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Abstract

Viral Hepatitis is a serious public health concern globally with an estimated 1.3 million deaths annually due to hepatitis B and C
viruses. Prevention of mother to child transmission is a critical step toward elimination of hepatitis B and C. The main aim of this
study was to assess the prevalence of HBV and HCV among pregnant women at Queen Elizabeth Central Hospital in Blantyre.

A desctiptive cross-sectional study was conducted among consecutive pregnant women attending routine antenatal care, and/or
admitted at QECH in last quarter of 2021. Of the 114 pregnant women, 84 women consented to participate. Serum was tested for
HBsAg and Anti-HCV markers using rapid diagnostic tests (RDT) and compared to Enzyme Linked Immunosorbent Assay (ELISA).

Of the 84 consenting pregnant women, the median age was 25.0 years (IQR: 21.0, 33.0). Hepatitis B surface antigen (HBsAg)
was detected in 6.0% (n=5/84, 95% CI: 0.03—-6.4) of participants using ELISA and in 1.2% (0.2-6.4; n=1/84), using RDTSs, while
none tested positive for anti-HCV antibodies. There were no significant associations between HBV infection and any of the socio-

The prevalence of HBV (6%) and HCV (0%) in this population was lower than reported in previous studies of the general Malawian
population, where HBV seroprevalence was estimated at 8.1% and HCV below 1%. We highlight potential underdiagnosis using
RDTs for HBV, an ongoing significant rate of HBV infection, and a very low prevalence of HCV. Accessible screening and treatment
for all positive pregnant women remains essential to eliminate vertical transmission.
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Introduction

The burden of chronic hepatitis B and C viruses (HBV/
HCV) is disproportionately high in Sub-Saharan Africa where
5.8% of the population is chronically infected with HBV
(64.7 million) followed by HCV 0.7% (7.8 million)'*. For
HBYV in Africa, vertical and horizontal transmission during
early life predominate, although horizontal transmission in
adulthood such as through sexual activity also contributes to
the infection rates; whereas HCV infection is most strongly
associated with injecting drug use”. From a systematic review
of data covering 1990-2018, HBV seroprevalence was
estimated at 8.1% among the Malawian general population
whereas HCV was below 1%!'. Lipid interactions play a
crucial role in HCV susceptibility and resistance to infection,
influencing viral entry and replication within host cells’.

HBYV is mainly transmitted at birth from infected mothers
and during early childhood; and acquisition early in life is
associated with the development of chronic infection. In
contrast, when HBV is contracted during adulthood, 5-10%

of adults develop persistent chronic HBV infections**;

whereas 80% of acute HCV infected individuals progress
to chronic hepatitis; with a small proportion (15 — 20%)
resolving spontaneously™® % In Malawi, nearly 10% of
infants born to mothers co-infected with HBV and HIV
tested HBV-DNA positive by 48 weeks of age'.

There is no cure for HBV. The World Health Organization
(WHO) recommended infant vaccination against HBV,
which was developed in 1989'*"* and introduced in 2002 into
Malawi’s Expanded Programme on Immunisation (EPI),
as part of efforts to prevent HBV'. The HBV birth dose
coverage in the African region is estimated at only 18%,
followed by a further 2-3 doses in infancy (typically 6, 10,
14 weeks)"". There is a need for updated and comprehensive
data on the epidemiology of viral hepatitis in pregnancy in
Malawi. Therefore, the primary aim of this study was to
assess the prevalence and associated factors of HBV and
HCV among pregnant women at Queen Elizabeth Central
Hospital (QECH) in Blantyre, Malawi.
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Table 1. Participant characteristics, stratified by Hepatitis B Surface Antigen Enzyme Linked Immuno-Sorbent Assay (HBsAg ELISA) test

results
Characteristic HBsAg ELISA Result Statistical Significance (Two Tailed- P
Values)
Negative N = 79 Positive N =5
Age, Median (IQR); n (%) 26.0(22.0, 33.0) 24.0(20.0, 33.0)
Marital status
Single 6 (7.6%) 0(0%) 0.7269
Married 70 (88.6%) 5(100%)
Widowed 3(3.8%) 0(0%)
Occupation
House wife 48 (60.8%) 5 (100%) 0.540
Self-employed 15 (19.0%) 0(0%)
Private employed 6 (7.6%) 0 (0%)
Government employed 6 (7.6%) 0(0%)
Others 4(5.1%) 0 (0%)
Surgery
0, 0,
No 52 (66%) 4 (80%) 0.661
Yes 27 (34%) 1(20%)
Tooth extraction
No 49 (62%) 4 (80%) 0.647
Yes 30 (38%) 1(20%)
Hospital admission
0, 0,
No 37 (47%) 4 (80%) 0.197
Yes 42 (53%) 1(20%)
Gestation
1 1(1.3%) 0(0%)
2 7(8.9%) 1(20%) 0.441
3 71(90%) 4 (80%)
HBV vaccinated
No 78 (99%) 5(100%)
Yes 1(1.3%) 0 (0%) 1.000
Level of Education
Illiterate 2(2.5%) 0(0%)
Primary 21(27%) 3 (60%)
Second 41 (52% 2 (40%
econdary (52%) (40%) 0.175
Tertiary 14 (18%) 0(0%)
Needle stick Injury
No 62 (78%) 4(80%)
Unknown 1(1.3%) 0(0%) 1.000
Yes 16 (20%) 1(20%)
Blood transfusion
No 71(84.5%) 4(4.8%) 0.584
Yes 13(15.5%) 1(1.2%)
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Methods

This cross-sectional study involved pregnant women
attending antenatal care and those admitted to Queen
Elizabeth Central Hospital (QECH) antenatal Ward in
Blantyre, Malawi in 2021. Ethical approval for the study was
obtained from the College of Medicine Research and Ethics
Committee (COMREC-U.05/21/3319). The study recruited
84 pregnant mothers receiving maternity and antenatal
services over a four-week period (October to November
2021). A convenience sampling technique was used to recruit
pregnant women from 18 years and above. Pregnant women
with clinical history of epilepsy and severe preeclampsia were
excluded from the study. Socio-demographic information,
and risk factors for HBV and HCV infection were collected
using a semi-structured questionnaire.

5 mL of blood was collected where serum was separated and
tested immediately using rapid HBsAg, and anti-HCV assays.
Serum samples were tested for HBsAg, and Anti-HCV
antibodies using rapid diagnostic tests (RDTs; SD Bioline,
South Korea), with all HBsAg results further confirmed
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laboratory conditions. ELISA assays were carried out in
duplicate, incorporating manufacturer-supplied controls on
each plate. All positive RDT samples were confirmed by
ELISA to ensure accuracy.

Results

Of the 84 participants (summarized in table 1), the median
age was 25 years (IQR:20-33). The prevalence of HBsAg was
6% (5/84; 95% confidence interval (CI): 0.03 — 6.4) using the
ELISA whereas anti-HCV prevalence was 0.0% (0/84; 95%
CIL: 0.0 — 4.3), based solely on rapid diagnostic tests. One
sample (1/84) tested positive using the rapid diagnostic test.
Subsequently, five samples (6%), were retested in duplicate
to confirm HBsAg positivity and were all confirmed positive
by ELISA.

In accordance with the study protocol, as adopted from
the manufacturer’s guidelines, all positive samples were
retested in duplicate. The sample that tested positive by rapid
diagnostic test was also confirmed positive by ELISA.
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Figure 1. Participant social-demographic characteristics: shows
socio-demographic characteristics of study participants based on
age, level of education, marital status, and occupation

using Enzyme Linked Immunosorbent Assay (ELISA; Bio-
Rad, France), which has a reported sensitivity and specificity
of 100% and 99.94% respectively. All HBsAg positive
samples were retested employing the same protocol and
tested in duplicate, in accordance with the manufacturer’s
guidelines. ELISA was used as the reference standard for
comparison with RDT performance. Statistical analysis was
conducted using R version 4.2.1, including Chi-square tests
for associations between categorical variables and t-tests for
comparisons of continuous variables.

Quality control for the RDTs was performed using in-
house positive and negative controls with each batch, and
tests were conducted by trained personnel under standard
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The socio-demographic characteristics of the study
participants are summarised in Figure 1. The majority of
participants were aged between 18 and 24 years, followed
by those aged 32 to 38 years. Most had attained secondary
education, with smaller proportions having primary, tertiary,
or no formal education. Regarding marital status, most
participants were married, followed by those who were
single and widowed. In terms of occupation, 64.2% were
housewives, 17.9% were self-employed, 7.1% were employed
in the private sector, 7.1% were government employees, and
3.7% fell into other occupational categories.

Discussion

This study provides important insights into the prevalence
of HBV and HCV among pregnant women at QECH in
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Blantyre, Malawi. The observed HBV prevalence of 6.0%
aligns with previous studies conducted in Malawi, including
a systematic review estimating a prevalence of 8.1% in
the general population 1, and a large community survey
in Blantyre reporting a 5% prevalence among adults'®".
Similarly, a community-based study in Karonga found
an age-standardised HBV seroprevalence of 4.1%, with
a higher prevalence in men (5.3%) compared to women
(3.4%)*. Additionally, HBV prevalence was also reported
at 8.6% and HCV at 0% among inmates at Chichiri prison
in Blantyre*'. A decade ago, another study reported a 3.5%
HBV prevalence among inmates at the same prison®. The
absence of HCV infection in this study is consistent with
findings from larger studies in Malawi, which reported HCV
seroprevalence of less than 1% among women®; while
a large community prevalence survey in Blantyre showed
HCV prevalence of 0.2%'®. This low HCV prevalence aligns
with regional data suggesting lower endemicity of HCV
in sub-Saharan Africa compared to other global regions®.
In this study, HCV screening was conducted solely using
rapid diagnostic tests due to limited laboratory resources
and unavailability of ELISA for anti-HCV detection. While
RDTs offer rapid and convenient screening, they generally
have lower sensitivity and specificity compared to ELISA or
molecular assays. Consequently, the absence of HCV-positive
cases may partly reflect the limitations of the testing method
rather than true absence of infection. Future studies should
consider incorporating more sensitive diagnostic approaches
to accurately determine HCV prevalence in this population.

The HBV prevalence observed in this study is consistent
with findings from systematic reviews and meta-analyses
among pregnant women in Africa, which reported pooled
HBV prevalence rates ranging from 5.89% to 6.8%.
These findings support the classification of Malawi as having
intermediate HBV endemicity (2-7%)*. However, the
absence of HCV detection aligns with the lower prevalence
estimates observed in sub-Saharan Africa. Together, these
results highlight the regional variability in HBV prevalence
and suggest the need for targeted interventions in this
population.

The lack of significant associations between HBV
seroprevalence and socio-demogtraphic or behavioral risk
factors in this study may be due to limited sample size, or
it may reflect a true absence of such associations in this
population. It is also plausible that HBV transmission in
this population primarily occurs through vertical or early
childhood exposure, consistent with transmission patterns
in sub-Saharan Africa®. Anaedobe et al. conducted a
study among pregnant women in Southwestern Nigeria
and reported that risk factors including higher parity,
lower educational level, and multiple sexual partners were
associated with HBV infection®. Future studies with larger
sample sizes are needed to better evaluate these associations.

The discrepancy between HBV detection using ELISA
(6.0%) and RDTs (1.2%) is noteworthy and cannot be
attributed to differences in sensitivity alone. In addition to
the inherently lower sensitivity of RDTs, factors such as
personnel competency, variations in testing environments,
and differing levels of quality assurance between the settings
in which the tests were performed may have contributed
to this disparity. This difference is particularly concerning
in low-resource settings where RDTs are commonly used.
Employing more sensitive diagnostic tools, such as ELISA,

is crucial for accurate HBV detection, especially in antenatal
care programs where missed diagnoses could hinder efforts
to prevent MTCT.

The WHO emphasizes routine HBV testing for pregnant
women as part of the triple elimination strategy for HBV,
syphilis, and HIV. This recommendation underscores the
significant public health impact of HBV and the availability
of effective interventions, such as tenofovir antiviral therapy
and timely HBV vaccination beginning at birth, to prevent
vertical transmission. Currently, Malawi continues to
implement the WHO guideline to triple-test for HBV, HIV,
and syphilis in antenatal care and ensures that all women
who test positive for HBsAg receive Tenofovir/Lamivudine.
However, the limited availability of resources hinders the
HBYV testing in some hospitals which negatively impact
smooth functioning of healthcare services in the obstetrics
and gynaecology departments.

In Malawi, infants born to mothers who are HBV-negative
receive a three-dose pentavalent vaccine, which includes
Diphtheria, Tetanus, Pertussis, Hepatitis B, and Haemophilus
influenzae type B (DTP-HepB-Hib), with doses given at 0,
10, and 14 wecks. In contrast, infants born to HBV-positive
mothers receive a birth dose of HBV immunoglobulin within
the first 24 hours of life, and 4 doses of hepatitis B vaccine
at 1 month, 6, 10, and 14 weeks. These protocols are part
of the national antenatal care, and Malawi HIV treatment
guidelines and are currently being implemented in Malawi.
Continued execution of HBV immunization and testing
programmes will likely lead to a reduction in the prevalence
of HBV.

Conclusion

The current findings indicated a 6.0% seroprevalence of
HBV infection among pregnant women at QECH which calls
for strengthened antenatal care programs, including universal
HBYV screening, to prevent MTCT of HBV. Given the
absence of HCV detection, continued surveillance is needed
to monitor its prevalence in this population. These efforts
are crucial in the global endeavour to eliminate chronic viral
hepatitis as a public health threat by 2030. While the study
provides useful preliminary data, the relatively small sample
size and the single-centre design may limit the generalisability
of the findings and the ability to detect associations with
socio-demographic or behavioural factors. Larger, multi-site
studies are recommended to validate these findings.
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