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 Analysis of Cochrane data
 Why do we prefer to transfer blastocyst stage embryo ?
 Analysis of retrospective, non-randomized comparison 

of day-2 ET versus day-5 ET

Overview

y y
 Extended embryo culture in non stimulated cycles, poor, 

low and normal responders
 To evaluate the  clinical efficacy of using day 5 embryo 

transfer  for all patients
 Slow freezing or vitrification ?
 Outcome of blastocyst transfers

DilemasDilemas

 Does the prolonged cultivation in in vitro conditions 
influence the embryo implantation capability?

 Is the five day cultivation the best approach for all 
patients (including patients with one oocyte or low 
responders)?

 Is the five day cultivation of any benefit in comparison 
with two day cultivation ? 



DilemasDilemas -- disadvantagesdisadvantages

 Is extended embryo culture appropriate for all patients?

 Worldvide experience with blastocyst cryopreservation 
is not optimal ?

 Higher rate of cancelled transfers  ( having no embryos 
for transfer ! )

 Question of overall benefit of blastocyst culture 
(impacts on the final outcome?) 

 Monozygotic twinning

DilemasDilemas -- advantagesadvantages

 Better synchronization between the embryo and the 
endometrium

 Better selection of viable embryos and higher 
implantation rate

 Increased risk of multiple gestation ?

 Higher rate of cancelled transfers ?

“The perfect embryo” ??
(based on morphology and development)

Implantation of D5 embryo 
(SBT)

in 49% patients ≤ 36 years

Implantation  of Day2 or Day3  
embryo (SET)

in 33 % of patients ≤36 years

Papanikolaou et al., NEJM, 2006 Van Montfoort et al., Hum Reprod, 2006



Maribor blastocyst scoring system
Kovacic B. et al. Reproductive BioMedicine Online 2004

y=exp(0,332+(-0,304)*x)/(1+exp(0,332+(-0,304)*x))
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Relationship between blastocyst 
morphology 

and implantation ability
Four morphologic parameters

 percentage of embryo,    
transformed to the        
blastocyst

 blastocoel expansion
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cohesiveness and 
morphology

Eight morphologic categories 
(B1 - B8)

Birth rate declined from
45.2% to 7.7% 

from B1 to B8 quality blastocyst.

 Implantation capacity depending on blastocyst 
h l  h t i timorphology characteristics.

 Birth rate declined from 45.2% to 7.7% from B1 to B8 
quality blastocyst. 

Kovacic B. et al, Fertil Steril 2008

Day 2 vs. Day 5 embryo
Randomized prospective trials

Ongoing pregnancy rate
 Day 3 : 32.1%   95%CI 26.4-38.2%
 Day 5 : 33.2%   95%CI 27.3-39.5%
 Lower chance for cryopreservation ( 61 5% for D3 and 50 4%  Lower chance for cryopreservation ( 61.5% for D3 and 50.4% 

for D5, P<0.02)   
Kolibianakis et al., Hum Reprod.2004

Implantation rate:
Day 2-3 embryos vs. day 5 blastocyst:   21.1% vs. 20.9%                           

Hreinson et al. Eur J Obstet Gynecol Reprod Biol 2004

Day 3 vs. hatching blastocyst : 19.1% vs. 21.4 %
Utsunomiya et al. Hum Reprod 2004

Elective single blastocyst : 60.9% Gardner et al. Fertil Steril 2004



Cochrane data (2009)Cochrane data (2009)

 Primary outcome ( live births per couple)

 Secondary outcome ( clinical pregnancy rate, multiple 
pregnancy rate,  high order MPR, cryopreservation, 
failure to have any ET per couple )

 Outcomes not appropriate for statistical analysis ( live 
births per OPU and ET, CPR/OPU&ET, implantation rate

The Cochrane Metanalysis 2009 : Live birth rate

Farquhar B.and Proctor J, The Cochrane Library 2009 

Live birth rate per couple (2)

Farquhar B.and Proctor J, The Cochrane Library 2009 



Clinical pregnancy rate

Farquhar B.and Proctor J, The Cochrane Library 2009 

Miscarriage rate per couple

Farquhar B.and Proctor J, The Cochrane Library 2009 

Embryo cancellation rate



Cumulative pregnancy rate ( fresh & frozen transfers)

eSET in daily practice in Slovenia from 2008

 Legal approach ( 3 embryos for ET from year 2000)

 Professional approach ( guidelines of  national Society for 
Reproductive Medicine - 2 embryos for ET from  year 2000)Reproductive Medicine 2 embryos for ET from  year 2000)

 Reimbursement approach (reimbursement only according to 
guidelines for SET from  year 2008) 

Retrospective analysis - IVF Maribor

 Retrospective analysis of 6056 stimulated and 391 Retrospective analysis of 6056 stimulated and 391 
nonstimulated cycles was performednonstimulated cycles was performed

 Selection of embryos for blastocyst culture on day 3Selection of embryos for blastocyst culture on day 3
BlastAssist  System ( MediCult Denmark)BlastAssist  System ( MediCult Denmark)

 Embryotransfer catetEmbryotransfer catethherer Labotect (Germany)Labotect (Germany)
 No more than two blastocyst transferred  at the timeNo more than two blastocyst transferred  at the time
 Surplus blastocyst freezed Surplus blastocyst freezed 

Blast FreezBlast Freez (MediCult,Denmark) (MediCult,Denmark) 
Vitrification Kit (IrvineScientific, USA)Vitrification Kit (IrvineScientific, USA)

 Vaginal progesteron for luteal support        Vaginal progesteron for luteal support        
Utrogestan  Utrogestan  (Iscovesco,  France) (Iscovesco,  France) 



Patients selection strategy for blastocyst culture: 
NUMBER OF FOLLICLES OR OOCYTES

 Good responders on COH Good responders on COH 
during the stimulation during the stimulation 

 Patients with 5 oocytes and Patients with 5 oocytes and yy
more after OPUmore after OPU

Patients selection strategy for blastocyst culture: 
FERTILIZATION

 Patients with more than 4  
fertilized oocytes 

 Patients with more than 
three good quality embryos 
on day 3 .

1 oocyte 2 – 4 oocytes 5 oocytes 
and more

Stimulated cycles
# 6056

200

18.4% 28.9 %

Total fertilization failure : 308  cycles (5.1%)

6.5 %

1299 4249Cycles with 
fertilization

Delivery
rate



Embryo transfer rate on Day 2 and Day 5 
in patients younger than 40
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ResultsResults

 Non stimulated cycle

 Poor responders ( one oocyte)

 Low responders ( 2-4 oocytes)

 Normal responders ( 5 oocytes and more)

 Slow freezing and vitrification

Day 3 ET Day 5 BT

Nonstimulated cycles 
(#391)

204

40.0 %

Delivery rate/cycle = 14.3 %

23.8 %

187

Delivery rate/cycle = 15.4 %

Delivery rate 
per ET



 ET on day 2 
(204) 

 

ET on day 5 
(187) 

p-value 

Oocyte recovery rate 79.4(162/204) 82.3 (154/187) NS 

Fertilization rate 73.8 (113/153) 77.7 (115/148) NS 

ET rate per aspiration 51.5 (105/204) 29.4 (55/187) <0.05 

Pregnancy rate per ET 23.8 (25/105) 40.0 (22/55)  <0.05 

PR calculated /day 2 ET  23.8 (25/105) 22.2 (22/99)  NS 

PR/ aspirated oocyte 15.4 (25/162) 14.3 (22/154)  NS 

 

Number of D2 and D3 embryos required for transfer per baby born

6,6 6,8
10,00

n=4934   N=443

0,00

5,00

Stimulated cycle Natural cycle

 Probability for implantation of a single embryo does not 
depend on cycle type (nonstimulated and stimulated depend on cycle type (nonstimulated and stimulated 
cycles), but on morphologically assessed quality

Vlaisavljevic et al. Hum Reprod 2001 



ResultsResults

 Non stimulated cycle

 Poor responders ( one oocyte)

 Low responders ( 2-4 oocytes)

 Normal responders ( 5 oocytes and more)

 Slow freezing and vitrification

No BC 
for transfer eSBT SBT DBT TBT

Low responders
(2-4 oocytes/OPU)

# 250

eDBT

25.0

2

23.0

101

Multiple pregnancy rate = 32.1%

22

Delivery rate

12 113

42.9 35.6 0.0

62
(19.9 %)

Number of embryos required for transfer per baby born

6 6 6 8
10,00

6,6 6,8

2,8

0,00

5,00

Day 2&3 Natural Blastocyst

4934   443 2639Embryos



 Embryo transfer rate per cycle was higher when day 2 Embryo transfer rate per cycle was higher when day 2 
embryos were transferredembryos were transferredembryos were transferredembryos were transferred

 Expected pregnancy rate in poor responders calculated per Expected pregnancy rate in poor responders calculated per 
embryo(s) available on day 2 is not affected by oocyte embryo(s) available on day 2 is not affected by oocyte 
culture to the blastocyst stage.  culture to the blastocyst stage.  

ResultsResults

 Non stimulated cycle

 Poor responders ( one oocyte)

 Low responders ( 2-4 oocytes)

 Normal responders ( 5 oocytes and more)

 Slow freezing and vitrification

No BC 
for transfer eSBT SBT DBT TBT

Normal responders
(>4 oocytes/OPU)

# 3131

eDBT

48.0

125

19.4

957

Multiple deliveries:    29.4 %

1135

Delivery rate

659 355

55.0 35.5 26.4

224 
(6.7%)



Implantation rate per  cycle in single blastocyst transfer

30

40

50

60

ta
ti

on
 r

at
e

0

10

20

30

22 24 26 28 30 32 34 36 38 40 42 44

Age (years)

Im
pl

an
t

Implantation and delivery rate in cycles with good 
prognosis 

(892 fresh cycles with frozen spare blastocysts)

60

80

100

Ra
te

Implantation rateImplantation rate

0

20

40

22 24 26 28 30 32 34 36 38 40 42 44

Age (years)

R

Delivery rateDelivery rate

Pregnancy rate per single (SBT) and double (DBT) 
blastocyst transfer

50
60
70
80

ti
on

 r
at

e DBTDBT

0
10
20
30
40

22 24 26 28 30 32 34 36 38 40 42 44

Age (years)

Im
pl

an
ta

t

SBT



Double blastocyst transfer Should the practice of double blastocyst transfer
be abandoned? 

Vlaisavljevic et al., RBM Online, 2008;16:671.

Vlaisavljevic et al. RBM Online 2008

Delivery rate per cycle after blastocyst transfers
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ResultsResults

 Non stimulated cycle

 Poor responders ( one oocyte)

 Low responders ( 2-4 oocytes)

 Normal responders ( 5 oocytes and more)

 Slow freezing and vitrification



Number of blastocysts required for transfer per baby born

14,4
10,00

n=2956   
n=834

2,9
0,00

5,00

Blastocyst Frozen&towed blastocyst

2

(fresh) (slow freezing)

At least 1 optimal 
blastocyst (n=317)

Only nonoptimal 
blastocysts 

(n=350)

Survival rate (%) 77 3 65 6

Retrospective analysis of nonselective blastocyst slow freezing 
(n=667 cycles)

Survival rate (%) 77.3 65.6

Transfers (%) 100 91.3

Transferred 
blastocysts

1.6 ± 0.5 1.3 ± 0.7

Positive beta hCG (%) 33.3 22.0

Ongoing pregnancies 
rate (%)

19.7* 12.7

Statistical significance: * * P<0.01

Elective single embryo transfer policy,  Maribor 2008
Year before obligated implementation by insurance



Conclusion (1) Cochrane review 2009Conclusion (1) Cochrane review 2009

 Significant difference in live-birth rate per couple in 
favour of blastocyst transfer particulary in:

a. Good prognosis patients
b. Equal number of embryos transferred ( including 

single embryo transfer)
c.  Randomization after Day3

 Rate of embryo freezing for couple was significantly 
higher on Day 2 to 3 transfers

 Failure to transfer any embryo was significantly higher 
in the blastocyst group, but not different in good 
prognosis patients.

ConclusionsConclusions (2)(2)

 NNecessary ecessary iimprovement of:mprovement of:
 patient patient selectionselection
 embryo selectionembryo selection
 more successful more successful cryopreservation programmes cryopreservation programmes y p p gy p p g

 Implementation of prospective randomized studies Implementation of prospective randomized studies isis
necessary to select effective strategies. necessary to select effective strategies. 

 AbAbssenencce of international standard procedures for eSET e of international standard procedures for eSET 
may hinder full implementation of emay hinder full implementation of eSBTSBT. . 

ConclusionsConclusions (3)(3)

 Same number of pregnancies with lower number Same number of pregnancies with lower number 
of fresh transferred embryos?of fresh transferred embryos?

YESYES

 Major barriers for eSMajor barriers for eSBBT seem to be:T seem to be:
 patients’ lack of knowledgepatients’ lack of knowledge..
 actual reimbursement system.actual reimbursement system.
 cryopreservation technique ?cryopreservation technique ?

YES YES 



In 2007  3.8% of all babies born in Slovenia   
were concieved  by ART  
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