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Abstract 

There are 82 million people living with hepatitis B (PLWHB) in the World Health Organization Africa region, where it 
is the main cause of liver disease. Effective vaccines have been available for over 40 years, yet there are 990,000 
new infections annually, due to limited implementation of hepatitis B birth dose vaccination and antenatal tenofo-
vir prophylaxis for highly viraemic women, which could eliminate mother-to-child transmission. Despite effective 
and cheap antiviral treatment which can suppress hepatitis B virus replication and reduce the risk of hepatocellular 
carcinoma (HCC), < 2% of PLWHB are diagnosed, and only 0.1% are treated. As a result, PLWHB are frequently diag-
nosed only when they have already developed decompensated cirrhosis and late-stage HCC, and consequently 
80,000 hepatitis B-associated deaths occur each year. Major barriers include complex treatment guidelines which 
were derived from high-income settings, lack of affordable diagnostics, lack or insufficient domestic funding for hepa-
titis care, and limited healthcare infrastructure. Current treatment criteria may overlook patients at risk of cirrhosis 
and HCC. Therefore, expanded and simplified treatment criteria are needed. We advocate for decentralized commu-
nity treatment programmes, adapted for low-resource and rural settings with limited laboratory infrastructure. We 
propose a strategy of treat-all except patients fulfilling criteria that suggest low risk of disease progression. Expanded 
treatment represents a financial challenge requiring concerted action from policy makers, industry, and international 
donor agencies. It is crucial to accelerate hepatitis B elimination plans, integrate hepatitis B care into existing health-
care programmes, and prioritize longitudinal and implementation research to improve care for PLWHB.
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Hepatitis B in Africa
Hepatitis B (HBV) is endemic in Africa, where an esti-
mated 82 million people are chronically infected, with 
a prevalence of 6.1% (95% uncertainty interval 4.6–8.5) 
[1]. Despite safe and robust HBV vaccines being available 

for more than 40  years and highly effective nucleos(t)
ide antivirals, an estimated 990,000 [95% UI 660,000–
600,000] new HBV infections and 80,000 [95% UI 
47,000–110,000] HBV-related deaths occurred in 2019 in 
the WHO Africa region [1].

HBV-related liver disease is compounded by 1.9 mil-
lion people living with HIV-HBV and 1.6 million [95% 
CI 1.1–2.5] living with hepatitis D-HBV co-infections 
[2]. These co-infections accelerate the risk of HBV-
related cirrhosis and hepatocellular carcinoma (HCC) 
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[1, 3–5]. Increasing alcohol consumption and metabolic 
risk factors in Africa may further impact HBV outcomes 
in Africa as observed in developed countries.

Although 28 countries in the World Health Organization 
(WHO) Africa region have National Viral Hepatitis Strategic 
Plans, access to affordable and funded diagnostics, particu-
larly point-of-care (POC) tests for hepatitis B surface antigen 
(HBsAg) and HBV DNA quantification molecular assays, are 
limited [1]. Consequently, in the WHO Africa region, only 
1.8 million [95% UI 1.4–2.5] people living with hepatitis B 
(PLWHB) know their status, and approximately 110, 000 
[95% UI 51,000–130,000] have received treatment [1].

Failure to prevent, diagnose, and treat HBV is the major 
factor contributing to cirrhosis and HCC burden on the 
continent. The 2017 Global burden of disease (GBD) study 
confirmed that sub-Saharan Africa (SSA) has the highest 
cirrhosis-related age-standardized death rate in the GBD 
super-regions with 32.2 [95% UI 25.8–38.6] deaths per 
100,000. This is almost double the global level of 16.5 [15.8–
18.1], with HBV the leading causative factor [3]. 48.9% of 
cirrhotic deaths in Western Africa, 31.2% in Central Africa, 
25.9% in Eastern Africa, and 21.9% in Southern Africa are 
HBV-related [3]. These figures may even be underestimated 
due to lack of robust death registries in most African coun-
tries and the high proportion of deaths at home.

HCC was the second leading cause of cancer deaths in 
men and third in women in WHO Africa in 2020, with an 
estimated 38,629 incident cases and 36,592 HCC-related 
deaths [4]. Ten African countries (Egypt, The Gambia, 
Guinea, Ghana, Liberia, Burkina Faso, Senegal, Guinea-
Bissau, Mauritania, and Cape Verde) are amongst the 25 
countries with the highest age-standardized incidence 
rates of HCC [5]. HBV-related HCC presents at a median 
age of 42  years, is often aggressive, and multifocal with 
vascular invasion at the time of presentation [6]. Pallia-
tive interventions and care, a limited commodity in SSA, 
is invariably the only management option [7]. Fewer than 
5% of HCC present at Barcelona Clinic Liver Cancer 
(BCLC) stage A-B where curative interventions are pos-
sible [6]. Prediction models for the development of HCC 
help to identify individuals at risk of HCC and in need of 
surveillance but need validation in SSA [8].

Reducing the burden of HBV infections in Africa will 
require a massive increase of public awareness, diagno-
sis, and linkage to care. In this perspective, we discuss 
how we can disrupt the status quo and drive HBV elimi-
nation in Africa.

Barriers to HBV care and advocacy for public 
awareness in Africa
Low levels of awareness of HBV and its complications 
pose a major barrier to HBV diagnosis, management, 
and prevention [9, 10]. Furthermore, HBV endemic 

regions frequently have suboptimal clinical and public 
health services, as is seen in the WHO Africa region 
[11]. Based on international dogma, at present, most 
low-income countries recommend a high threshold 
for treatment, usually based on a combination of clini-
cal, laboratory, and imaging parameters, which may be 
combined into scores such as aspartate aminotrans-
ferase to platelet ratio index (APRI). However, waiting 
for clinical evidence of liver injury exposes PLWHB to 
unnecessary risks and sustains a reservoir of virus in 
the population, which may drive ongoing transmission.

Failure to understand the main routes of HBV trans-
mission in Africa, i.e. that it is predominantly childhood 
acquired rather than an adult sexually acquired infec-
tion, promotes inherent stigmatization. Furthermore, it 
is a vaccine preventable and silent disease, presenting in 
adulthood with established complications of cirrhosis 
and HCC. This engenders a siloed healthcare approach 
where HBV is managed expectantly when complications 
arise, rather than as a continuum of both prevention 
and care starting with mother-to-child and childhood 
preventive care through to adult linkage to care for 
those who screen HBsAg positive. A holistic approach 
focusing on prevention and harm minimization, tar-
geted information, outreach testing with peer support, 
and linkage to services also is required to provide care 
for diverse and complex health and social needs [12].

In general, HBV clinical research has been limited with 
inadequate involvement of real-world populations of high 
burden [9, 13]. Additionally, vulnerable groups including 
refugees, people who are incarcerated, sex workers, and the 
Lesbian, Gay, Bisexual, Transgender, and Queer (LGBTQ) 
communities are under-served by clinical services and 
poorly represented [14]. Stigma and discrimination impair 
care seeking, and where they exist, HBV care programmes 
are siloed, instead of viewing HBV as part of a ‘syndemic’ 
challenge of multiple overlapping health issues [12, 15–17]. 
To date, international aid has been dedicated to HIV, tuber-
culosis, and malaria further promoting a siloed approach 
and hindering funding of integrated pathways of care.

In comparison to other global infectious diseases, such 
as HIV, representation and advocacy for PLWHB is lim-
ited [18]. Hence, civil society organizations such as the 
LiveWell Initiative in Nigeria, Saafara Hépatites Séné-
gal, and The National Organization for People Living 
with Hepatitis B (NOPLHB) in Uganda play a key role in 
driving awareness, advocacy, and the implementation of 
infrastructures at community level [19, 20].

Role of advocacy and representation in the roll‑out 
of wider treatment
Contextualizing HBV treatment guidelines, within the 
beliefs, behaviours, experiences, and expectations of 
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PLWHB in different settings, is crucial [18, 21]. Affected 
community insights are needed to develop education and 
messaging that are culturally and linguistically appropri-
ate and have a wide audience, including PLWHB and their 
families, healthcare workers, policy makers, and funders 
[22]. One specific need is to understand the attitudes of 
individuals and communities towards a ‘test-and-treat’ 
strategy, which is increasingly debated amongst clini-
cians, scientists, and policymakers. We need to explore 
perceptions and potential acceptability of a more inclu-
sive treatment approach amongst affected communi-
ties, as this will be fundamental to inform changes to 
guidelines and to provide insights into real-world strate-
gies for deployment of wider therapy, as well as oppor-
tunities for PLWHB to influence and co-design both 
research programmes and clinical service provision [22, 
23]. HBV ‘champions’ and peer supporters are required 
to enhance the profile of HBV, education, and tackle 
stigma. To date, progress has been made through shar-
ing stories as with the Hepatitis B Foundation (‘HepBSto-
ries.Org’) and the World Hepatitis Alliance (‘Stories’) [24, 
25]. The Women in Hepatitis Africa, a sister organiza-
tion of LiveWell Initiative, has trained over 5000 African 
women from 18 countries as ‘Hepatitis Champions’. The 
impact is measurable, as for example in the Makoko com-
munity in Nigeria there is over 90% uptake of HBV birth 
dose vaccination by low literacy women for their babies, 
and improved overall health outcomes for mothers and 
infants (personal communication; Bisi Bright, LiveWell 
Initiative). PLWHB are key to driving change and high-
lighting the problems of HBV infection whilst also being 
uniquely placed to address the issue of stigma.

Developing culturally and regionally targeted com-
munication strategies for HBV can enhance knowledge 
and reduce stigma. For example, in Africa, most acquire 
HBV at birth or in early childhood, yet many communi-
cation approaches highlight HBV as a sexually transmit-
ted infection (STI). This inadvertently promotes stigma 
and undermines care-seeking behaviour, particularly in 
regions with high HIV prevalence. In these settings, the 
proposed integration of HBV care into existing HIV pro-
grammes would mean that PLWHB share services. The 
potential unanticipated consequence may be the incor-
rect validation of a predominant STI nature of HBV and 
may further enhance stigma and discrimination [26]. 
However, data suggests that treating more PLWHB has 
the positive consequence of engaging communities better 
and attenuating HBV nihilism [27]. Enhancing awareness, 
education, notably about the natural history and trans-
mission risks of HBV, and advocacy are crucial to break 
down barriers to HBV diagnosis and treatment, and 
investment is required to support culturally appropriate 

messaging that reaches diverse populations, community 
leaders, healthcare workers, and policy makers.

Improved HBV prevention strategies
Vaccination, the cornerstone of HBV prevention, has 
been available for more than 40 years.

Administration of the hepatitis B birth dose vaccine 
(BDV) within 24 h of delivery is an affordable and cost-
effective strategy negating long-term HBV risk [28, 29]. 
The evidence to support this comes mainly from East 
Asia, but recent studies have confirmed the benefit of 
BDV in Africa [30–32]. China, once the epicentre of the 
HBV epidemic, is on track to raise an HBV-free genera-
tion. We should accomplish this in African populations 
too.

Several WHO regions have achieved the 2020 Sustain-
able Development Goal of reducing HBV prevalence in 
children younger than 5 years to less than 1%. However, 
only 30% of countries in the WHO Africa region have 
adopted policies for universal BDV, and fewer than 10% 
of African infants receive timely BDV. There are chal-
lenges to rolling out BDV in Africa [33, 34] but possibly 
the most important one is lack of financial support from 
international stakeholders, like Gavi [35]. Gavi, recogniz-
ing the important impact of HBV BDV in Africa, com-
mitted to provide support for the introduction of HBV 
BDV from 2021 under their 2018 vaccine investment 
strategy [36]. In 2020, this was deferred due to the impact 
of the SARS-CoV-2 pandemic, but Gavi has now re-
committed to the implementation of its HBV BDV pro-
gramme [37–39].

Nevertheless, vaccination alone is insufficient to 
prevent transmission from highly viraemic and infec-
tious mothers. Antiviral therapy administered from 
28  weeks of pregnancy in women with HBV DNA lev-
els > 200,000 IU/ml further reduces the transmission risk 
[40–43]. Coverage of antiretroviral therapy to prevent 
mother-to-child transmission (MTCT) of HIV in Africa 
increased from 44% in 2010 to 84% in 2018 [44]. Equal 
access to therapy should be available to HBV mono-
infected women by leveraging existing perinatal pre-
vention programmes [45]. Yet, less than 1% of pregnant 
women are screened and treated to prevent HBV MTCT 
in Africa, one of the main obstacles being the limited 
access to HBV viral load measurements.

The WHO triple elimination initiative (HIV, syphi-
lis and HBV) ensuring universal access to affordable 
POC screening, treatment, and follow-up of all women 
for these important infections is thus key [46]. Extend-
ing screening (alongside treatment and/or vaccination if 
indicated) to partners and families is important to break 
cycles of infection within communities.
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Improved access to HBV diagnostics
In HBV care, molecular diagnostics are often more 
expensive than the costs of 1  year of treatment. Pre-
vention strategies and expanded treatment access 
programmes can only be realized if affordable and reli-
able diagnostics are available. This includes both POC 
assays for selected laboratory analyses, tools for the 
assessment of liver fibrosis, and biomarkers of disease 
progression and HCC risk. Fibrosis assessment tools 
currently recommended in international liver society 
guidelines, such as Fibroscan®, are prohibitively expen-
sive and probes must often be shipped annually to 
Europe for calibration [47].

WHO prequalified HBsAg POC tests must be available 
at primary care level to identify and link PLWHB to care. 
HBV DNA POC testing has the potential to risk-stratify 
PLWHB and reduce the delay in initiation of antiviral 
therapy. Hepatitis B core-related antigen (HBcrAg) POC 
rapid tests, a surrogate for a high HBV viral load, were 
evaluated in The Gambia and demonstrated sensitivity of 
73% and specificity of 92% for HBV diagnosis using the 
cutoff of DNA level > 2000  IU/ml and sensitivity of 91% 
and specificity of 86% when using > 200,000 IU/ml as cut-
off [48]. Similarly, HBcrAg has been shown to be a good 
predictor of HBeAg seroconversion [49] and HCC inci-
dence [50].

Better community screening initiatives are also neces-
sary to raise awareness of viral hepatitis. Linking HBV 
screening to other events (e.g. census initiatives and vil-
lage festivals) could be novel strategies that would afford 
many people an opportunity for testing. This strategy 
has been employed successfully in Rwanda for hepatitis 
C (HCV) screening [51, 52]. Cooperation with religious 
leaders with the linkage of campaigns and public educa-
tion with major religious festivals may also aid in rais-
ing awareness and testing rates. Egypt is an outstanding 
example of how a national screening campaign (for HCV) 
can cover the whole population in a short period—which 
can be a model for other African countries [53].

Simplified and expanded access to HBV treatment
Based on guidance to date, most of those diagnosed with 
chronic HBV infection do not meet the current criteria 
for treatment, resulting in the initiation of therapy being 
withheld (e.g. < 10% eligibility in a study in The Gambia) 
[54]. This concept of requiring regular visits to health-
care providers for monitoring purposes without receiving 
any treatment may not be adequately explained or easily 
understandable for PLWHB who did not meet treatment 
criteria. Consequently, PLWHB may seek alternative 
interventions and choose traditional medicines, which 
are potentially hepatotoxic, in the hope of cure, often 
delaying or inhibiting optimal care-seeking.

The nucleoside analogues tenofovir disoproxil fumarate 
(TDF) and entecavir suppress hepatitis B virus replica-
tion, prevent and reverse liver fibrosis, reduce the inci-
dence of HCC, improve patient-reported quality of life, 
and reduce HBV transmission [55–59]. Excellent long-
term safety data are reported, including for TDF in preg-
nancy [21, 60, 61]. A low risk of emergent drug resistance 
has been observed after long-term therapy with TDF due 
to a high genetic barrier to resistance [21, 62]. TDF has a 
small risk of renal dysfunction and metabolic bone dis-
ease, and risk is highest in those with pre-existing renal 
disease or diabetes; an alternative formulation (tenofovir 
alafenamide, TAF) or entecavir can be used for patients 
with specific risk factors [59, 63]. TDF, particularly as a 
combination treatment with lamivudine or emtricitabine, 
is widely available in the WHO Africa region, and is fre-
quently used as a component of HIV treatment and for 
pre-exposure prophylaxis (PrEP). TDF is low-cost, with 
a suggested benchmark pricing of $2.63 USD per month, 
although there is large regional variation [64]. TDF in 
combination with lamivudine or emtricitabine can also 
be used to treat chronic HBV and potentially increases 
access to therapy. Novel therapeutics, including agents 
targeting a functional cure, are in development [65, 66]. 
When available, early and affordable access to these ther-
apies for PLWHB in endemic regions should be a priority 
and African centres should be included in clinical trials.

The treatment gap: barriers to life‑saving treatment
Of 82 million PLWHB in Africa, an estimated 19% meet 
the WHO 2015 treatment criteria; however, less than 2% 
have been diagnosed, and only 0.1% of all PLWHB are on 
treatment [67, 68]. This treatment gap represents millions 
of PLWHB who potentially would benefit from antiviral 
therapy now and who are at risk of progression to cirrho-
sis or HCC. Major barriers to antiviral therapy include 
the following: limited case-finding, linkage to and deliv-
ery of sustainable care, and the complexity of current 
treatment guidelines which recommend repeated clinical 
assessments that are difficult to implement in practice for 
assessing treatment eligibility [59, 69, 70]. There is also 
lack of longitudinal data on retention in care of PLWHB 
in Africa [71]. APRI (AST to Platelet Ratio Index) is a rec-
ommended non-invasive test to assess the likelihood of 
fibrosis or cirrhosis and guide initiation of antiviral ther-
apy. However, recent data from the HEPSANET cohort 
demonstrated that the WHO-recommended APRI treat-
ment threshold of 2.0 for the diagnosis of cirrhosis was 
too high and was associated with a low sensitivity for 
diagnosing cirrhosis, relative to a transient elastography 
reference standard [72]. Lowering the APRI threshold 
to 0.65 was associated with improved sensitivity with 
only marginal reduction in specificity. Notably, this new 
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threshold has already been implemented in national 
guidelines in Ethiopia and Malawi [73]. Overall, APRI is a 
tool with reasonable discriminant performance albeit an 
imperfect classifier of liver fibrosis. Any selected thresh-
old represents a trade-off between maximizing sensitivity 
to avoid missing significant liver fibrosis and maximiz-
ing specificity which could create excessive burdens on 
health systems from treatment needs and risk of life-long 
therapy to those who may not need it [72].

HBV case-finding, treatment, and monitoring pro-
grammes in the WHO Africa region are under-resourced. 
Thus, for many PLWHB, their first presentation is with 
clinical manifestations of liver disease [74]. Even with a 
simplified strategy for settings without access to HBV 
DNA quantification, where ALT monitoring is used as 
the major criterion for treatment, repeated clinic visits 
are required before deciding on treatment. Monitoring 
intervals may also be associated with insufficient preci-
sion to identify clinically significant liver inflammation 
and may lead to significant loss to follow-up [21]. In 
Sierra Leone, amongst untreated patients who were ineli-
gible for treatment on initial assessment, fewer than one 
third were retained in care at 1 year [75]. This can be con-
trasted with the simplicity for clinicians and patients of 
the treat-all paradigm for HIV and HCV. In a pilot HBV 
treatment programme in Ethiopia, one of the primary 
reasons for delay in commencement of treatment was 
the lack of access to HBV DNA quantification, according 
with similar experiences reported from Sierra Leone [75, 
76]. The need for community screening cannot be over 
emphasized as this will help reduce the limited case find-
ing and late presentations, due to early diagnosis.

The case for simplified and expanded treatment criteria
Accumulating evidence from observational studies sug-
gests that certain categories of individuals, who are 
ineligible for treatment according to the conventional 
treatment eligibility criteria, may still develop cirrho-
sis and HCC [21, 77]. For instance, in South Korea, an 
observational study suggested that HBV-infected indi-
viduals with HBV DNA levels of ≥ 2000  IU/mL, who 
never met treatment eligibility criteria, had a higher 
risk of developing HCC compared to the propensity-
matched treated cohort that achieved virological 
response with a nucleos(t)ide analogue [77]. Similarly, 
in an observational study in USA and in Taiwan, anti-
viral therapy was associated with reduced HCC risk 
in patients with ALT < 2 × upper limit of normal 
(ULN), particularly when they had HBV DNA levels 
of ≥ 2000  IU/mL [78]. In another South Korean study, 
patients with elevated HBV DNA levels and normal to 
mildly elevated ALT had a significantly increased risk 
of HCC or death or liver transplantation compared to 

those treated for ALT ≥ 2 ULN in a propensity score-
matched analysis [79]. With early infection in the 
HBeAg positive chronic infection phase without sig-
nificant ALT elevation, genomic integration and clonal 
hepatocyte expansion are critical events that drive 
hepatocarcinogenesis [80]. Given imperfect monitor-
ing schedules and significant loss to follow-up even in 
well-resourced settings, inadequate surveillance may 
also lead to an unrecognized transition to a higher risk 
phenotype [81].

Observational studies of HIV/HBV co-infected 
patients in South Africa, USA, and Hong Kong have 
reported significantly lower incidences of HCC, rela-
tive to HBV mono-infected patients. This is poten-
tially more attributable to universal treatment for HIV, 
rather than implementation of selective criteria for 
HBV [82–84]. In South Africa, HBV/HIV co-infected 
patients were more likely to have had liver fibrosis 
assessment and to be on antiviral therapy, whereas 
HBV monoinfected patients had a higher prevalence of 
liver disease, highlighting disparities in care relative to 
provision for people living with HIV [84]. Within the 
HEPSANET study, many patients fall into indetermi-
nate phenotypes that do not fulfil the classifications in 
the EASL guidelines and would not be recommended 
for treatment with existing criteria [85]. For example, 
360 (11.8%) of the cohort were HBeAg negative with 
HBV DNA > 2000  IU/ml but normal ALT [85]. Long-
term outcomes amongst this group are unknown.

The natural history of HBV infection in Africa is 
inadequately characterized. In East, Southern, and 
West Africa, genotypes A, D, and E are endemic, rela-
tive to the Western Pacific region where much of our 
understanding of the natural history and determinants 
of disease progression are derived and where genotypes 
B and C predominate [86]. Inherent genetic determi-
nants of immune control and immunopathogenesis of 
HBV are likely to differ as is exposure to hepatotoxic 
agents such as aflatoxins or immune modulating expo-
sures such as malaria, helminths, schistosomiasis, and 
HIV. Although a longitudinal follow-up of PLWHB 
in The Gambia found that persistently elevated HBV 
DNA levels ≥ 2000 IU/mL or ALT ≥ 40 IUL was associ-
ated with an increased risk of significant fibrosis after a 
median follow-up of 28 years [87], at present in Africa, 
there is limited data to adequately inform risk stratifi-
cation of patients compared to Asia.

Rationale for a ‘Treat‑all‑except’ strategy
Given the urgency required to narrow the treatment 
gap, a realistic approach is to optimize the use of exist-
ing, imperfect diagnostic tests, with a focus on those 
that can be rapidly integrated and scaled up within 
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routine health services in decentralized healthcare 
facilities in Africa. One approach could be instead of 
identifying patients with a high probability of disease 
progression based on data extrapolated from Asian or 
European studies, to instead identify patients at low 
risk and treat the remainder; a ‘Treat-all-except’ para-
digm. In our HEPSANET study, we estimated that an 
optimized rule-out threshold of 0.36 would increase the 
sensitivity of the APRI score for diagnosis of cirrhosis 
to 80.6% (76.1–85.1%) with a specificity of 64.3% (62.8–
65.8%) [72]. This would lead to a large increase in the 
treatment-eligible population, whilst still being more 
selective than a ‘treat-all’ approach which has been pro-
posed for HBV [21, 88]. However, in the African setting 
where less than 2% of PLWHB have been diagnosed, an 
active ‘screen all’ public health programme is required 
for a ‘Treat-all-except’ strategy to have an impact on 
overall disease burden. This further emphasizes the 
need for affordable and well performing POC diagnos-
tics to be upscaled and accepted by healthcare workers 
as a means to screen (Table 1).

A public health perspective
HBV programmes should apply lessons learned from 
HIV and HCV care to simplify treatment and monitor-
ing guidelines and adopt task sharing and decentralized 
models of treatment [89]. In addition, management of 
HBV can be regarded as a primary prevention approach 

analogous to treating risk factors for cardiovascular dis-
ease (e.g. hypertension) to reduce the risk of adverse 
events in the long term [21].

Some countries have already introduced treatment 
guidelines that are much less selective than the present 
recommendations from the WHO 2015 or International 
Hepatology Society Guidelines [59, 69, 70, 90]. China has 
recently published a simplified HBV treatment algorithm 
where anyone over the age of 30 is eligible for treatment 
if they are HBsAg positive with detectable HBV DNA. 
Anyone younger than age 30 with detectable HBV DNA 
is eligible for treatment if they have compensated cir-
rhosis, fibrosis stage ≥ F2, ALT > ULN, family history of 
cirrhosis or HCC, or extrahepatic manifestations [91]. 
A modelling study from China found that the most cost-
effective approach strategy capable of meeting the WHO 
2030 target of 65% reduction in mortality was to treat 
those aged 18–80  years with HBsAg-positive disease, 
regardless of ALT values, aiming for 80% coverage [92]. 
Importantly, they estimated that cost-effectiveness would 
be inversely proportional to the time taken to implement 
such changes [92], highlighting the need for action.

HBV mono-infected individuals often struggle to access 
TDF in Africa. In contrast, HIV PrEP programmes have 
been scaled up for widespread provision of prophylactic 
antiviral therapy (e.g. TDF/FTC,  TruvadaR) to otherwise 
healthy people with excess HIV risk, thereby enabling over 
one million people to access PrEP in Africa [93, 94].

Table 1 Expanded access to treatment in the WHO Africa region: The arguments for and against

Abbreviations: ALT alanine transaminase, DNA deoxyribonucleic acid, HBV hepatitis B, HCC hepatocellular carcinoma, WHO World Health Organization

Consideration Arguments for an inclusive approach (‘Treat‑all‑
except’)

Arguments for a restrictive/traditional approach (‘treat 
only if…’)

Financial implications Potential long-term cost-effectiveness, based on reduc-
tion of complications and transmission

Avoid potentially unnecessary treatment that may repre-
sent an excessive financial impact on healthcare systems 
with conflicting priorities and scarce resources
Expanded treatment may not be cost-effective in all set-
tings

Retention in care Avoid the need for HBV DNA testing with its inherent 
complexities (stock-outs, out of pocket costs, capital 
and maintenance costs) in resource-limited settings. May 
enhance the initiation of antiviral treatment which is asso-
ciated with improved retention in care, relative to deferral 
and monitoring

Investigations such as HBV DNA and ALT may reduce 
the uptake of initiating antiviral therapy; but can help 
patients to understand their disease stage, and therefore 
may enhance the retention in care for those initiated

Risk of liver complications 
in low‑risk groups

A more inclusive model might be pertinent in Africa, 
given limited natural history data from the region 
and the high incidence of HBV-related cirrhosis

A more restrictive model reflects the uncertain benefit 
of treatment for patients with normal ALT and low HBV 
DNA, and reduces exposure to unnecessary costs and side-
effects

HCC incidence Young age of HCC and poor prognosis at time of diagno-
sis in real-world cohort studies from Africa

Age-standardized HCC incidence do not show an excess 
of cases for WHO Africa; age of onset might be explained 
by population age distribution

HBV transmission Expanded treatment access reduces risk of horizontal 
and vertical transmission

HBV DNA quantification can inform transmission risk

Longitudinal outcome data Less loss to follow up in treated compared to untreated 
populations

Longitudinal monitoring of untreated patients can refine 
and optimize treatment criteria specific to WHO Africa
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Access to and the provision of PrEP regimens (TDF/
FTC,  TruvadaR), which are generally more available and 
affordable within HIV-funded programmes throughout 
Africa for PLWHB, could enable an opportunity for the 
provision of integrated HBV care and increased access 
to HBV therapy within existing HIV programmes. An 
additional benefit of HBV-active HIV PrEP would be 
protection against HIV in high prevalence regions. This 
will require increased investment in the infrastructure 
required to manage the additional caseload of patients 
with HBV-infection on already stretched HIV clinical 

services. The funding implications of this approach 
would require re-addressing international and national 
funding of infectious disease programmes. The Global 
Fund to fight AIDS, TB, and Malaria (GFATM) policies 
have now evolved to enable countries to request more 
resources to support viral hepatitis, harm reduction 
and triple elimination services. However, a potential 
risk to this approach is increasing stigma associated 
with hepatitis B as PrEP is associated with HIV. Imple-
mentation research will be essential to ensure services 
are accessible and acceptable to PLWHB.

Table 2 Call to action and future directions in HBV elimination

Abbreviations: Africa CDC Africa Centres for Disease Control and Prevention, DNA deoxyribonucleic acid, HCC hepatocellular carcinoma, HBV hepatitis B, HEPSANET 
Hepatitis B in Africa Collaborative Network, HIV human immunodeficiency virus, NMoH National Ministries of Health, PLWHB People living with Hepatitis B, PMTCT  
prevention of mother-to-child transmission, POC point-of-care, PROLIFICA Prevention of Liver Fibrosis and Cancer in Africa, WHO World Health Organization

Policy makers (National Ministries of Health (NMoH), Gavi, Africa CDC, WHO)

Prevention of mother‑to‑child transmission
 • NMoH must ensure access to birth dose HBV vaccine
 • Gavi should support countries with birth dose HBV vaccine
 • HBV DNA needs to be made universally available to assess need for TDF prophylaxis and to monitor ongoing antiviral therapy
 • Pregnant women need access to education, diagnosis and risk-stratification
 • Antiviral prophylaxis must be available in pregnancy when HBV DNA is high

Set up national treatment programs for HBV
 • NMoH cannot wait for external funding. Treatment of HBV is cost-effective and should be an urgent priority [96].

African HBV treatment guidelines
 • Africa CDC should take the lead in driving the development of African Guidelines
 • Given the diversity of healthcare services in Africa, guidelines cannot take a one-size-fits-all approach but should be tiered to available resources 
(e.g. with or without access to HBV DNA)
 • Lack of laboratory facilities should not disqualify patients from treatment
 • We propose a new paradigm in HBV therapy in LMICs: ‘Treat-all-except’. This approach will ensure that most patients with or at high risk of signifi-
cant liver disease are treated and could save costs compared to a ‘Treat-all’ strategy

Integration, simplification, task sharing, decentralization
 • These were success factors in HIV programs and NMoH do not need to reinvent the wheel when setting up HBV care and treatment services
 • Integration will further promote triple elimination goals for HIV, syphilis, and hepatitis B
 • Simplified treatment guidelines with task sharing from physicians to nurses/health officers and decentralization outside specialized hospitals
 • Training of peer supporters and community advocacy is essential

Awareness, screening, and linkage‑to‑care
 • NMoH must prioritize active screening campaigns; reliance on passive case finding will not have significant public health impact
For hepatitis B, screening might be done only once for the whole adult population; there is no need for repeated mass screening in countries 
where transmission mainly occurs in childhood

Industry
 • Access to drugs: Although TDF is off-patent, access for HBV mono-infected patients is still restricted in many countries since it is only registered 
as an HIV drug. Pharmaceutical companies must take on this responsibility and remove bureaucratic obstacles to scaling up HBV treatment in Africa. 
Affordable access to Entecavir and TAF is also important in PLWHB who have renal impairment or are at risk of osteoporosis
 • Access to diagnostics:Industry should be prompted to set up access programmes in LMICs for affordable and reliable POC assays for HBsAg 
and HBV DNA viral load testing; and transient elastography machines. The HIV sector managed to develop a range of POC assays for CD4 cell counts 
and HIV viral load [97]; these technologies could be modified to test for HBV DNA. It is essential to validate tools that can be utilized in decentralized 
settings. For instance, investing in the improvement and prequalification of a rapid test for hepatitis B e antigen is an area deserving attention

Academia
 • Share data from Africa: HBV data from Africa are scarce, and clinicians/researchers on the continent working with PLWHB should be encouraged 
to share their data, preferably via larger registries like the HEPSANET collaboration (https:// www. hepsa net. org or Research platforms such as PROLIFICA 
(https:// www. proli fica. africa/ team- partn ers/ the- team)
 • Prioritize high-impact studies: There are urgent research gaps that need to be prioritized to inform guidelines and influence policy in Africa. These 
include:
  ◦ Large longitudinal cohort studies to highlight the following: (i) the natural history in untreated patients, (ii) risk factors for HCC and cirrhosis, (iii) 
optimal threshold for initiating antiviral therapy, and (iv) treatment efficacy, resistance, and long-term toxicity
  ◦ Studies on the feasibility and cost-effectiveness of different models of care: (i) Treat-all, (ii) Treat-all except…, (iii) Treat only if…
  ◦ Study strategies to integrate HBV testing and treatment into existing healthcare systems
  ◦ PMTCT implementation research as part of the WHO triple elimination strategy
  ◦ Surveillance strategies and low-cost diagnostic markers for HCC

https://www.hepsanet.org
https://www.prolifica.africa/team-partners/the-team
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Implementation: challenges and opportunities
The financial impact of expanded HBV treatment rep-
resents a challenge for national health services, interna-
tional donor agencies, and individual citizens, depending 
on country-level HBV funding arrangements. An analysis 
of the REVEAL-HBV cohort from USA and Taiwan dem-
onstrated that the number of people needed to treat could 
be over 100 for prevention of HCC in those with ALT 
levels < 2 × ULN and HBV DNA < 2000  IU/ml [78]. How-
ever, there may be other potential benefits at individual 
and population-level, including reduced transmission, 
improved quality of life, reduced incidence or reversal 
of cirrhosis, and improved retention in care. Cost-effec-
tiveness analyses of treatment that represent African set-
tings are urgently needed. Ensuring retention in care and 
adherence to treatment will be especially critical in an 
asymptomatic population, for a subset of whom the ben-
efit is uncertain.

Call to action and future directions in HBV 
elimination
Seven years have passed since the World Health Assem-
bly sanctioned the elimination plan for viral hepatitis, 
but little progress has been made in the WHO Africa 
region [1]. The consequences are evident: two thirds of 
new HBV infections globally occur in Africa, less than 1% 
of those eligible for treatment in Africa are treated, and 
HBV-related HCC is predicted to rise [95]. Concerted 
action from policy makers, academia, and industry is 
urgently needed to reach the elimination goals. Experi-
ences from HIV/AIDS have shown how it is possible to 
elicit change if all stakeholders work together. We rec-
ommend several action points involving policy makers, 
industry and academia as well as research gaps that are of 
the highest priorities in our opinion (Table 2).

Conclusions
Maintaining the status quo in the management of hepa-
titis B in Africa is intolerable. In order to prevent new 
infections, HBV BDV must be made available for all 
newborns in Africa. The current model that involves 
repeated laboratory assessments and complex crite-
ria for the initiation of antiviral therapy together with 
the cost of diagnostics is an obstacle to the identifica-
tion of those PLWHB requiring therapy. There is a stark 
lack of education and awareness, poor access to relevant 
laboratory tests and imaging, and inconsistent access to 
appropriate medication. This is particularly pertinent in 
resource-constrained settings. HBV natural history data 
from Africa are scarce, and clinicians and researchers on 
the continent working with PLWHB should be encour-
aged to share and publish their data within strong clinical 

governance structures for data sharing such as the HEP-
SANET collaboration so that guidance documents can 
be based on longitudinal cohort studies that address the 
long-term outcomes of chronic hepatitis B as well as the 
cost-effectiveness and feasibility of different models of 
care in Africa.

Decentralization, integration of services, and task-shar-
ing with adequate funding of the required infrastructure 
will be key to upscaling delivery of care for PLWHB. How-
ever, new approaches such ‘Treat all’ or ‘Treat-all-except’ 
approaches do need further evidence from implementa-
tion science research, including qualitative evaluation 
of understanding, attitudes, and acceptability of such 
approaches by both PLWHB and Ministries of Health.

Acknowledgements
Not applicable.

Authors’ contributions
CWS, EO and MWS: Conceived the outline of the manuscript. CWS was 
responsible for writing the first draft and finalising the manuscript. All authors 
contributed to the manuscript, and reviewed and edited the final manu-
script. All authors read and approved the final manuscript.

Funding
BB received funding from GILEAD Sciences for the Women Hepatitis Champi-
ons Training in Mauritius, Nigeria, and Egypt.
HEPSANET (Hepatitis B in Africa Collaborative Network: https:// www. hepsa net. 
org) was funded by the European Association for the Study of the Liver (EASL) 
and John C Martin Foundation.
KK has received funding from GILEAD Sciences for NOPLHB.
ML has received funding from MRC UKRI.
PCM receives funding from the Wellcome Trust (ref 110110/Z/15/Z), The 
Francis Crick Institute, and the UCL NIHR Biomedical Research Centre. PCM 
receives funding for a PhD student from GSK and this is outside the the scope 
of this work.
GN has received funding from GILEAD Sciences for research.
AJS is funded by a National Institute for Health and Care Research (UK) Senior 
Clinical Lectureship at the University of Liverpool.
YS receives research funding from GILEAD Sciences and research materials 
from Abbott and Fujirebio Inc.
MJV holds a grant from the U.S. National Institutes of Health (grant number, 
R01AI147727).
GW is supported by a Professorship grant from the Swiss National Science 
Foundation, PP00P3_211025. GW has received unrestricted research grants 
from Gilead Sciences and Roche Diagnostics.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
ML has received consultancy fees from Abbott and GILEAD Sciences.
CWS has received Speaker Bureau Fees for educational purposes from GILEAD 
Sciences and Abbott.
MWS has received Speaker Bureau Fees for educational purposes from GILEAD 
Sciences.

https://www.hepsanet.org
https://www.hepsanet.org


Page 9 of 11Spearman et al. BMC Global and Public Health            (2023) 1:24  

GW has received fees for advisory boards and lectures from MSD, Gilead Sci-
ences and ViiV; all these fees were paid to his institution.
The remaining authors declare that they have no competing interests.

Author details
1 Division of Hepatology, Department of Medicine, Faculty of Health Sciences, 
University of Cape Town, Cape Town, South Africa. 2 Oxford University Hos-
pitals NHS Foundation Trust, Oxford, UK. 3 Radcliffe Department of Medicine, 
University of Oxford, Oxford, UK. 4 Division of Medical Virology, University 
of Stellenbosch, Stellenbosch, South Africa. 5 LiveWell Initiative, Yesuf Abiodun 
Street, Victoria Island, Lagos, Nigeria. 6 Women in Hepatitis Africa, Wom-
ens Wellness Center for Hepatitis, Isale Ajoke, Iwaya-Makoko, Lagos State, 
Nigeria. 7 Department of Internal Medicine, Jos Univeristy Teaching Hospital, 
Jos, Nigeria. 8 Department of Internal Medicine, St. Paul’s Hospital Millen-
nium Medical College, Addis Ababa, Ethiopia. 9 Hepato-Gastroenterology 
Department, Bogodogo University Hospital Center, Ouagadougou, Burkina 
Faso. 10 Department of Infectious Diseases, Vestfold Hospital Trust, Tønsberg, 
Norway. 11 Institute of Clinical Medicine, University of Oslo, Oslo, Norway. 12 The 
National Organisation for People Living With Hepatitis B, Kampala, Uganda. 
13 Department of Metabolism, Digestion and Reproduction, Division of Diges-
tive Diseases, Imperial College London, London, UK. 14 Medical Research 
Council Unit The Gambia at London School of Hygiene and Tropical Medicine, 
Atlantic Boulevard, Fajara, The Gambia. 15 The Francis Crick Institute, 1 Midland 
Road, London NW1 1AT, UK. 16 Division of Infection and Immunity, University 
College London, Gower Street, London WC1E 6BT, UK. 17 Department of Infec-
tious Diseases, University College London Hospital, Euston Road, London NW1 
2BU, UK. 18 Department of Clinical Sciences and International Public Health, 
Liverpool School of Tropical Medicine, Liverpool, UK. 19 Institut Pasteur, Univer-
sité Paris Cité, Unité d’Épidémiologie Des Maladies Émergentes, Paris, France. 
20 Service d’hépato-Gastroentérologie, CHU Yalgado OUÉDRAOGO, Université 
Joseph KI-ZERBO, Ouagadougou, Burkina Faso. 21 Malawi Liverpool Wellcome 
Trust Clinical Research Programme, Blantyre, Malawi. 22 Department of Clinical 
Infection, Microbiology and Immunity, University of Liverpool, Liverpool, UK. 
23 Division of Infectious Diseases, Department of Medicine, Tygerberg Hospital 
and Stellenbosch University, Cape Town, South Africa. 24 School of Medicine, 
University of Alabama at Birmingham, Birmingham, AL, USA. 25 Centre for Infec-
tious Disease Research in Zambia, Lusaka, Zambia. 26 School of Medicine, 
University of Zambia, Lusaka, Zambia. 27 Department of Infectious Diseases, 
Bern University Hospital, University of Bern, Bern, Switzerland. 28 Department 
of Medicine, Jos University Teaching Hospital, Jos, Nigeria. 

Received: 27 July 2023   Accepted: 2 October 2023

References
 1. Organization WH. Global progress report on HIV, viral hepatitis and sexually 

transmitted infections, 2021. https:// iris. who. int/ bitst ream/ handle/ 10665/ 
341412/ 97892 40027 077- eng. pdf? seque nce=1. Accessed 7 July 2023.

 2. Stockdale AJ, Kreuels B, Henrion MYR, et al. The global prevalence of 
hepatitis D virus infection: systematic review and meta-analysis. J Hepa-
tol. 2020;73(3):523–32.

 3. Global burden of disease (GBD) 2017 Cirrhosis Collaborators. The global, 
regional, and national burden of cirrhosis by cause in 195 countries and 
territories, 1990–2017: a systematic analysis for the Global Burden of 
Disease Study 2017. Lancet Gastroenterol Hepatol. 2020;5(3):245–66.

 4. Globocan 2020 Liver Cancer Statistics. https:// gco. iarc. fr/ today/ data/ facts 
heets/ cance rs/ 11- Liver- fact- sheet. pdf. Accessed 7 July 2023.

 5. Rankings. WH. Liver cancer death rate by country. https:// www. world lifee 
xpect ancy. com/ cause- of- death/ liver- cancer/ ,by- count ry/. Accessed 7 
July 2023.

 6. Yang JD, Mohamed EA, Aziz AO, et al. Characteristics, management, and 
outcomes of patients with hepatocellular carcinoma in Africa: a multi-
country observational study from the Africa Liver Cancer Consortium. 
Lancet Gastroenterol Hepatol. 2017;2(2):103–11.

 7. van der Plas WY, Benjamens S, Kruijff S. The increased need for palliative 
cancer care in Sub-Saharan Africa. Eur J Surg Oncol. 2020;46(7):1373–6.

 8. Voulgaris T, Papatheodoridi M, Lampertico P, Papatheodoridis GV. Clinical 
utility of hepatocellular carcinoma risk scores in chronic hepatitis B. Liver 
Int. 2020;40(3):484–95.

 9. O’Hara GA, McNaughton AL, Maponga T, et al. Hepatitis B virus infection 
as a neglected tropical disease. PLoS Negl Trop Dis. 2017;11(10):e0005842.

 10. Mugisha J, Mokaya J, Bukenya D, et al. A study of knowledge, experi-
ence, and beliefs about hepatitis B virus (HBV) infection in south western 
Uganda. Front Public Health. 2019;7:304.

 11. Global burden of disease (GBD) 2019 Hepatitis B Collaborators. Global, 
regional, and national burden of hepatitis B, 1990–2019: a systematic 
analysis for the Global Burden of Disease Study 2019. Lancet Gastroen-
terol Hepatol. 2022;7(9):796–829.

 12. Matthews PC, Maponga T, Ghosh I, et al. Hepatitis B virus: infection, liver 
disease, carcinogen or syndemic threat? Remodelling the clinical and 
public health response. PLoS Glob Public Health. 2022;2(12):e0001359.

 13. Mofokeng N, Maponga TG, van Schalkwyk M, et al. Barriers that prevent 
adults living with HBV infection from participating in clinical research: 
experience from South Africa. J Virus Erad. 2023;9(1):100317.

 14. Martyn E, Eisen S, Longley N, et al. The forgotten people: hepatitis B 
virus (HBV) infection as a priority for the inclusion health agenda. Elife. 
2023;12:e81070.

 15. Mokaya J, McNaughton AL, Burbridge L, et al. A blind spot? Confront-
ing the stigma of hepatitis B virus (HBV) infection - a systematic review. 
Wellcome Open Res. 2018;3:29.

 16. Tu T, Block JM, Wang S, Cohen C, Douglas MW. The lived experience of 
chronic hepatitis B: a broader view of its impacts and why we need a 
cure. Viruses. 2020;12(5):515.

 17. Freeland C, Farrell S, Kumar P, et al. Common concerns, barriers to care, 
and the lived experience of individuals with hepatitis B: a qualitative 
study. BMC Public Health. 2021;21(1):1004.

 18. Matthews PC, Jack K, Wang S, et al. A call for advocacy and patient voice 
to eliminate hepatitis B virus infection. Lancet Gastroenterol Hepatol. 
2022;7(4):282–5.

 19. LWI. http:// www. livew ellng. org.
 20. The National Organisation for People Living with Hepatitis B. www. nplhb. org.
 21. McNaughton AL, Lemoine M, van Rensburg C, Matthews PC. Extending 

treatment eligibility for chronic hepatitis B virus infection. Nat Rev Gastro-
enterol Hepatol. 2021;18(3):146–7.

 22. Kpokiri EE, Elasi D, Zhang TP, et al. Expanding community engagement 
and advocacy in chronic viral hepatitis. Lancet Gastroenterol Hepatol. 
2022;7(10):902–4.

 23. Adda D, Wang S. A declaration from people living with hepatitis B: a call 
for a whole person approach. J Viral Hepat. 2023;30:630.

 24. Foundation HB. “HepBStories.Org”. https:// www. hepb. org/ resea rch- and- 
progr ams/ patie nt- story- telli ng- proje ct/ patie nt- stori es/. Accessed 7 July 
2023.

 25. World Hepatitis Alliance. “Stories”https:// www. world hepat itisa llian ce. org/ 
stori es/. Accessed 7 July 2023.

 26. Franklin S, Mouliom A, Sinkala E, et al. Hepatitis B virus contact disclosure 
and testing in Lusaka, Zambia: a mixed-methods study. BMJ Open. 
2018;8(9):e022522.

 27. Freeland C, Racho R, Kamischke M, Moraras K, Wang E, Cohen C. Cure 
everyone and vaccinate the rest: the patient perspective on future hepa-
titis B treatment. J Viral Hepatitis. 2021;28(11):1539–44.

 28. Beasley RP, Hwang LY, Lin CC, Chien CS. Hepatocellular carcinoma and 
hepatitis B virus. A prospective study of 22 707 men in Taiwan. Lancet 
(London, England). 1981;2(8256):1129–33.

 29. Shimakawa Y, Yan HJ, Tsuchiya N, Bottomley C, Hall AJ. Association of early 
age at establishment of chronic hepatitis B infection with persistent viral 
replication, liver cirrhosis and hepatocellular carcinoma: a systematic 
review. PLoS One. 2013;8(7):e69430.

 30. de Villiers MJ, Nayagam S, Hallett TB. The impact of the timely birth 
dose vaccine on the global elimination of hepatitis B. Nat Commun. 
2021;12(1):6223.

 31. Memirie ST, Desalegn H, Naizgi M, et al. Introduction of birth dose of 
hepatitis B virus vaccine to the immunization program in Ethiopia: an 
economic evaluation. Cost Eff Resour Alloc. 2020;18:23.

 32. Mebrihit Arefaine AJ, Tilahun Teklehaymanot, Andargachew Mulu, Dawit 
Hailu, Adane Mihret, Mahlet Osman, Dareskedar Teshay, Nega Berhe. 
Effectiveness of birth-dose vaccine in preventing mother-to-child 
transmission of hepatitis B virus in Ethiopia. Abstract FRl-197 EASL 2023. J 
Hepatology 2023;78(Suppl 1):927–8.

 33. Miyahara R, Jasseh M, Gomez P, et al. Barriers to timely administration of birth 
dose vaccines in The Gambia. West Africa Vaccine. 2016;34(29):3335–41.

https://iris.who.int/bitstream/handle/10665/341412/9789240027077-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/341412/9789240027077-eng.pdf?sequence=1
https://gco.iarc.fr/today/data/factsheets/cancers/11-Liver-fact-sheet.pdf
https://gco.iarc.fr/today/data/factsheets/cancers/11-Liver-fact-sheet.pdf
https://www.worldlifeexpectancy.com/cause-of-death/liver-cancer/,by-country/
https://www.worldlifeexpectancy.com/cause-of-death/liver-cancer/,by-country/
http://www.livewellng.org
http://www.nplhb.org
https://www.hepb.org/research-and-programs/patient-story-telling-project/patient-stories/
https://www.hepb.org/research-and-programs/patient-story-telling-project/patient-stories/
https://www.worldhepatitisalliance.org/stories/
https://www.worldhepatitisalliance.org/stories/


Page 10 of 11Spearman et al. BMC Global and Public Health            (2023) 1:24 

 34. Bada FO, Stafford KA, Osawe S, et al. Factors associated with receipt of 
a timely infant birth dose of hepatitis B vaccine at a tertiary hospital in 
North-Central Nigeria. PLOS Glob Public Health. 2022;2(9):e0001052.

 35. World Health Organization. Progress Towards Global Immunization Goals 
- 2019. Summary presentation of key indicators. 2019. Updated July 2020. 
https:// cdn. who. int/ media/ docs/ defau lt- source/ immun izati on/ global_ 
monit oring/ slide sglob alimm uniza tion. pdf. Accessed 7 July 2023.

 36. Gavi Vaccine Investment Strategy 2024. https:// www. gavi. org/ our- allia 
nce/ strat egy/ vacci ne- inves tment- strat egy- 2024. Accessed 7 July 2023.

 37. CDA Foundation; Coalition for Global Hepatitis Elimination, Hepatitis 
Australia, The Hepatitis Fund; Hepatitis B Foundation, Médecins Sans 
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