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Abstract
Introduction: Human immunodeficiency virus (HIV) does not change the course of pregnancy, but
seems to exert adverse obstetric outcomes like low birth weight, spontaneous abortion, or stillbirth.
Antiretroviral treatment seems to reduce the chance of adverse outcomes. Frequently, HIV-infected
women also seems to opt for medical termination of pregnancy (MTP). This study is to compare
adverse obstetric outcomes and MTP rate for HIV-infected pregnancy with that in the general population irrespective of antiretroviral treatment (ART).
Material and methods: A retrospective cohort study was carried out through analysis of secondary
data from 314 integrated counselling and testing centers across the state of West Bengal from October 2016 to December 2017. A total number of 227 HIV-infected on ART pregnancies, whose obstetric outcomes happened during the study period were followed up, and rate for low birth weight,
spontaneous abortion, stillbirth, and MTP were calculated, and it was compared with still birth rate
of the state among all pregnancies as per data of the District Level Household Survey 4 from 2013.
Results: Rates for low birth weight (28.04 per 100 pregnancy outcomes), spontaneous abortion
(4.85 per 100), stillbirth (2.64 per 100), and MTP (9.25 per 100 live birth) were found to be significantly high for HIV-infected pregnancies on ART, as compared to the general population. MTP rates and
low birth weight rates for general pregnancies did not fall within the 95% confidence interval of those
rates for HIV-infected pregnancies.
Conclusion: HIV infection was responsible for significant adverse obstetric outcome irrespective of
antiretroviral treatment.
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Introduction
Prevention of parent-to-child transmission (PPTCT) basically aims at reducing the chance of transmission of human
immunodeficiency virus (HIV) through vertical route. With
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proper antiretroviral treatment (ART), the chance of transmission reduces significantly. Pregnancy does not seem to
have an adverse effect on the natural history of HIV infection in women in most studies, although acquired immunodeficiency syndrome (AIDS) has become a leading cause
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of maternal mortality in some areas, as the epidemic progresses. Adverse pregnancy outcomes that have been reported in HIV-positive women include increased rates of spontaneous early abortion, low birth weight babies, and stillbirths,
preterm labor, preterm rupture of membranes, other sexually transmitted diseases, bacterial pneumonia, urinary tract
infections, and other infectious complications [1]. When
taking reproductive decisions, the women living with HIV
and AIDS take into consideration the fact they live with HIV
and the possible risk of transmission of the virus to the fetus.
Furthermore, they are subject to individual factors, social aspects, and cultural expectations. The literature on post-diagnosis abortion is quite limited [2], but indicates that the risk
of transmission of the virus to the fetus was one of the factors
that weighed on reproductive decisions. The introduction
of the protocol for prevention of mother-to-child transmission (PMTCT) has produced a decrease in the rate of pregnancies ended in induced abortion [3].
In 2015, there were 2.6 million stillbirths reported globally, with more than 7,178 daily deaths. The majority of these
deaths occurred in developing countries. Congenital abnormalities, maternal complications, birth-related issues, fetal
growth restrictions, maternal infections like malaria, syphilis, and HIV were responsible for adverse obstetric outcomes
such as stillbirth [4].
So far, as Indian HIV epidemic scenario is concerned,
the “India HIV Estimates 2015” shows that 2,116,581 people
are living with HIV infection, with national prevalence
of 0.26%. Approximately, 86,309 new infections are reported
yearly, and 35,255 HIV-infected pregnancies have been estimated to occur annually [5]. There is lack of studies in India
related to the adverse pregnancy outcomes in HIV. No such
study is reported from Eastern India. The aim of the study
was to determine association of HIV-infected pregnancy
with adverse obstetric outcomes. The specific objectives
of the study were to compare adverse obstetric outcomes and
MTP rate for HIV-infected pregnancy with that in the general population, irrespective of antiretroviral treatment.

Material and methods
This was retrospective record-based cohort study carried
out through analysis of secondary data from October 2016
till December 2017. A total number of 227 HIV-infected on
ART pregnant women whose obstetric outcomes happened
during the study period were participating. A pre-designed
format for tracking of individual details and obstetric outcome of positive pregnant women was used. Secondary data
was collected as per designed format from PPTCT line list
registers maintained in ICTCs. PPTCT line list is a standardized register for all facilities performing HIV confirmatory
test especially for pregnant women. The information in this
register is regularly updated, as the HIV-infected pregnant
woman receives services along the cascades of PPTCT program. This updated line list data are shared with the state on
monthly a basis in excel format and is monitored at the state
level regarding completeness. However, information may
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not be available for lost to follow-up cases and those migrated to other states despite the best follow-up efforts; however,
the number of such cases is very less to affect the study result.
Operational case definition:
• still birth: a baby born without signs of life at/after 28
weeks’ gestation,
• still birth rate: no. of stillbirth/all pregnancy outcomes
× 100,
• low birth weight: a baby born with birth weight less than
2,500 g,
• low birth weight rate: no. of babies with low birth weight/
all pregnancy outcomes × 100,
• medical termination of pregnancy (MTP): an induced
abortion performed in medical way for getting rid of unwanted pregnancy within 20th week of gestation, completed by qualified medical practitioners trained in performing induced abortion,
• MTP rate: no. of pregnant women underwent MTP/all
pregnancy outcomes × 100,
• spontaneous abortion rate: no. of pregnant women underwent spontaneous abortion/all pregnancy outcomes × 100.
Exclusion criteria included: 1) lost to follow-up cases,
whose case record or obstetric outcomes are not known,
however the number of such cases were very less (only 3),
and 2) multiple pregnancies: only 1 such case was found
and excluded; as multiple pregnancy per se, is perceived as
a risk for adverse obstetric outcome, hence it may confound
the estimated risk of HIV for adverse outcome of pregnancy.
To analyze the data, percentage of still birth rate, low
birth weight rate, MTP rate, and spontaneous abortion rate
were calculated for HIV-infected pregnancies for the study
period using both the denominators i.e. with (n = 227) or
without (n = 231) exclusion. 95% confidence intervals (CIs)
were calculated separately with two methods: 1) binomial exact calculation, and 2) normal approximation to the binomial calculation for both the rates, as obtained with or without
exclusion of 4 cases in the denominator. This would exhibit the effect of using the exclusion on the study result, and
the use of two methods for 95% confidence interval would
increase the sensitivity as well as the precision for each subgroup (each type of adverse outcomes). This was compared
with respective rates for all pregnancies (irrespective of HIV
status), as available in the District Level Household and Facility Survey (DLHS-4) [6] data for the state (latest available
data). The data was computed in MS Excel 2007 and presented as tables and line diagram. The data was further analyzed
in Statistical Package for Social Science Software (version 17)
to determine statistical significance for various attributes. For
ethical consideration, shared confidentiality was maintained
while collecting and analyzing the data. Each HIV screening
was done with prior consent of the individual as per guideline of the National AIDS Control Organization.

Results
A total number of 231 HIV-infected pregnancies was regi
stered in the PPTCT during the study period, out of which
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3 outcomes (1.3%) were not known as they were lost to follow-up despite best efforts and 1 (0.43%) was a multiple pregnancy. Rest 227 HIV-infected pregnancies, whose obstetric
outcomes happened during the study period were considered
for calculation of valid rate (%). The rates for each adverse
obstetric outcome using both 231 and 227 pregnancies as denominator is presented in Table 1. Out of 227 pregnancies,
adverse obstetric outcome was observed in 103 (45%) pregnancies. Among them, 21 (9.21%) opted for medical termination of pregnancy, 6 (2.64%) resulted in stillbirth, 65 (28.63%)
ended with low birth weight babies, and 11 (4.85%) resulted in
spontaneous abortion. The rates for the same were 1.9%, 1%,
11.5%, and 2.5%, respectively, among all pregnancies within
the state as per DLHS-4 data (Table 2).
95% confidence interval (CI) for all the rates, using two
methods are presented in Table 2. The confidence interval
did not include the respective rates in DLHS-4 data for
MTP rates and low birth weight rates using both the methods. In case of spontaneous abortion, rates in DLHS-4 data
was little higher than the lower limit of 95% confidence
interval using both the method. In case of stillbirth rate,
DLHS-4 figure corresponded with the lower limit of 95%
CI using binomial exact calculation (1%), but was found
to be little higher than the lower confidence limit when
calculated by normal approximation method. However,
numbers were much smaller for both spontaneous abor-

tion and stillbirth (11 and 6, respectively). For all the rates,
calculation using two denominators (227 and 231) was
found to be similar in such a way that the ultimate inference in comparison to DLHS figures remained unaffected. However, we considered the rates obtained by using
227 as denominator valid one because keeping 231 pregnancies as denominator by default made to assume that no
lost to follow-up case had any adverse outcome. This might
lead to underestimation. Though keeping 227 as denominator might lead to little overestimation, 95% confidence
interval was precise and unaltered in regards to inference
drawn. Since no maternal death was reported from this cohort; therefore, sensitivity analysis could not be carried out.

Discussion
In present study, stillbirth rate, rate for low birth weight
and spontaneous abortion rate among the HIV-infected
pregnancies were found to be as high as 2.60 (95% CI: 1-5.6),
27.71 (95% CI: 22.4-34.4), and 4.76 (95% CI: 2.4-8.4), respectively as compared to 1, 11.5, and 2.5, respectively, for
all pregnancies in the state as per DLHS-4 data [6]. This was
irrespective of ART status, as all the pregnant women recruited in this study were on ART. It was further noted that more
number of HIV-infected pregnant women opted for medical
termination of pregnancy despite being on ART as compared
to the general population, though it was not statistically sig-

Table 1. Distribution of various adverse obstetric outcomes
Obstetric outcomes

Number

Rate (in % unit per
100 pregnancy outcomes)
(n = 231)

Valid rate (in % unit per
100 pregnancy outcomes)
(n = 227)

21

9.09

9.25

Medical termination of pregnancy
Stillbirth

6

2.60

2.64

Low birth weight

65

27.71

28.63

Spontaneous abortion

11

4.76

4.85

Total adverse obstetric outcome

103

44.58

45.37

Total non-adverse outcome in single pregnancy

124

53.68

54.63

Multiple pregnancy

1

0.43

Lost to follow-up

3

1.30

Excluded from analysis

Table 2. Estimation of 95% confidence intervals for rates (%) of adverse obstetric outcomes in HIV-infected pregnancies
Adverse
obstetric
outcomes

Rate
(%)
n = 231

Valid rate
(%)
n = 227

95% confidence interval
of rate (%) by binomial exact
calculation method

95% confidence interval of rate
(%) by normal approximation to
the binomial calculation method

State DLHS-4
data
(%)

n = 231

n = 227

n = 231

n = 227

MTP rate

9.09

9.25

5.7-13.6

5.8-13.8

5.4-12.8

5.5-13.0

1.9

Stillbirth rate

2.60

2.64

1.0-5.6

1.0-5.7

0.5-4.6

0.5-4.7

1

Low birth weight
rate

22.4-34.4

22.8-35.0

21.9-33.5

22.7-34.5

11.5

27.71

28.63

Spontaneous
abortion rate

2.4-8.4

2.4-8.5

2.0-7.5

2.0-7.6

2.5

4.76

4.85
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nificant. This indicated the effectiveness of PMTCT counselling process with specific focus on Prong-2, which emphasized the management of unwanted pregnancies associated
with HIV.
There are a lot of international studies demonstrating adverse obstetric outcomes of HIV-infected pregnancies. A study
was conducted in Southwest Tshwane [7], which demonstrated that perinatal mortality rate and rate for low birth weight
were higher in case of HIV-infected pregnancies, as compared
to those who were non-infected. Our study corroborated
these findings except the fact that spontaneous abortion rate
was not found to be significantly higher in our study.
The association between HIV infection in pregnancy and obstetric outcomes is not uniformly established;
there are several studies, which negate the fact that HIV
infection in pregnancy does not necessarily increase
the chance of adverse obstetric outcomes. One international study [8] says that as compared with no antiretroviral therapy or monotherapy, combination therapy
for HIV-1 infection in pregnant women is not associated
with increased rates of premature delivery, with low birth
weight, low Apgar scores, or stillbirth in their infants. Our
study population were using combination antiretroviral
treatment and in spite of that, results showed increased
stillbirth rate and spontaneous abortion in HIV-infected pregnancy. As per another Sub-Saharan Africa-based
study, HIV status of a pregnant woman was not directly
linked to probability of stillborn infant [9]. This finding
needs further validation.
Our study is unique, as limited number of similar studies has been conducted in India, and there is lack of similar studies in Eastern India and low prevalence setting.
One study from Bangalkote district [10] in Karnataka
state showed high level of pregnancy loss in HIV-infected
pregnancies, but could not demonstrate any association
between low birth weight, MTP rate, and HIV-infected
pregnancies. The study did not include the effect of ART.
Regarding opting for medical termination of pregnancy
in HIV-infected pregnant women, it is comparatively high as
compared to the HIV-negative counterparts. There are very
few number of studies in this regards. An Italy-based original research suggested that HIV diagnosis was predictive
of abortion only in the 1980s [11]. Similarly, high prevalence
of unwanted pregnancy and induced abortion was demonstrated in Western India-based study [12].

Conclusions
HIV infection can cause adverse pregnancy outcome irrespective of ART status and increased rate of MTP for unwanted pregnancies is acceptable under such circumstances. Molecular level studies are needed to corroborate the fact further.

Limitation
The current study has several limitations. 1. We did not
find any ART naive mother as a comparison group. 2. Com-
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paring the rates of 2016-17 with the DLHS figure of 20122013 may not be ideal, however in absence of recent state figure of adverse obstetric outcome of all pregnancies, DLHS-4
data was used for comparison. 3. The outcome of 3 cases could
not be traced despite the best efforts to follow-up. However,
the denominator had to be reduced for calculation of valid
rates, since we did not have any previous rates from the state
for HIV-infected pregnancy to estimate and censor based on
that. We used two different method, while calculating 95%
confidence interval, and the result was not affected as number of lost to follow-up cases was very small. 4. Since no maternal death was reported from this cohort of HIV-infected
pregnancies, the comparison of maternal mortality rates and
sensitivity analysis were not carried out. No censoring for lost
to follow-up cases were done, since these cases did not differ
from other cases in terms of pregnancy complications.
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