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Infertility has become a significant social and medical concern affecting couples worldwide affecting almost one
out of six couples of reproductive age [1]. Estimates shows that the prevalence of infertility in India is 17.9% [2]. With an
increase in prevalence of infertility in the past decade that has shown to impose a psychological burden on couples and
families, assisted reproductive technique has become an attractive option and boon for couples to help them with
conception and ultimately giving birth to a healthy baby.

Despite the widespread clinical use and success of In vitro fertilization, its effects on pregnancy, maternal and
fetal outcomes are still contentious. While the outcome and complications of I\VVF pregnancy is said to be equal as that of
spontaneous conception, publications of nationally and internationally collected data says otherwise [3-5]. Literature
suggests that women conceived with I\VVF are at greater risk of developing gestational hypertension, preeclampsia, GDM,
intrahepatic cholestasis of pregnancy, placental abruption, and placenta praevia than spontaneously conceived
pregnancies [6]. Studies have suggested that IVVF conception is associated with higher risk of multiple pregnancies and
complications associated with it preterm labor, PPROM, low birth weight, increased nicu admissions [7].

Many studies in past are limited to pregnancy rates and live birth rates in ART, and there is relative lack in
research related to pregnancy complications and adverse birth outcomes in IVF-ET pregnancies in India. Even because of
the trend shift from fresh to frozen embryo transfer in last decade, there is a lack of robust clinical evidence regarding
maternal and neonatal outcomes. With a rise in concerns over increased risk of adverse maternal and fetal/neonatal
outcome, this retrospective study was designed with an aim to study and compare the maternal and fetal outcomes in IVF
pregnancies versus natural conception.

MATERIAL AND METHODOLOGY

This is a retrospective cohort study conducted at IVF center in a tertiary care hospital under department of
obstetrics and gynecology, SMS medical college, Jaipur, Rajasthan, India planned over a period of 2 years (2022 October
to 2023 November). In this study 100 patients conceived by IVF/ICSI with frozen embryo transfer as cases and 100
patients with spontaneous conception who delivered during this period as controls were included. After obtaining the
informed and written consent, the details of cases and controls were taken from medical record section. The Performa
was filled with details including maternal age, duration of marriage, parity, gestational age, number of fetus (singleton or
multifetal pregnancy). Obstetrical outcomes like Anemia, pregnancy induced hypertension, gestational diabetes mellitus,
intrahepatic cholestasis of pregnancy, premature rupture of membranes, preterm labor, antepartum, and postpartum
hemorrhage, and its causes, need for blood transfusion were noted.

Spontaneous/missed abortions, intrauterine fetal demise, mode of delivery, baby weight, baby status, nicu
admission and cause of admissions were also noted.

Inclusion Criteria
e Patients conceived by IVF/ICSI with frozen embryo transfer as cases and patients with spontaneous conception
who delivered during the period of study as controls.
e All patients giving written and informed consent.
o Women who are not included in any other study.

Exclusion Criteria
e Patients with co-existing medical disorders (cardiac disease, pregestational diabetes, hypertension, diagnosed
haematological disorders) were excluded from the study.

Statistical Analysis

Observational and inferential statistical analysis has been carried out in the present study. The data obtained was
entered into Microsoft Excel worksheet and then analysed using chi square test and results expressed by p value. p value
less than 0.05 was considered as significant.

RESULTS AND DISCUSSION

Table 1: Comparison of age of patients
Study Group | Control Group | P value
(n=100),(%) | (n=100),(%0)

Age At Conception

<30 (non-advanced) | 62(62%) 89(89%) <0.001
>30(advanced) 38 (38%) 11(11%)
Mean age 28.59 +4.74 24.81+4.77 <0.001*
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Figure 1: Comparison of age of patients

In the present study, we noticed that the mean age among study group was 28.59 +4.74 years and in control
group was 24.81+4.77 years. 38% of females belonged to advanced age group among study group whereas only 11%
participants were over 30 years among the control group. The mean age, as well as the distribution among two
subgroups, was significantly different between the two groups, as shown in Table 1 (p<0.001).

Table 2: Pregnancy induced complications in IVF study group and spontaneously conceived controls population.

Obstetrical complications | Study Group | Control Group | P value
(n=100),(%) | (n=100),(%0)
Multiple pregnancy 21 (21%) 6(6%) <0.001
Spontaneous abortion 18(18%) 8(8%) 0.103
PIH 20(20%) 9(9%) 0.042
GDM 7(7%) 3(3%) 0.194
IHCP 5(5%) 6(6%) 0.756
Anaemia 9(9%) 14(14%) 0.268
BLOOD TRANSFUSION | 7(7%) 9(9%) 0.346
PROM 8(8%) 13(13%) 0.631
Preterm delivery 25 (25%) 13(13%) 0.011
APH 2(2%) 6(6%) 0.279
IUGR 16(16%) 11 (11%) 0.002
SUDDEN IUFD 1(1%) 2(2%) 0.249
Vaginal Delivery 1 62 <0.0001(Mode of delivery)
LSCS 81 30
PPH 4(4%) 7(7%) 0.767
Surgical site infection 3(3.7%) 4 (13%) 0.197

While the incidence of multifetal pregnancy, pregnancy induced hypertension, preterm delivery and intrauterine
growth restriction was significantly higher in the study group (p<0.05), rate of intrahepatic cholestasis of pregnancy,
anemia, premature rupture of membranes, antepartum hemorrhage, sudden intrauterine fetal demise was slightly higher
in control group. However, the risk did not differ significantly between the two groups (p>0.05). Even though the
incidence of gestational diabetes mellitus was higher in study group, it was not statistically significant (p>0.05). Higher
incidence of PPH was found among spontaneous conception group (7%) and the rate of surgical site infection was much
higher (13%) in control population compared to 3.7% among study population.
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Table 3: Comparison of neonatal outcomes

Study Group | Control Group | P value
(n=81),(%) | (n=92),(%)
NICU admission 22 (27.16%) | 19 (20.65%) 0.177
Foetal distress/ RDS | 12 (14.81%) | 10(10.86%)
Neonatal jaundice 6 (7.40%) 6 (6.5%)
Birth Weight
<2.5 kg 36 (44.44%) | 18 (19.56%) 0.01
>2.5 kg 54 (66.66%) | 64 (69.56%)
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Figure 2: Comparison of neonatal outcomes

neonatal birth weight in study and conbtrol group

= study group <2.5kg = study

Figure 3: Comparison of neonatal outcomes

Control group

mRDS/respiratory distress

group *2.5kg = control group <2.5kg

mneonatal jaundice

= control group =2 .5kg

Raksha, H.S. et al., A Retrospective Study of Comparison of Maternal and Fetal Outcomes in IVF Pregnancy 243

versus Spontaneous Conception. Int. J Med. Pharm. Res., 5(4): 240-246, 2024




Neonatal outcomes were measured between the two groups in terms of birth weight and NICU admission rate.
Lower birth rate, that is <2.5kg was higher among the study group (44.44%) whereas it was 19.56% among control
population. Incidence of low birth weight was significantly higher among the study group. And NICU admission was
27.16% among study group and 20.65% with control group and with 14.81% and 7.40% incidence of foetal distress/RDS
and neonatal jaundice respectively in study group which was almost similar to control group. However no statistical
significance was established in comparing neonatal outcomes among the two groups.

DISCUSSION

With the advent of the 21% century and significant advances in culture media and IVF procedures, ART has
proven to be a boon for infertile couples. Reported success rates can be as high as 40-45%, variable according to patient
profile, but it does come with adverse effects. In this retrospective cohort study we attempted to analyse the overlooked
aspects of ART adverse antenatal and neonatal outcomes in frozen transfer IVF/ICSI cycles of conceived pregnancies
from a single tertiary care centre in Rajasthan, India.

With emerging globalization and gender equality, a trend of delayed conception until the late 20’s and early 30°s
of life is becoming pervasive [8]. Also evident in this study, the average age of IVF-conceived females is around 29 years
and more, so >50% are above 30 years of age. This was mainly because our patients were referred and reported to our
tertiary care IVF centre after years of futile treatments in peripheral primary centres. The average age of spontaneously
conceived females being 24 years emphasizes that increasing age predisposes to a heightened need for ART. Advanced
maternal age further predisposes to increased risk of prematurity, preeclampsia, abruption, placenta previa, and adverse
perinatal outcomes [9].

The trend of multiple embryo transfers in the greed of increasing the success rate of IVF cycle and the request of
the desiring parents who desire pregnancy at any cost leads to implantation of more than one embryo resulting in a twin
or multiple pregnancy. In our study, 21% of cases of IVF conceived pregnancy had multifetal gestation as opposed to 6%
in the control group. In a study by Modi et al., and Bergh et al., the risk of multifetal gestation in the study and control
group was 40.7% vs 5.5% and 26.95% vs 1% respectively. In a retrospective multicentre cohort study by Tan et al.,
18.7% of women conceived via IVF had multiple pregnancies versus only 1.53% of spontaneous conception (p<0.001)
[10-12]. As multiple pregnancy is considered to be a high risk pregnancy, we promote the use of single embryo transfer
and achieving singleton pregnancies to reduce maternal and neonatal morbidity.

The risk of preterm delivery was found to be 22% in IVF conceived pregnancy group in a study by Modi et al.,
25% in a study by Tan et al., which was similar as compared to our study where it was 25% [11, 12]. The most probable
reason behind this is higher percentage of multiple pregnancies and pre-eclampsia in our study which could be the
reasons for both spontaneous as well as iatrogenic premature deliveries.

IVF pregnancies owing to the baseline differences in the process of placental development during the formation
of chorion invitro lead to all varieties of abnormalities associated with abnormal placental vasculature. These include
pregnancy induced hypertension, foetal growth restriction, placenta previa, accreta, percreta and abruption. In our study,
PIH was found in 20% IVF conceived women as compared to 9% in the control group. In a study by Modi et al., an
increased risk of PIH was found in IVF conceived pregnancies; 22% versus 5% in spontaneous conception, and in a
study by Maman et al., the risk of PIH was 14%, and 4% in study and control group respectively [11, 13]. This result
may stem from several independent risk factors associated with PIH, including age >30 years, primigravida, nulliparity,
previous history of abortion, twin pregnancy, or pre-existing hypertension/diabetes mellitus. Incidence of APH was
higher in control group (6%) and only 2% in study population. But it was not found to be statistically significant. In
contrast to our study many studies have reported an increased risk of APH in IVF conceived pregnancies. a metanalysis
by Pandey et al., [14] analysing 20,807 IVF conceptions reported an increased risk of APH in IVF pregnancies. ART
involves frequent manipulation of gametes, thereby potentially disrupting the epigenetic reprogramming of the embryo,
thus affecting both embryonic and extraembryonic tissue. Consequently, edema and micro calcifications also occur in the
placenta. Transmission electron microscopic examination of the ART placenta has demonstrated degenerative changes in
terminal villi, decreased apical microvilli, and increased multiple vacuoles. These changes result in placenta-mediated
complications, reportedly: antepartum haemorrhage (APH), abruptio placenta, and placenta previa. Several previous
studies have shown that IUGR, SGA, and preterm birth are more common in the IVF population. A recent meta-analysis
by Rebecca A Jackson et al., fifteen studies comprising 12,283 IVF and 1.9 million spontaneously conceived singletons,
stated that IVF singleton pregnancies were associated with an elevated risk of SGA (odds ratio 1.6; 95%CI 1.3, 2.0) [15].
Tan et al., in his study have reported that 13% of I\VF singleton babies were classified as IUGR [16] similar to our study
with 16% incidence of IUGR.

Multiple studies have propounded an increased risk of gestational diabetes in ART pregnancies [17]. Various
risk factors interplay in the pathogenesis of GDM, which comprises positive family history, high parity, advanced
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maternal age, multiple pregnhancy, and hypothyroidism. However in our study we could not establish a statistical
significance in spite of having higher incidence of GDM among study group (7%) compared to control population (3%).

In our study, we noticed that the incidence of anaemia and blood transfusion was higher among control group
(9% and 7%) compared to study population (7%, 9%) respectively. This may be attributed to the fact that the IVF
patients were followed regularly throughout their antenatal period in contrast to control population which included
unbooked and referred cases to our tertiary care centre. Even the incidence of post-partum haemorrhage was higher
among control group compare to study group. Again it was not statistically significant.

IVF babies are usually deemed “precious” and therefore there is a high maternal request for a safer delivery
option mainly a caesarean section. In our centre, LSCS was the chosen mode of delivery for all IVF conceived patients
(elective or indicated). This being a major limitation of our study, we couldn’t comment on the mode of delivery and its
importance between study and control population.

Neonates obtained through IVF were more frequently admitted in NICU, compared with those obtained
spontaneously. Given the increased incidence of multifetal pregnancy and prematurity in the I\VF group, the neonates
included in our study had general prematurity complications. Thus, they were more likely to be hospitalized in NICU for
respiratory complications such as respiratory distress syndrome (RDS), for which they needed oxygen therapy and non-
invasive respiratory support. The increased incidence of iatrogenic/elective preterm deliveries among IVF group, we
observed that neonates obtained by IVF have a higher risk of LBW and SGA, compared to those obtained spontaneously.
This may be associated with the increased rate of multiple pregnancies in the IVF population, but Schieve et
al., demonstrated that the risk was also observed for singleton ART pregnancies [18]. However, the associated maternal
complications such as pregnancy-induced hypertension and placental abnormalities could have influenced birth weight.

In conclusion, women who become pregnant through in vitro fertilization have a higher risk of complications in
pregnancy. Multiple pregnancies can be considered a risk factor, but literature data show that singleton pregnancies
obtained through IVF also present complications. Mounting evidence suggests that certain perinatal outcomes in frozen
embryo transfer (FET) cycles are affected by the manner of endometrial preparation, likely due to the presence or
absence of a corpus luteum (CL). FETSs are not only associated with more hypertensive disorders of pregnancy (HDP) but
also with lower rates of low birth weight, small for gestational age, preterm delivery, placenta previa, placental abruption,
and perinatal mortality [19]. Conrad et al., [20] have demonstrated that the CL has a critical role in maternal
cardiovascular adaptation to pregnancy. The usual maternal cardiovascular adaptations of early pregnancy were
attenuated or absent in the first trimester in women who conceived without a CL. Increased rates of HDP and reduced
aortic compliance were noted in cycles without a CL [21]. Additional factors that could not be controlled in the present
study (ovarian stimulation protocol, culture medium used, type of embryo transferred, population of sub fertile women)
may influence this risk. Given the results of the present study, we recommend the implementation of frozen single
embryo transfer protocols to reduce the complications associated with multiple pregnancies.

CONCLUSION

With the rising incidence of infertility, assisted reproductive techniques are gaining popularity with a steep rise
in ART cycles and frozen embryo transfer cycles. Although ART has been a boon for many distressed couples, the
procedure is not without complications. Through this study, we made an attempt to create awareness among reproductive
specialists and to optimise the patients before recruitment in IVF and sensitization of I\VF specialists towards choosing
fresh embryo transfers and natural cycle stimulated cycles instead of frozen embryo transfer whenever possible because
few ill-fated ART births are associated with poorer maternal and neonatal outcomes. Also Fresh-embryo transfer is less
costly from both a health-care and a patient perspective reducing the financial burden on patients. According to evidence,
ART increases the likelihood of pregnancy-related maternal complications comprising PIH, multifetal preghancy, GDM,
APH, preterm deliveries and increased rate of caesarean delivery. Thus, all patients undergoing ART procedures should
receive pre-conceptional counselling regarding the associated obstetric risks and neonatal outcomes and consider ART-
pregnancy as a high-risk pregnancy. And are advised to maintain a close vigil during the antepartum and immediate
postpartum period to balance the risk of complications and successful conception.

List of Abbreviations

ART- Assisted reproductive techniques, IVF- Invitro fertilization, ICSI- Intracytoplasmic sperm injection, NICU-
Neonatal intensive care unit, PIH- pregnancy induced hypertension, GDM- gestational diabetes mellitus, IUGR-
intrauterine growth restriction, IHCP- intrahepatic cholestasis of pregnancy, PPH- postpartum hemorrhage, APH-
antepartum hemorrhage, RDS- respiratory distress syndrome.
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