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Elective frozen embryo transfer (freeze-all): there seems to be no 
harm to transfer in the next immediate menstrual cycle
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The development of cryopreservation techniques is among 
the most significant advances in assisted reproductive 
technology (ART). Novel vitrification protocols provide 
higher post-warming embryo survival than conventional 
cryopreservation techniques, and frozen embryo transfer 
(FET) yields comparable -or higher- pregnancy outcomes 
than fresh ET (1,2). As a result, new metrics emerged, 
like the cumulative live birth rate (CLBR) per cycle, 
which refers to live births resulting from one ART cycle, 
including all cycles in which fresh and/or frozen embryos 
are transferred (3). The CLBR metric is one of the pillars 
of the novel POSEIDON criteria for low prognosis women 
undergoing ART, which has gained increased interest 
among the reproductive medicine community (3,4). More 
importantly, vitrification is the mainstay of elective FET 
(eFET) strategy, so-called ‘freeze-all’, in which all viable 
embryos resulting from the IVF process are electively 
cryopreserved (2,5).

Elective FET has transformed the way we perform ART 
nowadays. Clinicians can now easily avoid its most feared 
complication, that is, ovarian hyperstimulation syndrome 
(OHSS), thus making the OHSS-free Clinic a reality. In the 
United States, the number of freeze-all cycles increased 33 
times in the last ten years, from 2,020 in 2007 to 65,840 in 
2016 (1). In that country, 25% of all cycles in 2016 were eFET, 
whereas the corresponding figure for Europe was 15%. It 
is therefore clear that several fertility clinics have adopted a 

liberal approach towards eFET, increasing its overall use. 
The most accorded indication for eFET is the risk of 

OHSS. In this scenario, ovarian stimulation (OS) carried 
out with the use of a GnRH antagonist protocol and the 
GnRH agonist for final oocyte maturation, followed by 
eFET, decreases OHSS to virtually 0% whereas securing 
similar pregnancy rates as compared to fresh ET (6).

However, concerns of possible deleterious effects of OS 
on the endometrium owed to supra-physiological steroid 
levels have led researchers to investigate the effect of eFET 
on a broad population of women undergoing ART. Patients 
subjected to OS might present histological endometrial 
advancement, changes in endometrium gene expression, 
or progesterone elevation in the late follicular phase, all of 
which could adversely affect embryo implantation albeit the 
evidence is not unequivocal (7-10). 

Yet, despite the significant universal shift towards eFET, 
the evidence for its generalized outcome benefit and safety 
remains sparse. The first studies comparing eFET and 
fresh ET in normal responders suggested the superiority of 
eFET with regards to clinical pregnancy (CPR) and ongoing 
pregnancy rates (OPR) (11). Subsequent randomized 
controlled trials (RCT) have reported mixed results on 
reproductive outcomes, in particular, among women with 
polycystic ovary syndrome (PCOS) (12), normo-ovulatory 
women (13,14), non-PCOS women (15), and patients 
undergoing preimplantation genetic testing for aneuploidy 
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(PGT-A) (16). In a 2019 meta-analysis including 5,379 
patients randomized to freeze-all or fresh ET cycle, we found 
an overall 7% increase in live birth rate (LBR) favoring 
the eFET strategy (RR =1.07; P=0.02) (5). However, this 
increase was not confirmed when CLBR was the endpoint, 
and our subgroup analyses indicated that eFET was only 
advantageous for hyper-responders (RR =1.15; P=0.005) and 
PGT-A patients.

Thus, based on the data accumulated over the last 
seven years, it seems that the indiscriminate use of eFET 
does not confer additional benefit over fresh ET (2,5,17). 
Notwithstanding these observations, no RCTs exist 
concerning eFET in poor responders. In this scenario, 
data from observational studies failed to demonstrate 
an association between eFET and increase pregnancy 
outcomes (18). Yet, eFET might be beneficial for poor 
prognosis patients pooling embryos as a way to increase the 
number of embryos available for transfer or PGT-A. As for 
eFET in patients with elevated progesterone levels on the 
day of trigger, data are also scarce, although a sub-analysis 
of Vuong et al. RCT mentioned above (15) seem to indicate 
a positive effect of eFET on LBRs (19). Other possible 
indications for eFET include slow embryo development, 
which might affect the synchrony between embryo and 
endometrium implantation window in fresh ET, presence 
of endometrial, tubal, or uterine factors, endometriosis, 
adenomyosis, and oocyte or embryo pooling in patients 
with low prognosis. At present, no RCT exists to support or 
refute the use of eFET in the conditions mentioned above, 
thus deserving further investigation.

A critical issue concerning eFET is the safety of mother 
and baby. The literature seems to indicate that FET 
cycles are associated with an increased risk of pregnancy 
complications, including hypertension, preeclampsia, and 
macrosomia. By contrast, fresh ET has been associated with 
an increased risk of preterm birth, low birth weight, and 
small for gestational age. We have speculated that the type 
of endometrial priming rather than the cryopreservation 
per se is the cause of the adverse obstetric and perinatal 
outcomes observed in eFET pregnancies (20). It is well-
known that the corpus luteum (CL) secretes vasoactive 
hormones that play a fundamental role during the early 
pregnancy maternal circulation. Unlike in the natural cycles, 
the CL is absent in artificial cycles due to the endometrial 
preparation with estrogens and progesterone.

Interestingly, some data suggest an increased risk of 
preeclampsia in pregnancies from FET in artificial cycles (21). 

Moreover, data from a large population-based retrospective 
registry study, which compared outcomes of singletons after 
FET versus fresh ET, and with natural conception singletons, 
showed an increased risk of hypertensive disorders and 
macrosomia in FET cycles (22). The observed increased risk 
was related to the absence of the CL in FET transfers. Thus, 
the type of endometrial priming is a variable to be controlled 
for in FET studies looking at gestational and neonatal 
complications.

Another critical issue concerns the optimal time to 
perform embryo transfers after freeze-all. Delaying ET 
too much might increase the time-to-pregnancy (TTP) 
and create further patient distress. The first studies on the 
matter concerned showed that pregnancy outcomes were 
not significantly different in FET cycles performed in the 
next menstrual cycle after ‘freeze-all’ or later (23,24).

In a recent paper published in the Annals of Translational 
Medicine ,  Huang et al.  shed light on the latter, by 
retrospectively evaluating a large cohort of 2,998 patients 
subjected eFET (25). In their study, eFETs carried out 
within the first menstrual cycle following OS and oocyte 
retrieval were associated with a higher chance to achieve 
a live birth than delaying FET to subsequent cycles. The 
authors’ results add to the literature, albeit contrasting with 
previous observations. The reasons related to the observed 
increased likelihood of achieving a live birth after immediate 
eFET remain unknown, thus deserving further research. 
Moreover, the confirmation of Huang et al.’s findings by a 
well-conducted RCT is needed. In the meanwhile, the study 
of Huang and colleagues can help doctors reassure their 
patients undergoing eFET that there is no need to delay ET.

In conclusion, the indiscriminate use of eFET has 
shortcomings. The best course of action is to be judicious 
and individualize eFET. Currently, the best candidates 
are patients with risk of OHSS, hyper-responders/
PCOS patients, and patients whose embryos will undergo 
trophectoderm biopsy. The ideal regimen for endometrial 
preparation in eFET cycles is yet to be determined, and its 
impact on gestational and neonatal outcomes remains an 
open question. While waiting for further RCTs, it seems 
sound to avoid delaying FET whenever possible as ETs 
performed in the next cycle (after freeze-all) might not only 
reduce the TTP but also increase pregnancy prospects.
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