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Background. Hepatitis B virus (HBV) infection is a significant cause of morbidity and mortality globally. The World Health
Organization estimates that just 10.5% of individuals living with HBV globally are aware of their status. Antenatal care provides
an opportunity to screen pregnant women for HBV and to treat those who are eligible to reduce the risk of vertical
transmission. We conducted an observational study to determine the proportion of pregnant women with active HBV infection
delivering at a government-funded hospital in Kampala, Uganda, to estimate the number of missed opportunities to prevent
vertical transmission.

Methods. Eligible participants were enrolled via the PROGRESS study, an observational cohort study undertaken in Kampala,
Uganda, between November 2018 and April 2021. Results presented here describe data from April 2019 to November 2020. Five
milliliters of venous blood was drawn shortly after delivery. Serum aliquots were analyzed for hepatitis B surface antigen
(HBsAg). HBsAg-positive participants were informed of their result by telephone and referred to the gastroenterology service
for specialist management.

Results. In total, 6062 women were enrolled between April 2019 and November 2020. Results were available for 6012 (99.6%)
participants, among whom 131 (2.2%) were HBsAg positive. Only 10 of 131 (7.6%) HBsAg-positive participants were successfully
referred to the gastroenterology service at Mulago Hospital for treatment of their infection.

Conclusions. Our study identified a number of missed opportunities to identify active HBV infection among our pregnant
cohort. Additional resources are urgently required to increase the coverage of antenatal HBV screening while also improving
treatment pathways for pregnant women with HBV infection in this region.
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Hepatitis B virus (HBV) infection is a major public health prob-
lem globally. HBV infection causes both acute and chronic hep-
atitis and cirrhosis, and is a leading cause of hepatocellular
carcinoma (HCC) worldwide, accounting for 749 000 new
HCC cases and 692 000 HCC-related deaths annually [1, 2].
The latest global surveillance published in 2022 estimated
that around 316 million people worldwide are living with
HBV infection, although the World Health Organization
(WHO) estimates that only 10.5% of those living with the dis-
ease are aware of their status [3, 4].
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HBYV can be transmitted through contact with infected blood,
semen, or vaginal fluid or vertically from mother to child.
Mother-to-child transmission (MTCT) of HBV is one of the
most common routes of disease transmission worldwide and
is considered the main driver of endemicity of chronic HBV in-
fection in areas with intermediate to high disease prevalence [5].
The risk of chronic HBV infection is inversely correlated with
the age of infection, meaning infants infected during the perina-
tal period are significantly more likely to develop chronic
infection than those infected later in life [6]. Approximately
80%-90% of infants infected with HBV during their first year
of life will develop chronic disease, compared to 30%-50% of
children who are infected during early childhood before age 6,
and 5%-10% of people who are infected during adulthood [7, 8].

The WHO estimates that approximately 70% of new HBV
infections each year occur in Africa, where the burden of dis-
ease is already exceedingly high [9]. Around 81 million people
in Africa are chronically infected with HBV, which includes
4.5 million children aged <5 years (70% of the global cases among
children in this age group) [9]. While birth dose HBV
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vaccination and immune globulin are considered critical inter-
ventions for reducing the risk of MTCT of HBV [10], MTCT
of HBV still occurs in at least 10% of exposed infants born to
women with high-level HBV viremia despite appropriate immu-
noprophylaxis [11]. As such, antenatal testing for HBV infection
and peripartum antiviral prophylaxis for pregnant women re-
main important strategies for reducing the risk of MTCT of
HBV [12].

Despite the urgent need to expand HBV testing during preg-
nancy, antenatal screening for HBV is not routinely performed
in most low-resource countries, including Uganda. The
Ministry of Health of Uganda recommends that pregnant
women be tested for hepatitis B surface antigen (HBsAg) at
their first (ideally before 20 weeks’ gestation) and second (ide-
ally between 20-28 weeks’ gestation) antenatal visits [13]; how-
ever, this has not yet been adopted as standard of care in most
government healthcare facilities in the country. We conducted
an observational study, nested within a large cohort study, to
determine the prevalence of HBsAg among pregnant women
delivering at a government-funded hospital in Kampala,
Uganda, to estimate the potential number of missed opportuni-
ties to prevent vertical transmission of this disease.

This article forms part of a supplement based on the
Progressing Group B Streptococcal Vaccines (PROGRESS)
study. The PROGRESS study aimed to describe the causes of
infectious mortality and morbidity in pregnancy and neonates,
as well as the seroepidemiology of group B streptococcal infec-
tion—the major cause of neonatal sepsis worldwide—in
Kampala, Uganda [14].

METHODS

Recruitment and Study Procedures

Pregnant women were recruited between April 2019 and
March 2020 from Kawempe National Referral Hospital via
the PROGRESS study (NCT04549220). Detailed information
regarding recruitment methods, research protocol, and results
has been published separately [14]. A 5-mL sample of venous
blood was then taken from women presenting in labor who
provided written informed consent, which was used to perform
serological hepatitis B and human immunodeficiency virus
(HIV) testing. Pre- and post-test counseling was provided for
all enrolled participants. Demographic information was col-
lected on the participant as well as the details of the delivery,
birth outcomes of the infant, and the mid-upper arm circum-
ference (MUAC). Participants who had a positive HBsAg result
were informed of their results by telephone and referred to the
gastroenterology service at Mulago National Referral Hospital
for specialist management. Participant recruitment sites for
the studies that form part of this supplement are detailed in a
flowchart available in the supplementary material of another
paper published in this issue [15].

Laboratory Methods

Venous blood samples were centrifuged at Kawempe National
Referral Hospital within 12 hours of collection to separate se-
rum from plasma, and then transferred at room temperature
to the Medical Research Council/Uganda Virus Research
Institute and the London School of Hygiene and Tropical
Medicine Uganda Research Centre for analysis. Sera extracted
from blood samples were separated to aliquots of 1 mL and
stored at -70°C. Following completion of recruitment, the fro-
zen serum samples were defrosted and analyzed for the presence
of HBsAg using the Roche Elecsys HBsAg Il immunoassay with-
in the Roche Diagnostics cobas 6000 analyzer (Roche Molecular
Systems, Branchburg, New Jersey). A positive HBsAg result was
defined as a sample with cut-off index >1.0 [16].

Statistical Analyses

To describe demographic and other characteristics of the partic-
ipants, mean and standard deviation (SD) were presented for
normally distributed data and median and interquartile range
(IQR) for non-normally distributed data. Point estimates were
calculated for the prevalence of HBsAg seropositivity along
with associated 95% confidence intervals (Cls). Binomial data
were presented with percentages and 95% Cls. Measures of asso-
ciation for non-parametric data were conducted using the y* test.

RESULTS

Description of the Study Population

A total of 6062 women were recruited into the study: 25 with-
drew consent, leaving 6037 in the cohort for analysis (Figure 1).
The demographic, obstetric, and medical characteristics of en-
rolled participants is shown in Table 1. The mean age of the
women enrolled in the study was 25.7 years (SD, 5.7 years).
The majority of the women enrolled were Ugandan (98.6%)
with a small number of participants from Rwanda, Kenya,
Democratic Republic of Congo, Tanzania, and South Sudan.
Most participants enrolled in the study had some formal edu-
cation (94.9%); 5.1% of participants had never attended school,
while 28% had a primary education only. Approximately 34%
of women were recruited during their first pregnancy. The me-
dian gravidity of the participants was 2 (IQR, 2-4), and 208
(3.4%) women had an MUAC <23 cm.

HBsAg Prevalence Among the Study Population

HBsAg results were available for 6012 of the 6037 (99.6%) par-
ticipants who were tested. Reasons for unavailability of results
included participant refusal and insufficient serum for serolog-
ical testing. The overall proportion of HBsAg positivity was
2.2% (95% CI, 1.8%-2.6%). Only 10 of the 131 (7.6%) study
participants who were HBsAg positive were successfully re-
ferred to the gastroenterology service for treatment of their in-
fection. Reasons for referral failure included a change or lack of

$194 « OFID 2024:11 (Suppl 3) « Etti et al

GZ0Z Y2IBN 0Z UO Jasn uopuo jo Alsianiun ‘s,0b61099) 1S Aq 9629908/S61S/E wawa|ddng/| |/a1o1e/plo/wod dno-ojwapese//:sdpy wolj papeojumoq



Participants
recruited

n=6062 |

Withdrew
consent

Eligible for
HBYV testing

HBYV test HBYV test not
performed performed

Figure 1. Flowchart of participant recruitment and hepatitis B virus (HBV) surface
antigen testing among pregnant women enrolled to the PROGRESS study.

functioning phone contact, refusal to attend for referral, and
movement out of the Kampala area. None of the participants
had been previously diagnosed with HBV, and none had re-

ceived prior treatment.

Factors Associated With HBsAg Positivity

HBsAg-positive and HBsAg-negative women in our study co-
hort were similar in terms of their age, level of education, gra-
vidity, parity, and nutritional status based on MUAC (Table 2).
Of the 591 women who were living with HIV, 20 (3.4%) were
also HBsAg positive, greater than the proportion of HIV nega-
tive women with that were HBsAg positive (2.1%). This differ-
ence was significant on unadjusted analysis (P = .04).

DISCUSSION

Our HBsAg prevalence estimate of 2.2% demonstrates interme-
diate endemicity of HBV infection among our study cohort, de-
fined as an HBV infection prevalence between 2% and 7% [17].
This estimate is lower than Uganda’s national HBV infection
prevalence estimate of 4.3% [18], but similar to previous esti-
mates among pregnant women within this geographical region.
Kayondo et al estimated the prevalence of HBsAg to be 2.9%
(95% CI, 1.58%-5.40%) among pregnant women attending an-
other large government-funded hospital in Kampala, Uganda,
for antenatal care [19]. An HBsAg prevalence of 2.1% (95%
CI, 1.0%-4.1%) was also estimated among pregnant women at-
tending antenatal care in the Lwengo district in southwest
Uganda [20]. There is some variation in the reported HBV

Table 1. Demographic, Obstetric, and Medical Characteristics of
PROGRESS Study Participants Tested for Hepatitis B Surface Antigen

Characteristic No. (%)
Age,y
14-18 371 (6.2)
19-23 2112 (35.0)
24-28 1817 (30.1)
>28 1736 (28.8)
Total 6037
Single/multiple pregnancy
Singleton 5867 (97.2)
Multiple (twin/triplets) 170 (2.8)
Total 6037
Gravidity
Primigravid 1997 (33.1)
Multigravid 4040 (66.9)
Total 6037
MUAC
<23cm 207 (3.4)
>23cm 5829 (96.6)
Total 6036
Educational level
No formal education 308 (5.1)
Some formal education® 5729 (94.9)
Total 6037
Nationality
Ugandan 5954 (98.6)
Other East/Central African 83 (1.40)
Total 6037
HIV status
HIV seropositive 596 (9.9)
HIV seronegative 5430 (90.1)
Total 6026
Birth outcome
Stillbirth 60 (1.0)
Live birth 6145 (99.0)
Total 6205
Birthweight
<2500 9 723 (11.7)
>25009g 5477 (88.3)
Total 6200
Gestational age®
Premature (<37 wk) 408 (6.6)
Full term (>37 wk) 5732 (93.4)
Total 6140

Abbreviations: HIV, human immunodeficiency virus; MUAC, mid-upper arm circumference.
Includes women with primary, secondary, and university-level education.
Based on Ballard score.

seroprevalence among pregnant populations across Uganda.
A cross-sectional survey conducted in the northern district of
Gulu estimated the prevalence of HBsAg among pregnant
women at 11.8% [21]. Other studies have shown this region
of Uganda to have a high HBV prevalence; a population-based
survey conducted in 2013 estimated the prevalence of HBV
infection in the Gulu district at 17.6% [22]. Our study estimate
is also lower than the pooled prevalence estimate of HBV
infection among pregnant woman in Africa of 6.8% (95 CI,
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Table 2. Associations Between the Demographic, Obstetric, and Medical Characteristics of Tested Study Participants and Hepatitis B Surface Antigen

Positivity
Characteristic HBsAg Positive n (row %) HBsAg Negative n (row %) Unadjusted RR (95% CI) P Value
Age

<20y 28(2.3) 1177 (97.7)

>20y 103 (2.1) 4703 (97.9) 0.9 (.6-1.4) 7
Gravidity

Primigravida 43 (21 2007 (97.9)

Multigravida 88 (2.2) 3874 (97.8) 1.1 (.7-1.5) .8
MUAC

>23cm 126 (2.2) 5677 (97.8)

<23 cm 5(2.4) 202 (97.6) 0.9 (4-2.2) .8
Educational level

No formal education 5(1.6) 302 (98.4)

Some formal education 126 (2.2) 5579 (97.8) 1.4 (.6-3.3) 5
Nationality

Ugandan 127 (2.1) 5802 (97.9)

Other East/Central African 4 (4.8) 79 (95.2) 2.2 (.9-5.9) A
HIV status

Seronegative 111(2.1) 5299 (98.0)

Seropositive 20 (3.4) 571 (96.6) 1.64 (1.0-2.6) .042
No. of low-birthweight infants delivered

0 117 (2.2) 5292 (97.8)

>1 14 (2.3) 586 (97.7) 1.2 (.7-2.0) 5

Data are presented as No. (%) unless otherwise indicated.

Abbreviations: Cl, confidence interval; HBsAg, hepatitis B surface antigen; HIV, human immunodeficiency virus; MUAC, mid-upper arm circumference; RR, relative risk.

?Indicates statistical significance (P < .05).

6.1%-7.6%) calculated in a systematic review and meta-analysis
by Bigna and colleagues [23].

Of the demographic, obstetric, and medical factors analyzed,
only HIV infection was found to be significantly associated
with HBsAg positivity within our cohort. The calculated HIV
seropositivity prevalence estimate of 15.3% (20/131) among
our HBsAg-positive participants was higher than in some of
the other estimates from this region. A cross-sectional study
conducted in Rwanda by Mutagoma et al estimated the prev-
alence of HIV infection among HBsAg-positive pregnant
women to be 4.1% (95% CI, 2.5%-6.3%) [24]. Another cross-
sectional study conducted by Bayo and colleagues in the
Gulu district estimated the prevalence of HBV infection
among women living with HIV attending antenatal care at
10.8% but found no association between HIV status and
HBsAg positivity (10.8% vs 11.9%, P =.89) [21], highlighting
the perils of relying on this association to identify women
who are at greatest risk of HBV infection. Risk-based strategies
for HBV testing are generally not recommended, even in low
endemicity settings, as there is a risk that a significant propor-
tion of HBV-infected individuals who do not have any identi-
fiable risk factors or do not disclose risk factors due to fear of
stigma may go untested [25]. Antenatal screening for HBV
should, therefore, be offered to all women attending antenatal
care, in line with the WHO’s current recommendations for
prevention of MTCT of the disease [12].

The low rate of successful onward referral of HBsAg-positive
participants to the gastroenterology service at Mulago Hospital,
despite pre- and post-test counseling, may be due in part to the
stigma that is commonly associated with the diagnosis of HBV
infection, particularly in relation to the need for contact tracing
and partner testing. It may also reflect a poor understanding of
the virus and its associated morbidity among our study cohort.
One study examining attitudes to antenatal HBV testing con-
ducted in northern Uganda found that in addition to limited
access to HBV testing, other factors associated with poor en-
gagement with antenatal HBV screening services included
young maternal age (<25 years), husband’s educational level
(<7 years of formal education), and low perceived risk of
HBYV infection [26]. Strategies to improve HBV testing and
treatment uptake in this region must, therefore, involve mea-
sures to improve health literacy among both men and women
[27]. Such measures may include harnessing the influence of
civil society organizations within Uganda, such as the
National Organisation for People Living with Hepatitis B, to
improve knowledge and awareness about the disease within lo-
cal communities [28]. These organizations and the advocacy
they provide play a crucial role in encouraging community
members to engage with services, which will be essential in
the pursuit of an HBV-free future for Africa [29].

While serological analysis remains the gold standard for the
diagnosis of HBV infection, clinical laboratories are highly
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centralized in Uganda and mainly present in urban areas, with
around 96% being privately owned and operated [30].
Antenatal care providers in rural regions may not, therefore,
have access to facilities that can perform laboratory-based im-
munoassays on serum samples collected from pregnant wom-
en, nor might they have the equipment available to draw and
correctly store these blood samples. Challenges in acquisition
of reagents required for laboratory assays, stockouts of supplies,
and lack of trained staff are also significant hurdles to ensuring
access to HBV screening for all women during pregnancy [31].
Additionally, where women do have access to this level of care,
the cost of this test and any subsequent treatment required may
be prohibitive for many. The high out-of-pocket cost means
many pregnant women are forced to forgo antenatal testing.
Some institutions in Uganda offer HBV testing for free [32];
however, this is not commonplace. Point-of-care (POC) testing
for HBsAg may provide an inexpensive solution to these chal-
lenges. In particular, qualitative POC tests may enable those
without laboratory training to interpret test results and initiate
a referral for confirmatory testing and management for those
with a positive test. A number of HBsAg POC tests have already
been validated for use in many parts of Africa and prequalified
by the WHO [33], such as the Determine HBsAg POC test
(Alere Inc, Waltham, Massachusetts), which has been shown
to be acceptable and reliable for the diagnosis of HBV infection
among HIV-seronegative women in an antenatal setting in
South Africa [34].

Recent work by Nayagam and colleagues showed that ante-
natal screening for HBsAg and subsequent offer of peripartum
antiviral prophylaxis to those who test positive in low- and
middle-income countries could be a cost-effective HBV elimi-
nation strategy if low-cost diagnostic tests and antiviral medi-
cation can be procured [35]. Additionally, the use of
multiplex POC tests, which also screen for other blood-borne
pathogens such as HIV and syphilis, and the integration of
management of these diseases into a single service may prove
even more cost-effective in these contexts [36-38]. Innovative
financing mechanisms may be needed to eliminate the need
for out-of-pocket payments to allow free HBV testing and
treatment for all pregnant women [39]. A careful evaluation
of diagnostic and treatment patient pathways must accompany
this assessment to ensure the sustainability and longevity of an-
tenatal HBV screening programs in this setting—an essential
need for elimination of MTCT of this disease.

Our study had some important limitations. First, we did not
sample all women attending the labor ward, which may have
led to a biased HBsAg prevalence estimate. There may have
been factors within the PROGRESS study exclusion criteria
that led to the exclusion of women who were at increased
risk of HBV infection. For example, participants were excluded
from the study if they lived far from the hospital and could not
readily return for study follow-up visits, meaning women who

lived outside of the city of Kampala were likely excluded. There
is ample evidence within the literature that HBV prevalence is
typically higher in rural settings compared to urban [40-42]. It
is, therefore, possible that the true HBsAg prevalence among
the women delivering at this hospital is higher than our esti-
mate and closer to the country-wide prevalence estimate of
4.3%.

Second, we were unable to determine what proportion of in-
fants born to HBsAg-positive women developed HBV infection
as we did not test their infants for HBV, so we do not have any
specific data about the rate of MTCT within our study cohort.
We also have limited data about how many of the infants born
to women with HBV infection were vaccinated against HBV.
Birth-dose HBV vaccinations are not routinely administered
to infants born at Kawempe National Referral Hospital and
many of the infants born to women in our cohort did not re-
ceive their 6-week vaccinations at the hospital’s vaccination
clinic. Establishing the current rate of MTCT of HBV in this
population would be an important initial step in determining
the effectiveness of antenatal HBV screening programs in the
prevention of MTCT of HBV in this setting.

Third, the structure and the timings of the PROGRESS study,
in which this project was embedded, meant that the HBsAg re-
sults could not be returned to the participants prior to the de-
livery of their infant. Women were recruited while in active
labor and blood samples were taken after their infant was
born; thus, it was not possible to return their results in time
to commence antiviral prophylaxis prior to delivery.
Additionally, many of the women who were enrolled into the
study did not receive antenatal care at Kawempe National
Referral Hospital. These factors were considered during the
study design phase and it was decided that the benefits of con-
ducting the HBsAg test outweighed any potential harm caused
by the timing of the test. It provided an opportunity for the
HBsAg-positive women in our cohort to be made aware of their
diagnosis and be referred for specialist care. The study team
made every attempt to contact each participant who tested pos-
itive for HBsAg to inform them of their result, refer them to the
gastroenterology team, and encourage engagement with the
Uganda National Extended Programme on Immunization to
ensure HBV vaccination for their infant 6 weeks after
delivery [43].

CONCLUSIONS

Our study findings support the urgent need for robust policies
that prioritize universal HBV testing among pregnant women
and enable those who are eligible to commence antiviral pro-
phylaxis prior to delivery—a strategy that has been found to
be cost-effective in similar settings [44]. Antenatal care also
provides an opportunity to establish those who are diagnosed
with active HBV infection under the care of a specialist for
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ongoing disease management [11, 27]. Antenatal HBV screen-
ing and perinatal antiviral prophylaxis, together with infant im-
munoprophylaxis, are essential strategies for achieving the goal
of elimination of HBV infection by 2030 as outlined in the
Sustainable Development Goal 3.3 [12, 45]. Achieving univer-
sal antenatal HBV screening will be an important step toward
achieving elimination of MTCT of HBV globally [37].
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