumerary oocytes, donated from consent-
ing patients undergoing in-vitro fertilization (IVF) treatment and stimulated 
by long standard protocol, were assigned to molecular analysis or immu-
nofluorescence. Gene expression was conducted on pools of 5 oocytes and 
Immuno-cytochemical analysis was carried out on 15 oocytes per each stage 
of maturation (GV and MII).
Participants/materials, setting, methods: For molecular studies oocytes were 
subjected to semi-quantitative real time polymerase chain reaction (RT-PCR) to 
screen for CALR expression pattern. Immunostaining was performed using a 
specific anti-human CALR rabbit antibody. Equatorial sections were obtained 
with a Leica TCS SP2 Laser Scanning Confocal Microscope. Images were pro-
cessed with ImageJ dedicated software.
Main results and the role of chance: As a control CALR expression was 
linked to HSPA5 (member of the heat shock protein 70 family and involved in 
the folding and assembly of proteins in the ER) and 28S the latter used with 
the function of “house keeping” gene and therefore as a positive control in 
opposition to Nestin used as negative control. CALR is expressed at compa-
rable levels both in GV and MII oocytes. CALR immunolocalization at the GV 
stage reveals that the cytoplasm is marked by a finely granular green staining 
distributed throughout the cytoplasm and surrounds the nucleus, confirming 
its connection with the ER. In the MII stage appears coincident with the pre-
sumptive position and morphology of the meiotic spindle, as confirmed by the 
relative position of the chromosomes.
Limitations, reason for caution: The relatively small sample size suggests to 
carry out larger studies. In addition GV stage data should be confirmed using 
immature oocytes recovered from unstimulated ovaries.
Wider implications of the findings: Our findings are in agreement with 
recent data emerging in the mouse model where at the MII stage the ER 
acquires a highly specific conformation enveloping the meiotic spindle. 
CALR specific localization in association with the meiotic spindle suggests 
the hypothesis of different ER subdomains and an important involvement 
of Ca2+ in the regulation of the meiotic spindle. This opens entirely new 
scenarios for studies on the ER-cytoskeleton regulative interaction in the 
human oocyte.
Study funding/competing interest(s): Funding by University(ies), Funding by 
hospital/clinic(s), Ospedale San Raffaele and Univerità degli Studi, Milan Italy.
Trial registration number: N.A.

P-599 Comet assay on mouse oocytes: technical adaptation to study 
genotoxicity of environmental factors on cumulus oocyte complexes

B. Courbiere1, F. Greco1, M. Auffan2, V. Tassistro1, T. Orsière1, J. Perrin1

1Aix – Marseille Université, IMBE Biogénotoxicologie – Santé Humaine et 
Environnement (UMR 7263 – FR CNRS 3098), Marseille, France
2Aix – Marseille Université, Centre Européen de Recherche et d’Enseignement 
des Géosciences de l’Environnement (CEREGE) UMR CNRS 7330 Europôle 
Méditerranéen de l’Arbois iCEINT International Consortium for  
The Environmental Implications of Nanotechnology, Aix-en-Provence, France

Study question: How to improve oocyte Comet Assay to study genotoxicity of 
environmental agents on oocytes?
Summary answer: Comet Assay after in vitro exposure of mouse cumulus oo-
cyte complexes (COC) to genotoxic agents offers an interesting tool to study the 
impact of environmental factors on oocyte DNA.
What is known already: Many tests are validated to study genotoxicity on 
somatic cells as micronucleus test, comet assay or Ames test. However, results 
obtained with somatic cells cannot be extrapolated to gametes. Comet Assay 
(CA) on oocytes was usually described after removal of zona pellucida. We 
adapted previously CA to mouse oocytes with zona pellucida in order to study 
genotoxicity of cryoprotectants used for vitrification. Nevertheless, oocyte ex-
posed in vivo to environmental agents is surrounded by cumulus cells.
Study design, size, duration: CA was performed after in vitro exposure to 
genotoxic agents on two groups of mouse metaphase II oocytes: (i) oocytes with 
ZP (OZP-CA) (ii) COC (COC-CA). Experiments were performed in triplicate 
using at least 40 oocytes per condition. DNA damage was assessed using Olive 
Tail Moment (OTM).
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Participants/materials, setting, methods: For OZP-CA, oocytes were exposed 
in vitro after hyaluronidase treatment of COC. For COC-CA, whole COC were 
exposed in vitro directly after removal from oviducts. Three conditions were 
studied: a negative control group; a positive control groups (250 μMol H

2
O

2
); 

an environmental agent, cerium dioxide nanoparticles (100 mg/L CeO
2
 NPs).

Main results and the role of chance: For each test, an average of 100 oocytes 
was analyzed by condition. With OZP-CA, significant DNA damage was ob-
served following H

2
O

2
 (mean OTM ± SD = 38 ± 1.3) and CeO

2
 NP (11.6 ± 0.8) 

exposures compared to negative control (2.9 ± 0.2). With COC-CA, signifi-
cant DNA damage was observed following H

2
O

2
 treatment (36 ± 1.3) and CeO

2
 

NP (20 ± 1.6) treatments compared to negative control (5.4 ± 0.6). When we 
compared OZP-CA to COC-CA, OTM were similar between negative control 
groups and between positive control groups. However, after exposure to CeO

2
 

NP, DNA damage was significantly higher with COC-CA (p < 0.0001).
Limitations, reason for caution: Although the COC-CA protocol is closer to 
in vivo condition than OZP-CA, any extrapolation to human in vivo exposure 
should be done with caution.
Wider implications of the findings: Even surrounded by cumulus cells, oo-
cyte seems not to be totally protected from exogenous toxic agents. This adapta-
tion of Comet Assay is a new interesting approach to assess the genotoxicity of 
environmental agents towards oocytes. First, this method gets closer to in vivo 
conditions of exposure in the female genital tract. The COC-CA also simpli-
fies the protocol of the oocyte Comet Assay and likely provides a better inter-
operator reproducibility, limiting cell manipulation.
Study funding/competing interest(s): Funding by University(ies), Funding by 
national/international organization(s), F.G awarded a scholarship from ‘Foun-
dation, health, sport and development’, Aix-marseille University for master’s 
degree, This work is a contribution to the LABEX SERENADE (n° ANR-11-
LABX-0064) funded by the «Investissements d’Avenir», French Government 
program of the French National Research Agency (ANR) through the A*Midex 
project (n° ANR-11-IDEX-0001-02)’.
Trial registration number: None.

P-600 Transcutaneous electrical acupoint stimulation improves clinical 
pregnancy rate in embryo transfer

R. Zhang1, R. Li2, X.J. Feng3, S.P. Han1, W. Sun3, J. Qiao2, J.S. Han1

1Neuroscience Research Institute Peking University, Neurobiology,  
Beijing, China
2Reproductive Medicine Center Peking University Third Hospital,  
Reproductive Medicine, Beijing, China
3Reproductive Medicine Center the Second Hospital Affiliated to Shandong Uni-
versity of Traditional Chinese Medicine, Reproductive Medicine, Jinan, China

Study question: Does transcutaneous electrical acupoint stimulation (TEAS, 
an acupuncture-related technique) facilitate in vitro fertilization-embryo trans-
fer (IVF-ET) and what are the optimum parameters to be used? What are the  
potential mechanisms of action?
Summary answer: TEAS at low frequency significantly increased the success 
rate of clinical pregnancy due to improved endometrial receptivity.
What is known already: The effect of acupuncture on pregnancy rate of IVF-
ET is controversial. In a previous study, we found that TEAS 24 h prior and 
30 min after ET increased clinical pregnancy rate significantly (Fertility and 
Sterility 2011; 96:912-6).
Study design, size, duration: To identify the optimal stimulation frequency 
for TEAS on pregnancy rates and to study the underlying mechanisms, large 
scale, multi-centered, randomized and controlled clinical trials were started in 
December 2011 and ended in March 2013.
Participants/materials, setting, methods: A total of 900 patients from  
three reproductive centers prepared to undergo fresh embryos transplant were 
recruited for frequency exploring trial (2 Hz, 100 Hz, mock TEAS and blank 
control), and 120 patients from one reproductive center prepared to receive 
frozen-cryopreservation embryos transplant were recruited for endometrial  
receptivity trial (2 Hz TEAS and blank group).
Main results and the role of chance: The results showed that TEAS was 
effective in increasing success rate of IVF-ET. 2 Hz TEAS was superior to 
100 Hz in improving the clinical pregnancy rate (56.5% vs 44.4%, P < 0.05) 
and embryos implantation rate (34.4% vs 24.6%, P < 0.01). 2 Hz TEAS (but 
not 100 Hz) increased live birth rate compared with blank group (42.0% vs 
28.2%, P < 0.01). 2 Hz TEAS decreased serum cortisol level in the ET day 
and increased endometrial expression of pinopode, integrin α

1
β

1
, α

3
β

3
, leuke-

mia inhibitory factor (LIF) and serum progesterone levels on the theoretical 
embryo implantation day. Positive correlation was found between the serum 
progesterone level and the endometrial integrin α

1
β

1
, α

3
β

3
 as well as the pino-

pode expression levels.
Limitations, reason for caution: Center random system and independent data 
management were not applied in this study.
Wider implications of the findings: TEAS technique is a non-invasive safe 
method which has been used clinically for many years. We now report that it is 
also effective to improve clinical pregnancy rate in ET.
Study funding/competing interest(s): Funding by national/international 
organization(s), National Health and Family Planning Commission of the 
 People’s Republic of China.
Trial registration number: Registration was completed at  Chinese 
 Clinical Trial Registry which was a World Health Organization 
 International Clinical Trial Registration Platform (Registration number: 
ChiCTR-TRC-11001780).
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