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SAART data 2005-2014
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Freeze-all cycles outnumbered fresh transfers by 2016
(Shapiro J, BEST of ASRM/ESHRE, New York 2019)
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Blastocyst transfer
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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

Study

population

Transfer Primary outcome Secondary outcomes         

Chen et al.,

2016

China

1508 

PCOS

Day (2)-3-(5)

1-2 embryo 

transfer

Live birth rate

49.3% vs. 42%, 

RR 1.17 (1.05-1.31)

OHSS: 1.3 vs. 7.1%

RR 0.19 (95%CI0.10 -0.37)

Preeclampsia: 4.4% vs. 4.1%

RR 3.12 (95%CI 1.26-7.73)

Vuong et al., 

2018

Vietnam

782 

non-PCOS

Day 3

1-2 embryo 

transfer

Ongoing pregnancy rate

36.3 % vs. 34.5%

RR 1.05 (0.87-1.27)

LBR: 33.8% vs. 31.5%, 

RR 1.07 (0.88-1.31)

Time-to-pregnancy

Absolute difference:

1.4 months (95%CI 0.95-

1.84)

Shi et al.,

2018

China

2157

ovulatory 

Day 2

95% DET

Live birth rate

48.7% vs. 50.2% (NS)

OHSS: 0.6% vs. 2.0%

RR 0.32 (S)

Opatija_7th September 2019



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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• 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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• SART, n= 82,935 cycles

• Freeze-all n= 13,833 and Fresh Embryo transfer n= 69,102 
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Live birth rate 

(%)

Freeze-All Fresh embryo 

transfer

+15 oocytes 52.0 48.9

6-14 35.3 41.2

1-5 11.5 25.9

(Acharya et al., Fertil Steril 2018)
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• 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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• LBR overall RR 1.12 (95%CI 1.01-1.24)

• CLBR overall RR 1.04 (95%CI 0.97-1.11)

• LBR in hyper-responders RR 1.16 (95%CI 1.05-1.28)

• LBR in PGTa RR 1.55 (95%CI 1.12-2.10)

• LBR in normo-responders RR 1.03 (95%CI 0.91-1.17)

• OHSS RR 0.42 (95%CI 0.19-0.96)

• Pre-eclampsia RR 1.79 (95% CI 1.03-3.09)

Live birth rates and 

cumulative live birth rates

(n = 5,379 patients)
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Health in children born after 

frozen embryo transfer
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50% increase
85% increase

Large-for-gestational age High birth weight > 4000 gram
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Hypertensive disorders of pregnancy

Freeze-all versus fresh embryo transfer pregnancies  
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• (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 

”Freeze-all” 



Female population were significantly more 

willing to accept a risk 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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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


