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Background. South Africa (SA) has a high disease burden of HIV/AIDS. Previously, studies have shown that HIV-infected women have
adverse pregnancy outcomes.

Objectives. To determine the effect of HIV infection on neonatal birthweight, head circumference, birth length and duration of pregnancy.
Methods. This was a retrospective study, and data were obtained from the maternity records of women who delivered at Stanger Hospital,
SA, from August to December 2016. Pregnancies were dated using an early ultrasound scan. Women with comorbidities that are known
to affect birth anthropometry were excluded, as well as all self-reported smokers. Women were divided into HIV-infected and HIV-non-
infected groups and compared.

Results. Among the 392 women included in the cohort, 171 (43.6%) were HIV-infected and 221 (56.4%) were non-infected. All HIV-
infected women were receiving antiretroviral therapy. There was no significant difference in neonatal birthweight, head circumference, birth
length or duration of pregnancy between the groups.

Conclusions. HIV infection that has been treated does not appear to be an independent risk factor for fetal growth restriction or preterm

delivery in an SA population.
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The World Health Organization (WHO) estimated that in 2015,
7.1 million people in South Africa (SA) were HIV-infected; of
those, 4 million were women >15 years of age."! HIV infection has
previously been shown to increase the risk of preterm labour and
small-for-gestational-age neonates,>* but HIV infection per se has
not been shown to directly affect fetal growth.

Investigating fetal growth potential has become significantly more
important in detecting aberrant fetal growth. Preventing adverse
outcomes is directly dependent on knowing and understanding
the normal trajectory of fetal growth. As a developing country,
normograms for fetal growth are not available and SA therefore relies
on growth curves derived from developed countries, which is not ideal
for our purpose. Intrauterine growth restriction is associated with a
higher rate of stillbirths,** and detection of such fetuses remains a top
priority in improving maternal and fetal care.

Fetal growth is complex and multifactorial; it is influenced by many
known factors, e.g. under- or over-nutrition, chronic inflammation,
hypertensive disorders and lifestyle.”® Fetal growth, as assessed by
Baschat et al in 2003, was found to be impaired in HIV-infected
women compared with the general population reference curve. Women
infected with HIV have underlying chronic inflammation, even with
the use of antiretroviral (ARV) therapy."” Chronic inflammation
during placentation is hypothesised to be one of the reasons for poor
trophoblastic invasion, leading to poor placental perfusion and growth
restriction. Conditions known to cause this pathological state, such as
systemic lupus erythematosus, pre-eclampsia and diabetes mellitus,
have been associated with intrauterine growth restriction.”"! It is
therefore important do determine the effect, if any, of HIV infection
on offspring birth arthropometry and on the duration of pregnancy
before attempting to describe normal fetal growth in an SA population.

Methods
A retrospective cohort study was conducted in KwaDukuza, SA.
KwaDukuza forms part of the iLembe health district and has a
population of ~630 000, of whom ~53% are women. The sample
population was selected from Stanger Hospital, as it is the sole
provider of secondary and tertiary obstetric services for all of
iLembe district and has efficient ultrasound services for routine
early dating of pregnancies. Of the women who delivered at Stanger
Hospital, 42% were estimated to be HIV-infected - thus providing
a suitable sample of both groups. An independent two-tailed ¢-test
was performed and assumed the following: effect size 0.3, a=0.05,
power 0.80, to determine the sample size of 352. Maternity patient
records for August - December 2016 were retrieved. Consecutive
records of all women with an ultrasound examination at <24 weeks
of gestation and of those who met the inclusion/exclusion criteria
(Table 1) were selected for the cohort.

HIV infection was diagnosed on a positive rapid third-generation and
confirmatory fourth-generation HIV enzyme-linked immunosorbent

Table 1. Inclusion and exclusion criteria

Inclusion Exclusion

Singleton pregnancy Significant comorbidity,
e.g. hypertensive disorders,
diabetes mellitus
Ultrasound <24 weeks’ gestation Smoker

Illicit drug use
Alcohol

Fetal anomaly
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assay (ELISA) test. Data collected were analysed using Excel 2016
(Microsoft, USA) and SPSS version 22.0 (IBM Corp., USA) to gene-
rate descriptive and inferential statistics. The statistically significant
difference among groups was determined by the x> test; Fisher’s
exact test and univariate analysis were fitted to assess association of
the variables, i.e. pregnancy outcome with the pregnancy condition
(HIV-infected and HIV-non-infected). The level of significance was
set at p<0.05.

Ethical approval

Ethical approval was obtained from the University of KwaZulu-Natal
Biomedical Research Ethics Committee (ref. no. BE375/17) before
commencement of the study.

Results

The study included 392 women. All HIV-infected women received
ARVs - 166 (97%) were on a fixed-dose combination and 5 (3%) on
second-line treatment or an unknown combination of ARVs. Ninety-
three (54.4%) were virally supressed (<50 copies/mL), 18 (10.5%) had a
HIV viral load >1 000 copies/mL and in 60 (35%) the HIV viral load
was unknown. In 169 the mean CD4+ count was 459 cells/uL. There was
a significant difference in age, parity and gravidity (p<0.01) between
the two groups (Table 2). There was no difference in maternal height
(p=0.66) or weight (p=0.45) and therefore not in body mass index
(BMI) (Table 2).

Both groups had a mean gestational age of 38 weeks at delivery and
no significant difference in duration of pregnancy (p=0.26) (Table 3).
There was no difference in birthweight between male and female
offspring (p=0.87) (Table 4). When comparing birth anthropometry
adjusted for parity, there was no significant difference in neonatal

birthweight (p=0.31), head circumference (p=0.16) or birth length
(p=0.09).

Discussion

In our cohort of 392 women, 171 (43.6%) were HIV-infected. This
finding is in keeping with local census data, displaying a high
prevalence of HIV in this population.'? Parity and gravidity increased
with increasing age. The HIV-non-infected group included younger
and less parous women. The finding of younger women having a lower
prevalence of HIV infection could possibly be the result of nationwide
initiatives that targeted prevention of HIV infection in the youth.
Alternatively, with increasing age, there could be a natural increase
in sexual encounters and therefore more exposure, leading to the
acquisition of HIV infection. Further investigation is therefore required
to draw definitive conclusions.

Previous studies involving birth outcomes have shown a difference
in birthweight between HIV-infected and HIV-non-infected women,
with the former being more likely to have small-for-gestational-age
(SGA) babies. However, these studies were either performed in the era
before ARV treatment or tended to be skewed owing to the increased
incidence of preterm labour reported in HIV-infected women.>*1314
In a study conducted in a high-income country,” pregnancy outcomes
were compared between HIV-infected women (on ARVs) and HIV-
non-infected women. It was reported that spontaneous preterm birth
occurred more frequently among HIV-infected women and that they
had a higher risk for delivery of an SGA baby.?! It was further suggested
that more intensive maternal and fetal surveillance is required in
HIV-infected pregnant women. Of note, 25% and 7% of their HIV-
infected cohort were smokers and cocaine users, respectively.’ These
are independent factors known to adversely affect pregnancy outcome

Table 2. Sociodemographic and past reproductive history of the study participants

HIV-infected, mean (SD) (n=171) HIV-non-infected, mean (SD) (n=221) t-test p-value
Age, years 28.48 (6.35) 23.23 (5.81) 8.03 <0.01*
Parity 1.38 (1.25) 0.77 (1.07) 5.19 <0.01*
Gravidity 2.63 (1.35) 1.87 (1.21) 5.86 <0.01*
Height, cm 158.32 (6.47) 158.05 (5.81) 0.43 0.66
Weight, kg 64.51 (13.67) 63.49 (12.75) 0.76 0.45
SD = standard deviation.
*Statistically significant.
Table 3. Pregnancy, obstetric and neonatal outcomes in women

HIV-infected, mean (SD) (n=171) HIV-non-infected, mean (SD) (n=221) t-test p-value
GA, week 38.32 (1.65) 38.59 (1.64) 1.61 0.11
Duration, days 269.56 (23.59) 272.16 (21.52) 1.14 0.26
Birthweight, g 3069.99 (447.95) 3 114.03 (406.49) 1.02 0.31
HC, cm 34.09 (1.59) 34.31 (1.51) 1.39 0.16
Length, cm 49.13 (2.90) 49.58 (2.34) 1.7 0.09
BMI 25.74 (5.37) 25.51 (4.75) 0.45 0.65
SD = standard deviation; GA = gestational age; HC = head circumference; BMI = body mass index.
Table 4. Birthweight comparison among HIV-infected and HIV-non-infected women according to gender

Male Female t-test p-value

HIV-infected, mean (SD) 3075.51 (474.70) 3 064.48 (423.20) 0.16 0.87
HIV-non-infected, mean (SD) 3 138.75 (397.14) 3089.31 (413.57) 0.83 0.41
t-test 1.03 0.41 - -

SD = standard deviation.
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and represent important confounders. Our study excluded smokers
and illicit drug users and showed that, with no difference in gestational
age at birth, there was no difference in birth anthropometry (Table 3).
These findings are consistent with those of a recent study conducted in
India," a low- and middle-income country, as SA.

In the current era of widescale utilisation of ARV therapy, future
prospective studies comparing the effects of untreated HIV infection
would be unethical, and we can therefore assume that, based on this
study, treated HIV infection does not affect fetal growth or pregnancy
duration. HIV-infected pregnant women on ARVs might not require
increased surveillance of their pregnancies indicated solely on their
HIV status, which has important implications in resource-constrained
settings. Future research into fetal growth should not discriminate
against women based on their HIV status, and women can be reassured
that their HIV infection, if treated, will not affect the growth of their
fetus or put them at increased risk of a preterm delivery.

There was no significant difference in birthweight between male
and female offspring (Table 4). This finding is most likely due to
sample size, as much larger studies have demonstrated a difference
in birthweight between genders.'®! Local research would need to be
conducted to demonstrate a relationship.

Study strengths and limitations

The strengths of this study included a large sample size and
strict exclusion criteria. The study was limited by not including
sociodemographic data and by compliance and duration of ARV
treatment not being assessed.

Conclusions

Women who were HIV-infected and receiving treatment did not
appear to have aberrant fetal growth, as evidenced by no significant
difference in birth arthropometry compared with their HIV-non-
infected counterparts. In the current era of widescale ARV treatment,
there appears to be no difference in fetal growth between HIV-
infected and HIV-non-infected women or a difference in the duration
of pregnany between these groups. In future studies of fetal growth,
women who are HIV-infected should not be excluded or adjusted for
in determining outcomes.
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