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Abstract

Background—Despite high hepatitis B virus (HBV) endemicity in various resource-limited
settings (RLS), the impact of maternal HIV-HBYV coinfection on infant health outcomes has not
been defined.

Method—This study determined the seroprevalence of HBV coinfection among HIV-infected
pregnant women enrolled in the India six-week extended-dose nevirapine (SWEN) trial. The
impact of maternal HIV-HBYV coinfection on MTCT of HIV and infant mortality was assessed
using univariate and multivariate logistic regression analysis.

Results—Among 689 HIV-infected pregnant Indian women, 32 (4.6%) had HBV coinfection
(95% confidence interval [C1] 3.4, 5.3). HBV DNA was detectable in 18 (64%) of 28 HIV-HBV
coinfected women; the median HBV viral load was 155 copies/mL (interquartile range [IQR] <
51-6741). Maternal HIV-HBV coinfection did not increase HIV transmission (adjusted odds ratio
[aOR] 1.06, 95% CI 0.30, 3.66; p= 0.93). Increased odds of all-cause infant mortality was noted
(aOR 3.12, 95% CI 0.67, 14.57; p=0.15), but was not statistically significant.

Conclusion—The prevalence of active maternal HBV co-infection in HIV-infected pregnant
women in India was 4.6%. HIV-HBV coinfection was not independently associated with HIV
transmission.
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Introduction

Methods

Worldwide, approximately 2—4 million HIV-infected persons are coinfected with HBV
(defined as HBsAg positive). HIV-HBV coinfection prevalence varies by region, ranging
from less than 2% in developed countries to up to 20% in HBV-endemic, resource-limited
settings (RLS) such as Asia and Africa. 1:2 HIV-HBV coinfection is associated with low
CDA4 cell counts and liver disease progression, and MTCT of both HIV and HBV in endemic
regions is well documented. However, the impact of maternal HIVV-HBV co-infection on
maternal and infant health outcomes, including HIV transmission and infant mortality, has
not been established in endemic regions.

Studies have associated several maternal HIV coinfections (including cytomegalovirus,
hepatitis C virus, active tuberculosis, and malaria) with adverse pregnancy and infant health
outcomes, and maternal malaria and tuberculosis coinfections are established risk factors for
maternal-to-child transmission (MTCT) of HIV and infant mortality. 3-6 In contrast, data
linking maternal HIV-HBV coinfection to adverse pregnancy outcomes such as preterm
labor and low birth weight are inconclusive,”17 and the impact of maternal HIV-HBV
coinfection on MTCT of HIV and infant mortality remains unclear.18:19 Definitive studies to
establish the role of maternal HIV-HBV coinfection in HBV-endemic RLS are needed and
may prioritize changes to local standard of care practices, including routine antepartum
screening for HBV in HIV-infected women and timely vaccination/treatment of HIV-HBV
co-infected women and their exposed infants.

The India SWEN trial presents the opportunity to assess the prevalence of HBV coinfection
among HIV-infected pregnant women in an HBV-endemic region and to evaluate the impact
of maternal HIVV-HBV coinfection on HIV transmission and infant mortality.

Study population

The study population comprised 737 mother-infant pairs enrolled in the SWEN India trial, a
National Institute of Health (NIH)-funded phase 111 randomized controlled trial for the
prevention of MTCT of HIV in breastfed infants.20 The study assessed the efficacy of six-
week extended-dose nevirapine prophylaxis administered to breastfed infants. The primary
outcome was HIV transmission at age 6 months, and key secondary outcomes were HIV
transmission at age 12 months as well as maternal and infant morbidity and mortality.

The India SWEN trial eligibility criteria and methods have been described in detail
elsewhere. 20 In brief, participants were enrolled and followed-up between August 2002 and
September 2007. The study site was a large, public teaching hospital (Byramjee-Jeejeebhoy
Medical College-Sassoon General Hospital [BIMC-SGH)]) that serves an urban population

HIV Med. Author manuscript; available in PMC 2015 July 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Mave et al.

Page 3

and surrounding semi-urban and rural populations in Pune, Maharashtra. HIV-infected
women were enrolled during the 3" trimester (= 32weeks), at delivery or within 24 hours of
delivery, and mother-infant pairs were followed prospectively for up to 12 months
postpartum. Women who were enrolled antepartum were seen every 4 weeks for scheduled
visits until week 36, and then every 2 weeks until delivery. After delivery, on each
scheduled visit (weeks 1, 2, 3, 4, 5, 6, 10, 14 and at 6, 9 and 12 months), women and their
infants underwent clinical examination and select laboratory investigations.

Most women underwent serum HBsAg testing either at enrollment or within 6 weeks of
enrollment. A subset of 140 enrolled women was not screened for HBsAg during the study
period; HBsAg testing was performed retrospectively using stored sera collected during the
peripartum period. HBV vaccination was not the standard of care in India and was not
routinely provided. However, when antepartum maternal HBV co-infection was detected, a
few infants born to these mothers were offered both hepatitis B immunoglobulin and the
HBV vaccination series immediately after birth.

Infants underwent HIVV-1 DNA polymerase chain reaction (PCR) testing within 48 hours of
birth and at all scheduled visits, except for the week-3 and week-5 visits. HIV infection was
confirmed by quantitative HIV-1 viral load (defined as HIV-1 viral load > 5000 copies/mL)
and was externally quality assured as described elsewhere.20 Maternal highly active
antiretroviral therapy (HAART) was not readily available during the study period. Only a
few women, who were able to pay out-of-pocket, received HAART.

Assessment of HIV-HBYV coinfection and definitions

HBV co-infection was defined as a positive serum HBsAg test. Serum samples tested
prospectively during the study period used ELISA (Surase Kits, Taiwan). 2425 Retrospective
HBsAg testing was performed on stored sera using Murex kits (Murex biotech, United
Kingdom). HBV viral load was assessed retrospectively by Abbott Real Time RNA PCR
m2000RT using available, stored maternal samples (+/— 6 months of delivery). HIV
transmission was defined as HIV infection positive at age 12 months, and infant mortality
was defined as all-cause mortality within the first year of life.

Statistical analysis

Maternal and infant covariates were summarized and compared between HIV-HBV
coinfected and HIV mono-infected women. Skewed continuous variables were summarized
using medians and interquartile ranges (IQR) and were compared using a Mann-Whitney
test. Non-skewed continuous variables were summarized using means and standard
deviations (SD) and were compared using an unpaired t-test. Categorical variables were
summarized using frequencies and were compared using a x2 or Fisher’s exact test when
applicable.

Univariate and multivariate logistic regression models were used to examine the effect of the
primary risk factor, maternal HI\VV-HBV co-infection, on HIV transmission at 12 months and
infant mortality at 12 months. Multivariate models were fitted to estimate an odds ratio that
adjusted for covariates with p-values less than 0.1 in univariate analysis and covariates
known to be associated with HIV transmission and infant mortality. Continuous variables
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were categorized in terms of clinically meaningful groups. P-values less than 0.05 were
considered statistically significant. All statistical analyses were conducted using STATA
software (version 9.1).

Results

Study population characteristics

Among 737 HIV-infected women enrolled in the India SWEN trial, 689 (93%) underwent
serologic testing for HBsAg and were included in the analysis. Overall, in the modified
intention-to-treat (ITT) population, the median maternal age was 23 years (IQR 21-25), the
median maternal CD4 cell count at delivery was 450 cells/uL (IQR 306-643), the median
maternal HIV-1viral load at delivery was 3.7 log copies/mL (IQR 2.9- 4.5), the median
breastfeeding duration was 3.4 months (IQR 3.2-6.0), and 66 (9%) women received
lamivudine-containing HAART at some point during the study period.

Of these 689 HIV-infected women, 32 (4.6%, CI 3.4, 5.3) were HBsAg positive; 549 (79%)
samples were tested during the study period, and 140 (21%) samples were tested
retrospectively. Most maternal characteristics were similar in HIV-HBV co-infected and
HIV mono-infected women (Table 1). However, compared to HIV mono-infected women,
HIV-HBYV coinfected women had a higher (but not statistically significant) median CD4 cell
count at delivery (505 vs. 449 cells/uL, p=0.46), were less likely to have received HAART
(0% vs. 9%, p=0.06), were more likely to have received intrapartum nevirapine (91% vs.
66%, p=0.003), and had higher alanine aminotransferase concentrations at enrollment (17.5
vs. 14.4 U/mL, p=0.02). Infant characteristics were similar in the two study groups (Table
1).

Maternal HBV DNA

None of the HIV-HBYV coinfected women received lamivudine-containing HAART during
the study period. Serum samples (+/- 6 months of delivery) from 28 (88%) of the 32 HIV-
HBV co-infected women were available for retrospective HBV DNA assessment. Of these,
18 (64%) had detectable HBV DNA (defined as > 51 copies/mL) with a median HBV viral
load of 155 copies/mL (IQR <51-6741). Four women had high HBV viral loads (>100000
copies/mL) (Table 2).

Infant HBV viremia

Thirteen of 32 live-born infants of mothers with known antepartum HBV co-infection had
documented receipt of hepatitis B immunoglobulin and HBV vaccination at birth. We had
archived plasma samples from 19 (59%) of these 32 infants who underwent viral load
testing; 7 (37%) of which had detectable HBV viremia defined as >51 copies/ml (Table 2).
Of these 19 infants, 9 infants had documented receipt of HBV vaccination with hepatitis B
immunoglobulin and 2 of 9 had detectable viremia. Only one infant had significant HBV
viremia of 9.3x 108 copies/ml. Six of 19 had viremia raging between 51 copies/ml and 400
copies/ml.
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HIV transmission and infant mortality

HIV transmission at 12 months was similar in the HIV-HBV coinfected and HIV mono-
infected study groups (9% vs. 13%, p=0.79). Multivariate analysis adjusted for maternal
CDA4 cell count, maternal HIV-1 viral load, maternal ART, and maternal hemoglobin
concentration. Compared to HIVV mono-infection, maternal HIV-HBV coinfection was not
associated with increased odds of HIV transmission (aOR 1.06; 95% CI 0.30, 3.66; p=0.93)
(Table 3). All-cause infant mortality at 12 months was higher in the HIV-HBV co-infected
group than the HIVV mono-infected group, but the difference was not statistically significant
(9% vs. 4%, p=0.13). In multivariate analysis that adjusted for maternal CD4 cell count,
maternal HIV-1 viral load, maternal ART, maternal hemoglobin concentration, maternal
mortality at one year, and infant HIV infection, a trend towards increased odds of infant
mortality at 12 months was again noted but was not statistically significant (aOR 3.12; 95%
Cl1 0.67, 14.57; p=0.15) (Table 3). Although there was no significant difference in overall
infant mortality, a Kaplan-Meier plot shows that the HIV-HBV coinfection group had
consistently higher infant mortality than the maternal HI\VV mono-infection group (p=0.11)
(Figure 1).

Discussion

To our knowledge, this is the first study to evaluate the impact of maternal HIV-HBV
coinfection on MTCT of HIV and infant mortality. Maternal HBV coinfection was found in
4.6% of HIV-infected pregnant women in India. Notably, active maternal HIV-HBV co-
infection did not independently increase the risk of MTCT of HIV, but may contribute to
increased all-cause infant mortality.

In different parts of India, the overall prevalence of HBV mono-infection (defined as
HBsAg positive) ranges from 1-9%. 19 Our observed 4.6% HIV-HBV coinfection
prevalence among pregnant women in Pune, Maharashtra, is almost 5 times higher than the
1% HBV mono-infection prevalence previously observed at our center during routine
antenatal surveillance.2® Increased HBV prevalence among HIV-infected pregnant women
has been previously reported, and our finding is consistent with a statistic representing the
mean of various studies that have included high-risk populations. 2425 HIV-HBYV co-
infection in pregnancy ranges between 5% and 20% in other parts of Asia? and ranges
between 4% and 27% in Africa.26-2°

Among the HIV-HBYV coinfected women who were tested for HBV DNA in our study,
nearly two-thirds had detectable HBV DNA. A similar prevalence of detectable HBV DNA
was described in a population of HIV-HBV coinfected adults in South Africa.30
Interestingly, the median HBV viral load in our study is low at 155 copies/mL, which is
surprising as HIV-HBV coinfection tends to be associated with higher HBV DNA levels,
and none of our HIVV-HBV coinfected women received lamivudine-containing HAART. In
fact, only four women had high HBV DNA levels (> 100000 copies/mL). A recent
multinational study that included HBV-endemic regions also found low HBV DNA levels
prior to HAART initiation in a large proportion of the HIVV-HBV coinfected study
population. 30 That study found that the majority of HBeAg negative patients had low HBV
DNA levels while HBeAg positivity was independently associated with high HBV DNA
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levels. 30 Our HBV DNA findings may also be a function of the HBV serotype, which was
not assessed.

Seven (37%) infants had detectable HBV viremia at 6-12 months after birth as timely
vaccination against HBV was not provided, however only one infant had very high levels of
viremia providing evidence that only one potential transmission likely occurred. This infant
had documented receipt of HBV vaccine and hepatitis B immunoglobulin. Not surprisingly,
the mother of this infant also had the highest measured HBV viral load. These findings
support that high maternal viremia can cause MTCT of HBV even if vaccination was
provided in a timely manner. There is some debate whether antepartum antiviral suppression
of HBV is warranted to prevent HBV transmission to infants in addition to HBV vaccine
and anti-HBV immunoglobulin specifically for mothers with high HBV viremia. 3! Studies
are now ongoing to evaluate the role of HAART with dual antiviral activity among HIV-
HBV co-infected pregnant women with high HBV viremia to prevent vertical transmission
of HIV and HBV.

Our study is among the first to evaluate and identify that maternal HIV-HBV co-infection is
not a significant risk factor for MTCT of HIV. To date, reports regarding the impact of HBV
mono-infection on pregnancy and infant outcomes are conflicting, and data specific to
maternal HIV-HBYV coinfection are lacking. Higher rates of congenital malformations, low
birth weight and mortality among infants born to HBV mono-infected mothers have been
observed in what are mostly retrospective case-control studies. Wong et al showed no
difference in the incidence of preterm birth, but a small increased risk for small for
gestational age, low birth weight, premature rupture of membranes, prenatal asphyxia and
perinatal mortality in HBV mono-infected mothers.8 Interestingly, these associations are
hypothesized to be consequences of increased levels of pro-inflammatory cytokines and an
exaggerated systemic inflammatory response associated with HBV infection.”~17 Other
studies have established that coinfection with chronic illnesses such as malaria, hepatitis C
viral infection, and tuberculosis increases the risk of HIV transmission.3-6 However,
maternal HIV infection likely plays a more significant role than HBV infection regarding
HIV transmission, adverse pregnancy and infant morbidity outcomes.20: 32-40

In conclusion, our study identified a 4.6% prevalence of active HBV coinfection among
HIV-infected pregnant women in India. Although limited by small sample size, our study
suggests that HIV-HBYV coinfection has minimal to no significant effect on MTCT of HIV
but may contribute to increased all-cause infant mortality. Since HBV DNA was detected
among a large percentage of pregnant women, routine antenatal HBV screening, the use of
ART with dual antiviral activity among HIV-HBV co-infected pregnant women, and the
timely vaccination of HBV-exposed infants are warranted as a public health policy to
prevent MTCT of both HIV and HBV in endemic countries, including India.
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