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Abstract:

Hepatitis B virus (HBV) infection during pregnancy significantly risks mother-to-child transmission, particularly among HBeAg-
positive mothers requiring routine antenatal screening. This hospital-based cross-sectional study assessed HBsAg and HBeAg
seroprevalence among pregnant women attending an antenatal clinic from January to December 2023. Serum samples underwent
ELISA testing for HBsAg, with HBeAg evaluation for all positive cases, revealing overall HBsAg seroprevalence of 2.0%. Among
HBsAg-positive women, 33.3% demonstrated HBeAg positivity, identifying high-risk cases for perinatal transmission. These findings
advance maternal health protocols by confirming the necessity of targeted antenatal screening and preventive strategies to minimize

HBYV vertical transmission.
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Background:
Hepatitis B virus (HBV) infection remains a major global public
health concern, particularly in low- and middle-income
countries, where the burden of chronic infection is
disproportionately high. According to global estimates,
hundreds of millions of individuals are living with chronic HBV
infection worldwide, with a substantial contribution from
vertical transmission occurring during pregnancy and early
childhood [1]. Despite the availability of effective vaccines and
antiviral therapies, mother-to-child transmission (MTCT)
continues to be a critical challenge for HBV elimination efforts
[2]. A pregnant woman infected with HBV represents a key
population for intervention, as perinatal transmission is strongly
associated with the development of chronic infection in infants.
Global modelling studies have demonstrated that regions with
intermediate to high HBV endemicity continue to report
significant seroprevalence among women of reproductive age,
underscoring the need for systematic screening during
pregnancy [1, 2]. Seroprevalence studies among pregnant
women provide essential epidemiological data to guide
prevention strategies and allocate healthcare resources
effectively [3]. The risk of MTCT is particularly influenced by
maternal viral replication status. Evidence suggests that mothers
with high viral load or hepatitis B e antigen (HBeAg) positivity
have a markedly increased risk of transmitting HBV to their
newborns, even in the presence of neonatal immunoprophylaxis
[4]. Therefore, assessment of both hepatitis B surface antigen
(HBsAg) and HBeAg status during pregnancy is critical for
identifying women at highest risk of vertical transmission [4, 5].
Recent clinical studies have further highlighted the importance
of antiviral prophylaxis during pregnancy to reduce MTCT in
women with high viral replication.

The use of tenofovir and other nucleos(t)ide analogues in late
pregnancy has been shown to significantly decrease perinatal
transmission rates without major adverse maternal or fetal
outcomes [5]. However, gaps remain in the implementation of
these strategies, particularly in resource-limited settings [6].
Several regional studies have reported varying seroprevalence
rates of HBV infection among pregnant women, reflecting

. S
differences in geographic location, healthcare access and
screening policies [6-9]. Studies from Africa and Asia have
documented moderate to high prevalence levels, reinforcing the
need for context-specific data to inform national prevention
programs [7-9]. Despite this growing body of evidence, data on
combined HBV seroprevalence and HBeAg status among
pregnant women remain limited in many regions. Therefore, it is
of interest to evaluate the seroprevalence of HBV infection and
the distribution of HBeAg positivity among pregnant women is
essential to better understand the risk of MTCT and to support
effective prevention and control strategies aimed at achieving
HBV elimination targets.

Methodology:

The present study was conducted as a prospective cross-
sectional study in the Department of Microbiology, M.G.M.
Medical College, Indore, over a period of one year, after
obtaining approval from the Institutional Ethics Committee. A
total of 610 pregnant women attending the antenatal clinic (OPD
and IPD) of M.Y. Hospital, Indore, were included after obtaining
written informed consent. Venous blood samples (3-5 mL) were
collected aseptically from all participants using universal
precautions. Serum samples were initially screened for Hepatitis
B surface antigen (HBsAg) using a rapid
immunochromatographic test kit and all reactive samples were
further confirmed by ELISA. Age-wise distribution of HBsAg
positivity was analyzed among the study population. All
confirmed HBsAg-positive samples were subsequently tested for
Hepatitis B e antigen (HBeAg) using ELISA to assess viral
replication status. Selected HBsAg-positive samples were further
subjected to HBV DNA viral load estimation using real-time
polymerase chain reaction (RT-PCR) and viral load was
expressed in IU/mL and categorized as target not detected, <20
IU/mL, 220 to <1.7 x 108 IU/mL and >1.7 x 108 IU/mL. Relevant
demographic details and associated risk factors were recorded
using a pre-designed proforma. The collected data were
compiled and analyzed using descriptive statistics and results
were expressed as numbers and percentages in the form of tables
and charts.
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Results:

A total of 610 pregnant women attending the antenatal clinic
were screened for Hepatitis B virus infection during the study
period. Initial screening for Hepatitis B surface antigen (HBsAg)
was carried out using a rapid immunochromatographic test,
followed by confirmation with ELISA. Out of the total samples
tested, 12 samples (1.96%) were found to be positive for HBsAg,
while the remaining 598 samples (98.04%) were negative. All
samples that tested positive by the rapid test were also
confirmed positive by ELISA, showing complete concordance
between the screening and confirmatory tests (Table 1). Analysis
of age-wise distribution of HBsAg-positive cases revealed that
the highest number of positive cases was observed in the 18-25
years age group, where 6 out of 380 samples were positive. This
was followed by the 26-33 years age group, which showed 5
positive cases out of 212 samples. The lowest positivity was
observed in women aged more than 33 years, with only 1
positive case out of 18 samples. These findings indicate that
HBsAg positivity was more commonly observed among
younger pregnant women (Table 2). All confirmed HBsAg-
positive samples were further tested for Hepatitis B e antigen
(HBeAg) using ELISA to assess viral replication status. Out of
the 12 HBsAg-positive samples, 8 samples (66.67%) were found
to be HBeAg positive, while 4 samples (33.33%) were HBeAg
negative, indicating varying degrees of infectivity among the
infected individuals (Table 3). HBV DNA viral load estimation
by real-time polymerase chain reaction (RT-PCR) was performed
in HBsAg-positive cases. HBV DNA was not detected in 1
sample, suggesting an inactive or low-level infection. None of
the samples showed viral load below 20 IU/mL. A majority of
samples, numbering 8 cases, demonstrated viral loads in the
range of 220 to <1.7 x 10® IU/mL, while 1 sample exhibited a
very high viral load exceeding 1.7 x 10* IU/mL. These findings
indicate active viral replication in most of the HBsAg-positive
cases (Table 4). Comparative analysis of HBsAg, HBeAg and
HBV DNA viral load showed that most HBeAg-positive cases
had detectable HBV DNA levels, suggesting active viral
replication, whereas HBeAg-negative cases were associated with
low or undetectable viral load. This correlation between
serological and molecular markers highlights the importance of
combined testing in accurately assessing the infectivity and
transmission potential of Hepatitis B virus infection (Table 5).
Overall, the study demonstrates a prevalence of 1.96% HBsAg
positivity among pregnant women, with higher positivity
observed in younger age groups and a substantial proportion of
cases showing evidence of active viral replication.

Table 1: Distribution of HBsAg results among study population

HBsAg Result ~ Number of Samples  Percentage (%)
Positive 12 1.96

Negative 598 98.04

Total 610 100

Table 2: Age-wise distribution of HBsAg positive cases
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Table 3: HBeAg positivity among HBsAg positive pregnant women

HBeAg Result Number of Cases  Percentage (%)
HBeAg Positive 8 66.67

HBeAg Negative 4 33.33

Total 12 100

Table 4: Distribution of HBV DNA Viral Load among HBsAg Positive Cases
HBV DNA Viral Load (IU/mL) ~ Number of Cases  Percentage (%)

Target Not Detected 1 8.33
<20IU/mL 0 0
220 to <1.7 x 10 TU/mL 8 66.67
>1.7 x 10 TU/mL 1 8.33
Not Tested 2 16.67
Total 12 100

Table 5: Correlation between HBeAg Status and HBV DNA Viral Load

Age Group (Years)  Total Samples Tested ~HBsAg Positive  Percentage (%)
18-25 380 6 1.58
26-33 212 5 2.36
>33 18 1 5.55
Total 610 12 1.96

HBeAg Status HBV DNA Detected ~ HBV DNA Not Detected ~ Total

HBeAg Positive 8 0 8

HBeAg Negative 1 3 4

Total 9 B 12
Discussion:

The findings of the present study contribute to the growing body
of evidence on hepatitis B virus (HBV) infection and its clinical
implications, particularly in relation to disease progression and
long-term outcomes. Previous studies have demonstrated that
chronic HBV infection is associated with a significant risk of
hepatocellular carcinoma (HCC), even in patients receiving long-
term antiviral therapy [10]. These observations highlight the
importance of early identification and continuous monitoring of
HBV-infected individuals; especially those with additional risk
factors. Long-term cohort studies have shown that prediction
models for HCC remain relevant beyond the initial years of
antiviral treatment. Lavanchy ef al. reported that the risk of HCC
persists even after five years of effective oral antiviral therapy,
emphasizing that viral suppression alone may not completely
eliminate carcinogenic risk [11]. Similarly, on-therapy response
indicators, including non-invasive fibrosis markers, have been
shown to predict HCC development among patients with
chronic HBV infection [11]. These findings support the need for
sustained surveillance strategies in HBV-infected populations.

Epidemiological evidence further suggests that HBV
transmission dynamics and disease burden vary across
populations and over time. Earlier studies documented

substantial HBV prevalence and transmission rates prior to the
widespread implementation of vaccination programs [12, 15 and
18]. These historical data provide important context for
understanding current trends and evaluating the impact of
preventive interventions. Despite progress, HBV remains
endemic in several regions, indicating gaps in vaccination
coverage and early diagnosis [12, 13]. Systematic reviews and
large evidence reports have underscored the long-term health
consequences of chronic HBV infection, including liver cirrhosis,
HCC and liver-related mortality [13]. Population-based studies
have also demonstrated that demographic and clinical factors
influence HBV-related outcomes, reinforcing the need for risk-
stratified management approaches [14, 16]. Tanaka et al. reported
that hepatitis B virus (HBV) infection among pregnant women
remains a significant public health concern due to the risk of
vertical transmission to the newborn. The study emphasized that
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the presence of HBeAg in HBsAg-positive mothers indicates
active viral replication and a higher likelihood of mother-to-
child transmission. Therefore, routine antenatal screening for
HBV markers such as HBsAg and HBeAg is essential for early
detection and management. Early identification of infected
mothers, along with appropriate neonatal immunization, plays
an important role in preventing perinatal transmission of
hepatitis B [17]. These observations align with the present
findings, which underscore the importance of comprehensive
HBV assessment beyond initial diagnosis. Vaccination has been
identified as one of the most effective strategies for reducing
HBV incidence and transmission. Evidence from global and
regional studies confirms that hepatitis B vaccination programs
have led to substantial declines in infection rates, particularly in
younger populations [21, 23]. However, incomplete vaccine
uptake and lack of timely birth-dose administration continue to
pose challenges in many settings [21]. These gaps may contribute
to ongoing transmission and highlight the importance of
strengthening immunization policies. Data from African and
Asian settings indicate that HBV infection remains a public
health concern, with persistent prevalence among adults despite
vaccination efforts [19, 20]. These findings suggest that
additional strategies, including enhanced screening, linkage to
care and public health education, are required to complement
vaccination programs [19, 20 and 22]. The continued circulation
of HBV in endemic regions underscores the need for integrated
prevention and control measures. Overall, the evidence from
previous studies supports the interpretation that HBV infection
continues to pose long-term health risks, even in the era of
antiviral therapy and vaccination. Strengthening screening
programs, ensuring effective vaccination coverage and
maintaining long-term clinical follow-up are essential
components of comprehensive HBV control strategies [23].

Conclusion:

We show a low-intermediate seroprevalence of hepatitis B virus
infection among pregnant women, with a substantial proportion
of HBsAg-positive cases being HBeAg positive, indicating
increased risk of mother-to-child transmission. Routine antenatal
screening for HBsAg along with HBeAg testing is essential for
early identification of high-risk mothers and timely intervention.
Strengthening maternal antiviral management and neonatal
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immunoprophylaxis remains critical to achieving hepatitis B
elimination targets.
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