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Clinical features of pregnancy and delivery after IVF

Abstract

The number of multiple pregnancies achieved by In vitro fertilization is steadily decreasing
over the last years. This leads to increased interest in the course and complications of
singleton IVF pregnancies. The purpose of this review is to examine the specific features of
the second half of pregnancy, delivery and the newborn in singleton pregnancies achieved
by In vitro fertilization. Key findings include pregnancy duration, frequency of preterm
birth, low birth weight and small for gestational age neonates. Complications of pregnancy
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Introduction

For a long time, the development of IVF has been the subject of
science fiction and animal experiments. In 1961, the world’s first
laparoscopic puncture of follicles to obtain eggs was described. The
first pregnancy after IVF was reported by the team of Prof. Carl Wood
and John Leeton in Melbourne, Australia. Unfortunately, pregnancy
ends in early miscarriage. Finally, it came to July 25, 1978, when
the world’s first child after IVF was born - Louise Brown. Since
then, millions of children have been conceived by this method or
its modifications. Today newborns from pregnancies after IVF have
reached 5% in some countries.! The purpose of this review was to
analyze the course of pregnancy and delivery in singleton IVF
pregnancies and to compare it with the course of spontaneous ones.
We also wanted to study the available data on the influence of specific
elements of the IVF procedure on the outcome of pregnancy.

Course of pregnancy achieved by IVF

The number of women giving birth after different methods of
assisted reproduction is steadily increasing worldwide. Numerous
studies have found poorer obstetric outcome in pregnancies achieved
by IVF compered to spontaneous ones. Various factors such as
concomitant pathology in women, the method of pregnancy, the
procedure itself, advanced maternal age as well as the causes of
infertility are studied. Many studies have concluded that, compared
to spontaneous singleton pregnancies, those achieved through
assisted reproductive technologies are more risky in terms of some
complications for the mother and fetus, as well as for a less favorable
perinatal outcome.! Women who needs IVF usually are older than
fertile women.? Maternal age over 35 years is associated with reduced
fertility, increased risk of chromosomal abnormalities, miscarriages,
multiple pregnancies, low birth weight, gestational diabetes and
preeclampsia during pregnancy.’

Preterm birth is a serious and current problem in clinical practice.
IVF with its various modifications is also considered a risk factor
for preterm birth and low birth weight. According to some authors,
24 TVF ranks fifth as a risk factor for preterm birth in singleton IVF
pregnancies, after factors such as chronic kidney disease, cervical
conization, previous preterm birth, and uterine abnormalities. IVF
pregnancies carry a 1.5 times higher risk of preterm birth than
spontaneous births singleton pregnancies.* After birth of the first
child, IVF has become the standard method of treatment for various
factors leading to infertility. Later reproduction and easier access
to treatment led to a significant increase in the use of IVF. Initially,
studies has been focused mainly on the efficacy of the method and
multiple pregnancies. Later, the focus shifted to the effect of IVF
on the patient’s health, pregnancy and the child’s condition. Studies
comparing the perinatal outcome of pregnancies after IVF with
spontaneous pregnancies have been performed. Most studies found an
increased incidence of preterm birth, defined as a birth before the 37th
week of pregnancy, low birth weight, defined as a birth weight <2500
g and a small gestational age newborn, defined as the birth of a fetus
weighted less than 10th percentile for the respective gestational age.>
A small number of studies did not find such a link. These problems
are essential for clinical practice as they determine the incidence of
neonatal morbidity and mortality.’

The first major systematic studies examining the impact of
IVF on pregnancy and childbirth concluded, that singleton IVF
pregnancies compared with spontaneous singleton pregnancies more
often lead to preterm birth, early preterm birth (<32 w.g.), low birth
weight, very low birth weight (<1500 g.) and SGA. Early preterm
birth, spontaneous preterm birth and NICU admission are also more
common in pregnancies after IVE.® In general, the risks for multiple
pregnancies after IVF remain much higher, but attention should also
be paid to the possibility of a worse outcome in singleton pregnancies
after IVF.

A large meta-analysis compared singleton IVF pregnancies with
spontaneous ones.’ There was a 3.2-fold higher risk of preterm birth
and a 2-fold higher risk of preterm birth in IVF pregnancies compared
to spontaneous singleton pregnancies. In terms of newborn weight,
the results show a 3-fold higher risk of very low birth weight and a
1.7-fold higher risk of low birth weight, as well as a 1.4-fold higher
risk for SGA. The risk of NICU admission is 1.27 times higher in
children born after IVF pregnancy than in those after spontaneous
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conception. These results demonstrate that assisted reproduction is a
predictor of preterm birth that should be considered when monitoring
these pregnancies. This effect is more pronounced in early preterm
births and leads to a higher percentage of children born with low and
very low birth weight, NICU admission and higher perinatal mortality.
Also, 40% more SGA newborns are observed after IVF.

As the problems of ART pregnancies continue to be relevant
today, their study continues. A very large analysis examines all
available studies on IVF pregnancies and their outcome by August
2016. Emphasis is placed on the fact that any stage of high-tech
infertility treatment can affect the risks of pregnancy and perinatal
complications.” On the other hand, a large study showed that the
outcome of birth was not significantly different, except that the birth
occured on average 3 days earlier in pregnancies after IVF compared
to spontaneous pregnancies. Birth weight is slightly lower in the
IVF group, but the neonatal outcome in term infants is similar.!" One
study in Israel showed that the incidence of PB, LBW, SGA, NICU
admission and perinatal mortality were comparable in singleton
pregnancies after IVF and those that occurred spontaneously.'?

Number of embryos transferred during IVF
procedure

Singleton pregnancy with a live birth beyond 37 weeks of gestation
is the ultimate goal of any assisted reproductive technology. It was
hypothesized that the outcome of singleton conceived after transfer
of two or more embryos may be dependent on the sharing of uterine
space with other embryos.There is higher chance of missed abortion in
patients with singleton pregnancies conceived after multiple embryo
transfer. Gestational age at delivery and birth weight are correlated
with number of embryos transfered.'> A large meta-analysis examined
whether the return of one embryo could reduce the higher risk of
poor perinatal outcome associated with IVF compared on the one
hand with the transfer of two or more embryos and on the other with
spontaneous conception. It has been shown that the risk of preterm
birth and low birth weight is lower in singleton pregnancies achieved
by transferring one embryo than in those achieved by transferring
two or more embryos. At the same time, compared to spontaneous
singleton pregnancies, those after IVF with embryo transfer of one
embryo carry a higher risk of preterm birth."* Some authors believe
that the outcome of pregnancies in IVF singleton pregnancies with
transfer of one embryo does not differ significantly from that in
spontaneous singleton pregnancies.'

Presence of a ‘“‘vanishing twin”

In approximately 10% of singleton pregnancies achieved after
double embryo transfer, the development of one embryo stops (the so-
called “vanishing twin”) and these pregnancies continue as singleton,
with one child being born.!® These pregnancies have an increased
risk of preterm birth and low birth weight compared to singleton
from the beginning IVF pregnancies.'”" Some authors found that
vanishing twin pregnancies had a lower prevalence and a worse
perinatal outcome after IVF-ICSI as compared with those of their
spontaneously conceived counterparts.”’ It is possible that a poorer
neonatal outcome in the presence of a vanishing twin contributes to a
poorer overall outcome in singleton IVF pregnancies.

Type of embryo transfer

The number of children born after embryo transfer of frozen /
thawed embryos is constantly increasing. Singleton pregnancies
achieved through the transfer of frozen embryos are considered
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to carry a lower risk of preterm birth, low birth weight and SGA
compared to those after stimulated IVF and ‘fresh’ embryo transfer.?!
Some even find a similar outcome of FET pregnancies compared
to spontaneous singleton pregnancies in terms of the incidence of
PB, LBW and SGA, while others find a higher incidence of these
indicators in IVF-FET pregnant women compared to spontaneous
pregnancies.”? It is suggested that more physiological preparation
of the endometrium before FET is related to a better pregnancy
outcome, possibly providing better placentation and early embryonic
development than that of stimulated cycles.

Most likely, both IVF and infertility are responsible for the worse
outcome of the pregnancy. Which of the two factors has a dominant
influence is difficult to fully-understand. When analyzing the results
of “low-tech” treatment of infertility (intrauterine insemination,
donor insemination), IVF and spontaneous conception, it is found that
preterm birth is observed 50% more often in the first group and twice
as often after IVF, proving the role of two factors - infertility itself
and IVF - for the higher incidence of preterm birth.?* Others found
no differences in pregnancy outcome after [UI and IVF. Therefore it
can be concluded that the poorer outcome of IVF pregnancy is due to
maternal factors and not to the IVF procedure itself.>** A small study
found increased incidence of PTB, LBW and SGA in IVF pregnancies
when compared with IUT singleton pregnancies.?

Complications of pregnancy
Preeclampsia and gestational diabetes

The use of IVF is associated with a higher incidence of some
complications of pregnancy, some of which include the development
of preeclampsia”® and gestational diabetes.”’?3 A large
retrospective cohort study investigated the correlation between IVF
and preeclampsia and their combined impact on pregnancy outcomes.
The risk of developing PE in pregnancies following IVF was more than
two-fold higher compared to spontaneous conception. In preeclamptic
patients without a definite risk factor for PE, singleton mothers with
IVF were more likely to suffer from severe disease and concomitant
complications such as GDM, hypothyroidism and placenta accrete
compared to singleton mothers with spontaneous conception.”” There
are large analyzes proving conclusively the link between IVF and the
development of both preeclampsia and gestational diabetes in multiple
and singleton pregnancies. When comparing singleton pregnancies
after IVF with spontaneous singleton pregnancies there can be
concluded that the risk of developing hypertensive complications is
1.49 times higher in pregnancies after [IVF. There is a 1.48 times higher
risk of developing gestational diabetes in IVF pregnancies compared
to the pregnancies with spontaneous conception. When analyzing
the course of pregnancies achieved through IVF, the question often
arises as to whether the complications are due to the IVF procedure
or to the characteristics of the infertile couples undergoing the
specific treatment. After considering factors such as age, parity, and
limitation to singleton pregnancies alone, some studies have shown an
increased risk of developing preeclampsia in women after infertility
treatment,?*334 while others have found no such dependence.?>’

Placenta previa

Obstetric blood loss and primary postpartum blood loss are the
leading cause of maternal mortality worldwide. The leading causes
are complications of pregnancy associated with placental pathology
- placenta previa and placental abruption. The etiology of placenta
previa is not always clear. There are a number of known factors
leading to the development of this disease. Most often these are age
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over 35 years, multiparity, multiple pregnancy, short interval between
pregnancies, previous uterine surgery, previous cesarean section,
previous or recurrent abortions, treatment of infertility, placenta
previa in previous pregnancy, non-white race, low socioeconomic
status, smoking, cocaine use.*

An interesting question is the frequency of placenta previa in
pregnancies achieved by assisted reproductive technologies. There
are a number of large studies that unequivocally prove that placenta
previa is a complication that is more common among pregnancies
achieved through IVF.** A meta-analysis of six small studies found
a threefold higher risk of placenta previa after IVE.® Most authors try
to answer the question which exact element of the In Vitro procedure
brings the most-highest risk - ovarian hyperstimulation, laboratory
part, embryo transfer, number of embryos transferred, type of embryo
transfer, etc. Risk factors from the mother’s condition such as age,
parity, bad habits, previous cesarean sections, etc. are also analyzed.
Some authors found a six-fold higher incidence of placenta previa
in IVF singleton pregnancies than controls in spontaneous singleton
pregnancies.?® There are some suggestions that blastocyst transfer may
be more likely to lead to placenta previa than transfer to an earlier stage
of division.*! The incidence of both placenta previa and associated
antepartum hemorrhage may be reduced in pregnancies resulting
from the transfer of frozen/thawed embryos instead of fresh embryos,
which may be due to the fact that in these cases the endometrium is
not subject to strong hormonal stimulation as in stimulated cycles.*

IVF and delivery

Birth planning for women who become pregnant after IVF is an
important part of caring for couples with reproductive problems. The
decision on the timing and manner of delivery should take into account
the various risk factors preceding pregnancy, as well as the presence of
pregnancy complications. The incidence of elective caesarean sections
at the patient’s request is increased in most countries in pregnancies
after IVF, with percentages exceeding 50% in some countries. This
is particularly common in older patients, where the fear of a poor
fetal outcome lowers the decision threshold for interventions such as
induction of labor and operative delivery.*+

Most studies show that the frequency of cesarean sections after [IVF
is increased compared to the frequency after spontaneous conception.
This applies to both multiple and singleton pregnancies.?8-30:32:4445-49
The higher frequency of cesarean sections in IVF pregnancies
requires that the decision on the method of delivery after IVF must
be motivated. In Australia, between 2003 and 2005, the incidence of
cesarean sections among [VF pregnancies was 50.1%, compared with
28.9% among the general population. In singleton pregnancies after
IVF, the incidence of cesarean section was 43.8% versus 27.8% in the
general population. The incidence of cesarean section appears to be
disproportionately higher in singleton term pregnancies. This requires
that vaginal birth must be supported and that indications for cesarean
section must be medically motivated.”” Some authors found increased
rate of breech presentation in IVF singleton pregnancies that can
influence the cesarean section rate.’*' On the other hand, some have
found that even in cases with a favorable pelvic score and despite
parity, the cesarean section rate was much higher in IVF pregnancies
compared to spontaneous ones.*>

A number of studies have found a worse outcome for the newborn
after IVF.%932:3356 The reasons may be due to the higher frequency of
preterm birth in IVF pregnant women, as well as some complications
of pregnancy.”” The stay of the newborn in NICU is more frequent®*-!
and the perinatal mortality is increased.’*3234553% Some researchers
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found, that most of the risks for the IVF newborns are mainly
related to increased rate of multiple pregnancies.” More often in
IVF singleton deliveries are observed SGA newborns.®11:305560 The
development of SGA in IVF in pregnant women is influenced by
factors such as controlled ovarian hyperstimulation, the transfer of
frozen embryos and the presence of a “vanishing twin”, which were
discussed earlier. Some authors found a link between SGA and the
presence of a vanishing twin in singleton pregnancies after IVE.®!
SGA has been shown to be a more common problem in singleton
pregnancies with a vanishing twin compared to singleton pregnancies
from the beginning, and this difference increases the later the cessation
of the development of the second fetal sac occurs. The difference
persists even after considering a number of risk factors for SGA —
hypertension in pregnancy, preeclampsia, HELLP syndrome, placenta
previa, placental abruption, bleeding in the first and third trimesters
of pregnancy.®

Conclusion

Singleton pregnancies after In vitro fertilization are distinguished
by anumber of peculiarities in their course. The average age of pregnant
women after IVF is higher than the age in the general population.
They are more likely to have preterm birth, low birth weight and
small for gestational age neonates. Factors that worsen the prognosis
are the higher number of transferred embryos, the presence of a
vanishing twin and controlled ovarian stimulation. Some pregnancy
complications such as preeclampsia, gestational diabetes and placenta
previa are also more common in IVF pregnancies. Pregnant women
are more likely to give birth by caesarean section and the proportion
of newborns who need intensive care is higher. Future studies are
needed to improve the prognosis in these pregnancies.
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