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response: A systematic review and meta-analysis. J Hum Reprod Sci. 2016; 9 (2):
70-81.

Replaced by a higher
quality meta-analysis: Li
2015

Jinno, M., Kondou, K. and Teruya, K. Low-dose metformin improves pregnancy
rate in in vitro fertilization repeaters without polycystic ovary syndrome:
prediction of effectiveness by multiple parameters related to insulin resistance.
Hormones (Athens). 2010; 9 (2): 161-70.

Results were presented
stratified by discriminant
score

Kara, M., Aydin, T., Aran, T., Turktekin, N. and Ozdemir, B. Does
dehydroepiandrosterone supplementation really affect IVF-ICSI outcome in
women with poor ovarian reserve? Eur J Obstet Gynecol Reprod Biol. 2014; 173
63-5.

Included in meta-analysis
Nagels 2015

Khairy, M., Banerjee, K., EI-Toukhy, T., Coomarasamy, A. and Khalaf, Y. Aspirin in
women undergoing in vitro fertilization treatment: a systematic review and meta-
analysis. Fertil Steril. 2007; 88 (4): 822-31.

No separate subgroup
analysis. No pooled
analyses for ovarian
stimulation and response
related outcomes.

Kim, C. H., Howles, C. M. and Lee, H. A. The effect of transdermal testosterone gel
pretreatment on controlled ovarian stimulation and IVF outcome in low
responders. Fertil Steril. 2011; 95 (2): 679-83.

Included in meta-analysis
Nagels 2015

Kolibianakis, E. M., Venetis, C. A., Diedrich, K., Tarlatzis, B. C. and Griesinger, G.
Addition of growth hormone to gonadotrophins in ovarian stimulation of poor
responders treated by in-vitro fertilization: a systematic review and meta-analysis.
Hum Reprod Update. 2009; 15 (6): 613-22.

Replaced by a more recent
meta-analysis: Li 2017




Kucuk, T., Kozinoglu, H. and Kaba, A. Growth hormone co-treatment within a
GnRH agonist long protocol in patients with poor ovarian response: a prospective,
randomized, clinical trial. J Assist Reprod Genet. 2008; 25 (4): 123-7.

Included in meta-analysis
Li 2017

Kumbasar, S., Gul, O. and Sik, A. Evaluation of the effect of indomethacin and
piroxicam administration before embryo transfer on pregnancy rate. Journal of
obstetrics and gynaecology research. 2017; (no pagination)

Intervention administered
1-2 hours before embryo
transfer

Kyrou, D., Kolibianakis, E. M., Venetis, C. A., Papanikolaou, E. G., Bontis, J. and
Tarlatzis, B. C. How to improve the probability of pregnancy in poor responders
undergoing in vitro fertilization: a systematic review and meta-analysis. Fertil
Steril. 2009; 91 (3): 749-66.

Replaced by a more recent
meta-analysis: Li 2017

Narkwichean, A., Maalouf, W., Campbell, B. K. and Jayaprakasan, K. Efficacy of
dehydroepiandrosterone to improve ovarian response in women with diminished
ovarian reserve: a meta-analysis. Reprod Biol Endocrinol. 2013; 11 44.

The pooled-analyses
included 3 studies of
which two are case control
studies.

Owen, E. J., Shoham, Z., Mason, B. A., Ostergaard, H. and Jacobs, H. S.
Cotreatment with growth hormone, after pituitary suppression, for ovarian
stimulation in in vitro fertilization: a randomized, double-blind, placebo-control
trial. Fertil Steril. 1991; 56 (6): 1104-10.

(1743329)

Included in meta-analysis
Li 2017

Palomba, S., Falbo, A., Carrillo, L., Villani, M. T., Orio, F., Russo, T., Di Cello, A.,
Cappiello, F., Capasso, S., Tolino, A., Colao, A., Mastrantonio, P., La Sala, G. B.,
Zullo, F. and Cittadini, E. Metformin reduces risk of ovarian hyperstimulation
syndrome in patients with polycystic ovary syndrome during gonadotropin-
stimulated in vitro fertilization cycles: a randomized, controlled trial. Fertil Steril.
2011; 96 (6): 1384-1390.e4.

(21982727)

Included in meta-analysis
Tso 2014

Palomba, S., Falbo, A., Di Cello, A., Cappiello, F., Tolino, A. and Zullo, F. Does
metformin affect the ovarian response to gonadotropins for in vitro fertilization
treatment in patients with polycystic ovary syndrome and reduced ovarian
reserve? A randomized controlled trial. Fertil Steril. 2011; 96 (5): 1128-33.
(21917254)

Excluded from meta-
analysis Tso 2014 because
of study population

Poustie, V. J., Dodd, S. and Drakeley, A. J. Low-dose aspirin for in vitro fertilisation.
Cochrane Database Syst Rev. 2007; (4): Cd004832.

No separate subgroup
analysis. No pooled
analyses for ovarian
stimulation and response
related outcomes.

Qublan, H. S., Al-Khaderei, S., Abu-Salem, A. N., Al-Zpoon, A., Al-Khateeb, M., Al-
Ibrahim, N., Megdadi, M. and Al-Ahmad, N. Metformin in the treatment of
clomiphene citrate-resistant women with polycystic ovary syndrome undergoing
in vitro fertilisation treatment: a randomised controlled trial. ] Obstet Gynaecol.
2009; 29 (7): 651-5.

Included in meta-analysis
Tso 2014

Ruopp, M. D., Collins, T. C., Whitcomb, B. W. and Schisterman, E. F. Evidence of
absence or absence of evidence? A reanalysis of the effects of low-dose aspirin in
in vitro fertilization. Fertil Steril. 2008; 90 (1): 71-6.

No separate subgroup
analysis. No pooled
analyses for ovarian
stimulation and response
related outcomes.

Suikkari, A., Maclachlan, V., Koistinen, R., Seppala, M. and Healy, D. Double-blind
placebo controlled study: human biosynthetic growth hormone for assisted
reproductive technology. Fertil Steril. 1996; 65 (4): 800-5.

Included in meta-analysis
Li 2017

Sunkara, S. K., Pundir, J. and Khalaf, Y. Effect of androgen supplementation or
modulation on ovarian stimulation outcome in poor responders: a meta-analysis.
Reprod Biomed Online. 2011; 22 (6): 545-55.

The pooled-analyses
included studies of DHEA
and testosterone
supplementation.

Tang, T., Glanville, J., Orsi, N., Barth, J. H. and Balen, A. H. The use of metformin
for women with PCOS undergoing IVF treatment. Hum Reprod. 2006; 21 (6): 1416-
25.

Included in meta-analysis
Tso 2014




Tartagni, M., Cicinelli, M. V., Baldini, D., Tartagni, M. V., Alrasheed, H., DeSalvia, M.

A., Loverro, G. and Montagnani, M. Dehydroepiandrosterone decreases the age-
related decline of the in vitro fertilization outcome in women younger than 40
years old. Reprod Biol Endocrinol. 2015; 13 18.

Included in meta-analysis
Nagels 2015

Tesarik, J., Hazout, A. and Mendoza, C. Improvement of delivery and live birth
rates after ICSI in women aged >40 years by ovarian co-stimulation with growth
hormone. Hum Reprod. 2005; 20 (9): 2536-41.

Included in meta-analysis
Li 2017

Urman, B., Mercan, R., Alatas, C., Balaban, B., Isiklar, A. and Nuhoglu, A. Low-dose
aspirin does not increase implantation rates in patients undergoing
intracytoplasmic sperm injection: a prospective randomized study. J Assist Reprod
Genet. 2000; 17 (10): 586-90.

Co-intervention
methylprednisolone for 5
days after oocyte retrieval
in both arms in addition to
aspirin in the study arm.

Varnagy, A., Bodis, J., Manfai, Z., Wilhelm, F., Busznyak, C. and Koppan, M. Low-
dose aspirin therapy to prevent ovarian hyperstimulation syndrome. Fertil Steril.
2010; 93 (7): 2281-4.

(19261278)

Quasi-randomized study.

Wiser, A., Gonen, O., Ghetler, Y., Shavit, T., Berkovitz, A. and Shulman, A. Addition
of dehydroepiandrosterone (DHEA) for poor-responder patients before and during
IVF treatment improves the pregnancy rate: a randomized prospective study. Hum
Reprod. 2010; 25 (10): 2496-500.

Included in meta-analysis
Nagels 2015

Yeung, T. W., Chai, J,, Li, R. H., Lee, V. C., Ho, P. C. and Ng, E. H. A randomized,
controlled, pilot trial on the effect of dehydroepiandrosterone on ovarian
response markers, ovarian response, and in vitro fertilization outcomes in poor
responders. Fertil Steril. 2014; 102 (1): 108-115.e1.

Included in meta-analysis
Nagels 2015

Younis, J. S., Simon, A., Koren, R., Dorembus, D., Schenker, J. G. and Laufer, N. The
effect of growth hormone supplementation on in vitro fertilization outcome: a
prospective randomized placebo-controlled double-blind study. Fertil Steril. 1992;
58 (3): 575-80.

Included in meta-analysis
Li 2017

Zhang, M., Niu, W., Wang, Y., Xu, J., Bao, X., Wang, L., Du, L. and Sun, Y.
Dehydroepiandrosterone treatment in women with poor ovarian response
undergoing IVF or ICSI: a systematic review and meta-analysis. J Assist Reprod
Genet. 2016; 33 (8): 981-91.

Included studies were
RCTs as well as self-control
studies, case-control
studies, prospective
cohort studies.

Zhang, H. H., Xu, P. Y., Wu, J., Zou, W. W., Xu, X. M., Cao, X. Y. and Wei, L. Z.
Dehydroepiandrosterone improves follicular fluid bone morphogenetic protein-15
and accumulated embryo score of infertility patients with diminished ovarian
reserve undergoing in vitro fertilization: a randomized controlled trial. J Ovarian
Res. 2014; 7 93.

Included in meta-analysis
Nagels 2015




9. Non-conventional start of ovarian stimulation

Flowchart
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Exclusion based on title and abstract
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Full-text articles excluded
(see list of excluded papers)
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guideline
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List of excluded papers

Exclusion criterion

Buendgen, N. K., Schultze-Mosgau, A., Cordes, T., Diedrich, K. and Griesinger,
G. Initiation of ovarian stimulation independent of the menstrual cycle: a case-
control study. Arch Gynecol Obstet. 2013; 288 (4): 901-4.

Methodology Case-control;
Very small number of
patients

Cardoso, M. C. A., Evangelista, A., Sartorio, C., Vaz, G., Werneck, C. L. V.,
Guimaraes, F. M., Sa, P. G. and Erthal, M. C. Can ovarian double-stimulation in
the same menstrual cycle improve IVF outcomes? JBRA Assist Reprod. 2017; 21
(3): 217-221.

Retrospective and small,
mixed normal and poor
ovarian response patients

Cimadomo, D., Vaiarelli, A., Colamaria, S., Trabucco, E., Alviggi, C., Venturella,
R., Alviggi, E., Carmelo, R., Rienzi, L. and Ubaldi, F. M. Luteal phase anovulatory
follicles result in the production of competent oocytes: intra-patient paired
case-control study comparing follicular versus luteal phase stimulations in the
same ovarian cycle. Hum Reprod. 2018; doi: 10.1093/humrep/dey217

No direct comparison with
2 cycles

Chen, H., Wang, Y., Lyu, Q., Ai, A., Fu, Y., Tian, H., Cai, R., Hong, Q., Chen, Q.,
Shoham, Z. and Kuang, Y. Comparison of live-birth defects after luteal-phase
ovarian stimulation vs. conventional ovarian stimulation for in vitro fertilization
and vitrified embryo transfer cycles. Fertil Steril. 2015; 103 (5): 1194-1201.e2.

Retrospective study, No
comparison with GnRH
antagonist or long GnRH
agonist

Jin, B., Niu, Z., Xu, B., Chen, Q. and Zhang, A. Comparison of clinical outcomes
among dual ovarian stimulation, mild stimulation and luteal phase stimulation
protocols in women with poor ovarian response. Gynecol Endocrinol. 2018; 34
(8): 694-697.

Retrospective study; Other
included studies also
retrospective but with more
patients

Li, Y., Yang, W., Chen, X., Li, L., Zhang, Q. and Yang, D. Comparison between follicular
stimulation and luteal stimulation protocols with clomiphene and HMG in women with
poor ovarian response. Gynecol Endocrinol. 2016; 32 (1): 74-7.

Retrospective study, high risk
of bias

Lin, L. T., Vitale, S. G., Chen, S. N., Wen, Z. H., Tsai, H. W., Chern, C. U. and Tsui, K. H.
Luteal Phase Ovarian Stimulation May Improve Oocyte Retrieval and Oocyte Quality in
Poor Ovarian Responders Undergoing In Vitro Fertilization: Preliminary Results from a
Single-Center Prospective Pilot Study. Adv Ther. 2018; 35 (6): 847-856.

Methodology: different
Gonadotropin dose and
regimen in both groups

Rashtian, J. and Zhang, J. Luteal-phase ovarian stimulation increases the number of
mature oocytes in older women with severe diminished ovarian reserve. Syst Biol
Reprod Med. 2018; 64 (3): 216-219.

No direct comparison with 2
cycles

Ubaldi, F. M., Capalbo, A., Vaiarelli, A., Cimadomo, D., Colamaria, S., Alviggi, C.,
Trabucco, E., Venturella, R., Vajta, G. and Rienzi, L. Follicular versus luteal phase ovarian
stimulation during the same menstrual cycle (DuoStim) in a reduced ovarian reserve
population results in a similar euploid blastocyst formation rate: new insight in ovarian
reserve exploitation. Fertil Steril. 2016; 105 (6): 1488-1495.e1.

Replaced by Vaiarelli 2018

Vaiarelli, A., Venturella, R., Vizziello, D., Bulletti, F. and Ubaldi, F. M. Dual ovarian
stimulation and random start in assisted reproductive technologies: from ovarian
biology to clinical application. Curr Opin Obstet Gynecol. 2017; 29 (3): 153-159.

Replaced by Vaiarelli 2018

Wang, N., Wang, Y., Chen, Q., Dong, J., Tian, H., Fu, Y., Ai, A, Lyu, Q. and Kuang, Y.
Luteal-phase ovarian stimulation vs conventional ovarian stimulation in patients with
normal ovarian reserve treated for IVF: a large retrospective cohort study. Clin
Endocrinol (Oxf). 2016; 84 (5): 720-8.

Retrospective study, high risk
of bias

Wei, L. H., Ma, W. H., Tang, N. and Wei, J. H. Luteal-phase ovarian stimulation is a
feasible method for poor ovarian responders undergoing in vitro
fertilization/intracytoplasmic sperm injection-embryo transfer treatment compared to a
GnRH antagonist protocol: A retrospective study. Taiwan J Obstet Gynecol. 2016; 55 (1):
50-4.

Retrospective study, mixed
luteal and dual stimulation,
more than 1 cycle for some
patients included




10. Ovarian stimulation for fertility preservation

Flowchart
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Exclusion based on title and abstract
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Full-text articles assessed for
eligibility
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(see list of excluded papers)
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List of excluded papers

Exclusion criterion

Azim AA, Costantini-Ferrando M, Lostritto K, Oktay K. Relative potencies of
anastrozole and letrozole to suppress estradiol in breast cancer patients
undergoing ovarian stimulation before in vitro fertilization. J Clin
Endocrinol Metab. 2007; 92(6):2197-200.

Included in meta-analysis:
Rodgers 2017

Azim AA, Costantini-Ferrando M, Oktay K. Safety of fertility preservation by
ovarian stimulation with letrozole and gonadotropins in patients with
breast cancer: a prospective controlled study. J Clin Oncol. 2008;
1;26(16):2630-5.

Overlapping study population
with publication by Oktay
2005, which is included in the
SR by Rodgers 2017

Cakmak H, Katz A, Cedars MI, Rosen MP. Effective method for emergency
fertility preservation: random-start controlled ovarian stimulation. Fertil
Steril. 2013; 100(6):1673-80.

Included in meta-analysis:
Boots 2016

Courbiere, B., Decanter, C., Bringer-Deutsch, S., Rives, N., Mirallie, S., Pech,
J. C., De Ziegler, D., Carre-Pigeon, F., May-Panloup, P., Sifer, C., Amice, V.,
Schweitzer, T., Porcu-Buisson, G. and Poirot, C. Emergency IVF for embryo
freezing to preserve female fertility: a French multicentre cohort study.
Hum Reprod. 2013; 28 (9): 2381-8.

Not a comparison between
stimulation protocols

Dolmans, M. M., Marotta, M. L., Pirard, C., Donnez, J. and Donnez, O.
Ovarian tissue cryopreservation followed by controlled ovarian stimulation
and pick-up of mature oocytes does not impair the number or quality of
retrieved oocytes. J Ovarian Res. 2014; 7 80.

Not a comparison between
stimulation protocols

Dolmans, M. M., Hollanders de Ouderaen, S., Demylle, D. and Pirard, C.
Utilization rates and results of long-term embryo cryopreservation before
gonadotoxic treatment. J Assist Reprod Genet. 2015; 32 (8): 1233-7.

Not a comparison between
stimulation protocols

Domingo J, Guillén V, Ayllon Y, Martinez M, Muioz E, Pellicer A, Garcia-
Velasco JA. Ovarian response to controlled ovarian hyperstimulation in
cancer patients is diminished even before oncological treatment. Fertil
Steril. 2012; 97(4):930-4.

Included in meta-analysis:
Rodgers 2017

Kim, J., Turan, V. and Oktay, K. Long-Term Safety of Letrozole and
Gonadotropin Stimulation for Fertility Preservation in Women With Breast
Cancer.) Clin Endocrinol Metab. 2016; 101 (4): 1364-71.

Included in meta-analysis:
Rodgers 2017

Lee, S. and Oktay, K. Does higher starting dose of FSH stimulation with
letrozole improve fertility preservation outcomes in women with breast
cancer? Fertil Steril. 2012; 98 (4): 961-4.e1.

Included in meta-analysis:
Rodgers 2017

Meirow D, Raanani H, Maman E, Paluch-Shimon S, Shapira M, CohenY,
Kuchuk I, Hourvitz A, Levron J, Mozer-Mendel M, Brengauz M, Biderman H,
Manela D, Catane R, Dor J, Orvieto R, Kaufman B. Tamoxifen co-
administration during controlled ovarian hyperstimulation for in vitro
fertilization in breast cancer patients increases the safety of fertility-
preservation treatment strategies. Fertil Steril. 2014; 102(2):488-495.e3.

Included in meta-analysis:
Rodgers 2017

Oktay, K., Buyuk, E., Davis, O., Yermakova, I., Veeck, L. and Rosenwaks, Z.
Fertility preservation in breast cancer patients: IVF and embryo
cryopreservation after ovarian stimulation with tamoxifen. Hum Reprod.
2003; 18 (1): 90-5.

Included in meta-analysis:
Rodgers 2017

Oktay, K., Buyuk, E., Libertella, N., Akar, M. and Rosenwaks, Z. Fertility
preservation in breast cancer patients: a prospective controlled comparison
of ovarian stimulation with tamoxifen and letrozole for embryo
cryopreservation. J Clin Oncol. 2005; 23 (19): 4347-53.

Included in meta-analysis:
Rodgers 2017

Oktay, K., Hourvitz, A., Sahin, G., Oktem, O., Safro, B., Cil, A. and Bang, H.
Letrozole reduces estrogen and gonadotropin exposure in women with
breast cancer undergoing ovarian stimulation before chemotherapy. J Clin
Endocrinol Metab. 2006; 91 (10): 3885-90.

Included in meta-analysis:
Rodgers 2017




Oktay, K., Turan, V., Bedoschi, G., Pacheco, F. S. and Moy, F. Fertility
Preservation Success Subsequent to Concurrent Aromatase Inhibitor
Treatment and Ovarian Stimulation in Women With Breast Cancer. J Clin
Oncol. 2015; 33 (22): 2424-9.

No control group for the
ovarian stimulation

Quinn MM, Cakmak H, Letourneau JM, Cedars MI, Rosen MP. Response to
ovarian stimulation is not impacted by a breast cancer diagnosis. Hum
Reprod. 2017; 32(3):568-574

No comment on COSTLES
results

Quintero, R. B., Helmer, A., Huang, J. Q. and Westphal, L. M. Ovarian
stimulation for fertility preservation in patients with cancer. Fertil Steril.
2010; 93 (3): 865-8.

Included in meta-analysis:
Rodgers 2017

Revelli, A., Porcu, E., Levi Setti, P. E., Delle Piane, L., Merlo, D. F. and
Anserini, P. Is letrozole needed for controlled ovarian stimulation in
patients with estrogen receptor-positive breast cancer? Gynecol
Endocrinol. 2013; 29 (11): 993-6.

Included in meta-analysis:
Rodgers 2017

Simi, G., Obino, M. E., Casarosa, E., Litta, P., Artini, P. G. and Cela, V.
Different stimulation protocols for oocyte cryropreservation in oncological
patients: a retrospective analysis of single university centre. Gynecol
Endocrinol. 2015; 31 (12): 966-70.

Poor methodology and small
no of patients

Turan, V., Bedoschi, G., Moy, F. and Oktay, K. Safety and feasibility of
performing two consecutive ovarian stimulation cycles with the use of
letrozole-gonadotropin protocol for fertility preservation in breast cancer
patients. Fertil Steril. 2013; 100 (6): 1681-5.e1.

Included in meta-analysis:
Rodgers 2017

von Wolff, M., Thaler, C. J., Frambach, T., Zeeb, C., Lawrenz, B., Popovici, R.
M. and Strowitzki, T. Ovarian stimulation to cryopreserve fertilized oocytes
in cancer patients can be started in the luteal phase. Fertil Steril. 2009; 92
(4): 1360-5.

Included in meta-analysis:
Boots 2016




11. Hormonal assessment during ovarian stimulation

Flowchart

Records identified through
database searches
(n=1364)

Exclusion based on title and abstract
(duplicates, not relevant, animal studies, non-
English, unable to retrieve full-text)
(n=1355)

Full-text articles assessed for
eligibility
(n=9)

Full-text articles excluded
(see list of excluded papers)

(n=6)
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guideline
(n=3)




List of excluded papers

Exclusion criterion

Aguirre SG, Hevia IG, Garcia-Carpintero G, DelRosal Ma J. Measuring
plasma estradiol levels in in vitro fertilization. Is it useful?. Revista
Iberoamericana De Fertilidad y Reproduccion Humana 2010;27(1):43—-
9.

Included in meta-analysis: Kwan
2014

Ben-Shlomo, I., Geslevich, J. and Shalev, E. Can we abandon routine
evaluation of serum estradiol levels during controlled ovarian
hyperstimulation for assisted reproduction? Fertil Steril. 2001; 76 (2):
300-3.

Mistakes in the analysis (difference
in COCs is significant, no
adjustment for multiple cycles).

Lass, A. Monitoring of in vitro fertilization-embryo transfer cycles by
ultrasound versus by ultrasound and hormonal levels: a prospective,
multicenter, randomized study. Fertil Steril. 2003; 80 (1): 80-5.

Included in meta-analysis: Kwan
2014

Martins, W. P., Vieira, C. V., Teixeira, D. M., Barbosa, M. A.,
Dassuncao, L. A. and Nastri, C. O. Ultrasound for monitoring
controlled ovarian stimulation: a systematic review and meta-analysis
of randomized controlled trials. Ultrasound Obstet Gynecol. 2014; 43
(1): 25-33.

Replaced by more complete meta-
analysis: Kwan 2014

Rongieres C. Monitoring ovarian stimulation: are hormonal
assessments necessary?. Journal de Gynécologie, Obstétrique et
Biologie de la Reproduction 2006;35:2539-41.

Included in meta-analysis: Kwan
2014

Wikland, M., Borg, J., Hamberger, L. and Svalander, P. Simplification of
IVF: minimal monitoring and the use of subcutaneous highly purified
FSH administration for ovulation induction. Hum Reprod. 1994; 9 (8):
1430-6.

Inadequate analysis, no
adjustments for multiple cycles or
confounding variables




12. Endometrial thickness
Flowchart

Records identified through
database searches
(n=587)

Exclusion based on title and abstract
(duplicates, not relevant, animal studies, non-
English, unable to retrieve full-text)
(n=518)

Full-text articles assessed for
eligibility
(n=69)

Full-text articles excluded
(see list of excluded papers)
(n=56)
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guideline
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List of excluded papers

Exclusion criterion

Al-Ghamdi, A., Coskun, S., Al-Hassan, S., Al-Rejjal, R. and Awartani, K. The
correlation between endometrial thickness and outcome of in vitro fertilization
and embryo transfer (IVF-ET) outcome. Reprod Biol Endocrinol. 2008; 6 37.

Included in meta-
analysis: Kasius 2014

Amir, W., Micha, B., Ariel, H., Liat, L. G., Jehoshua, D. and Adrian, S. Predicting
factors for endometrial thickness during treatment with assisted reproductive
technology. Fertil Steril. 2007; 87 (4): 799-804.

Included in meta-
analysis: Kasius 2014

Baruffi, R. L., Contart, P., Mauri, A. L., Petersen, C., Felipe, V., Garbellini, E. and
Franco, J. G. A uterine ultrasonographic scoring system as a method for the
prognosis of embryo implantation. J Assist Reprod Genet. 2002; 19 (3): 99-102.

The comparison is
biased.

Basir, G. S., 0, W. S., So, W. W., Ng, E. H. and Ho, P. C. Evaluation of cycle-to-
cycle variation of endometrial responsiveness using transvaginal sonography in
women undergoing assisted reproduction. Ultrasound Obstet Gynecol. 2002; 19
(5): 484-9.

Included in meta-
analysis: Kasius 2014

Bassil, S. Changes in endometrial thickness, width, length and pattern in
predicting pregnancy outcome during ovarian stimulation in in vitro
fertilization.Ultrasound Obstet Gynecol. 2001; 18 (3): 258-63.

Risk of bias due to lack
of group comparability

Bohrer, M. K., Hock, D. L., Rhoads, G. G. and Kemmann, E. Sonographic
assessment of endometrial pattern and thickness in patients treated with human
menopausal gonadotropins. Fertil Steril. 1996; 66 (2): 244-7.

Outcomes, day of

embryo transfer, and
embryo number and
quality not reported.

Bromer, J. G., Aldad, T. S. and Taylor, H. S. Defining the proliferative phase
endometrial defect. Fertil Steril. 2009; 91 (3): 698-704.

1UI cycles were included

Chan, J. M., Sukumar, A. I., Ramalingam, M., Ranbir Singh, S. S. and Abdullah, M.
F. The impact of endometrial thickness (EMT) on the day of human chorionic
gonadotropin (hCG) administration on pregnancy outcomes: a 5-year
retrospective cohort analysis in Malaysia. Fertil Res Pract. 2018; 4 5.

Treatment of women in
both arms not the same

Check, J. H., Lurie, D., Dietterich, C., Callan, C. and Baker, A. Adverse effect of a
homogeneous hyperechogenic endometrial sonographic pattern, despite
adequate endometrial thickness on pregnancy rates following in-vitro
fertilization. Hum Reprod. 1993; 8 (8): 1293-6.

Small number of
patients in control
group.

Check, J. H., Dietterich, C., Choe, J. K. and Cohen, R. Effect of triple line vs
isoechogenic endometrial texture on pregnancy outcome following embryo
transfer according to use of controlled ovarian stimulation (COH) or
estrogen/progesterone replacement. Clin Exp Obstet Gynecol. 2013; 40 (1): 37-
9.

HRT cycles are included
(frozen ET, recipient)

Check, J. H., Dietterich, C. and Lurie, D. Non-homogeneous hyperechogenic
pattern 3 days after embryo transfer is associated with lower pregnancy rates.
Hum Reprod. 2000; 15 (5): 1069-74.

Small study groups.

Check, J. H., Nowroozi, K., Choe, J. and Dietterich, C. Influence of endometrial
thickness and echo patterns on pregnancy rates during in vitro fertilization. Fertil
Steril. 1991; 56 (6): 1173-5.

Small study groups.

Chen, S. L., Wu, F. R,, Luo, C., Chen, X,, Shi, X. Y., Zheng, H. Y. and Ni, Y. P.
Combined analysis of endometrial thickness and pattern in predicting outcome
of in vitro fertilization and embryo transfer: a retrospective cohort study. Reprod
Biol Endocrinol. 2010; 8: 30.

Included in meta-
analysis: Kasius 2014

De Geyter, C., Schmitter, M., De Geyter, M., Nieschlag, E., Holzgreve, W. and
Schneider, H. P. Prospective evaluation of the ultrasound appearance of the
endometrium in a cohort of 1,186 infertile women. Fertil Steril. 2000; 73 (1):
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Included in meta-
analysis: Kasius 2014

Detti, L., Yelian, F. D., Kruger, M. L., Diamond, M. P. and Puscheck, E. E.
Endometrial thickness dynamics and morphologic characteristics during pituitary

Small study group, more
cycles than women




downregulation with antagonists in assisted reproductive technology cycles. J
Ultrasound Med. 2008; 27 (11): 1591-6.

Dickey, R. P., Olar, T. T., Curole, D. N., Taylor, S. N. and Rye, P. H. Endometrial
pattern and thickness associated with pregnancy outcome after assisted
reproduction technologies. Hum Reprod. 1992; 7 (3): 418-21.

The techniques used are
outdated.

Dietterich, C., Check, J. H., Choe, J. K., Nazari, A. and Lurie, D. Increased
endometrial thickness on the day of human chorionic gonadotropin injection
does not adversely affect pregnancy or implantation rates following in vitro
fertilization-embryo transfer. Fertil Steril. 2002; 77 (4): 781-6.

Included in meta-
analysis: Kasius 2014

Dix, E. and Check, J. H. Successful pregnancies following embryo transfer despite
very thin late proliferative endometrium. Clin Exp Obstet Gynecol. 2010; 37 (1):
15-6.

Small number of
patients, large
heterogeneity.

Eichler, C., Krampl, E., Reichel, V., Zegermacher, G., Obruca, A., Strohmer, H.,
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of endometrial pattern
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Fang, R., Cai, L., Xiong, F., Chen, J., Yang, W. and Zhao,X. The effect of
endometrial thickness on the day of hCG administration on pregnancy outcome
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High risk of bias because
of differences between
study and control group

Fleischer, A. C., Herbert, C. M., Sacks, G. A., Wentz, A. C., Entman, S. S. and
James, A. E., Jr. Sonography of the endometrium during conception and
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Very old study
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Small number of
patients.
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Replaced by a more
recent meta-analysis:
Kasius 2014
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The comparison of the
patient groups is biased.
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Gonen, Y. and Casper, R. F. Prediction of implantation by the sonographic
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(8566245)
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Included in meta-
analysis: Kasius 2014
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Small numbers of
patients
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Included in meta-
analysis: Kasius 2014
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(1): 5.
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bias, and possible inter-
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Included in meta-
analysis: Kasius 2014
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Replaced by a more
recent meta-analysis:
Kasius 2014
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Small number of
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Included in meta-
analysis: Kasius 2014
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Included in meta-
analysis: Kasius 2014
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Outcome pregnancy rate
not reported.
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Included in meta-
analysis: Kasius 2014
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Very old study
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Sonographic assessment of the endometrium in patients undergoing in vitro
fertilization. J Ultrasound Med. 1986; 5 (4): 197-201.
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analysis: Kasius 2014

Welker, B. G., Gembruch, U., Diedrich, K., al-Hasani, S. and Krebs, D. Transvaginal
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Small number of
patients
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Small study population

Yang, W., Zhang, T., Li, Z., Ren, X., Huang, B., Zhu, G. and lJin, L. Combined
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FET cycles using HRT
were included
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Old study, small study
groups
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Fertil Steril. 2005; 83 (2): 336-40.

Included in meta-
analysis: Kasius 2014

Zhang, T, Li, Z,, Ren, X., Huang, B., Zhu, G., Yang, W. and lJin, L. Endometrial
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morphologically good-quality blastocyst. Medicine (Baltimore). 2018; 97 (4):
€9689.

FET cycles using
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HRT were included
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measured by ultrasonography on pregnancy outcomes during IVF-ET cycles.
Reprod Biol Endocrinol. 2012; 10 100.

Included in meta-
analysis: Kasius 2014




13. Criteria for triggering
Flowchart

Records identified through
database searches
(n=2879)

Exclusion based on title and abstract
(duplicates, not relevant, animal studies, non-
English, unable to retrieve full-text)
(n=2872)

Full-text articles assessed for
eligibility
(n=7)

Full-text articles excluded
(see list of excluded papers)

(n=6)

Papers included in the
guideline
(n=1)




List of excluded papers

Exclusion criterion

Clark L, Stanger J, Brinsmead M. Prolonged follicle stimulation decreases pregnancy
rates after in vitro fertilization. Fertil Steril. 1991 Jun;55(6):1192-4.

Included in meta-
analysis Chen 2014

Kolibianakis EM, Albano C, Camus M, Tournaye H, Van Steirteghem AC, Devroey P.
Prolongation of the follicular phase in in vitro fertilization results in a lower ongoing
pregnancy rate in cycles stimulated with recombinant follicle-stimulating hormone
and gonadotropin-releasing hormone antagonists. Fertil Steril 2004 Jul;82(1):102-7.

Included in meta-
analysis Chen 2014

Kyrou D, Kolibianakis EM, Fatemi HM, Tarlatzis BC, Tournaye H, Devroey P. Is earlier
administration of human chorionic gonadotropin (hCG) associated with the
probability of pregnancy in cycles stimulated with recombinant follicle-stimulating
hormone and gonadotropin-releasing hormone (GnRH) antagonists? A prospective
randomized trial. Fertil Steril. 2011 Nov;96(5):1112-5.

Included in meta-
analysis Chen 2014

Mochtar MH, Custers IM, Koks CA, Bernardus RE, Verhoeve HR, Mol BW, van Wely
M, van der Veen F. Timing oocyte collection in GnRH agonists down-regulated IVF
and ICSI cycles: a randomized clinical trial. Hum Reprod. 2011 May;26(5):1091-6

Included in meta-
analysis Chen 2014

Morley L, Tang T, Yasmin E, Hamzeh R, Rutherford AJ, Balen AH. Timing of human
chorionic gonadotrophin (hCG) hormone administration in IVF protocols using GnRH
antagonists: a randomized controlled trial. Hum Fertil (Camb). 2012 Sep;15(3):134-
9.

Included in meta-
analysis Chen 2014

Tan, S. L., Balen, A., el Hussein, E., Mills, C., Campbell, S., Yovich, J. and Jacobs, H. S.
A prospective randomized study of the optimum timing of human chorionic
gonadotropin administration after pituitary desensitization in in vitro fertilization.
Fertil Steril. 1992; 57 (6): 1259-64.

Included in meta-
analysis Chen 2014




14. Criteria for cycle cancellation
Flowchart

Records identified through
database searches
(n=390)

Exclusion based on title and abstract
(duplicates, not relevant, animal studies, non-
English, unable to retrieve full-text)
(n=373)

Full-text articles assessed for
eligibility
(n=17)

Full-text articles excluded
(see list of excluded papers)

(n=9)

Papers included in the
guideline
(n=8)




List of excluded papers

Exclusion criterion

Asch, R. H., Li, H. P., Balmaceda, J. P., Weckstein, L. N. and Stone, S. C.
Severe ovarian hyperstimulation syndrome in assisted reproductive
technology: definition of high risk groups. Hum Reprod. 1991; 6 (10):
1395-9.

Old study

Baka, S., Makrakis, E., Tzanakaki, D., Konidaris, S., Hassiakos, D.,

Included in meta-analysis:

Moustakarias, T. and Creatsas, G. Poor responders in IVF: cancellation | Oudendijk 2012
of a first cycle is not predictive of a subsequent failure. Ann N'Y Acad

Sci. 2006; 1092 418-25.

Blankstein, J., Shalev, J., Saadon, T., Kukia, E. E., Rabinovici, J., Old study

Pariente, C., Lunenfeld, B., Serr, D. M. and Mashiach, S. Ovarian
hyperstimulation syndrome: prediction by number and size of
preovulatory ovarian follicles. Fertil Steril. 1987; 47 (4): 597-602.

Chen, C. D., Wu, M. Y., Chao, K. H., Chen, S. U., Ho, H. N. and Yang, Y.
S. Serum estradiol level and oocyte number in predicting severe
ovarian hyperstimulation syndrome. J Formos Med Assoc. 1997; 96
(10): 829-34.

Retrospective study

Luke, B., Brown, M. B., Morbeck, D. E., Hudson, S. B., Coddington, C.
C., 3rd and Stern, J. E. Factors associated with ovarian
hyperstimulation syndrome (OHSS) and its effect on assisted
reproductive technology (ART) treatment and outcome. Fertil Steril.
2010; 94 (4): 1399-404.

No data available regarding
number of follicles and their
diameter

McAvey, B., Zapantis, A,, Jindal, S. K., Lieman, H. J. and Polotsky, A. J.
How many eggs are needed to produce an assisted reproductive
technology baby: is more always better? Fertil Steril. 2011; 96 (2):
332-5.

Retrospective study

Morris, R. S., Paulson, R. J., Sauer, M. V. and Lobo, R. A. Predictive
value of serum oestradiol concentrations and oocyte number in
severe ovarian hyperstimulation syndrome. Hum Reprod. 1995; 10
(4): 811-4.

Retrospective study

Requena, A., Cruz, M., Bosch, E., Meseguer, M. and Garcia-Velasco, J.

A. High progesterone levels in women with high ovarian response do

not affect clinical outcomes: a retrospective cohort study. Reprod Biol
Endocrinol. 2014; 12 69.

Retrospective study

Sher, G., Salem, R., Feinman, M., Dodge, S., Zouves, C. and Knutzen, V.

Eliminating the risk of life-endangering complications following
overstimulation with menotropin fertility agents: a report on women
undergoing in vitro fertilization and embryo transfer. Obstet Gynecol.
1993; 81 (6): 1009-11.

Old study, small study groups




15. Triggering of final oocyte maturation
Flowchart

Records identified through
database searches
(n=3584)

Exclusion based on title and abstract
(duplicates, not relevant, animal studies, non-
English, unable to retrieve full-text)
(n=3547)

Full-text articles assessed for
eligibility
(n=37)

Full-text articles excluded
(see list of excluded papers)
(n=23)

Papers included in the
guideline
(n=14)




List of excluded papers

Exclusion criterion

The European Recombinant Human Chorionic Gonadotrophin Study Group.
Induction of final follicular maturation and early luteinization in women undergoing
ovulation induction for assisted reproduction treatment--recombinant HCG versus
urinary HCG. The European Recombinant Human Chorionic Gonadotrophin Study
Group. Hum Reprod. 2000; 15 (7): 1446-51.

Included in meta-
analysis: Youssef
2016

Human recombinant luteinizing hormone is as effective as, but safer than, urinary
human chorionic gonadotropin in inducing final follicular maturation and ovulation
in in vitro fertilization procedures: results of a multicenter double-blind study. J Clin
Endocrinol Metab. 2001; 86 (6): 2607-18.

Included in meta-
analysis: Youssef
2016

Abdalla, H. I., Ah-Moye, M., Brinsden, P., Howe, D. L., Okonofua, F. and Craft, I. The
effect of the dose of human chorionic gonadotropin and the type of gonadotropin
stimulation on oocyte recovery rates in an in vitro fertilization program. Fertil Steril.
1987; 48 (6): 958-63.

No LH suppression
used, old study

Acevedo, B., Gomez-Palomares, J. L., Ricciarelli, E. and Hernandez, E. R. Triggering
ovulation with gonadotropin-releasing hormone agonists does not compromise
embryo implantation rates. Fertil Steril. 2006; 86 (6): 1682-7.

Included in meta-
analysis: Youssef
2016

Al-lnany, H., Aboulghar, M. A., Mansour, R. T. and Proctor, M. Recombinant versus
urinary gonadotrophins for triggering ovulation in assisted conception. Hum Reprod.
2005; 20 (8): 2061-73.

Replaced by a more
recent meta-analysis:
Youssef 2016

Alleyassin, A, Ghasemi, M, Aghahosseini, M, Safdarian, L, Sarvi, F, Almasi-Hashiani,
A, Hosseinimousa, S, Najafian, A and Esmailzadeh, A. Final oocyte maturation with a
dual trigger compared to human chorionic gonadotropin trigger in antagonist co-
treated cycles: A randomized clinical trial Middle east fertility society journal. 2018;
23(3): 199-204.

Poor quality RCT

Bellavia, M., de Geyter, C., Streuli, I, Ibecheole, V., Birkhauser, M. H., Cometti, B. P.
and de Ziegler, D. Randomized controlled trial comparing highly purified (HP-hCG)
and recombinant hCG (r-hCG) for triggering ovulation in ART. Gynecol Endocrinol.
2013; 29 (2): 93-7.

Included in meta-
analysis: Youssef
2016

Chen, C. H., Tzeng, C. R., Wang, P. H.,, Liu, W. M., Chang, H. Y., Chen, H. H. and Chen,
C. H. Dual triggering with GnRH agonist plus hCG versus triggering with hCG alone
for IVF/ICSI outcome in GnRH antagonist cycles: a systematic review and meta-
analysis. Arch Gynecol Obstet. 2018

Replaced by meta-
analysis: Ding 2017

Clua, E., Martinez, F., Tur, R., Sanmartin, P., Chueca, A. and Barri, P. N. Triggering
ovulation with 250 pg or 500 pg of r-hCG in oocyte donors treated with antagonist
protocol has no effect on the number of mature oocytes retrieved: a randomized
clinical trial. Gynecol Endocrinol. 2012; 28 (9): 678-81.

Donor study

Decleer, W., Osmanagaoglu, K., Seynhave, B., Kolibianakis, S., Tarlatzis, B. and
Devroey, P. Comparison of hCG triggering versus hCG in combination with a GnRH
agonist: a prospective randomized controlled trial. Facts Views Vis Obgyn. 2014; 6
(4): 203-9.

Included in meta-
analysis: Ding 2017

Driscoll, G. L., Tyler, J. P., Hangan, J. T., Fisher, P. R, Birdsall, M. A. and Knight, D. C.
A prospective, randomized, controlled, double-blind, double-dummy comparison of
recombinant and urinary HCG for inducing oocyte maturation and follicular
luteinization in ovarian stimulation. Hum Reprod. 2000; 15 (6): 1305-10.

Included in meta-
analysis: Youssef
2016

Engmann, L., DiLuigi, A., Schmidt, D., Nulsen, J., Maier, D. and Benadiva, C. The use
of gonadotropin-releasing hormone (GnRH) agonist to induce oocyte maturation
after cotreatment with GnRH antagonist in high-risk patients undergoing in vitro
fertilization prevents the risk of ovarian hyperstimulation syndrome: a prospective
randomized controlled study. Fertil Steril. 2008; 89 (1): 84-91.

Included in meta-
analysis: Youssef
2014

Galindo, A., Bodri, D., Guillen, J. J., Colodron, M., Vernaeve, V. and Coll, O. Triggering
with HCG or GnRH agonist in GnRH antagonist treated oocyte donation cycles: a
randomised clinical trial. Gynecol Endocrinol. 2009; 25 (1): 60-6.

Donor study




Humaidan, P., Bredkjaer, H. E., Bungum, L., Bungum, M., Grondahl, M. L.,
Westergaard, L. and Andersen, C. Y. GnRH agonist (buserelin) or hCG for ovulation
induction in GnRH antagonist IVF/ICSI cycles: a prospective randomized study. Hum
Reprod. 2005; 20 (5): 1213-20.

Included in meta-
analysis: Youssef
2014

Kim, C. H., Ahn, J. W., You, R. M., Kim, S. H., Chae, H. D. and Kang, B. M. Combined
administration of gonadotropin-releasing hormone agonist with human chorionic
gonadotropin for final oocyte maturation in GnRH antagonist cycles for in vitro
fertilization. J Reprod Med. 2014; 59 (1-2): 63-8.

Included in meta-
analysis: Ding 2017

Kolibianakis, E. M., Schultze-Mosgau, A., Schroer, A., van Steirteghem, A., Devroey,
P., Diedrich, K. and Griesinger, G. A lower ongoing pregnancy rate can be expected
when GnRH agonist is used for triggering final oocyte maturation instead of HCG in
patients undergoing IVF with GnRH antagonists. Hum Reprod. 2005; 20 (10): 2887-
92.

Included in meta-
analysis: Youssef
2014

Lin, H.,, Wang, W,, Li, Y., Chen, X., Yang, D. and Zhang, Q. Triggering final oocyte
maturation with reduced doses of hCG in IVF/ICSI: a prospective, randomized and
controlled study. Eur J Obstet Gynecol Reprod Biol. 2011; 159 (1): 143-7.

Dose comparisons
not included in PICO

Mahajan, N., Sharma, S., Arora, P. R., Gupta, S., Rani, K. and Naidu, P. Evaluation of
dual trigger with gonadotropin-releasing hormone agonist and human chorionic
gonadotropin in improving oocyte maturity rates: A prospective randomized study. J
Hum Reprod Sci. 2016; 9 (2): 101-6.

Included in meta-
analysis: Ding 2017

Maislisch, L, Warne, D, Bologna, S, Loumaye, E, Bellaisch-Allart, J, Dellenbach, P,
Leidenberger, Fa, Scholtes, M, Fischer, R, Fisch, B, Melis, Gb, Evers, JIh, Wikland, M
and Mills, J. Induction of final follicular maturation and early luteinization in women
undergoing ovulation induction for assisted reproduction treatment--recombinant
HCG versus urinary HCG. The European Recombinant Human Chorionic
Gonadotrophin Study Group. Human reproduction (Oxford, England). 2000; 15 (7):
1446-1451.

Included in meta-
analysis: Youssef
2016

Melo, M., Busso, C. E., Bellver, J., Alama, P., Garrido, N., Meseguer, M., Pellicer, A.
and Remohi, J. GnRH agonist versus recombinant HCG in an oocyte donation
programme: a randomized, prospective, controlled, assessor-blind study. Reprod
Biomed Online. 2009; 19 (4): 486-92.

Donor study

Oliveira, S. A., Calsavara, V. F. and Cortes, G. C. Final Oocyte Maturation in Assisted
Reproduction with Human Chorionic Gonadotropin and Gonadotropin-releasing
Hormone agonist (Dual Trigger). JBRA Assist Reprod. 2016; 20 (4): 246-250.

Double trigger vs
GnRH agonist trigger
in high responders

Papanikolaou, E. G., Fatemi, H., Camus, M., Kyrou, D., Polyzos, N. P., Humaidan, P.,
Tarlatzis, B., Devroey, P. and Tournaye, H. Higher birth rate after recombinant hCG
triggering compared with urinary-derived hCG in single-blastocyst IVF antagonist
cycles: a randomized controlled trial. Fertil Steril. 2010; 94 (7): 2902-4.
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18. Freeze-all
Flowchart

Records identified through
database searches
(n=364)

Exclusion based on title and abstract
(duplicates, not relevant, animal studies, non-
English, unable to retrieve full-text)
(n=353)

Full-text articles assessed for
eligibility
(n=11)

Full-text articles excluded
(see list of excluded papers)
(n=7)

Papers included in the
guideline
(n=4)




List of excluded papers
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Chen, Z.J., Shi, Y., Sun, Y., Zhang, B., Liang, X., Cao, Y., Yang, J., Liu, J., Wei, D., Weng,
N., Tian, L., Hao, C., Yang, D., Zhou, F., Shi, J., Xu, Y., Li, J., Yan, J., Qin, Y., Zhao, H.,
Zhang, H. and Legro, R. S. Fresh versus Frozen Embryos for Infertility in the
Polycystic Ovary Syndrome. N Engl J Med. 2016; 375 (6): 523-33.

Included in meta-
analysis: Wong 2017

Ferraretti, A. P., Gianaroli, L., Magli, C., Fortini, D., Selman, H. A. and Feliciani, E.
Elective cryopreservation of all pronucleate embryos in women at risk of ovarian
hyperstimulation syndrome: efficiency and safety. Hum Reprod. 1999; 14 (6): 1457-
60.

Included in meta-
analysis: Wong 2017

Shaker, A. G., Zosmer, A., Dean, N., Bekir, J. S., Jacobs, H. S. and Tan, S. L.
Comparison of intravenous albumin and transfer of fresh embryos with
cryopreservation of all embryos for subsequent transfer in prevention of ovarian
hyperstimulation syndrome. Fertil Steril. 1996; 65 (5): 992-6.

Included in meta-
analysis: D’Angelo
2007
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