REFLECTIONS

Fresh embryo transfer results in
altered placental epigenetic
regulation: a rationale for
frozen embryo transfer

n

Because assisted reproductive technologies (ARTs) have
become increasingly effective, much attention has shifted to-
ward the safety and outcomes of children born from these
techniques. For comparing the outcomes of different method-
ologies at each step in the ART process, 1 step noted to have a
differential effect is the timing of embryo transfer (ET),
whether it is a fresh ET or a frozen embryo transfer (FET).
Indeed, several publications have reported differing rates of
low birth weight, prematurity, abnormal placentation, and
gestational hypertension or pre-eclampsia between these 2
ET modalities (1, 2).

It has been hypothesized that the potential for embryo-
endometrial asynchrony in fresh ET, which can be controlled
for during a delayed FET, may be responsible for some of these
differences. This may be a result of the supraphysiologic levels
of circulating hormones stemming from ovarian stimulation
and a premature rise in progesterone level observed in fresh
ET cycles. Previous studies have evaluated differences in
methylation patterns and epigenetic regulation between
ART-conceived pregnancies and naturally conceived preg-
nancies. However, none have analyzed the difference between
fresh ET and FET, which could provide additional insight into
the mechanism by which this altered endocrinology affects
the aforementioned outcomes.

That is why a study published in this issue of the journal is
of such interest. Barberet et al. (3) compared DNA methylation
patterns of imprinted genes (IGs) and transposable elements
(TEs) in placental tissue and cord blood of pregnancies result-
ing from fresh ET, FET, and natural conception, wherein nat-
ural conception served as a control group. The results showed
that the DNA methylation patterns were altered in the fresh ET
group compared with those in the naturally conceived con-
trols, whereas there was no difference between the FET and
control groups.

In a 2012 systematic review and a meta-analysis of 11
studies, the rates of antepartum hemorrhage, low birth
weight, small-for-gestational-age newborns, prematurity,
and perinatal mortality were observed to be lower after
FET than after fresh ET (1). Another systematic review and
meta-analysis of 6 articles published in 2018 aimed at
comparing obstetric outcomes showed that FET was associ-
ated with higher rates of placenta accreta, pregnancy-
induced hypertension, and pre-eclampsia (2). These and
other publications highlight the differences in placentation
and birth weight, the latter potentially stemming from the
former.

In an attempt to elucidate the mechanism by which ART
affects placentation and fetal growth, it has been hypothe-
sized that differential epigenetic reprogramming may play

an important role. The 3 IGs evaluated in this study with a po-
tential effect on placentation and birth weight have been pre-
viously shown to alter DNA methylation or expression
patterns in humans as a result of ART: H19, KCNQ10T]1,
and SNURF. For instance, the deletion of H19 in mice—an
IG widely present in placental tissue—led to placentomegaly
and fetal growth control impairment (4). Although these dif-
ferences in DNA methylation and expression patterns have
been observed between ART-conceived and naturally
conceived pregnancies and may, indeed, play an important
role, the specific effect of fresh ET and FET on these patterns
is yet to be clarified.

The publication in this issue by Barberet et al. (3) is the
first to compare the methylation patterns of these IGs and
TEs between fresh ET and FET and is, therefore, a valuable
contribution to the existing literature on this topic. The in-
vestigators reported lower methylation levels of H19 or
insulin-like growth factor 2 in fresh ET than in FET and
lower DNA methylation rate for long interspersed nuclear
element 1, a TE that might be relevant for placental func-
tion. The investigators also proposed mechanisms that could
account for the observed differences in the reproductive
outcomes between these 2 types of transfers. There were
no differences between FET-conceived and naturally
conceived pregnancies, suggesting that ovarian stimulation
results in an abnormal embryo-endometrial relationship.
Moreover, given that the observed changes took place only
in the placental samples and not in the cord blood samples,
they hypothesized that although fresh ET may have an effect
on placentation and related outcomes, it does not appear to
affect the methylation pattern of these same genes in
embryonic cells.

There are several limitations to the data presented. The
study included only fresh ET and FET performed on day 2
or 3, which might limit its generalizability to the large number
of blastocyst transfers being performed in current practice.
One concern is that the data that shows further in vitro em-
bryonic development may in itself have a significant effect
on epigenetic regulation, particularly in cases of sequential
culture in which the culture media is changed after day 3 of
embryo development. Furthermore, as noted by the investiga-
tors in their discussion, the potential effect of embryo micro-
manipulation, such as during intracytoplasmic sperm
injection, assisted hatching, or embryo biopsy, is difficult to
assess in this study because embryos conceived via conven-
tional in vitro fertilization and intracytoplasmic sperm injec-
tion were grouped together.

Although the limitations mentioned above must be
considered, the investigators provided a very valuable
contribution to the literature, identifying important epige-
netic changes in the placental tissue of pregnancies
conceived via fresh ET compared with those conceived
via FET and naturally conceived pregnancies. This ongoing
line of research promises to shed some light on the differ-
ences between fresh ET and FET and, perhaps more impor-
tantly, on the mechanisms by which these processes affect
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the placentation and fetal growth of the resulting pregnan-
cies. It is important to note that the lack of significant
changes when comparing FET-conceived newborns with
naturally conceived newborns strengthens the evidence
suggesting the safety of FET and reinforces the trend
toward freeze-all protocols.
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