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ABSTRACT

Background: Newborns infected with Hepatitis B Virus (HBV) are at risk of chronic liver disease and hepato-
cellular carcinoma.

Objectives: This study investigated the prevalence of HBV infection among pregnant women and cord blood
Hepatitis B surface antigen (HBsAg) positivity of their newborns in Bangladesh, Bhutan, India, Ethiopia,
Mozambique, Kenya, Nigeria, Mali, and South Africa.

Study design: Randomly selected paired maternal and cord blood samples (n = 101 each site) taken at delivery
were tested for HBsAg and Hepatitis B extractable antigen (HBeAg) in the women using a chemiluminescent
microparticle immunoassay. Similarly, cord blood sample of newborn was assessed for HBsAg reactivity. HBV
DNA was quantified using the Xpert® HBV viral load assay, followed by genotyping.

Results: The overall prevalence of maternal HBsAg positivity was 5.5 % (95 %CI: 0.4 %-7.1 %; n = 50/909).
HBsAg positivity was higher in African countries (7.3 %; 95 %CI: 5.4 %-9.6 %; n = 44/606) compared to South
Asian countries (2.0 %; 95 %CL: 0.8 %—4.3 %; n = 6/303; p = 0.002). Relative to South Africa, there were higher
odds of HBsAg sero-positivity in women from Mozambique ((aOR): 7.7, 95 %CI: 1.6 %-37.8 %) and Mali (aOR:
5.7; 95 %CI: 1.1 %-29.7 %). The rate of HBsAg positivity in cord blood of babies born to HBsAg positive women
was 28.0 % (95 %CI: 17.1 %-42.3 %; n = 14/50), including 31.8 % (95 %CI: 19.5-47.4 %; n = 14/44) in African
countries. No cord blood HBsAg positivity was observed in South Asia. Genotypic analysis revealed HBV ge-
notypes A (41.7 %) and E (58.3 %) were pre-dominant.

Conclusion: The high rate of cord blood positivity (28.0 %) for HBsAg underscores the urgency of enhancing HBV
prevention strategies to meet the World Health Organization’s target of a 90 % reduction in new HBV infections

by 2030.

1. Introduction

Infection with hepatitis B virus (HBV) may cause acute illness, as
well as chronic infection, as evidenced by the persistence of HBV surface
antigen (HBsAg) beyond six months after infection [1]. The risk of
chronic HBV infection declines with ascending age of infection, being
90 %, 20-60 %, and less than 5 % following infection in the newborn
period, at five years of age, and during adulthood, respectively [1-3]. In
2022, there was an estimated 254 million individuals with chronic HBV
liver disease, accounting for over 1.1 million deaths annually [4]. The
World Health Organization (WHO) has set a target to reduce new hep-
atitis infections by 90 % between 2016 and 2030 [5]. Nevertheless, HBV
infection remains a major public health challenge, particularly in low
and middle-income countries (LMIC) [6]. Seventy percent of HBV in-
fections occur in African children under 5 years of age, with 4.5 million
children estimated to be living with HBV infection in 2020 [7].

Mother-to-child transmission of HBV may occur in utero, intra-
partum, or during the post-natal period [8]. The presence of HBsAg,
Hepatitis B extractable antigen (HBeAg), or HBV DNA in the cord blood
of newborns is indicative of intrauterine exposure to HBV [1,9].
Mother-to-newborn transmission of HBV accounts for over 50 % of in-
dividuals with chronic HBV infection in HBV-endemic settings [10,11].
While, several low- and middle-income countries have adopted policies
supporting HBV screening during antenatal care, routine and consistent
implementation of such policies remains limited in many settings due to
resource and programmatic constraints [4,12]. Furthermore, Hepatitis B
immunoglobulin G (HBIG) is not readily accessible in LMIC, and as of
2019-2021, 73 % (35/48) of sub-Saharan African and 27.3 % (3/11) of
Southeast Asian countries had not implemented a birth dose of HBV
vaccine [13-15]. This study aimed to evaluate the prevalence of HBV
infection in women at the time of delivery and the rate of cord blood
HBV positivity in newborns across six African and three South Asian
countries.

2. Materials and methods
2.1. Study design and participants

This study was conducted in Bangladesh, Bhutan, Ethiopia, India,
Kenya, Mali, Mozambique, Nigeria, and South Africa. The women had

been recruited from January 10, 2016 to Dec 11, 2018 during the early
stages of labour; and mother-newborn dyad blood samples had been

collected as part of a larger study undertaken to evaluate colonization
with Group B streptococcus (GBS) and GBS sero-epidemiology [16]. In
the parent study [16], a multicountry, prospective, observational study
was conducted across 11 maternity and obstetric care facilities. Partic-
ipant recruitment was facility-based, enrolled at public health facilities.
All eligible pregnant women who presented at the facilities during the
daytime, Monday to Friday, were approached for participation in the
study, and were recruited from an urban (e.g., Mali and South Africa),
rural (e.g., Bangladesh, Kenya, Mozambique, and Bhutan), and mixed
urban-rural areas (e.g., India, Ethiopia, and Nigeria). Eligible partici-
pants were pregnant women aged 18-45 years, enrolled at >37 weeks of
gestation, and confirmed to be HIV negative. Exclusion criteria included
the presence of underlying medical conditions, receipt of intrapartum
antibiotics, or blood transfusion within 30 days prior to delivery. At each
site, 101 participants were enrolled in the parent study [16]. Partici-
pants’ HIV status was obtained from their medical records if tested
during the current pregnancy; if it had not, they were tested through
routine care services before enrollment in the study. Demographic data
of the mothers and infant-related factors, including gender and birth
weight were collected. Although, specific data on HBV prevention
practices (e.g., antiviral prophylaxis) were not collected, data on Hep-
atitis B vaccination strategies and coverage in participating countries
were collected at the time of study sample collection. In the current
study, all the participants who had consented to the storage and further
use of their blood and cord blood samples were included. Venous blood
samples were collected from the women by trained nurses at the time of
delivery and cord blood samples were obtained immediately after de-
livery. Samples collected were immediately centrifuged at the site to
extract serum. The aliquoted serum samples were archived at Wits-VIDA
at a temperature of —70 °C.

2.2. Sample size

The sample size was calculated based on the reported prevalence of
HBsAg among pregnant women in Africa ranging from 1.9 % to 16.2 %
in 2017 [17]. Assuming at least 7 % prevalence of HBsAg among preg-
nant women, we targeted to test 101 pregnant women at each study site
to detect at least seven HBsAg positive cases with +5 % precision per
site. An epidemiological tool calculator (Epitools) was used to estimate
the final sample size.
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2.3. Laboratory procedure

Detection of HBsAg in the serum of women and cord blood of new-
borns was performed using the ARCHITECT i1000SR System reagent kit
(Abbott ARCHITECT® HBsAg, Sligo, Ireland) as per the manufacturer’s
guideline. Paired cord blood testing was restricted to women tested
positive for HBsAg. Results were expressed as the sample’s relative light
units (RLUs) to the cut off RLU i.e. Signal to cut off (S/CO), with non-
reactive defined as S/CO <1.00 and reactive as S/CO >1.00. For all
the women positive for HBsAg S/CO >1 (50 cases), both HBV DNA and
HBeAg were quantified. The detection of HBeAg in serum samples of
pregnant women followed a similar protocol using the system reagent
kit (Abbott ARCHITECT® HBeAg, Sligo, Ireland) as per the manufac-
turer’s guidelines. The HBV DNA concentration in women testing HBsAg
positive was quantified using the GeneXpert® HBV Viral Load (Cepheid
AB, SE-171 54 Solna, Sweden). Automated interpretation utilized fluo-
rescent signals and embedded calculation algorithms, reporting HBV
DNA detected or undetected, with a detection range of 10 (i.e. lower
limit of detection) to 1 x 109 international unit per millilitre (IU/ml).
Sequencing was restricted to samples with an HBV viral load >200 IU/
ml. Viral DNA was extracted from 200 pL of serum using the QIAamp
DNA Mini Blood Kit (Qiagen, Germany). High maternal HBV DNA copies
has been associated with greater risk of HBV in utero transmission, with
maternal HBV DNA >6 log10 copies/ml (>200,000 IU/ml associated
with increased risk of in utero HBV infection [1,18], hence >200,000
IU/ml was considered as one of the factors in our analysis. Nucleotide
BLAST analysis was conducted on the HBV sequences to identify ho-
mologous sequences, and the phylogenetic tree was inferred using the
Neighbor-Joining method [19]. To detect mutations, reference se-
quences used to assess the mutations was the HBV genome sequence
with accession number NC_003977.2 [20]. Detailed information on the
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sequencing methods, including primers and probes are provided in
Supplementary material.

2.4. Statistical analysis

Descriptive analysis was reported as proportion and categorical
variables were compared using Chi-square analysis. Sero-positivity rates
were calculated as proportions with 95 % confidence intervals, esti-
mated using the exact (Clopper-Pearson) method for binomial distri-
butions. Logistic regression analysis was performed to explore predictors
of HBsAg positivity among women. Crude odds ratio (cOR) and adjusted
odds ratio (aOR) with 95 % CIs were calculated using univariate and
multivariable logistic regression analysis in Stata. All statistical analyses
were performed on STATA version 18 (StataCorp LP, Texas, USA). A p-
value of <0.05 was considered statistically significant. The study was
approved by the Human Research Ethics Committee (HREC) at the
University of the Witwatersrand in Johannesburg, South Africa (HREC
M210850).

3. Results

A total of 909 mother-newborn dyad samples were analysed,
including 606 from African countries and 303 from South Asian coun-
tries. The overall mean age of women was 25.8 (SD + 5.2) years,
Table 1.

Overall, 5.5 % (95 %CI: 0.4 %-7.1 %; n = 50/909) of the women
were sero-positive for HBsAg, with overall prevalence being higher in
women from Africa (7.3 %; 95 %CI: 5.4 %-9.6 %; n = 44/606) compared
with South Asian countries (2.0 %; 95 %CI: 0.8 %-4.3 %, 6/303; p =
0.004); Table 2. The prevalence of HBsAg sero-positivity in the women
varied across the African countries, being the highest in Mozambique

Table 1
Demographics and baseline characteristics of pregnant women (n = 101 at each site) analysed in this study.
Bangladesh ~ Bhutan Ethiopia India Kenya Mali Mozambique  Nigeria South Total
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) Africa n (%)
n (%)
Age group
18-25 67 (66.3) 43 (42.6) 62 (61.4) 52 (51.5) 75 (74.3) 59 (58.4) 67 (66.3) 16 (15.8) 58 (57.4) 499 (54.9)
26-35 31 (30.7) 54 (53.5) 34 (33.7) 49 (48.5) 24 (23.8) 36 (35.6) 29 (28.7) 70 (69.3) 38 (37.6) 362 (40.1)
36-45 3(2.9) 4(3.9) 5(4.9) 0 (0.0) 2(2.9) 6 (5.9) 5 (4.95) 15 (14.9) 5(4.9) 45 (4.9)
Maternal age, mean (SD), y 23.7 (+4.9) 26.9 25.4 25.6 24.9 25.5 24.6 (£5.7) 30.7 25.2 25.8
(+4.5) (+4.7) (+3.8) (£3.7) (+5.4) (+4.7) (+5.6) (£5.2)
Parity
Primigravida 0 (0.0) 0(0.0) 17 (25) 0 (0.0) 17 (19.5) 0 (0.0) 10 (12.35) 0(0.0) 19 (25.7) 63 (10.3)
1-2 49 (89.9) 33(76.7) 42 (61.8) 45 (88.2) 48 (55.2) 30 (40.5) 41 (50.62) 44 (55.0) 46 (62.2) 378 (61.7)
>3 6 (10.9) 10 (23.3) 9 (13.2) 6 (11.8) 22 (25.3) 44 (59.5) 30 (37.04) 36 (45.0) 9 (12.2) 172 (28.1)
Missing observations 46 58 33 50 14 27 20 21 27 296
Haemoglobin (g/dl)
Normal (12- (12-16) 5(4.9) 74 (73.3) 77 (76.2) 43 (42.6) 32(31.7) 64 (63.4) 19 (18.81) 38 (37.6) 62 (61.4) 414 (45.5)
Mild anaemia (10.6-11.9) 21 (20.8) 25 (24.8) 19 (18.8) 43 (42.6) 17 (16.9) 27 (26.7) 35 (34.65) 36 (35.6) 26 (25.7) 249 (27.9)
Anaemic (<10.5) 75 (74.3) 2(1.9) 5 (4.95) 15 (14.9) 52 (51.5) 10 (9.9) 47 (46.53) 27 (26.7) 13 (12.9) 246 (27.1)
Maternal MUAC®
(centimetre)
Underweight (<22.9) 8(7.92) 6(6.1) 19 (18.8) 6(8.4) 14 (13.9) 6 (14.6) 5 (4.95) 0(0.0) 4(4.3) 68 (8.4)
Normal weight (>23 to < 90 (89.1) 90 (90.9) 14 (13.9) 57 (80.3) 79 (78.2) 30 (73.2) 88 (87.13) 90 (89.1) 73(79.3) 611 (75.6)
33)
Overweight (>33) 3.9 3(3.0) 68 (67.3) 8(11.3) 8(7.9 5(12.2) 8(7.92) 11 (10.9) 15 (16.3) 129 (15.9)
Maternal BMI”
Underweight (<18.5) 1(0.9) 1(0.9) 21.9 8(7.9 21.9 0 (0.0) 0 (0.0) 0(0.0) 4 (3.9 18 (1.9)
Normal weight 37 (36.6) 14 (13.9) 52 (51.5) 40 (39.6) 50 (49.5) 37 (36.6) 33(32.7) 16 (15.8) 26 (25.7) 305 (33.6)
(18.6-24.9)
Overweight (25-29.9) 50 (49.5) 57 (56.4) 45 (44.5) 37 (36.6) 31 (30.7) 42 (41.6) 53 (52.5) 47 (46.5) 28 (27.7) 390 (42.9)
Obese (> 30) 13 (12.9) 29 (28.7) 2(1.9) 16 (15.8) 18 (17.8) 22 (21.8) 15 (14.8) 38 (37.6) 43 (42.6) 196 (21.6)
Highest level of education
No schooling 5(4.9) 20 (20.2) 10 (10) 0 (0.0) 11 (10.9) 59 (58.4) 7 (6.9) 329 0 (0.0) 115 (12.7)
Primary school 19 (18.8) 9 (9.09) 51 (51) 11 (10.9) 60 (59.4) 23 (22.8) 40 (39.6) 11 (10.9) 7 (6.9) 231 (25.5)
High school 62 (61.4) 46 (46.5) 21 (21) 17 (16.8) 25 (24.7) 16 (15.8) 53 (52.5) 36 (35.6) 76 (75.3) 352 (38.8)
Tertiary 15 (14.8) 24 (24.2) 18 (18) 73(72.3) 5(4.9) 3.9 1(0.9) 51 (50.5) 18 (17.8) 208 (22.9)

# MUAC, mid-upper arm circumference,
b BMI, Body mass index.
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Table 2
Hepatitis B surface antigen sero-positivity among pregnant women and their
newborns in Africa and South Asia.

Countries No. of HBsAg sero- Rate of cord blood HBsAg
cases positivity in positivity
mothers
n/N % (95 %CI) n/N % (95 %CI)
Sites
Bangladesh 2/101 2.0 (0.4 %-7.6 %) 0/2 Not applicable
Bhutan 2/101 2.0 (0.4 %-7.6 %) 0/2 Not applicable
Ethiopia 4/101 4.0 (1.4 %-10.1 %) 1/4 25.0 % (2.2-82.3
%)
India 2/101 2.0 (0.4 %-7.6 %) 0/2 Not applicable
Kenya 5/101 5.0 (2.0-11.4 %) 0/5 Not applicable
Mali 12/101 11.9(6.8%-19.8%) 7/ 58.3 %
12 (29.0-82.7 %)
Mozambique 13/101 12.9 (7.6-20.9 %) o/ Not applicable
13
Nigeria 8/101 8.0 (4.0-15.0 %) 6/8 75.0 %
(34.2-94.5 %)
South Africa 2/101 2.0 (0.4-7.6 %) 0/2 Not applicable
Overall 50/909 5.5 (0.4 %-7.1 %) 14/ 28.0 % (17.1 %-
50 42.3 %)
South Asian 6/303 2.0 (0.8-4.3 %) 0/6 Not applicable
countries
African countries 44/606 7.3 (5.4 %-9.6 %) 14/ 31.8 % (19.5 %-—

44 47.3 %)

HBsAg, Hepatitis B surface antigen; 95 %CI, 95 % confidence interval.

(12.9 %; 95 %CI: 7.6-20.9 %; n = 13/101) and Mali (11.9 %, 95 %CI:
6.8 %-19.8 %; n = 12/101), and the lowest in South Africa (2.0 %; 95 %
CL: 0.4 %-7.6 %; n = 2/101); Table 2. Fig. 1 represents a geographical
map illustrating the variation in HBsAg sero-positivity across the study
sites, highlighting regional differences observed in the study population.

Relative to South Africa, in multivariate logistic regression analysis,
there was a higher odd of being HBsAg sero-positive in women from
Mozambique (aOR: 7.7, 95 %CL 1.6 %-37.8 %, p = 0.01) and Mali
(aOR: 5.7, 95 %CI: 1.1 %-29.7 %, p = 0.03) (Supplementary Table 1).
In overall analysis of all the sites, there was a higher odd of being HBsAg
sero-positive in women with only a primary level education compared
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with college level education (cOR: 2.6, 95 %CIL: 1.1 %-6.3 %); Supple-
mentary Table 1.

In women who were HBsAg sero-positive, HBV DNA was detectable
in 72.0 % (36/50) of the cases; that included 100 % (12/12) of women
from Mali, 100 % (2/2) from Bangladesh, 100 % (4/4) from Ethiopia,
87.5 % (7/8) from Nigeria, 61.5 % (8/13) from Mozambique, 50 % (1/
2) from Bhutan, 40 % (2/5) from Kenya, and none from India and South
Africa (Supplementary Table 2). Furthermore, HBeAg positivity was
14.0 % (7/50) among the women who were HBsAg sero-positive, Sup-
plementary Table 2. Nineteen percent (7/36) of the women with
detectable HBV DNA were HBeAg sero-positive. The HBeAg sero-
positivity was 28.6 % (95 %CI: 4.91-75.60 %; n =2/7) in women
with HBV viral load >200,000 IU/ml, and HBeAg sero-positivity was
71.4 % (95 %CI: 24.39 %-95.08 %; n = 5/7) in women with HBV viral
load less than 200,000 [U/ml; Supplementary Table 3. In our cohort,
only 50/909 (5.5 %) of the women were born since when HBV vaccine
was introduced in the routine public immunization program of their
countries. Consequently, the majority of participating women (862/909;
94.8 %) were likely to have been naive for HBV vaccination
(Supplementary Table 4).

The overall rate of cord blood HBsAg positivity was 28.0 % (95 %CL:
17.1 %-42.3 %; n = 14/50) in newborns of women who were HBsAg
sero-positive; including 31.8 % (95 %CI: 19.5 %-47.3 %; n = 14/44) in
Africa and none in South Asia (Table 2). Notably, there were no cases of
cord blood HBsAg positivity in newborns of women who tested HBsAg
sero-positive in Mozambique (0/13), compared with 75.0 % (95 %CI:
34.2 %-94.5 %; n = 6/8) and 58.3 % (95 %CI: 29.0 %-82.7 %; 7/12)
HBV positivity in Nigerian and Malian newborns, respectively (Table 2).

Of the 14 newborns HBsAg positive in cord blood, 92.9 % (n = 13/
14) of their mothers had a reactive HBV DNA, including four women
who tested positive on both HBV DNA and HBeAg assays
(Supplementary Table 5). Ninety-two percent (12/13) of HBsAg sero-
positive newborns were born to women with reactive HBV DNA and
viral load of <200,000 IU/ml; Supplementary Table 5. The single case of
HBsAg positive newborn in whom the mother was HBsAg sero-positive,
but negative for HBV DNA and HBeAg, had a high titer of HBsAg
(4754.27 S/CO); Supplementary Table 5. Among the 13 Mozambican

Fig. 1. Prevalence of Hepatitis B virus among pregnant women across the study sites.



C. Bokop et al.

women who were HBsAg sero-positive, although two women were
HBeAg sero-positive and had detectable HBV viral load (<200,000 IU/
ml), there were no cases of HBsAg positivity in cord blood; Supple-
mentary Table 5. Among the mothers with detectable HBV DNA, cord
blood HBsAg positivity was observed in 33.3 % (3/9) of mothers with an
HBV viral load below the lower limit of detection (<10 IU/ml); Sup-
plementary Table 5.

3.1. Genotypic analysis results

Genotyping attempted on maternal samples with HBV DNA titers of
>200 IU/ml; (i.e. 19 of 36), was successful in 63.2 % (12/19) of samples
tested, of which 41.7 % (5/12) and 58.3 % (7/12) were genotype A and
E, respectively; Supplementary Figs. 1 and 2. Among the 14 newborns
who were HBsAg positive, maternal samples were successfully geno-
typed in only 4 cases, all of which were identified as genotype E; Table 3.

Genotype-specific similarities and mutations observed within the
reverse transcriptase (RT) domain and small hepatitis B surface protein
(SHB i.e. encoded by the S region of the HBV surface gene, excluding the
pre-S1 and pre-S2 regions) across different countries, showed that ge-
notype A exhibited noteworthy similarities within the RT domain,
including the presence of mutations M129L, V163I, and 1253V, despite
being from Kenya, Bhutan, and Mozambique (Supplementary Table 6).
Moreover, samples MO32, MO91, and MO69 from Mozambique shared
common mutations N122H and N131D within the RT domain, indi-
cating regional genetic similarities (Supplementary Table 6). All samples
with genotype A harbored the S207N mutation in the SHB across
different geographical regions. There were no gene markers associated
with antiviral resistance for commonly used antiviral against HBV;
Supplementary Table 6.

4. Discussion
The findings from our study corroborate previous studies on HBsAg

Table 3
Quantification and genotypic analysis of Hepatitis B virus among Hepatitis B
surface antigen positive women.

HBsAg HBV DNA" HBeAg® HBsAg in cord Genotypes
positive detected detected  blood of results of
women” (IU/ml) (S/C0O) newborns born HBV infected
(Country and to genotyped women
Sample ID) HBsAg sero-
positive women
(S/CO)

Bhutan

Bh15 1680 NR! NR A
Kenya

KE18 375 NR NR A
Mozambique

MO32 350 NR NR A

MO91 5,230,000 4.5 NR A

MO69 632 NR NR A
Mali

MA92 834 NR 1137.8 E

MAS51 1580 NR NR E

MA57 2930 130.8 4828.4 E

MA76 2,290,000 NR NR E

MA31 267 NR 1.6 E

MA79 32,700,000,000  1077.6 30.2 E
Nigeria

NI33 19,500,000,000  NR NR E

# Analysis was restricted to 12 Hepatitis B surface antigen positive women
with HBV DNA >200 IU/ml who were successfully genotyped.

> HBV DNA (IU/ml): Concentration of hepatitis B virus deoxyribonucleic acid
in international unit per millilitre detected among HBsAg positive mothers.

¢ HBeAg (S/CO): Concentration of hepatitis B extractable detected among
HBsAg positive mothers in signal to cut off unity.

4 NR: non-reactive.
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positivity in pregnant women from other sub-Saharan African countries,
including Gambia (9.2 %), Ghana (7.7 %), Ethiopia (4.4 %), and Nigeria
(6.9 %) [17,21,22]. We, however, observed heterogeneity in maternal
HBsAg positivity across the African region included in our study, which
may be influenced by socio-economic factors, cultural practices, and the
extent of HBV awareness [23]. In contrast, the lower prevalence of
HBsAg positivity observed in the Southeast Asian countries is consistent
with earlier studies from the region, where prevalence has been reported
to range from 0.4 % in Bangladesh to 5.4 % in Bhutan [24-26]. Differ-
ences in HBV sero-positivity rates across countries may highlight the
combined influence of vaccination coverage and healthcare infrastruc-
ture. Countries with high vaccination coverage at the time of sample
collection, including Bangladesh, Bhutan, India, and South Africa
(>84 %) [27], consistently demonstrate low HBsAg sero-positivity rates
(~2 %). However, in Kenya and Ethiopia, with moderate vaccination
coverage (81 % and 68 %, respectively) [27], slightly high
sero-positivity rates (5-4 %) were observed. Another informative
observation was the higher HBsAg positivity rate (12.9 %) observed in
Mozambique, despite the elevated vaccine coverage (85 %) [27]. The
findings highlight the critical need to expand vaccine access and
coverage. In addition, factors including delays in birth dose vaccination,
lack of maternal HBV screening and follow-up care for infants born to
HBV-positive mothers may as well contribute to this disparity. There
was a counterintuitive pattern of lower HBeAg sero-positivity among
women with HBV viral load >200,000 IU/ml as compared to those with
<200,000 IU/ml, which is likely attributable to the very small number
of cases in each category and the resulting imprecision, as indicated by
the wide and overlapping 95 % confidence intervals. The observed
distribution should therefore be interpreted with caution, and further
studies with larger sample sizes are needed to clarify this relationship.

The World Health Organization (WHO) recommends screening of
pregnant women for HBsAg in regions where the sero-positivity is more
than 2 % [28]. In high HBV prevalence regions with limited access to
HBV DNA quantification, universal TDF prophylaxis for HBsAg positive
pregnant women has been recommended as a pragmatic and
cost-effective alternative to a test-and-treat approach based on HBV
DNA levels [4]. Our findings underscore the need for country-specific
data to determine whether HBsAg screening should be routinely
implemented at a country level, which would need to be coupled with
interventions such as treatment of infected women with antiviral pro-
phylaxis, as well as HBV immunoglobulin and birth doses of HBV vac-
cine for newborns to women who test HBsAg positive.

We observed a high rate of HBsAg positivity (31.8 %) in cord blood
in Africa, which is consistent with previous studies from Tanzania
(33 %) and Nigeria (24 %) [29,30]. It is important to note that the
presence of HBV markers in cord blood indicates exposure to, but not
necessarily infection with HBV [31]. All fetuses born to women who
were HBsAg positive or had detectable HBV DNA are considered
exposed. Among HBV exposed fetuses, those who were positive for
HBsAg or HBV DNA in cord blood represent a sub-category of the
exposed who might have transient positivity for those markers. Infants
who test positive for HBV in cord blood often show a low rate of
persistent infection at follow-up. Liu et al. found that while 42-49 % of
neonates born to HBeAg-positive mothers had detectable HBsAg or HBV
DNA in cord blood, only 3.7 % were infected at follow-up [31]. Another
study observed that while 31 % of cord blood samples from HBsAg
positive mothers were HBsAg positive, only 6.6 % remained positive at 6
months follow-up [32]. In our study settings, comprehensive HBV
standard of care was not uniformly implemented during the period of
samples collection. South Africa, Bhutan, Bangladesh, Mozambique, and
Kenya had not implemented antenatal routine HBV screenings unless
there were a risk factors. However, Mali, Ethiopia, India, and Nigeria
have integrated routine antenatal HBV screenings as part of the national
guidelines, although coverage remains low. There were no cases of cord
blood HBsAg positivity in Mozambican newborns, despite the highest
maternal HBsAg positivity prevalence being identified in Mozambique.
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Similar results were reported by Loarec and colleagues [33], which
could be explained due to relatively low HBV viral loads [34]. Vertical
transmission of HBV is closely linked to the maternal HBV DNA viral
load [1]. With pregnant women in Mozambique having low HBV viral
loads, the likelihood of transmission to newborns could be reduced, even
with high HBsAg prevalence.

In our study, the majority of cord blood HBsAg positivity (92.3 %) in
newborns was observed among pregnant women with an HBV viral load
<200,000 IU/ml (i.e. below the recommended threshold for initiating
antiviral therapy) [10,35], including 33.3 % (n = 3) in whom the viral
load was <10 IU/ml. All three women with HBV viral loads <10 IU/ml,
whose babies were positive for HBsAg, exhibited high HBsAg titers. This
observation supports findings from other studies, indicating that low
maternal HBV DNA viral loads combined with elevated HBsAg con-
centrations are risk factors for HBV transmission to newborns [36].
According to the 2024 global Hepatitis guidelines, all women testing
positive for HBsAg, regardless of HBV DNA or HBeAg status, would be
eligible for antiviral prophylaxis [4]. The current guidelines are unlikely
to miss women with low HBV DNA levels (i.e <200,000 IU/ml), which
was 66.6 % (8/12) among the HBsAg positive women in our study; and
addresses concerns from earlier recommendation which relied on
treatment based on HBV DNA thresholds, according to which a consid-
erable proportion of women wouldn’t have qualified for antiviral ther-
apy during pregnancy. The shift toward universal prophylaxis represents
a pragmatic and inclusive strategy to reduce the risk of vertical trans-
mission, particularly in resource-limited settings.

Genotype E was the most frequently identified strain among the
limited number of successfully sequenced HBV reactive women
including those with HBsAg positive newborns, likely reflecting regional
genotype distribution. Given the low sequencing success rate and po-
tential confounding by viral load, this observation should be interpreted
with caution. However, genotype C is often associated with a higher risk
of vertical transmission due to its higher transmission efficiency and
viral load [37]. Notably, West African countries (Mali and Nigeria) in
our study had higher rate of cord blood HBV positivity (59.3 %-75.0 %)
than the Southern African (Mozambique and South Africa; 0 %) or East
African (Kenya and Ethiopia; 0 %-25.0 %). In Ghana, a study reported
16 % HBV prevalence among pregnant women, with genotype E ac-
counting for 99 % of maternal cases and 8 % of fetal transmission cases;
in Angola, HBV genotype E was detected in 7.3 % of newborns from
HBsAg positive mothers [38,39]. We did not detect any antiviral resis-
tance mutations and only one vaccine escape mutation (128 V).
Consequently, existing antiviral treatments remain effective, and
maintaining robust vaccination strategies would be effective for pre-
venting HBV infection.

Limitations: We limited enrollment to healthy pregnant women
without HIV who delivered at term pregnancy. Consequently, chances
are that we may have underestimated HBV, as at risk groups such as
women living with HIV, as well as women with adverse pregnancy
outcomes such as stillbirths and preterm births, were excluded.
Although the data are not necessarily generalizable, it likely provides a
conservative estimate of HBsAg positivity in the mother-newborn dyads.
Also, the design of the parent study only allowed for the testing of cord
blood samples for HBsAg. Despite having used standardized methods for
sample collection, there remains a possibility of contamination of cord
blood sample with maternal blood [29], which could lead to HBsAg and
HBV DNA positivity in cord blood, hence, warranting caution in infer-
ring HBV infection of the newborn based only on testing of cord blood
samples. Furthermore, the presence of HBV markers (HBsAg, HBeAg, or
HBV DNA) in cord blood could be transient, and whilst indicating in
utero exposure to HBV, it does not confirm HBV infection in the
newborn. A definitive diagnosis of vertical transmission of HBV requires
post-natal follow-up and testing of the infant, typically at or beyond 6
months of age, to mitigate confounding due to vaccine-induced transient
antigenemia. Another limitation of this study is the lack of data on
antenatal HBV screening, thereof potential biases related to prior HBV
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screening could not be accounted in our analysis, that may influence the
interpretation of findings, particularly in countries with routine ante-
natal HBV screening.

In conclusion, our findings indicate the need for country-specific
data to inform the public health importance of maternal HBV infection
and cord blood HBsAg positivity rates to newborns. Also, the criteria for
initiating antiviral treatment in pregnant women may need to be
expanded to include women with lower HBV viral load, but high HBsAg
titer, in settings where there is a significant burden of HBV vertical
transmission. Finally, while HBsAg in cord blood warrants attention, it is
not conclusive evidence of vertical transmission. Definitive diagnosis
requires follow-up testing after the neonatal prophylaxis period. Pro-
phylaxis remains the cornerstone of prevention.
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