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Freeze-all for every patient?
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SAART data 2005-2014

Freeze-all cycles outnumbered fresh transfers by 2016
(Shapiro J, BEST of ASRM/ESHRE, New York 2019)
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The passenger was on time,
but the train left early
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Summary RCT’s with hCG trigger:
Freeze-all vs. Fresh embryo transfer

E NGLAND JOURNAL MEDICINE

s e | ORIGINAL ARTICLE |
“ ORIGINAL ARTICLE ” ‘

Transfer of Fresh versus Frozen Embryos
in Ovulatory Women

IVF Transfer of Fresh or Frozen Embryos

Fresh versus Frozen Embryos for Infertility in Women without Polycystic Ovaries

in the Polycystic Ovary Syndrome

Lan N. Vueng, M.D., Ph.D., Vinh Q. Dang, M.D., Tuong M. Ho, M.D.,

Z-). Chen, Y. Shi, Y. Sun, B Fhmg‘ X. Liang, Y. Cao, J. Yang, J. Liu, D. Wei Bao G. Huynh, M.Sc., Duc T. Ha, Mb Toan D. Pham, B.Sc.,
N. Weng, L. Tian, C :a;i»;rgh"nzlqjlncjﬁs;wx: Li, ). Yan, Y. Qin, Linh K. Nguyen, M.D., Robert J. Norman, M.D., and Ben W. Mol, M.D., Ph.D.
Study Transfer Primary outcome Secondary outcomes
population
Chen et al., 1508 Day (2)-3-(5) Live birth rate OHSS: 1.3vs. 7.1%
2016 PCOS 49.3% vs. 42%, RR 0.19 (95%CI0.10 -0.37)
China 1-2 embryo RR 1.17 (1.05-1.31) Preeclampsia: 4.4% vs. 4.1%
transfer RR 3.12 (95%CI 1.26-7.73)
Vuong et al., 782 Day 3 Ongoing preghancy rate Time-to-pregnancy
2018 non-PCOS 36.3 % vs. 34.5%
Vietnam 1-2 embryo RR 1.05 (0.87-1.27) Absolute difference:
transfer LBR: 33.8% vs. 31.5%, 1.4 months (95%CI 0.95-
RR 1.07 (0.88-1.31) 1.84)
Shi et al., 2157 Day 2 Live birth rate OHSS: 0.6% vs. 2.0%
2018 ovulatory 48.7% vs. 50.2% (NS) RR 0.32 (S)
China 95% DET
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Limitations of the Chinese studies

» Shi - When was randomization performed — at OPU?

*4.5% in FET and 3% in Fresh-ET did not have an embryo
transfer

* 95% double embryo transfers

* Twin birth rates > 30%

* 15% protocol violation

* 50% live birth rates after cleavage stage transfer

* hCG trigger
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+ X i
@ % ® Frozen versus fresh single blastocyst transfer in ovulatory
- women: a multicentre, randomised controlled trial

Daimin Wei*, Jia-Yin Liu*, Yun Sun®, Yuhua Shi*, Bo Zhang®, Jian-Qiao Liv, Jichun Tan, Xiaoyan Liang, Yunxia Cao, Ze Wang, Yingying Qin,
HanZhao, Yi Zhou, Haigin Ren, Guimin Hao, Xiufeng Ling, Junzhao Zhao, Yunshan Zhang, Xiujuan Qi, Lin Zhang, Xiaohui Deng, Xiaoli Chen,
Yimin Zhu, Xiaohong Wang, Li-Feng Tian, Qun Lv, Xiang Ma, Heping Zhang, Richard S Legro, Zi-Jiang Chen

www.thelancet.com Vol 393 March 30, 2019

Frozen embryo Fresh embryo Relative risk in p value
transfer group transfer group frozen embryo
(n=825) (n=825) group (95% Cl)
Pregnancy
Conception per womant 583 (70-7%) 481 (58-3%) 1-21 (1-13-1-30) <0-0001
Clinical pregnancy per 512 (62-1%) 401 (48-6%) 1.28 (1-17-1-39)  <0-0001
woman$
Singleton pregnancy 491 (59-5%) 395 (47-9%) 1.24 (1-14-1-36) =0-0001
Twin pregnancies| 21(2-5%) 6 (0-7%) 3-50 (1-42-8-63) 0-0036
Monozygotic twin 19 (2-:3%) 14 (1-7%) 1-36 (0-69-2-69) 0-38

pregnancies||
Implantation per embryo** 524/838 (62.5%) 406/833 (487%) 1.28 (1-18-1-40) <0-0001

Ongoing pregnancy per 458 (55-5%) 355 (43-0%) 1-29 (1-17-1-43) =0-0001
womantt
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+ X i
@ % ® Frozen versus fresh single blastocyst transfer in ovulatory
- women: a multicentre, randomised controlled trial

Daimin Wei*, Jia-Yin Liu*, Yun Sun®, Yuhua Shi*, Bo Zhang®, Jian-Qiao Liv, Jichun Tan, Xiaoyan Liang, Yunxia Cao, Ze Wang, Yingying Qin,
HanZhao, Yi Zhou, Haigin Ren, Guimin Hao, Xiufeng Ling, Junzhao Zhao, Yunshan Zhang, Xiujuan Qi, Lin Zhang, Xiaohui Deng, Xiaoli Chen,
Yimin Zhu, Xiaohong Wang, Li-Feng Tian, Qun Lv, Xiang Ma, Heping Zhang, Richard S Legro, Zi-Jiang Chen

www.thelancet.com Vol 393 March 30, 2019

Multicenter, non-blinded RCT

« 21 fertility centers in China, 1650 ovulatory women

« 2016-2017, mean age 28 years, oocytes retrieved mean 14
* Primary outcome singleton live birth rate

» Single blastocyst transfer and hCG trigger
 Randomization on day3 of embryo culture

* Regular cycle 21-35 days
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Freezing of all embryos in in vitro
fertilization is beneficial in high
responders, but not intermediate and
low responders: an analysis of
82,935 cycles from the Society for
Assisted Reproductive

Technology registry

Kelly S. Acharya, M.D.,? Chaitanya R. Acharya, Ph.D., P.S.M. P Katherine Bishop, M.D., Benjamin Harris, M.D.,?
Douglas Raburn, Ph.D.,? and Suheil J. Muasher, M.D.?

 SART, n= 82,935 cycles

* Freeze-all n= 13,833 and Fresh Embryo transfer n= 69,102

Live birth rate Freeze-All
(%)
+15 oocytes 52.0
6-14 35.3
1-5 11.5
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Fresh embryo
transfer

48.9
41.2
25.9

(Acharya et al., Fertil Steril 2018)




Human Reproduction Open, pp. 1-9, 2019
doi:10.1093/hropen/hoz004

human
reproduction
open

Cumulative live birth rates following a
‘freeze-all’ strategy: a population-based
study

Z.LiD" AY. Woang 2 M.Bowman', K. Hammarberg 34
C.Farquhar®, L. Johnson®, N. Safi ¥ 2, and E.A. Sullivan & >*

« 2009-2014 in Victoria Australia
« >15, 10-15, <10 oocytes at pick-up
 N=1,028 Freeze-all and n= 13,303 fresh embryo transfer
* High responders: Similar live birth rates for Freeze-all vs. Fresh
* Normal or suboptimal responders: Lower live birth rate
What does this mean for patients?

Freeze-all should not be offered to women
with <15 oocytes in the stimulated cycle
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Fresh versus elective frozen embryo
transfer in IVF/ICSI cycles: a
systematic review and meta-analysis
of reproductive outcomes

Matheus Roque © "™, Thor Haahr © *7, Selmo Geber?*,
Sandro C. Esteves (2 %% and Peter Humaidan®*®

 LBR overall

« CLBR overall

 LBR in hyper-responders
« LBRin PGTa

* LBR in normo-responders
« OHSS

* Pre-eclampsia
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Live birth rates and
cumulative live birth rates
(n =5,379 patients)
RR 1.12 (95%CI 1.01-1.24)
RR 1.04 (95%CI 0.97-1.11)
RR 1.16 (95%CI 1.05-1.28)
RR 1.55 (95%CI 1.12-2.10)
RR 1.03 (95%CI 0.91-1.17)

RR 0.42 (95%CI 0.19-0.96)

RR 1.79 (95% CI 1.03-3.09)



Rigshospitalet

UNIVERSITY OF
COPENHAGEN @

Health in children born after
frozen embryo transfer
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Hurman Reprodudtion, Vol.18, No.9 pp. 1545 -1553, 2013
Advanoed Access publicaton on uly 5, 2013 dot 0.1 093/ humnen/ det 2072

human etion O/ GINAL ARTICLE Reproductive epidemiology
Perinatal outcomes of children born
after frozen-thawed embryo transfer:
a Nordic cohort study from the
CoNARTaS group
Ulla-Britt Wennerholm"t*, Anna-Karina Aaris Henningsen?®,
Liv Bente Romundstad**, Christina Bergh', Anja Pinborg?,
Rolv Skjaerven’5, Julie Forman’, Mika Gissler®?, Karl Gosta Nygren!?,
and Aila Tiitinen''
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Human Reproduction Update, Vol.24, No.l pp. 35-58, 2018
Advanced Access publication on November 13, 2017 doi:10.1093 /humupd/dmx031

human
reproduction
update

Is frozen embryo transfer better for
mothers and babies? Can cumulative
meta-analysis provide a definitive
answer?

- [ . . 3 . - .3
Abha Maheshwari ', Shilpi Pandey”, Edwin Amalraj Raja’,
Ashalatha Shetty', Mark Hamilton', and Siladitya Bhattacharya®
'Aberdeen Maternity Hopsital NHS Gramplan, AB 25 2ZL, Scotland, UK *CARE Fertilty Nottingham, John Webster House, & Lawrence
Drive, Notingham Business Park, Nottingham NGB8 6FZ, UK *Scheol of Medicine and Dentistry, University of Aberdeen, Foresterhill,
Aberdeen AB25 2ZD, UK

“Correspondence address. Aberdeen Maternity Hopsital NHS Gramplan, AB 25 2ZL, Scotland, UK. E-mall: abha.maheshwari@abdn.ac uk
oreid.org/0000-0002-3652-2447

Submitted on July 31, 201 7; resubmitted on September |9, 201 7; editorial decision on October 5, 201 7 accepted on October 9, 2017
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(b) Frozen Fresh Relafive
Name event  Fiotal event Friotal Risk (95% CI) (b) Frozen Fresh Relative
Name event  Fiotal event Friotal Risk (95% Cl)
Wikland 2010 30 207 14 199 1.44(0.78, 2.64)
Pelkonen 2010 86 1830 60 2942 —_— 1.68 (1.25, 2.27) Shi 2012 23 258 2% 421 145 (0.85, 2.49)
Kato 2012 776 4002 339 2531 — 1.45(1.30, 1.62)
Wemnetholm 2013 325 o7 1288 4242 152140, 165) Ishihara 2014 461 31249 110 16909 40% 1.95 (1.29, 2.95)
Ishihara 2014 5576 31249 2004 16909 —+ 1.51(1.45, 1.57)
Maheshwari 2016 2492 16521 8509 95911 ———  1.85(1.46,2.33)
Pinborg 2014 52 896 379 9480 - 1.51(1.45, 1.57)
Li2014 1103 6708 1228 12241 - 1.54 (148, 161)
- 85% increase
50% increase
T T T T T T
T T T 1 T 1 1 15 2 25
1 1.5 2 25 3
Favours Frozen Favours Fresh
Favours Frozen Favours Fresh
Figure 5 Large for gestational age: (a) meta-analysis and (b) cumulative meta-analysis. Figure 6 High birth weight (more than 4000g): (a) meta-analysis and (b) cumulative meta-analysis.

Large-for-gestational age High birth weight > 4000 gram
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Update, Vol.24, No.1 pp. 35-58, 2018
i on November 13,2017 do:10.1093 /humsd/dm031

e P el Hypertensive disorders of pregnancy
Tmowars YT provide s definitive Freeze-all versus fresh embryo transfer pregnancies

answer?
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Favours Frazen Favours Fresh
(b) Frozen Fresh Relative

Name event Ftotal event Friotal Risk (95% Cl)
Shi 2012 10 25 16 21 & ) 103 (0.47.2.23)
Imudia 2013 ] 21 T 33 { } 0.50 (0.06, 4.00)
Liu 2013 68 1531 74 1914 1.03 (0.63, 1.70)
Ishihara 2014 896 31249 316 16908 - 1.27 (0.92, 1.76)
Opdahl 2015 451 6444 2273 39878 —_— 1.29(1.07. 1.56)
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ORIGINAL ARTICLE Psychology and counselling

Patients’ attitudes and preferences
towards a freeze-all strategy in ART
treatment

Patients attitudes
and preferences
towards
’Freeze-all” ,

S. Stormlund"*, L. Schmidt?, J. Bogstad®, K. Lassl*, L. Prztorius',
A. Zedeler', and A. Pinborg'

* (N=165) Response rate 86% for women vs. 66% for men

* Female respondents significantly more likely to consider
postponement of ET difficult compared to men (79% vs. 36%; P <

0.001)

* However, most patients agreed that the health of the mother and the
baby was of highest importance

(Stormlund S, et al. Hum Reprod 2019;34.679-88)
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Patients’ attitudes and preferences
towards a freeze-all strategy in ART
treatment

S. Stormlund"*, L. Schmidt?, J. Bogstad®, K. Lassl*, L. Prztorius',
A. Zedeler', and A. Pinborg'

Female population were significantly more
willing to accept arisk on own health than were
the male population on their partners health to

achieve a pregnancy
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SUMMARY

* PCOS patients
* Higher live birth rates
* Lower risk of OHSS
* Normo-responders
- Similar live birth rates
- Longer time to pregnancy
* Lower risk of OHSS
* FET pregnancies — Increased risk of preeclampsia and LGA

- Patient’s attitudes are positive, if timely and well prepared
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REGION

Time to cool-off

Patient centered strategies
* PCOS patients
- > 15 oocytes retrieved
- > 18 follicles of > 11 mm at trigger day
- High progesterone level on trigger day
* Day 6 blastocyst stage
- Endometrial pathology

* Preimplantation genetic testing
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Reduce the patient burden

* Timely information to couples prior to treatment start

* Prepare patients that Freeze-All is not a treatment
failure but risk minimization in patients at high risk of
OHSS

 Teaching of doctors, embryologists and nurses
* Transparent and uniform guidelines

*eFET can probably be performed in the 1. cycle after
OPU without compromising live birth rates
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Risk and benefit
balance
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Freeze-All does not fit ALL,
but when in doubt keep the embryo out

THANK YOU
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