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Oocyte and embryo cryopreservation

Cryopreservation of oocytes, embryos and blastocysts is an
essential component of modern ART

Successful cryopreservation program:

1. allows to reduce the number of embryos transferred, thereby
reducing multiple pregnancies and maximizing cumulative
pregnancy rates per oocyte retrieval

2. allows delayed embryo transfer during a natural menstrual
cycle reducing OHSS risks (cycle segmentation)

3. allows to preserve female fertility for medical or social reason
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Human Reproduction, Yol.28, No.9 pp. 2425-2431,2013 - - S . . .
Advanced Access publication on June |1, 2013 doi: | 0.1093/humrep/ det25 | Table IV Multivariate Iﬂglﬁtlt regr "on 'FSISfﬂI’ live

birth using the final adjusted model.

Ipaul;'"r:dﬂuc“o“ ORIGINAL ARTICLE Infertility Povalie OR(95.0%Cl)
Factors affecting the outcome of

No top quality embryos frozen Reference group

frozen-thawed embryo transfer Top quaity embryofs)
Frozen 0.02 .85 (1.10-3.14)
Zdravka Veleva'*, Mauri Orava', Sinikka Nuojua-Huttunen?, Thawed 0.007 193 (120-3.11)
Juha S. Tapanainen'-3, and Hannu Martikainen' Transferred 0,000 341 (212-549)
Spontanecus, luteal support Reference group
Spontaneous 0.003 0.58 (0.40-0.83)
Hormonal substtution < 0.0001 0.46 (0.31-0.69)
0.02 0.96 (0.92-0.99)
Two embryos versus one transferred 0,01 .45 (1.0B-1.94)
Ovemight culture 0.07 .37 (0.98-1.93)

|LBF!5 after the transfer of a top quality embryo were similarin the FET (24 9%) and fresh cycles
of the same period (21.9%). The chance of live birthincreased significantlyif > | top quality embryo was present at freezing (odds ratio (OR) |.85,

95% confidence interval (Cl) 1.10-3.14), at thawing (OR .93, CI 1.20-3.11) or at transfer (OR 3.41, Cl 2.12-5.48). Compared with spontan-
eous cycles with Liteal support, purely spontaneous cycles (OR 0.58, C1 0.40-0.84) and hormonally substituted FET (OR 0.47, C10.32-0.69)
diminished the odds of pregnancy. BMI (OR 0.96, C10.92-0.99) and transfer of two embryos versus one (OR | 45, Cl | 08— | 94) were other
factors that improved LBR after FET.
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The development of embryo and
endometrium should be synchronized

spontaneous LH surge (NC FET)

Natural cycle S
HCG administration (modified-NC FET)

exogenous estradiol and progesterone (AC

Artificial cycle FET) |
with or without GnRH-agonist co-treatment
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Time synchronization of embryo transfer

NC-FET

Pregnancy rates are closely dependent on timely identification

of ovulation and calculation of endometrial receptivity
(Harper, 1992; Tabibzadeh 1998)

LH monitoring in either blood or urine

Blood: rise in serum LH ===p ovulation will occur 36-40 later
(Andersen, 1995)

Urine: LH surge lag up to 20-21 h behind the surge in blood
(Hoff, 1983; Frydman, 1984, Miller and Soules, 1996)
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Time synchronization of embryo transfer

NC-FET

Problems associated with detection of spontaneous LH surge:

a. variation in time of its occurence between cycles and
between patients (Park, 2007)

b. at least daily determination, better twice a day
(Miller and Soules 1996)

c. Large variation in thresholds of LH in urine kits and risk
of up to 30% of false negative testing
(Guermandi, 2001; O‘Connor, 2006)
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Time synchronization of embryo transfer

Modified NC-FET

HCG triggering of ovulation to overcome LH monitoring:

a. no LH monitoring

b. 2-3 ultrasound evaluations of the dominant follicle
c. HCG administered when follicle is 17-18 mm

d. final oocyte maturation and ovulation will take place

36-38 h later (Andersen, 1995)
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Time synchronization of embryo transfer

NC-FET vs modified NC-FET

There are no published studies comparing patient
preference or cost-efficiency with regard to the different
methods of monitoring in NC-FET. A properly conducted
cost-efficiency calculation, also including patient preference,
should be performed as part of a future RCT.

(Groenewoud et al, 2013)
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Time synchronization of embryo transfer

NC-FET and modified NC-FET

Thawing and transfer of the embryo should be performed
3-5 days after ovulation depending on the stage of the

embryo when it was frozen
(Nawroth and Ludwig, 2005; Paulson, 2011)

NC-FET: risk of unexpected ovulation and difficulty in
planning thawing and transfer of the embryo
=) cycle cancellation
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Time synchronization of embryo transfer

Blood Urine
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Modified NC and NC-FET: luteal phase supplementation?
No luteal support

Cryopreserved-thawed human embryo transfer:
spontaneous natural cycle is superior to human
chorionic gonadotropin—induced natural cycle

Human Mousavi Fatemi, MDD, Ph.D_® Dimitra Kvrow, M.D.* Claire Bowrgain, M., Ph.D."
Etienne Van den Abbeel, Ph.D.F Georg Griesinger M_D., Ph.D. 2 and Pau Devroey, M.D., Ph.D.*

TABLE 3

Treatment outcomes in spontaneous LH and hCG group.

Spontaneous LH (n = 61) hCG group (n = 63) Difference, % (95% CI) P value
Ongoing pregnancy 311 (19) 14.3 (9) 16.9 (2.1-30.9) 025
rate—ET (%)
Miscarriage rate-ET (%) 0 (0) 3.2(2) -3.2(—109t0 3.2) NS
Biochemical rate—ET (%¢) 332 3.2(2) 0.1(-7.9to0 8.3) NS
Positive hCG-ET(%) 34.4 (21) 20.6 (13) 13.8 (—1.9 t0 28.7) NS

Note: Cl = confidence interval; NS = not significant.

Fatemi. Natural cycle vs. hOG induced for frozen ET. Fertil Steril 2010,

Gnnnldsinn{s]: The results suggest the Supﬁ;ﬁﬂﬁl}f of the natural cycle as compared with the natural cycle
controlled by hCG administration in cryothawed ET cycles. (Fertil Steril® 2010:94:2054-8. ©2010 by American
Society for Reproductive Medicine.)
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Modified NC and NC-FET: luteal phase supplementation?
sprniaciire s tadcias Gabie (H01) 25, 44480 Luteal support

www .sciencedirect.com
www.rbmonline.com

ARTICLE

Spontaneous ovulation versus HCG triggering
for timing natural-cycle frozen—thawed
embryo transfer: a randomized study

Ariel Weissman *, Eran Horowitz, Amir Ravhon, Zohar Steinfeld,
Ravit Mutzafi, Avraham Golan, David Levran

IClinical and laboratory characteristics of fresh and frozen cycles and pregnancy and dt-lh:-
ery rates were comparable for bath groups. The number of monitoring visits in group A (3.2 £ 1.4) was significantly lower than in
Qroup B (4.7 £ 1.6) (P=0.002). In patients undergoing NC-FET, triggering ovulation by HCG can significantly reduce the number of
vEits necessary for cycle monitoring without an adverse effect on cycle outcome. Ovulation triggering can increase both patient

conventence and cycle cost effectiveness. -
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Modified NC and NC-FET: luteal phase supplementation?

Luteal phase progesterone increases live birth rate
after frozen embryo transfer Luteal support

Kerstin Bjuresten, B.S.," Britt-Marie Landgren, M.D., Ph.D.,” Outi Hovatta, M.D., Ph.D.,"
and Anneli Stavreus-Evers, Ph.D."

Progesterone No progesterone P value
MNo. of transfers n=219 n=216 .8921
Mo. of embryos transferred n =290 n =293 8067
Mo. of embryos transferred (mean) n=1.32 n=1.36 —
Mo. of single embryo transfers n=148 n=139 5423
Mo. of transfers with good-quality embryos n= 164 n=178 3706
Mo. of transfers with lower-quality embryos n=126 n=116 3706
Mo. of blastocyst transfers n=23 n=9 1497
MNo. of IVF transfers n=110 n=105 7728
Mo. of ICSl embryos n=109 n=112 7728
Positive hCG rate 0.35 (76 of 219) 0.28 (60 of 218) .1458
Miscarriage rate 0.03 (7 of 219) 0.03 (6 of 216) 7977
Clinical pregnancy rate 0.32 (69 of 219) 0.25 (54 of 216) 1614
Clinical abortion rate 0.02 (4 of 219) 0.05 (10 of 218) 1105
Live birth rate (at least one live infant) 0.30 (65 of 219) 0.20 (44 of 216) ‘ .0272*

Resuli(s): Live birth rate were significantly greater in women receiving vaginal progesterone as luteal phase
support after frozen—thawed embryo transfer in natural cycles compared with those who did not take progesterone.
There were no differences in biochemical pregnancy rate, pregnancy rate, or spontaneous abortion rate.

Conclusion(s): Progesterone supplementation improves live birth rate after embryo transfer in natural cycles.

(Fertil Steril® 2011:95:534—7. ©2011 by American Sociely for Reproductive Medicine.)
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Modified NC and NC-FET: luteal phase supplementatiol

Table IV Multivariate logistic regression analysis for live
LUteaI Sup port birth using the final adjusted model.
(retrospective study)

P-value OR (95.0% ClI)

Human Reproduction, Vol.28, No.9 pp. 2425-2431,2013 Em bl";f'D qualil:;.-'
Advanced Access publication on june 11,2013 doi:| 0.1093/humrep/det25 | Mo op qualir;.-' EI‘I’Ibﬁ'EIS frozen REfUEnEEEr‘DUP
human ORIGINAL ARTICLE Infertility Top quality embryo(s)
reproduction Frazen 0.02 | .85 (1.10-3.14)
. Thawed 0.007 1.93 (1.20-3.11)
Factors affecting the outcome of Transfered <0000 341 (12-549)
frozen-thawed embryo transfer Dpeof T gce
Spontaneous, luteal support Reference group
Zdravka Veleva'**, Mauri Orava', Sinikka Nuojua-Huttunen?, Spontaneous 0.003 0.58 (0.40-0.83)
Juha S. Tapanainen'-3, and Hannu Martikainen'! Hormonal substitution <0.0001 0.46 (0.31-0.69)
B 0.02 0.96 (0.92-0.99)
Two embryos versus one transferred  0.01 |45 (1.08—1.94)
Owernight culoure 0.07 | 37 (0.98-1.93)
|Cnrnpared with spontan-

eous cycles with luteal support, purely spontaneous cycles (OR 0.58, C1 0.40-0 84) and hormonally substituted FET (OR 0.47, C10.32-0.69)
diminished the odds of pregnancy. |
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Modified NC and NC-FET: luteal phase supplementation?

Pregnancy loss after frozen-embryo
transfer—a comparison of
three protocols Luteal support

(retrospective study)

Candido Tomas, M.D., Ph.D.,? Birgit Alsbjerg, M.D..® Hannu Martikainen, M.D., Ph.D._°
and Peter Humaidan, M.D., D.M.Sc.®

NC-FET + luteal support vs modified NC no luteal support vs Artificial Cycle

Conclusion(s): A higher positive pregnancy test rate was obtained in E + P frozen ET cycles in
comparison with other protocols; however, due to an increased preclinical and clinical preg-
nancy loss, comparable clinical pregnancy, and delivery rates are reported for the three proto-
cols. (Fertil Steril® 2012;98:1165-9. @2[]12 y Amerncan Society [or Reproductive Medicine.
Key Words: FET, frozen embryo transfer, substituted cycles, pregnancy loss, luteal support
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Modified NC and NC-FET: luteal phase supplementation?

Human Reproduction Update, Vol.19, No.5 pp.458-470, 2013
Advanced Access publication on July 2, 2013 doi: 10. 1093 /humupd /dmit030

human
reproduction
update

What is the optimal means of preparing
the endometrium in frozen-thawed

embryo transfer cycles? A systematic
review and meta-analysis

Eva R. Groenewoud'”, Astrid E.P. Cantineau', Boudewijn J. Kollen?,
Nick S. Macklon3, and Ben J. Cohlen*

“Based on the conflicting results of the previously mentioned

studies we

conclude that currently there is too little evidence supporting a

positive
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Time synchronization of embryo transfer

Artificial cycle (AC-FET)
Estrogen (E2) and progesterone (P) in sequential regimen:

a. E2 causes endometrial proliferation and suppression of
the development of the dominant follicle

b. when endometrial thickness is 7-9 mm on US, P is added
to initiate secretory changes (Dor, 1991; El-Toukhy, 2008)

c. embryo thawing and transfer is planned according to the
moment of P supplementation (Dor, 1991; Jaroudi 1991)
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Time synchronization of embryo transfer
AC-FET with GnRH-FET

E2 and P in sequential regimen after GnRH-a desensitization

a. E2 administration does not guaratee complete pituitary
suppression and dominant follicle may occur

b. should spontaneous ovulation occur, the endometrium
IS maybe exposed to P earlemsp Incorrect timing of
thawing and transferring

— =

GnRH-agonist co-treatment
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Time synchronization of embryo transfer
AC-FET
Estradiol

Progesterone

' 24 28 (-) /l\ /l\

1° US 2° US
Day3 Day5
ET ET
AC-FET with GnRH-FET
diol Progesterone
GnRH-a Estradio
21 - 28 1 2 3 4 10 12 13 14 15 16 17 18
19 20 21 - 28 (-) /I\ /I\
2° US 3°US
(OPU) Day3 Day5
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Time synchronization of embryo transfer

AC-FET with or without GnRH-FET vs NC-FET

Pros
- cycles easier to plan making it popular among many doctors
- patients with anovulatory cycles

Cons
- medication needed == |ess “physiological”

Is any one of these approaches superior to another
?
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Cycle regimens for frozen-thawed embryo transfer (Review)

Chobara T, Vanderkerchove I*

hobara T, Vanderkerchove P! Cycle regimens for frozen-thawed embryo transfer. Coachrane Diasabase af Spmeemuric Reviews
20048, Issue 1] Art. Mo COEO034 14, DO 1|:|.lm.ln']-iﬁfilﬂﬁﬂ.i:mﬂ.ﬁ-‘iH.pub.l-

Copyright @ 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Lid.

THE COCHRANE
COLLABORATION®

Main results
Seven randomised controlled studies assessing, six comparisons and incloding 1120 women in total were induded in this review.

13 O + P FET versus natural opcle FET: this comparison demonstrated no sipnificant differences in outcomes but confidence intervals
remain wide, and therefore moderate differences in either direction remain possible (OR 1.06, 5% CI 0040 w 2.80, P 0.91).

2) GnRHa plus day O plus day P FET versus O plus day P FET: this comparison showed that the live birth rate per woman was
sipnificantly higher in the former group (OR 038, 95% C10.17 o 084, P 0.02). The clinical pregnancy rate was also hipher but not
sipnificantly so (OR 0,76, 95% CI 052 w 1.10, P 0.14).

3) O plus day ' FET versus follide stimulating hormone (FSH) FET, 4) O plus day I FET versus domiphene FET and 5) GnRHa plus
day O plus day P FET versus domiphene FET: there were no differences in the outcomes in the comparison of these opde regimens.

) Clomiphene plus day human menopansal ponadotrophin (HMG) FET wversus HMG FET: in a comparison of two ovalation
induction repimes the pregnancy rate was found to be sipnificantly higher in the HMG proup (OR 0046, 95% CI 0.23 to 0.92). There
were also fewer oycle cancellations and a lower multiple pregnancy rate when HMG was used without domiphene bt these did not

reach statistical significance.
Authors' concdusions

At the present time there is insufficient evidence to support the use of one intervention in preference to another
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Human Reproduction Update, Vol.19, No.5 pp. 458-470, 2013
Advanced Access publication on July 2, 2013 doi:1 0.1 093/ humupd / dmc030

What is the optimal means of preparing
the endometrium in frozen-thawed
embryo transfer cycles? A systematic
review and meta-analysis

Eva R. Groenewoud!’, Astrid E.P. Cantineau!, Boudewijn J. Kollen2,
Nick S. Macklon?, and Ben J. Cohlen*

Potantially relevant articles
identified and screened for
retrieval (n = 43) Mine articles excluded based on
language criteria ar ‘abstract only"
*  despite request for further

¥ information

34 articles retrieved for more
detailed evaluation

Mine articles excluded due to
methodolegical or statistical
characteristics

h

¥

Potentially appropriate articles to
be included in the meta-analysis
(m =25}

After deliberation 5 articles
excluded based on methodological
or statistical characteristics

L 4
Articles included in the meta-
analysis { n = 20)

Figure | Flowchart for indusion of studies on methods of preparing the endometrium in FET cycles for systematic review and meta-analysis.
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Table | Overview of studies included in a meta-analysis to determine the optimal means of preparing the end ometrium in

FET cycles in patients undergoing IVF.

Study and year

True NC versus modified NC

Changetal. (201 1) Retrospective cohort
Fatemi etal. (2010 RCT

Tomax etal. 2012 Retrospective cohort
‘Weissman e al. (2009 Retrospective cohort
‘Weissman et al. (20117  RCT

M versus AC

Cattoli (1994) RCT
Changetal. 201 1) Retrospective cohort
Givens ot al. (2009) Retrospective cohort
Hancke et al. (2012 Retrospective cohort
Kawarmura (2007 Retrospective cohort
Loh and Leong (1999) Retrospective cohort
Morozov et al. (2007) Retrospective cohort
Tomax etal. (2012 Retrospective cohort
Hiao etal. (201 1) Retrospective cohort
M versus AC with GnRH

al Shawaf et al. (1993) Retrospective cohort
Gelbaya et al. (2006) Retrospective cohort
Hill et al. {2010) Retrospectve cohort
Queenan et al. [ 1994) Retrospective cohort
Tancs etal. (1996) Cruasi-randomized
A versus AC with GnRH

Dal Prato et al. (2002 RCT

B Toukhy etal. (2004) RCT

Simon et al. (1 998) RCT

Population

&t oycles (ENC 310, mNC 130, AC 204), ovulatory
patients

124 cycles (tNC &1, mMNC 63), ovulatory patients
470 eycles (tNC 1019, mMC 444, 8C 2858),
owulatory and anovulatory patients

132 gecles (tNC 71, mMC & 1), ovulatory patients
55 oycles (tNC 30, mNC 25), ovulatory patients

100 cycles (AC 56, NC 44), ovulatory patients

&4 orcles (ENC 210, mMNC 130, AC 204), cvulatory
patients

BOT oycles (NC 802, AC 205), cwulatory and
anovulatory patients

W 3cycles(MNC 148, AC 58), ovulabory and ancwvulatory
patients

856 orcles (MNC 720, AC 136), owulatory patients
212 gycles (MNC 51, AC 161), ovulatory patients

242 oycles (AC | 74, NC 68), ovulatory patients
4470 cycles (tNC 1019, mNC 444, AC 2858),
ovulatory and anovulatory patients

1020 cycles (MNC 380, AC &40), ovulatory and
anowulatory patients

149 cydes (AC 72, NC 77), ovulatory and anovalatory
patients

41 7 orcles (NC 212, AC + GnRH 205), ovuattory
patients

1391 cycles (NC 240, AC 4+ GnRH 1151}, ovulatory
and anovulatory patients

528 orcles (MNC 398, AC 4 GnRH 230}, ovulatory
and anovulatory patients

304 cycles (NC 219, AC 4 GnRH 85), owulatory

and anowvulatory patients

296 gpcles (AC 150, AC 4+ GnRH 145), owulatory
patients

34 orcles (AC |17, AC 4 GnRH | IT), ovulatory
patients

106 grcles (AC 53, AC + GnRH 53), ovulatory
and anovulatory patients

Allacation

Preference, costs

Concealed allocation, non-blinded
Preference, cyde characteristics

Preference
Concealed allocation non-blinded

Mot stated
Preference, costs

Preference, cyde characteristics
Mot stated

Preference
Preference
Mot stated
Preference, cyde characteristics

Preference, cyde characteristics

Age, orcle characteristics
Changed protocol

Preference, cyde characteristics
Cyde characteristics

Preference, cyde characteristics

Concealed allocation, non-blinded
Concealed allocation, non-blinded

Mot stated

CP/OP

oP
CF/LB

CP/LB
CP/ORSLB

P
CP/OP

CF/LB

P

ChP/CRALB
CP/LB

P

CP/LB

CP/AOP

P

CP/LB

ChR/CPALB

CP/AOP

o

CP/LB

CP/AOP
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1965 cycles

NC-FET vs modified NC-FET

Clinical pregnancy
frue natural cycle  modified natural cycle Odds Ratio Odids Ratio
Study or Subgraup Evarts  Tatal Evants Total Waight M-H, Fixad, 85% C1 M-H, Fined. 85% CI
Chang 2011 5% 134 130 0 2B 08906 1.50] -
Fatemi 2010 18 B 11 62 41% 294082459 | il
Tomas 2012 248 1018 % BT OB01% 079058 1.0d4] |
Weigmann 2009 il 62 il 54 TA%  QBT0.41,187 s
Wisssrnann 2011 L] kL B 2 28% 119036, 3.58] —
Total (354 CI) 1300 T84 A00.0% 0.9 [0.74, 1.12) 4
Total evans 352 x4
Heterogenety: Chi* = 537, di =4 [P = 0 5% I = 26% f J 1 i
; . 001 0d 1 10 100
Test for overall efiect: 2 = 0.8 Favours mNC  Favours (NG
Ongoing pregnancy
true natural cycle  maodified natural cycls Qdds Ratio Qdds Ratio
_Study or Subgroup _ Events  Tolal Events Total Weight W-H, Random, 95% C| M-H, Random, 83% CI
Chang 2011 118 no ] 13 0% 1.00 [0.68, 1.52)
Fatemi 2010 19 61 9 83 165% 271111, 6.61) —r
Tomas 2012 N1 1019 i 27 1A (.85 063, 1.14]
Wessmanm 2011 g a B 3 0% 045013, 1.65] e
Todal {8:5% Cl 1417 540 100.0% 1.02 [0.56, 1.60] L J
Tolal evenls 253 145
Heterogeneity: Tau? = 0.11; Chi = 7,23 df = 3 (P = D.07); I¥ = 58% | i t i
G = ast 01 1 000
Test for oweral effect: 7 = IJ. Favours mhC  Favours NG
Live birth
true natural cycle  modified natural cycle Odds Ratia Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 85% CI
Tomas 2012 21 113 m 444 BRER 1.24 [0.93, 1.565]
Weismann 2008 17 73 L[} 5 2% 0,62 [0L37, 1.63]
Weizmann 2011 & o 8 M4 1.2% 043013, 1.65]
Total |85% CIj 1108 522 100.40% 104 [0.63, 1.60]
Total evanks PR 02
' oM 01 1 0

Figure 2 True NC versus modified NC: pooled result of all studies.

Favours miC  Favours NC
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NC-FET vs modified NC-FET: luteal phase support

Clinical pregnancy

true NC modified NC 0Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
5.3.1 without luteal phase support
Chang 2011 56 134 130 310 67.9%  0.99]0.66, 1.50)
Fatemi 2010 19 61 1 63 11.1%  2.14[0.92,4.99] | T
Weismann 2008 21 62 20 5 210% 087T[04,1.87) S T
Subtotal (95% CI) 257 421 100.0%  1.08[0.79,1.52] i
Total events 9% 161
Heterogeneity: Chi® =2.96, df =2 (P = 0.23); F= 32%
Test for overall effectz=u.s
5.3.2 with luteal phase support
Tomas 2012 248 1019 95 327 956%  079[059, 1.04] B
Weismann 2011 B 24 B 27 44%  1.19[0.35,3.89 E—r
Subtotal (95% Cl) 1043 354 100.0%  0.80[0.61, 1.05] &
Total events 256 103
Heterogeneity: Chi* =0.44, df =1 (P = 0.51); F=0%
Test for overall effect: Z=1.54 (P =0.11),

|

Test for subgroup differences: Chi? = 2.02, df = 1 (P = 0.16), I*= 50.5%

Figure 3 True versus modified NC: subgroup analysis based on luteal phase support.

1 | | L |
0102 05 1 2 510
Favours mNC  Favours tNC
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NC-FET vs modified NC-FET: luteal phase support

Ongoing pregnancy

frue NC modified NC Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 5% Cl M-H, Random, 5% CI
5.1.1 without luteal phase support

Chang 2011 118 310 51 134 58.1% 1.00[0.686, 1.52] L 3
Fatemi 2010 19 61 9 681 4% 271[1.11, 6.61) ——
Subtotal (35% Cl) mn 197 100.0% 1.52 [0.58, 3.99] *.'
Total events 137 60

Heterogeneity: Tau? = 0.37; Chi* = 3.97, df = 1 (P = 0.05); F = 75%
Test for overall effect: Z = 0.89 (P = 0.40)

5.1.2 with luteal phase support

Tomas 2012 211 1019 27 %% 0.85[0.63, 1.14]
Weismann 2011 § 8 24 50% 0.45[0.13, 1.65]
Subtotal (35% Cl) 1046 351 100.0% 0.82 [0.62,1.10]
Total events 216 85

Heterogeneity: Tau? = 0.00; Chi* = 0.85, df =1 (P = 0.36); F = 0%
Test for overall effect: Z= 1.33(P = 0.18)

001 04 1 10 100
FavoursmNC  Favours tNC

Test for subgroup differences: Chi# = 1.43, df =1 (P =0.23), F=30.1%

Figure 3 True versus modified NC: subgroup analysis based on luteal phase support.
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8152 cycles

NC-FET vs AC-FET

Clinical pregnancy

NG AG Odds Ratle Odds Ratlo

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cotalll 1004 ) &0 12 64 6.2% 0.05[0.37, 2.48] SR [
Chang 186 ddd 62 204 13.0% 1.65(1.18, 2.38) -
Grvens ZU09 288 BE WE 262 15U U7 4 [U.54, U.98) =)
Hancke 2012 51 148 12 55 BA% 1.88 [0.91, 3.89] :
Kawamura 2007 o 720 55 136 12.8% 1.11[0.77, 1.62] s i
Loh 1999 9 51 14 161  6.6% 2.25[0.91, 5.56] -
Morozov 2007 25 B8 41 174 9.8% 1.88[1.03, 3.45] —
fornas 2012 343 1348 B854 2492 152% 0.66 [0.57, 0.76] -
Xiao 2011 14d 380 228 B4B  141% 1.12 [0.86, 1.45] L ol
Tatal (35% CI) 4069 4194 100.0% 1.17 [0.886, 1.58]
Total events 1365 1384

T

1

Hetarogenaity: Tau® = 0.15: Chitadans
Test for overall effect: 2 = 0.99(P = 0.32)]
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Ongoing pregnancy
NC AC Odde Ratio Odde Ratlo

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random 95% Cl
Chang 168 444 56 204 22.8% 1.62[1.13, 2.33] e
tomas 2012 2BA 1348 500 2492 J485% 1.08[0.92, 1.28]
Xiao 2011 112 380 181 B46 307T% 1.07 [0.81, 1.42]
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Test for overall effect. Z = 1.54 (P = 0.12] FaWL;rs Al Favours NC
Live birth
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Figure 4 NC versus AC.
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NC-FET vs AC-FET: true NC or modified NC

Clinical pregnancy

NC AC Ondds Rafio Odds Ratio
Study or Subgroup  Events Tolal Events Total Wei M-H, Random, 95% Cl
€.1.1 true natural cycle
Caloll 1904 9 40 12 84 80% 0,85 [0.47, 2.48) S [
Chang 2011 190 M0 62 MM 0% 165114, 2.40) -
Loh 19598 P B W 18 BT%H 226 [0.91, 5,56) =
Womzoy 2007 % 68 41 1 140% 1.86 [1.03, 3.45) e
Tomas 2012 2R 1019 EO1 2492 2I5T% (.84 [0T1, 0.99)
Xiao 2011 144 M0 228 646 Z34% 1.12 (085, 1.45]
Subtotal {(95% CI) 1878 T 100.0% 1.27[0.92, 1.75]
Total evants o65 1048

Hetemgeneily: Tau? = 0.10; Ch = 19.06, df = 5 (P= 0.002); 7= 74%

Test for overall affoct Z = 1.44 (P =0.15)|

6.1.2 modified natural cyche

Chang 2011 56 13 62 204 40.1% 1,64 [1.04, 250 -
Tomas 2012 5 W B MR 9% 107 043, 1.38) 1
Subtotal (5% CI) 461 2695 100.0% 1.27 [0.84, 1.82)

Total events 151 753

Hetaroganaity: Tau? = 0.06; Ch= 284.df = 1 (P = 0.10) F = 62%
Test for overall effect Z = 1.1 (P = 0.25)

} : t 4
om0 1 i0 100
Favours AC Favours NG

Test for subgroup difierences: Chi* = 0.00, df =1 {P=1.00), F= 0%

Figure 5 NC versus AC: subgroup analyses based on modified or NC.
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NC-FET vs AC-FET: true NC or modified NC

Live birth
natural cycle FET  artificial eycla FET Odds Ratio Odds Ratie
Study or Subgroup Evenis Total  Events Total Welght M-H, Random, 95% CI M-H, Random, 95% Ci
8.3, 1 brue natural cyche
Loh 1608 ] a ] 1 86 481156, 14.60)
Tomas 2012 21 1018 300 452 484% 1.04 [D &7, 1.29]
Xiao 2011 12 350 181 48 420% 1.07 {084, 1.42]
Subtatal (35% CI) 1450 1295 100.0% 1.22 [0.84, 1.7H]
Tolal evenls kx| BaT

Heterogenaity: TP = 0.07: Cp=Z 104 = 2 (P = 0.03% P = 72%
Test for gverall efiect: 2= 1.04 (P = 0.30) |

£.3.2 madified natural eycle

Givens 2009 25 8&2 T MBS 0.5 [0.70, 1.29]
Hancke 2012 HO 148 7 85 40% 182 [0.75, 4.41)
Kawamura 2007 %1 T2 42 126 202% 129087, 1.91]
Tamas 2012 7T WP M0 M@ 418% 123083, 1.51]
Subtotal {35% CI) 2057 2045 100.0% 146 [0.97,1.38]
Talal events 618 626

Helsngemeity. Tau® = 0,00, Rt 2 0]
Test for overall effect 2 = 1 60 (P = 0.11)

= 3 (P = 030, I = 0%

001 D1 1 10100
Fawours AG  Favours NC

Test for subgroup differences: GhF = 0007, df = 1(P = 0.800 1" = 0%

Figure 5 MNC versus AC: subgroup analyses based on medified or NC.
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NC-FET vs AC-FET: NC-luteal support or no support

Clinical pregnancy
NC
Study or Subgrou Events Total
2.1.1 NC with luteal phase support

Givens 2004 28R BB2
Hancke 2012 5 148
Kawamura 2007 e 70
Loh 1909 g
Morozov 2007 25 68
Tomas 2012 M3 1348
Xiaa 2011 144 380
Subtotal (95% CI) 3575
Tobal events 170

AC

Odds Ratio

Total Weight M-H Random

106 262 17.5%
12 55 08%
85 136 158%
4 181 T
N 174 1NT%

854 2482 19.4%

228 B4 1T.8%

3926 100.0%

1310

0.74 [0.56, 0.98]
188081, 3.89]
111[0.77,162)
2,25(081, 5.56]
189 (103, 3.45]
0.66 (057, 0.76]
112 [0.86, 1.45]
1.11[0.80, 1.53]

Haterogeneify: Tau® = .13, Chi® = 34.37. df = 6 (P < 0.00001); 1* = 83%

Test for overall effect: Z = 0.63 (P = 0.53

2.1.2 NC without luteal phase support
T —

Catalli 1994 9 &0
Chang 2011 186 444
Subtotal [95% Cl) 434
Total events 193

12 64 162%

62 204 B3E%
268 100.0%

T4

Heterogeneity: Tau? = 0,02, Chi® =112 df= 1(P=0.29), F=11%

Test for overall effect; Z = z.u

Test for subgroup differences: Chi* = 1.41, df = 1 (P =0.23), F = 29.3%

Figure & MC versus AC: subgroup analyses based on luteal phase support.
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2789 cycles

NC-FET vs AC-FET with GnRH agonist

Chnical pregnancy rate
NC GnRH Oulels: Ratio Culids Ratio

Study or Subgroup _ Events Total Events Total Weight M-, Fixed, 95% CI M-H, Fixed, 95% CI

A) Shawaf 1583 20 7T 18 T2 85%  1.05[0.50 220 E!t!'

Gelbaya 2008 20 M 18T TE% 1130088223

Hill 2010 77 188 520 1049 47E%  0.65[047, 088 =

Cueenan 1954 12 3% T 230 302% 0900063124 -

Tanos 1996 ¥ M9 W B 7Y% 103[0S3 207 -

Total {95% C1) 1084 1609 100.0% 0,82 [0.67, 1.00] L

Total events %6 &40

gty OF 42) A 4Bl =50 TR
Live birth rate

NC GnRH Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ¢ M-H, Random, 85% C1

A1 Shawaf 1933 8 W 15 T2 211% 1,00 [0.45, 2.20)

Gelbaya 2006 19 112 17 173 5% 1.14[0.57, 2.2M

Hill 2010 45 198 M7 1049 532% 0.61[0.43, 0.587] =

Total (95% CI) w7 1294 100.0% 0.80 [0.52, 1.21]

Total events &1 379

Heterogeneity: Tau® = 005, Chiz =3 14 df = 2 (P = 0.21); P = 34% i:n:n u=1 : 1!0 1uu!

Tast for overall aftect: 7 = 1.07](P = 0.25) U Al il Galth: Famama e

Figure 7 NC versus AC with GnRH agonist.
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631 cycles

AC-FET vs AC-FET with GnRH agonist

Artificial eycle  AC wilh GnRH Risk Ratio Risk Ratio

Somdy o Salmpoey  Evends Total Events  Todal Weight  §-H. Ramdom, 35% G W-H. Redun, 35% Gl
Dl Praig 2002 WO W 14 0% 115 [0.74, 1.76] E 3
I Toukhy 2004 3 M B 1T A% 045 0.25, 0.85) —
Simgn 1998 H 8 W 5 BN 0,80 [0.40, 1.60] ——
Toial {95% C1 3 HEOA0M%  OTTHA4, 438 L 2
Tl events 1) 0
Heterogeneity: Tau® = 0,15 Chi = 563, df = 2 (P = 0.08), F = 64% =nm ﬁ*‘ : i mcf
Test effect 7 =090 (P =037

L [ Favoue A wih GrRH Favous AC

Figure 8 AC versus AC with GnRH agonist.



What is the optimal means of preparing
the endometrium in frozen-thawed
embryo transfer cycles?

We conclude that itis not possible, based on the current published lit-
erature, to recommend one endometrial preparation method in FET

over another. The number of RCTs is limited and small numbers of

patients are included. Future prospective RCTs should not only

address pregnancy rates but also consider convenience and cost effi-
ciency.

|Therefn:-re, there remains a need

for prospective randomized studies to clarify which approach, if any,

may improve clinical pregnancy rate after FET, which is the most efficient

and cost-effective, and which is associated with the lowest patient
burden. Only then can the optimal approach be discerned.
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FET cycles: endometrial preparation GENERA

2009-2012
HCG
LH >000 1U Progesterone supplementation
(p ) \I/ 200 mg micronized P twice daily vaginally
I

13 14 15 16 17 18 19 20 21 22

'8--“ ([ T

1° US 2° US 3° US

(OPU) Day3 Day5 beta
¥ ET ET HCG
17-18 mm
(P <1 ng/ml)
N. of FET cycles (total) 1422
N. Oocyte warming cycles (%) 503 (35)
N. Embryo warming cycles (%) 919 (65)

N. Modified NC (%) 1381 (97)
N. Artificial Cycles (AC) (%) 41 (3) eg-en-e-f-a-
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Warmed cycles clinical outcomes: GENERA 2009-2012 (up

to
Oocyte Warmed | Embryo Warmed
Cycle Cycle

N of cycles 503 919

N of patients 373 715
Female Age (meanxSD) 36.4+4.1 36.9+3.8
Warmed Oocytes/Embryos 2064 1746
Survival rate (%) 1828/2064 (88.5) 1696/1746 (97.1)
N of ET (%) 437/503 (86.8) 900/919 (97.9)
Transferred embryo (mean+SD) 2,10%0,8 1.86+£0.9
Clinical PR per Cycle (%) 131/503 (26.0) 267/919 (29.0)
Clinical PR per ET (%) 131/437 (29.9) 267/900 (29.7)
Implantation Rate 142/919 (15.4) 280/1680 (16.6)
Delivery Rate per warmed cycle 106/503 (21.0) 231/919 (25.1)

(%0)

Delivery Rate per Embryo transfer A A~ IANT A AN AN TAAA (A A



Thank you for
your attention
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