
The influence of assisted
reproductive technologies on
obstetric and perinatal
outcomes: the chicken, the
egg, or both?

Safety and efficacy have been the overriding concerns for the
assisted reproductive technologies (ART) since their inception
over 40 years ago. Adverse obstetric and perinatal outcomes
were recognized as inherent risks early on, but much of this
excess risk stemmed from the high multiple pregnancy rates
attributed to ART. With the advent of successful single em-
bryo transfer (SET), that risk was substantially mitigated,
and with significant improvements in pregnancy rates with
SET, largely due to advances in the laboratory, it now is
feasible to contemporaneously assess the true risk of ART
more precisely with smaller populations of patients in a
shorter timeframe. An unresolved question is how much of
the recognized additional maternal and neonatal risk is due
to the technology itself vs. the underlying risk conferred
with the diagnosis of infertility.

These two confounding variables are inextricably linked,
and novel study designs are necessary to assess their relative
contribution to the problem. To this end, Dr. Ganer Herman
and colleagues (1) examined obstetric and perinatal out-
comes in a cohort of women from a single center with succes-
sive singleton spontaneous and autologous ART conceived
pregnancies, such that each woman served as her own
control. A centralized electronic medical records review
was undertaken to exclude maternal confounding factors,
including body mass index, smoking, m€ullerian anomalies,
pregestational diabetes, and hypertension. The main
outcome was the rate of preterm delivery (PTD), for which
the study was adequately powered to detect a 5% absolute in-
crease by including 544 serial discordant conception method
pregnancies in 532 women. The authors did not find a differ-
ence in the PTD rate among the groups, even when subana-
lyzed separately for the order of conception method (i.e.,
spontaneous/ART and ART/spontaneous) and use of frozen
and fresh embryo transfer. However, the authors did note a
lower birthweight in the ART neonates, which was statisti-
cally significant but likely clinically insignificant, compared
to spontaneously conceived neonates (ART: 3,164 g � 530
vs. spontaneous: 3,213 g � 490; P ¼ .042). The finding
that no difference was found between the 2 groups in the
rate of small for gestational age neonates supports this
conclusion.

The study was not adequately powered to address rarer
outcomes, such as placenta previa and the need for blood
transfusion (associated with abnormalities of placentation).
Significant differences were not found, although a trend
was reported, in the rate of placental abruption (ART: 1.8%
884
vs. spontaneous: 0.7% P ¼ .08) and gestational diabetes
(ART: 7.9% vs. spontaneous: 5.9%; P ¼ .06).

Placental abnormalities, including placenta previa,
placental abruption, and morbidly adherent placenta, have
been reported to be higher among singleton ART than spon-
taneously conceived pregnancies and are likely due to poten-
tial genetic and/or epigenetic factors (2, 3). Some of these
findings are consistent with a previous ART sibling study
(4), which used population-based data and reported that
women who conceived with ART following a first sponta-
neous birth had small differences in birthweight. They also
had higher rates of gestational diabetes, abruptio placenta/
placenta previa, small for gestational age neonates, and a
higher rate of PTD than the national average (4).

Limitations of this study, which limit more general
application, include the ART population studied, comprised
of approximately 30% male factor cases and 70% fresh em-
bryo transfers with an unspecified stage of embryo devel-
opment. In addition, the same paternity could not be
confirmed among the studied pregnancies. The high pro-
portion of male factor cases requiring ART does create a
potential confounding variable. However, the study’s con-
clusions offer additional support for the notion that a his-
tory of parental subfertility increases the risk of obstetric
and perinatal complications, which has been consistently
reported in the literature.

While their study was underpowered to assess the risk of
placental abnormalities and gestational diabetes with ART
adequately, their findings do not refute the risk suggested
by previous literature (2). It is biologically plausible that
abnormal implantation and subsequent placentation driven
by genetic and/or epigenetic factors arising from the parents
or the ART process could lead to short- and long-term adverse
maternal, fetal and/or childhood outcomes. The question is,
how much is each contributing to the observed outcome?
Unique study models that might further illuminate this quan-
dary could include couples undergoing ART with autologous
oocytes for non-infertility indications, such as for preimplan-
tation genetic testing for monogenic disorders or structural
rearrangements, sex selection through preimplantation ge-
netic testing for aneuploidy, and women without a male part-
ner requiring ART. Furthermore, women who have conceived
both naturally and with the help of ART, as in this study, offer
an exceptional opportunity to study the effects of assisted
conception on obstetrical and perinatal outcomes while con-
trolling for maternal factors.

Whether it is the chicken, the egg, or both, it is essential to
identify potential contributing factors and discern obstetrical
and perinatal differences and the lifelong impact they may
have on future offspring through the developmental origins
of adult disease (Barker) hypothesis. For example, besides
the more common subtle differences in weight and fetal
growth trajectories that have been reported, fetal cardiovas-
cular changes that persist into infancy, with a yet-unknown
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adult long-term impact, also have been described (5). Howev-
er, after over 40 years into the ART era, we can take solace
that, overall, ART has become a very safe and effective treat-
ment, although much work remains to elucidate the true
magnitude and source of risk.

Luis R. Hoyos, M.D.a

Steven J. Ory, M.D.a,b
aIVF Florida Reproductive Associates, Margate, Florida; and

bDepartment of Obstetrics and Gynecology, Florida
International University Herbert Wertheim College of

Medicine, Miami, Florida

https://doi.org/10.1016/j.fertnstert.2021.01.022

You can discuss this article with its authors and other
readers at

https://www.fertstertdialog.com/posts/32233
VOL. 115 NO. 4 / APRIL 2021
REFERENCES

1. Ganer Herman H, Mizrachi Y, Shevach Alon A, Farhadian Y, Gluck O, Bar J,
et al. Obstetric and perinatal outcomes of in vitro fertilization and natural
pregnancies in the same mother. Fertil Steril 2021;115:940–6.

2. Vermey BG, Buchanan A, Chambers GM, Kolibianakis EM, Bosdou J,
Chapman MG, et al. Are singleton pregnancies after assisted reproduction
technology (ART) associated with a higher risk of placental anomalies
compared with non-ART singleton pregnancies? A systematic review and
meta-analysis. BJOG 2019;126:209–18.

3. PisarskaMD, Chan JL, Lawrenson K, Gonzalez TL, Wang ET. Genetics and epi-
genetics of infertility and treatments on outcomes. J Clin Endocrinol Metab
2019;104:1871–86.

4. Luke B, Gopal D, Cabral H, Diop H, Stern JE. Perinatal outcomes of singleton
siblings: the effects of changingmaternal fertility status. J Assist ReprodGenet
2016;33:1203–13.

5. Valenzuela-Alcaraz B, Serafini A, Sepulveda-Martinez A, Casals G, Rodriguez-
Lopez M, Garcia-Otero L, et al. Postnatal persistence of fetal cardiovascular
remodelling associated with assisted reproductive technologies: a cohort
study. BJOG 2019;126:291–8.
885

https://doi.org/10.1016/j.fertnstert.2021.01.022
https://www.fertstertdialog.com/posts/32233
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref1
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref1
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref1
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref2
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref2
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref2
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref2
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref2
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref3
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref3
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref3
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref4
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref4
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref4
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref5
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref5
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref5
http://refhub.elsevier.com/S0015-0282(21)00043-1/sref5

	The influence of assisted reproductive technologies on obstetric and perinatal outcomes: the chicken, the egg, or both?
	References


