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The WHO global health sector strategy on viral hepatitis, created in May, 2016, aims to achieve a 90% reduction in 
new cases of chronic hepatitis B and C and a 65% reduction in mortality due to hepatitis B and C by 2030. Hepatitis B 
virus (HBV) is endemic in sub-Saharan Africa, and despite the introduction of universal hepatitis B vaccination and 
effective antiviral therapy, the estimated overall seroprevalence of hepatitis B surface antigen remains high at 6·1% 
(95% uncertainty interval 4·6–8·5). In this Series paper, we have reviewed the literature to examine the epidemiology, 
burden of liver disease, and elimination strategies of hepatitis B in sub-Saharan Africa. This paper reflects a 
supranational perspective of sub-Saharan Africa, and recommends several priority elimination strategies that address 
the need both to prevent new infections and to diagnose and treat chronic infections. The key to achieving these 
elimination goals in sub-Saharan Africa is the effective prevention of new infections via universal implementation of 
the HBV birth-dose vaccine, full vaccine coverage, access to affordable diagnostics to identify HBV-infected individuals, 
and to enable linkage to care and antiviral therapy.

Introduction
According to the most recent estimates of the Global 
Burden of Disease study and WHO, viral hepatitis is 
responsible for approximately 1·34 million deaths 
annually, which is similar to the annual number of 
deaths from HIV/AIDS (1·3 million), malaria 
(0·9 million), and tuberculosis (1·3 million).1,2

Mortality due to viral hepatitis has increased by 63% 
since 1990 and is now ranked the seventh leading cause 
of mortality worldwide; however, global recognition of 
the severity of the problem has not been achieved, and 
a global commitment to combat the disease is still 
needed.2,3 Worldwide, most viral hepatitis morbidity 
and mortality is accounted for by hepatitis B virus 
(HBV) and hepatitis C virus (HCV) infections, with 
96% (95% uncertainty interval [UI] 94–97) of mortality 
and 91% (95% UI 88–93) of disability-adjusted life-years 
in 2013.3 An estimated 95% of individuals with chronic 
HBV or HCV infection, or both, are unaware of their 
infection and so do not benefit from clinical care, 
treatment, and interventions that are designed to 
reduce onward transmission.

In May, 2016, WHO adopted a global hepatitis strategy 
with the goal of eliminating viral hepatitis as a public 
health threat by 2030. The targets to be achieved by 2030 
are ambitious: a 90% reduction in new cases of chronic 
hepatitis B and C, and a 65% reduction in mortality due 
to HBV and HCV infection, both of which rely on 80% of 
treatment-eligible individuals with chronic HBV and 
HCV infections being treated globally.4

Many countries in sub-Saharan Africa are now in the 
process of developing viral hepatitis management 
guidelines and strategic plans to achieve these goals for 

viral hepatitis elimination. Major challenges to the 
elimination of HBV in sub-Saharan Africa include 
curtailing  mother-to-child transmission (MTCT) with 
implementation of the HBV birth-dose vaccine and full 
coverage of the HBV vaccination schedule; access to 
affordable diagnostic assays to identify individuals who 
are infected with HBV and enable efficient linkage to 
care and treatment with nucleoside analogue therapy for 
HBV-monoinfected individuals; and redressing of social 
stigmas associated with the diagnosis of HBV. This 
Series paper represents a collective perspective of 
clinicians and research hepatologists and gastro-
enterologists from sub-Saharan Africa.

Epidemiology of hepatitis B
Hepatitis B is a global health problem, with an estimated 
257 million people chronically hepatitis B surface antigen 
(HBsAg) positive.2 The burden of chronic hepatitis B is 
increasing despite it being an entirely vaccine-preventable 
disease and effective vaccines being available since 1982. 
Globally, hepatitis B mortality is increasing, with 
500 000 to 1·2 million deaths occurring annually, whereas 
mortality due to HIV/AIDS is decreasing with the advent 
of effective antiretroviral therapy (ART).3

According to the 2017 WHO Global Hepatitis Report, 
the number of HBsAg-positive individuals was highest 
in the WHO Western Pacific region (115 million, 
prevalence estimated as 6·2%; 95% UI 5·1–7·6) and 
African region (60 million, prevalence estimate 6·1%; 
4·6–8·5), which together accounted for 68% of the 
global burden.2 Seroprevalence differs depending on sex 
and ethnicity, and between rural and urban areas, with 
the highest prevalence of HBsAg infection found to be 
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in black men and boys born in rural areas, placing 
further economic burden on under-resourced rural 
health-care services.5

In the absence of effective prophylaxis, endemic and 
chronic HBV infection is established in early childhood, 
with HBsAg seroprevalence studies6 showing no 
difference between children aged 5–9 years and adults. 
The risk of HBV infection being chronic is inversely 
related to the age of infection; for example, the proportion 
of individuals who become chronically infected is 
90% after neonatal infection (ie, children born to mothers 
who are hepatitis B e antigen [HBeAg] positive or 
highly viraemic), 20–50% after childhood infection 
(aged <5 years), and less than 5% for adults infected after 
age 20 years. Hepatitis B is responsible for a substantial 
burden of clinical disease. Although the risk is variable, 
people with chronic HBV infection have a 15–40% risk of 
developing cirrhosis, liver failure, or hepatocellular 
carcinoma, and a 15–25% risk of dying from HBV-related 
liver diseases.7

Hepatitis B is estimated to account for 87 890 deaths 
annually in sub-Saharan Africa,2 but longitudinal studies 
on the incidence of cirrhosis in individuals in 
sub-Saharan Africa has proven difficult because liver 
biopsy is not a routine procedure and non-invasive 
transient elasto graphy is not readily accessible.8 However, 
numerous reports9–11 have shown the high incidence of 
hepato cellular carcinoma in sub-Saharan Africa, and 
80% of cases are due to HBV infection. The age-
standardised incidence of hepatocellular carcinoma in 
sub-Saharan Africa is as high as 41·2 per 100 000 people 
per year, with Mozambique having the highest recorded 
incidence (101 per 100 000 male individuals per year).12 
The published incidences of hepatocellular carcinoma 
probably under estimate the actual incidence because of 
the scarcity of cancer registries.13 Cohort studies12 have 
suggested that being male, a family history of 
hepatocellular carcinoma, cirrhosis, high HBsAg 
concentration, high HBV DNA concentration, HBV 
genotypes A and C, basal core-promoter mutations, and 
aflatoxin exposure are all important risk factors for 
hepatocellular carcinoma in sub-Saharan Africa. The 
prognosis for patients with hepatocellular carcinoma is 
poor, with 92% of individuals dying within 1 year of the 
onset of symptoms in under-resourced regions of 
sub-Saharan Africa because of the absence of surveillance  
programmes for small tumours.12

The prevention of neonatal and early childhood 
infection is crucial to prevent chronic infection and 
subsequent complications of chronic liver disease and 
hepatocellular carcinoma.

HIV co-infection adds considerably to the clinical 
burden, with 70% of the 36 million people worldwide 
who have HIV living in sub-Saharan Africa.14,15 An 
estimated 2·6 million HIV–HBV-co-infected individuals 
are in sub-Saharan Africa. HIV–HBV co-infection 
increases the potential risk of perinatal HBV transmission 

and is associated with a more aggressive disease course 
of chronic hepatitis B.14,16–18

Similarly, HBV–hepatitis D virus (HDV) co-infection is 
associated with a more aggressive disease course and 
can present as a co-infection, superinfection, or chronic 
infection. HDV seroprevalence in Africa varies 
geographically, from low in countries south of the 
equator—eg, 0–0·6% in South Africa, 0% in 
Mozambique, and 0·6% in Kenya (south of Mount 
Kenya)—to high in countries north of the equator—eg, 
31% in Kenya (north of Mount Kenya), 7–44% in Tunisia, 
25–28% in Sudan, 17–56% in Somalia, 3% in Senegal, 
6–12% in Nigeria, 15–33% in Mauritania, 9–67% in 
Gabon, 5–58% in Egypt, 2–22% in Djibouti, and 6–27% 
in Cameroon. Epidemic outbreaks have been reported in 
Gabon, Cameroon, Nigeria, and Mauritania.19 Preventing 
HBV infection through vaccination prevents infection 
with HDV because the virus is dependent on HBV 
for propagation.

Achieving the goals of HBV elimination in sub-Saharan 
Africa will require intensification of both preventive and 
treatment strategies, addressing prevention of MTCT, 
universal vaccination, and identification of individuals 
infected with HBV, with the appropriate linkage to care.

Effect of HIV
In contrast to high-income countries, HIV–HBV co-
infection outnumbers HIV–HCV co-infection in sub-
Saharan Africa and probably reflects the low prevalence 
of injecting drug use.15 HBV is generally acquired in 
childhood before age 5 years, whereas HIV infection 
occurs later in life, predominantly via heterosexual 
intercourse. Chronic HIV–HBV co-infection is reported 
in up to 36% of individuals who are HIV positive, with 
the highest prevalence reported in west African and 
southern African cohorts.15 HIV and HBV might share 
transmission routes in infants and children as a result of 
MTCT due to inadequate diagnosis of the mother, and 
hence absence of prophylaxis of blood-borne viruses in 
pregnancy and the peripartum period. Other potential 
shared routes of infection are blood and blood product 
transfusions, unsafe medical and injection practices, 
and traditional scarification practices. Blood-safety pro-
grammes funded by the US President’s Emergency Plan 
for Aids Relief (PEPFAR), the Global Fund, and WHO 
programmes in 38 countries in sub-Saharan Africa have 
increased HBsAg screening of blood donations from 
76% in 2000–04 to 94% in 2010–11, and have consequently 
reduced the risk of HBV transmission from donated 
blood (the median percentage of HBsAg-positive blood 
donations decreased from 7·1% to 4·4% during this 
period).20 40 WHO-supported African countries now 
report testing 100% of blood donations for all 
transfusion-transmitted infections; but problems still 
exist with inconsistent screening procedures, non-WHO 
prequalified test kits, and a scarcity of confirmatory 
nucleic acid testing.21
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HIV–HBV co-infection promotes an aggressive disease 
course of hepatitis B by the following mechanisms: 
increasing replication of the virus and rates of HBV 
reactivation; increasing risk of acute liver failure, 
chronicity of newly acquired HBV infections, and occult  
infection (characterised by absence of HBsAg and low 
viral replication; HBV DNA concentration <200 IU/mL); 
accelerating progression to fibrosis and cirrhosis, with 
hepatocellular carcinoma occurring at a younger age; and 
increasing the risk of ART hepatotoxicity.14,15,17,18,22–29

Liver-related mortality is twice as high for individuals 
who are co-infected with HIV–HBV as it is for those who 
are co-infected with HIV–HCV. Individuals with a 
CD4 cell count of less than 200 cells per mL have a risk of 
liver-related deaths that is 16·2 times higher than that of 
those with a CD4 count of more than 350 cells per mL.30 
Additionally, a potential association with adverse HIV 
outcomes in individuals who are HIV–HBV co-infected 
has been reported,31–34 in which HIV-associated immune 
deficiency was aggravated in those with active HBV 
replication, resulting in increased progression to AIDS-
related outcomes and all-cause mortality.

MTCT of HBV
The prevalence of HBV infection largely reflects the 
failure of maternal and child health programmes to 
prevent MTCT and early childhood transmission.

In sub-Saharan Africa, horizontal transmission in 
children between the ages of 6 months and 5 years is 
common because of close interaction with infected 
household contacts and playmates. However, vertical 
transmission also occurs, and HIV–HBV co-infection 
increases this risk. Pregnant women who are HIV–HBV 
co-infected are twice as likely to test positive for HBeAg, 
three times more likely to have detectable HBV DNA, 
and have higher HBV DNA serum concentrations than 
those who are HBV monoinfected, thereby greatly 
increasing the risk of MTCT.14,17 In one west African 
study,16 maternal HIV–HBV co-infection increased the 
probability of MTCT of HBV by 2·5.

Universal HBV vaccination will reduce the risk of 
childhood infection. However, prevention of MTCT of 
HBV requires identification of pregnant women who 
are infected with HBV with high viraemia, assessment 
of the need for prophylactic antiviral therapy in the 
third trimester of pregnancy, incorporation of 
the HBV birth-dose vaccine into the universal HBV 
vaccination schedule, and implementation of full 
HBV vaccine coverage.

HBsAg screening
Antenatal HBsAg screening is essential to identify 
women who are infected with HBV and is recommended 
by WHO in countries where HBsAg prevalence is 2% or 
higher.2 No formal documentation has been published 
detailing which sub-Saharan countries have a formal 
policy for HBsAg screening during pregnancy. Pregnant 

women are almost always screened for HIV; however, 
many countries in sub-Saharan Africa do not routinely 
screen pregnant women for HBsAg and screening is 
usually only encouraged by doctors. A systematic review 
and meta-analysis35 examined the pooled risk of MTCT 
and found that annually an estimated 1% of newborn 
babies in sub-Saharan Africa are infected with HBV.

HBsAg screening should be done during the first 
trimester of pregnancy and pregnant women who are 
not immunised against HBV should receive HBV 
vaccination, since vaccination is entirely safe during 
pregnancy. Women who are positive for HBsAg should 
be referred for additional testing, counselling, and 
medical management. Identification of women who are 
HBsAg positive provides further opportunities to screen, 
vaccinate, and identify potentially infected partners, 
siblings, and children, thereby identifying clusters of 
HBV infection and breaking cycles of HBV infection 
within families.

Women of childbearing age in the immune tolerant 
(HBeAg positive with HBV DNA concentration 
>200 000 IU/mL) or immune control phase (HBeAg 
negative with HBV DNA concentration <2000 IU/mL) 
are not candidates for HBV treatment. However, MTCT 
risk needs to be considered in pregnant women with 
high HBV viral loads (HBV DNA concentration 
>200 000 IU/mL) irrespective of HBeAg status.36,37 
Combined treatment of newborn babies with hepatitis B 
hyperimmune globulin and HBV birth-dose vaccine 
within 24 h of delivery prevents MTCT of HBV in 80–95% 
of cases.38,39 However, hepatitis B hyperimmune globulin 
is expensive, not readily available at most primary health-
care clinics in sub-Saharan Africa, and thus initiation of 
prophylactic nucleoside analogue antiviral therapy in the 
third trimester of pregnancy should be considered to 
reduce the risk of MTCT.

Universal HBV vaccination and the birth-dose vaccine
In 1991, WHO recommended the incorporation of an 
HBV vaccine into the Expanded Programme of 
Immunization (EPI)40 since it is the most effective way to 
reduce the global burden of HBV. So far, 196 countries 
worldwide and 47 in the WHO region of Africa have 
incorporated HBV vaccination into their EPIs. Ott 
and colleagues conducted a systemic review41 using 
worldwide HBsAg seroprevalence data collected over a 
27-year period (1980–2007) to estimate HBsAg prevalence 
for 1990 and 2005 using an empirical Bayesian 
hierarchical model. They confirmed that HBsAg 
seroprevalence has decreased in many regions of the 
world as a result of universal HBV vaccination, and the 
vaccine is estimated to have prevented more than 
1·3 million deaths. Although universal vaccination has 
globally decreased HBsAg prevalence in children younger 
than 5 years from 4·7% in the prevaccination era (1980s 
to early 2000s) to 1·3% in 2015,2 HBsAg prevalence in the 
WHO region of Africa remains at 3%.2
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Most countries in sub-Saharan Africa administer the 
HBV vaccine to babies at 6, 10, and 14 weeks to prevent 
childhood infection between 6 months and 5 years. 
In 2009, WHO recommended use of the HBV birth-dose 
vaccine in all countries.42 A monovalent HBV vaccine 
should be administered within 24 h of delivery. However, 
only nine (19%) of the 47 countries in the WHO Africa 
region had introduced universal HBV birth-dose 
vaccination by July, 2017 (table).2,43 Barriers to providing 
HBV birth-dose vaccine in sub-Saharan Africa include 
the cost, because funding from Gavi was not available for 
the monovalent HBV birth-dose vaccine; transporting 
and administering the vaccine in the setting of 
home-births; and concerns about appropriate vaccine 
storage—eg, refrigeration, security, and storage outside 
the cold chain.

The importance of the HBV birth-dose vaccine is now 
being recognised. The report from the WHO regional 
consultation on viral hepatitis control in the WHO 
African region, held in Brazzaville, Congo, in 2016, 
stated that Benin, Cameroon, Congo (Brazzaville), Côte 
d’Ivoire, Ethiopia, Ghana, and Sierra Leone were 
planning to implement the HBV birth-dose vaccine in 
2017 or 2018, whereas South Africa and Guinea remained 
undecided.44 São Tomé and Príncipe and Mauritius only 
offer the HBV birth-dose vaccine to infants with HBsAg-
positive mothers.43 An average of four WHO African 
countries per year will need to introduce the HBV birth-
dose vaccine to meet the regional target by 2020. Of 
concern, in 2014, less than 38% of babies born worldwide 
received the HBV birth-dose vaccine within 24 h of birth.2 
Monovalent HBV vaccines can be administered at the 
same time as the BCG and oral polio vaccines, hence no 
additional infra structures are required; however, 
innovative approaches need to be developed to enable 
administration of the HBV birth-dose vaccine to babies 
who are delivered at home. A WHO review 45 of published 
and manufacturer data suggests that some monovalent 
HBV vaccines are heat stable beyond the standard cold 
chain range of 2–8°C, and so previous concerns about 
the cold chain in rural areas should no longer be a barrier 
to the administration of the HBV birth-dose vaccine.46

The birth-dose vaccine should be followed by two or 
three doses to complete the primary series. One of the 
following two options is considered appropriate by 
WHO:47 a three-dose schedule, with the monovalent 
HBV birth-dose vaccine followed by the second and 
third doses given as part of the multivalent vaccine, 
with each vaccine dose given 4 weeks apart; or 
four doses of vaccine, in which the monovalent HBV 
birth-dose vaccine is followed by three multivalent 
vaccine doses given according to the routine EPI 
schedule. Multivalent vaccine products that include an 
HBV vaccine are widely used in EPI schedules, but only 
monovalent HBV vaccines can be used at birth, and 
access to the monovalent vaccine is becoming 
increasingly difficult.47

A four-dose vaccine schedule is easier to implement and 
does not immunologically compromise infants who might 
not have access to the HBV birth-dose vaccine. The risk of 
chronic HBV infection, despite HBV birth-dose vaccination, 
is 3·74 times higher if the interval between the first and 
second vaccine doses is more than 10 weeks, making 
adherence to appropriate vaccine schedules essential.48

A Taiwanese study49 has shown that full HBV vaccine 
coverage is essential, with incomplete vaccination 
being the most important risk predictor for 
hepatocellular carcinoma (hazard ratio [HR] 2·52, 
95% CI 1·25–5·05; p=0·0094), fulminant hepatic 
failure (4·97, 3·05–8·11; p<0·0001), and chronic liver 
disease (6·27, 3·62–10·84, p<0·0001; HRs calculated 
after adjustment for maternal HBsAg status) in those 
who become infected with HBV. Unfortunately, full 
vaccine coverage with three HBV vaccine doses is poor: 
WHO–UNICEF estimated that in 2015, only 77% of 
infants in Africa received full vaccine coverage.2,43

The success of the HBV birth-dose vaccine and 
full vaccine coverage in preventing childhood HBV 
acquisition has been shown in China. A partnership 
between Gavi and the Chinese Government supporting 
free HBV birth-dose vaccination, in combi nation with 
the upscaling of the full HBV vaccine schedule and use 
of village-based health-care workers to administer 
the HBV birth-dose vaccine, reduced HBsAg 
seroprevalence in 2009 to 0·96% in children younger 
than 5 years compared with 9·67% in 1992.50

Third-trimester antiviral prophylaxis
Combined immune prophylaxis with hepatitis B 
hyperimmune globulin and HBV birth-dose vaccine fails 

Date of implementation

Algeria 2004

Angola 2015

Benin Planned for 2017–18

Botswana Pre-2000

Cape Verde 2002

Cameroon Planned for 2017–18

Congo (Brazzaville) Planned for 2017–18

Côte d’Ivoire Planned for 2017–18

Ethiopia Planned for 2018

The Gambia 1990

Ghana Planned for 2017–18

Mauritania 2013

Namibia 2014

Nigeria 2004

Senegal 2016

Sierra Leone Planned for 2017–18

Data from WHO–UNICEF estimates of national HBV immunisation coverage, 
July, 2017.43

Table: Countries in the WHO region of Africa that have implemented or 
are planning to implement the HBV birth-dose vaccine
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in 10–30% of infants born to mothers with HBV DNA 
concentrations greater than 6 log10 copies per mL.38,51,52

Several studies have suggested that antiviral therapy 
with lamivudine,53 telbivudine,54 or tenofovir55 during 
the third trimester of pregnancy could be clinically 
cost-effective in reducing vertical HBV transmission 
compared with no treatment or placebo. The efficacy in 
the prevention of MTCT and the safety of tenofovir 
prophylaxis in the third trimester have been reported 
from China.55 In a multicentre, randomised controlled 
study, 200 pregnant women who were HBeAg positive 
with HBV DNA concentrations of more than 
200 000 IU/mL were randomly assigned to receive no 
antiviral therapy or tenofovir 300 mg daily from 
gestational week 30–32 to 4 weeks post partum. 
All infants received prophylaxis with hepatitis B 
hyperimmune globulin and HBV birth-dose vaccine. 
At post-partum week 28, the proportion of MTCT was 
significantly lower in infants born to tenofovir-treated 
mothers than in those born to untreated mothers, both 
by per-protocol analysis (0% vs 7%, p=0·01) and intention-
to-treat analysis (5% vs 18%, p=0·007).55

The American Association for the Study of Liver 
Diseases suggests the initiation of tenofovir 300 mg daily 
at 28–32 weeks of pregnancy if HBV DNA concentrations 
are higher than 200 000 IU/mL to further reduce the risk 
of perinatal transmission. The European Association for 
the Study of the Liver recommends that all pregnant 
women with HBV DNA concentrations higher than 
200 000 IU/mL should start tenofovir 300 mg daily at 
24–28 weeks of pregnancy and continue for up to 
12 weeks after delivery.56,57

The 2015 WHO guidelines on prevention, care, and 
treatment of people with chronic hepatitis B58 made no 
formal recommendation regarding the routine use 
of nucleoside analogue therapy, but this policy is 
under review.

Tenofovir is a category B teratogenic antiviral drug, and 
is the recommended nucleoside analogue for prophylaxis 
in pregnancy. Data from both HBV-infected and 
HIV-infected pregnant women suggest that the use of 
tenofovir is safe in pregnancy, with a similar prevalence 
of birth defects compared with the general population—
ie, 2%.58 Tenofovir can be stopped 3 months after birth, if 
it was prescribed only to prevent MTCT.

Identification of pregnant women who are highly 
viraemic is a prerequisite for appropriate antiviral 
prophylaxis. This identification requires testing for 
HBeAg, or, ideally, HBV DNA quantification, which is 
expensive and not readily available in many countries. 
A recent Taiwanese study59 suggested that HBsAg 
quantification was able to predict perinatal 
transmission. A strong positive quantitative correlation 
was found between maternal HBsAg and maternal 
HBV DNA concentrations, especially in pregnant 
women who were HBeAg positive. The optimal cutoff 
of maternal HBsAg concentration to predict perinatal 

HBV transmission was 4·1 log10 IU/mL or 12 500 IU/mL, 
with a sensitivity of 100% and specificity of 71%.59 
However, quantitative HBsAg testing in sub-Saharan 
Africa is not routinely available.

If assessment of HBV DNA concentrations in pregnant 
women who are HBsAg positive is not possible, the 
option of starting tenofovir in the third trimester to 
prevent MTCT could be advantageous, and these mothers 
could then be referred for assessment re garding the need 
for ongoing antiviral therapy after birth.

The efficacy of universal HBV vaccination
The universal HBV vaccine has proven to be exemplary 
in Taiwan. Introduced in 1984, together with a 
catch-up vaccination programme and improved maternal 
screening, universal vaccination resulted in a decrease in 
the prevalence of HBsAg positivity in children younger 
than 15 years from 9·8% in 1984 to 0·3% in 2009.60,61 
HBV infection as measured by hepatitis B core antibody 
seropositivity decreased from 38% in 1984 to 4·6% in 
2009.62 Furthermore, the average annual hepatocellular 
carcinoma incidence in children aged 6–14 years 
decreased from 0·7 per 100 000 children in 1981–86 to 
0·36 per 100 000 children in 1990–94.63 A similar decline 
in HBsAg seroprevalence and hepatocellular carcinoma 
incidence has been seen in other HBV-endemic countries 
that have implemented universal HBV vaccination.64–66

In rural China, neonatal vaccination reduced the 
mortality of infant fulminant hepatitis and severe 
end-stage liver disease with efficacies of 69% (95% CI 
34–85) and 70% (15–89), respectively. Vaccination also 
reduced hepatocellular carcinoma incidence with an 84% 
efficacy (95% CI 23–97).67

Continuing to assess the ongoing efficacy of hepatitis B 
vaccination programmes is important, and countries in 
sub-Saharan Africa will need to incorporate monitoring 
of these vaccination programmes into their action plans. 
In South Africa, following the introduction of universal 
HBV vaccination into the EPI in April, 1995, overall 
HBsAg seroprevalence declined from 12·8% in 1995 to 3% 
in 2009 in children younger than 5 years.68 South Africa 
has no HBV birth-dose vaccine and no catch-up 
programme, and studies69–73 have shown that HBsAg 
prevalence in adults ranges from 3% to 25%, with the 
highest prevalence in adults who are infected with HIV.

Prevention of adult acquisition and 
transmission
Since adult infection is invariably symptomatic and 
infrequently leads to chronic infection (<5%), adult 
catch-up vaccination programmes are not cost-effective. 
However, with an elimination strategy, high-risk 
individuals must be identified and vaccinated, including 
health-care workers, individuals with underlying 
chronic liver disease, immunocompromised individuals, 
men who have sex with men, and seronegative partners 
of those with chronic HBV infection. This strategy 
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requires the ability to screen for HBsAg and hepatitis B 
surface antibodies and administer HBV vaccines at all 
levels of care.

Diagnosis and access to care for individuals who 
are infected with HBV
Although vaccination is effective in reducing incident 
chronic disease in high prevalence countries, the effect on 
the incidence of advanced liver disease will not be seen for 
several decades. A large reservoir of chronic hepatitis B 
remains in sub-Saharan Africa. To prevent the life-
threatening complications of cirrhosis, liver failure, and 
hepatocellular carcinoma, identification of individuals 
who are infected with HBV is essential to assess the need 
for treatment and appropriate frequency of follow-up. 
This identification is difficult because chronic hepatitis B 
is an asymptomatic disease, only presenting when 
complications arise. Diagnostic testing is expensive and 
accurate WHO-prequalified HBV point-of-care testing 
that can be easily administered at primary levels of health 
care will be important.

The Prevention of Liver Fibrosis and Cancer in Africa 
(PROLIFICA) project assessed the diagnostic accuracy of 
three point-of-care tests (Alere Determine HBsAg [Alere, 
Waltham, MA, USA], VIKIA HBsAg [BioMérieux, 
Craponne, France], and Espline HBsAg [Fujirebio Inc, 
Tokyo, Japan]) in field and laboratory settings in 
the Gambia. Sensitivity and specificity of the Determine 
test was 88·5% and 100% in the field and 95·3% and 
93·3% in the laboratory setting, respectively. The Vikia 
test had 90·0% sensitivity and 99·8% specificity in 
the field, and Espline had 93·9% sensitivity and 94·7% 
specificity in the laboratory. All three point-of-care tests 
had acceptable ranges of diagnostic accuracy and were 
rapid, inexpensive HBsAg screening alternatives to 
laboratory-based testing.74 The PROLIFICA project also 
showed that large-scale test-and-treat programmes are 
feasible and cost-effective in sub-Saharan Africa if a high 
coverage of community-based screening and good linkage 
into care are present, since only a small proportion of 
individuals who are HBsAg positive will need treatment.75,76

Once HBV is diagnosed, these infected individuals 
must be given appropriate treatment, especially since 
clinicians frequently do not recognise the need to treat an 
individual in the absence of symptoms. The history of 
HBV infection is complex and involves a spectrum of 
signs and symptoms, from relatively inactive disease to 
life-threatening complications. Treatment indications are 
based on patterns of viral replication and the degree of 
necroinflammation and fibrosis.

WHO has developed guidelines for the management of 
HBV infection that are applicable to resource-limited 
countries and regions, but each country should develop 
their own guidelines that are adapted to the needs of the 
individual country.58 Appropriate clinical assessment 
for treatment requires a detailed clinical history, 
physical examination, full blood count, prothrombin time, 

creatinine, liver profile, alpha-fetoprotein, and ultrasound 
imaging. Non-invasive methods of assessing for advanced 
fibrosis to identify and prioritise patients with advanced 
liver disease will be required and can be linked to existing 
HIV test-and-treat infrastructures.

The aspartate aminotransferase (AST) to platelet ratio 
index (APRI) score and transient elastography (Fibroscan, 
[Echosens, Paris, France]) have been validated as non-
invasive markers of fibrosis, with the APRI score being 
WHO’s preferred method, but assessment using these 
methods in sub-Saharan Africa has been minimal. 
Fibroscan is not widely used because of the high cost of 
the equipment, need for trained operators, and the costs 
of maintenance. Tests that use the APRI score are readily 
available at most hospitals, cost less than a few US dollars 
each, and can potentially increase identification of 
individuals with cirrhosis who should be treated. HBV 
DNA testing, which is essential to identify individuals 
with high viraemia, remains costly (US$100–400 per test), 
and therefore inaccessible in resource-limited countries 
and regions.

WHO guidelines suggest that treatment should be 
targeted at individuals at highest risk of disease 
progression, and are primarily based on the detection of 
persistently raised alanine aminotransferase (ALT)  
concentrations and HBV DNA concentrations higher 
than 20 000 IU/mL in individuals older than 30 years. All 
individuals with cirrhosis should be treated regardless of 
their ALT concentrations, HBeAg status, or HBV DNA 
concentrations. Less than 20% of individuals who are 
infected with HBV require treatment. Most HBV-infected 
individuals have low HBV replication, minimal 
necroinflammatory disease without advanced fibrosis, 
and are at low risk of progression, and hence do not require 
treatment. However, ongoing minimal monitoring is 
required, imposing an additional health-care burden in 
resource-limited regions. Assessment of the risk of 
progression requires clinical assessment, including 
assessing the family history of hepatocellular carcinoma 
and monitoring of ALT, HBV DNA, alpha-fetoprotein, and 
ultrasound every 6–12 months, with an annual non-
invasive assessment of fibrosis. Point-of-care testing of 
HBV DNA concentrations is urgently needed, as well as 
non-invasive portable imaging to better estimate 
progression risk and appropriate follow-up.

Appropriate HBV antiviral therapy has been shown to 
have an effect on the development of cirrhosis and risk of 
hepatocellular carcinoma, improving liver-related and 
all-cause mortality.77–79 The efficacy of large-scale interferon-
based therapy is uncertain, since the effectiveness of 
pegylated interferon is restricted, the side-effects of 
therapy are substantial, and monitoring of patients is 
impractical in sub-Saharan Africa. Most individuals who 
are infected with HBV in sub-Saharan Africa do not fit the 
clinical profile for interferon-based therapy and will 
usually require lifelong nucleoside analogue treatment to 
suppress HBV DNA replication.
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Tenofovir, which has a high barrier to resistance, is 
the WHO-preferred nucleoside analogue, and although 
lamivudine and tenofovir are widely available as part of 
ART, these nucleoside analogues are not always 
accessible to monoinfected patients with HBV in many 
countries in sub-Saharan Africa. For those patients, 
access to tenofovir treatment at all levels of care will be 
essential to prevent the development of complications 
of chronic hepatitis B and to further prevent 
HBV transmission. Tenofovir alafenamide, an oral 
phosphonoamidate prodrug of tenofovir, has now been 
approved for the treatment of chronic hepatitis B in 
adults with compensated liver disease. This prodrug has 
similar efficacy to tenofovir both in individuals who are 
HBeAg positive and in those who are HBeAg negative, 
but has fewer detrimental effects on bone mineral 
density and creatinine clearance.80,81

Despite the precipitous decline in drug costs (generic 
tenofovir costs less than US$50 per annum in 
sub-Saharan Africa), cost linked to gross national product 
is still high in regions where most patients pay for their 
own treatment and nucleoside analogue treatment is 
usually lifelong. Crucially, HBV diagnostics and antivirals 
need to be available at more affordable prices in 
sub-Saharan Africa.

Overcoming challenges
Prevention of HBV MTCT
Integration of HBV birth-dose vaccination into newborn-
care policies and practices is essential, as well as assigning 
responsibility for administering the birth dose. The 
capacity for vaccine storage, handling, administration, 
reporting, and recording needs to be increased. Antenatal 
visits are a key opportunity for education because 74% of 
pregnant women in the WHO region of African have at 
least one antenatal care contact, providing the opportunity 
to educate pregnant women and other caregivers during 
the antenatal period regarding the importance and timing 
of HBV birth-dose vaccination.47 Innovative approaches to 
ensure the timely administration of the HBV birth-dose 
vaccine that have been successful in Vietnam,82 
Indonesia,83 and China50—ie, pregnancy tracking, 
administration of the vaccine by village-based care 
workers, and the use of compact, prefilled autodisposable 
devices (HB-Uniject [BD Pharmaceutical Systems, 
Franklin Lakes, NJ, USA])—should be easily trans latable 
to sub-Saharan Africa. These strategies have enabled 
districts to achieve between 84% and 97% vaccination 
coverage in rural home-based birth settings.82,83 The WHO 
2030 goal of 90% HBV birth-dose vaccine coverage should 
prevent 84% of HBV-related deaths, compared with 
prevention of just 68% of deaths without the birth-dose 
vaccine. Integration of HBV birth-dose vaccination into 
an early postnatal care package (home visits within 1 day 
of a home-birth), as recommended by WHO–UNICEF in 
2009, has the dual benefit of improving newborn survival 
and reducing long-term HBV mortality.

Diagnosis and linkage to care
Importantly, scaling up the use of antiviral therapy for 
HBV infection in a manner that is feasible in resource-
limited regions must be emphasised. Affordable 
diagnostics must be available at all levels of care to 
identify individuals who require treatment and 
appropriate follow-up. WHO-prequalified point-of-care 
diagnostics would increase diagnostic capacity, as would 
the use of the same diagnostic platforms for HBV DNA 
concentration quantification that are available for HIV 
DNA concen tration quantification—eg, Gene Xpert Tests 
(Cepheid Inc, Sunnydale, CA, USA). The PROLIFICA 
project has validated an in-house quantitative real-time 
PCR method—an assay based on SYBR Green—against 
two commercial assays: COBAS TaqMan (Roche 
Molecular Diagnostics, Pleasanton, CA, USA) and Abbot 
Real Time HBV assay (Abbott Laboratories, Lake Bluff, 
IL, USA). The in-house quantitative real-time PCR assay 
had good intra-assay and inter-assay reproducibility over 
a range of 45–4·5 × 10⁸ copies per mL, detected loads as 
low as 5 IU/mL, was rapid (4 h 15 min per assay), and 
two-to-three times cheaper.84

Supranational purchasing and volume discounts could 
allow transient elastography technology to be installed in 
regional centres and enable portable machines to be put 
in outreach clinics, thus facilitating recognition of 
substantial fibrosis. Programmes such as the Extension 
for Community Healthcare Outcomes (ECHO) Project 
that enable delivery of best-practice care for individuals 
with chronic viral hepatitis in disadvantaged 
communities play a crucial role in “democratising” 
knowledge and practice by increasing the local capacity 
to identify and treat disease.85

The high number of annual deaths and the economic 
burden of HBV, even despite the development of 
effective vaccinations, are preventable, and this needs to 
be accepted by governments. State-sponsored treatments 
should be provided if necessary to make change possible. 

Clear referral pathways of care need to be established 
with sustainable access to antivirals for individuals who 
are HBV monoinfected, as well as community education 
programmes around transmission routes to break down 
the stigmas associated with HBV diagnosis within 
families, the community, and the workplace.

Assessing the impact of national viral hepatitis 
action plans
To monitor progress in sub-Saharan Africa, an interim 
assessment of progress towards the 2030 objectives will be 
needed in 2020. Individual countries should audit the 
effectiveness of their plans against the recommended 
WHO 2020 targets. Notable focus areas should include 
HBV birth-dose vaccine administration, full HBV-vaccine 
coverage, accredited testing of 95% of blood donations, safe 
injection practices (50% coverage with safe devices), needle 
and syringe exchange programmes, and upscaled diagnosis 
of chronic infection, with at least 30% diagnosed.86
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Conclusions
HBV is endemic in sub-Saharan Africa and, despite the 
introduction of universal HBV vaccination, the estimated 
overall HBsAg seroprevalence remains high at 6·1%. 
Most individuals with chronic hepatitis B are unaware of 
their infection and thus do not benefit from clinical care, 
treatment, and interventions designed to reduce onward 
transmission and disease progression.

To achieve the WHO goals of eliminating HBV by 2030, 
sub-Saharan Africa will need to actively prioritise 
implementation of several elimination strategies (panel). 
Antenatal HBsAg screening, prevention of MTCT with 
administration of tenofovir to pregnant women who are 
HBV monoinfected with HBV DNA concentrations higher 
than 200 000 IU/mL, together with HBV birth-dose 
vaccination, and ensuring subsequent full HBV-vaccine 
coverage should form the cornerstone of any HBV 
elimination strategy. Similar strategies involving pregnancy 
tracking and involvement of community health-care 
workers that have proved successful in China,50 Indonesia,83 
and Vietnam82 in ensuring timely administration of the 
HBV birth-dose vaccine could be adopted in rural settings 
in sub-Saharan Africa where home-births are common.

Although maternal HIV and HBV transmission has 
been reduced by ART, MTCT prevention programmes, 
and early infant HBV vaccination, a concerning Zambian 
study15 revealed that ART upscaling was associated with a 
decline in routine vaccination coverage because 
health-care systems could not effectively cope with both 
tasks. Furthermore, although increasing the scale-up of 
global ART should limit HBV-related liver disease 
through dual antiviral activity in HIV–HBV co-infected 
individuals, individuals who are HBV monoinfected are 
still at a disadvantage since they frequently remain 
undiagnosed with restricted access to therapy.

Development of locally applicable management 
guidelines and affordable HBV point-of-care testing that 
enables increased diagnosis and linkage to care, with 
sustainable access to antivirals, will be important to prevent 
the development of complications associated with chronic 
hepatitis B and further transmission. Implementation of 
these elimination strategies will require the active support 
of national departments of health, with the appropriate 
allocation of funds and development and strengthening of 
appropriate infrastructures.

The ultimate elimination of viral hepatitis will require 
an effective partnership between affected communities, 
professional and community organisations, governments 
and national departments of health, researchers and 
health professionals, and pharmaceutical companies. 
Chronic viral hepatitis must finally be recognised as a 
health priority by governments in countries where the 
disease is prevalent to reduce the clinical burden of HBV 
that continues despite vaccination programmes. Non-
equitable systems for HIV-related versus HBV-related 
services must be eliminated to solidify coordinated 
efforts and interventions.
Contributors
CWS drafted the manuscript. All authors contributed equally to 
reviewing the available literature, providing country specific 
perspectives, formulating consensus recommendations, and reviewing 
the manuscript. MWS and GD provided additional technical expertise.

Declaration of interests
GD reports personal fees from Gilead Sciences and Bristol-Myers 
Squibb outside the submitted work. All other authors declare no 
competing interests.

Acknowledgments
This manuscript was generated via a series of meetings and discussions 
between the authors representing a range of sub-Saharan African 
countries. The funding for these meetings, was, in part, funded by the 
Bristol-Myers Squibb Foundation through their Secure the Future 
project. The Bristol-Myers Squibb Foundation played no role in the 
development, writing, or editing of the manuscript.

References
1 GBD 2016 Causes of Death Collaborators. Global, regional, and 

national age-sex specific mortality for 264 causes of death, 1980–2016: 
a systematic analysis for the Global Burden of Disease Study 2016. 
Lancet 2017; 390: 1151–210.

Search strategy and selection criteria

We identified references for this Review using PubMed with 
the search terms “hepatitis B”, “elimination strategies”, “WHO 
Africa region”, “sub-Saharan Africa”, “burden of liver disease”, 
and “hepatitis B birth dose vaccine” from June 1, 2000, until 
April 30, 2017. Articles were also identified through searches of 
the authors’ own files. Only papers published in English were 
reviewed. The final reference list was generated on the basis of 
originality and relevance to the broad scope of this Review.

Panel: Recommended priority actions for the elimination of hepatitis B in sub-
Saharan Africa

• Prevention of mother-to-child transmission (MTCT)
• Mandatory antenatal hepatitis B surface antigen (HBsAg) screening: screening 

tests using available laboratory infrastructures—eg, ELISA-based serology or 
point-of-care tests

• Initiation of tenofovir 300 mg daily at 28–32 weeks of pregnancy if hepatitis B virus 
(HBV) DNA concentration is higher than 200 000 IU/mL to further reduce risk of 
perinatal transmission

• Real time quantitative PCR or in-house quantitative PCR to establish MTCT risk
• Hepatitis B e antigen (HBeAg) testing if quantitative HBV PCR not available
• If HBeAg and quantitative HBV PCR not available, treat pregnant women based on 

HBsAg positivity and refer for further assessment of whether antiviral therapy is 
needed after delivery

• Baby treated with HBV birth-dose vaccine within 24 h of birth
• Ensure full coverage of universal hepatitis B vaccination

• Identify high-risk groups, especially family members, household contacts, and sexual 
contacts for HBsAg screening, HBV vaccination, or linkage to care
• Use of affordable WHO prequalified point-of-care testing for HBV serology and 

HBV DNA concentration quantification to upscale identification of individuals 
infected with HBV

• Ensure that health-care workers are screened and vaccinated against HBV
• Establish pathways of linkage to care for individuals who are HBV monoinfected
• Ensure sustainable access to tenofovir for individuals who are HBV monoinfected



908 www.thelancet.com/gastrohep   Vol 2   December 2017

Series

2 WHO. Global hepatitis report, 2017. Geneva: World Health 
Organization, April, 2017. www.who.int/hepatitis/publications/global-
hepatitis-report2017/en/ (accessed July 24, 2017).

3 Stanaway JD, Flaxman AD, Naghavi M, et al. The global burden of 
viral hepatitis from 1990 to 2013: findings from the Global Burden of 
Disease Study 2013. Lancet 2016; 388: 1081–88.

4 WHO. Global health sector strategy on viral hepatitis 2016–2021: 
towards ending viral hepatitis. Geneva: World Health Organization, 
2016. apps.who.int/iris/bitstream/10665/246177/1/WHO-HIV-
2016.06-eng.pdf (accessed Feb 25, 2017).

5 Zampino R, Boemio A, Sagnelli C, et al. Hepatitis B virus burden in 
developing countries. World J Gastroenterol 2015; 21: 11941–53.

6 Maynard JE. Hepatitis B: global importance and need for control. 
Vaccine 1990; 8 (suppl): S18–20.

7 McMahon BJ. The natural history of chronic hepatitis B virus 
infection. Hepatology 2009; 49 (suppl 5): S45–55.

8 Lin X, Robinson NJ, Thursz M, et al. Chronic hepatitis B virus 
infection in the Asia-Pacific region and Africa: review of disease 
progression. J Gastroenterol Hepatol 2005; 20: 833–43.

9 Ladep NG, Lesi OA, Mark P, et al. Problem of hepatocellular 
carcinoma in West Africa. World J Hepatol 2014; 6: 783–92.

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

11 Lemoine M, Thursz MR. Battlefield against hepatitis B infection and 
HCC in Africa. J Hepatol 2017; 66: 645–54.

12 Kew MC. Epidemiology of hepatocellular carcinoma in sub-Saharan 
Africa. Ann Hepatol 2013; 12: 173–82.

13 Crocker-Buque T, Pollock AM. Appraising the quality of 
sub-Saharan African cancer registration systems that contributed to 
GLOBOCAN 2008: a review of the literature and critical appraisal. 
J R Soc Med 2015; 108: 57–67.

14 Kourtis AP, Bulterys M, Hu DJ, Jamieson DJ. HIV–HBV 
co-infection—a global challenge. N Engl J Med 2012; 366: 1749–52.

15 Matthews PC, Geretti AM, Goulder PJ, Klenerman P. Epidemiology and 
impact of HIV coinfection with hepatitis B and hepatitis C viruses in 
sub-Saharan Africa. J Clin Virol 2014; 61: 20–33.

16 Sangaré L, Sombié R, Combasséré AW, et al. Antenatal transmission 
of hepatitis B virus in an area of HIV moderate prevalence, 
Burkina Faso. Bull Soc Pathol Exot 2009; 102: 226–29 (in French).

17 Hoffmann CJ, Thio CL. Clinical implications of HIV and hepatitis B 
co-infection in Asia and Africa. Lancet Infect Dis 2007; 7: 402–09.

18 Puoti M, Torti C, Bruno R, Filice G, Carosi G. Natural history of 
chronic hepatitis B in co-infected patients. J Hepatol 2006; 
44 (suppl 1): S65–70.

19 Hughes SA, Wedemeyer H, Harrison PM. Hepatitis delta virus. 
Lancet 2011; 378: 73-85.

20 Apata IW, Averhoff F, Pitman J, et al, on behalf of the Centers for 
Disease Control and Prevention (CDC). Progress toward prevention 
of transfusion-transmitted hepatitis B and hepatitis C infection—
sub-Saharan Africa, 2000–2011. MMWR Morb Mortal Wkly Rep 2014; 
63: 613–19.

21 WHO. Global status report on blood safety and availability 2016. 
Geneva: World Health Organization, 2017. http://apps.who.int/iris/bit
stream/10665/254987/1/9789241565431-eng.pdf (accessed 
Sept 29, 2017).

22 Stabinski L, Reynolds SJ, Ocama P, et al. High prevalence of liver 
fibrosis associated with HIV infection: a study in rural Rakai, 
Uganda. Antivir Ther 2011; 16: 405–11.

23 Mphahlele MJ. Impact of HIV co-infection on hepatitis B prevention 
and control: a view from sub-Saharan Africa. 
South Afr J Epidemiol Infect 2008; 23: 14–18.

24 Mayaphi SH, Roussow TM, Masemola DP, Olorunju SA, Mphahlele MJ, 
Martin DJ. HBV/HIV co-infection: the dynamics of HBV in 
South African patients with AIDS. S Afr Med J 2012; 102: 157–62.

25 Andersson MI, Maponga TG, Ijaz S, et al. The epidemiology of 
hepatitis B virus infection in HIV-infected and HIV-uninfected 
pregnant women in the Western Cape, South Africa. Vaccine 2013; 
31: 5579–84.

26 Thio CL, Seaberg EC, Skolasky R Jr, et al. HIV-1, hepatitis B virus, 
and risk of liver-related mortality in the Multicenter Cohort Study 
(MACS). Lancet 2002; 360: 1921–26.

27 Puoti M, Spinetti A, Ghezzi AJ, et al. Mortality for liver disease in 
patients with HIV infection: a cohort study. 
J Acquir Immune Defic Syndr 2000; 24: 211–17.

28 Weber R, Sabin CA, Friis-Møller N, et al. Liver-related deaths in 
persons infected with the human immunodeficiency virus: 
the D:A:D study. Arch Intern Med 2006; 166: 1632–41.

29 Sonderup MW, Wainwright H, Hall P, Hairwadzi H, Spearman CW. 
A clinicopathological cohort study of liver pathology in 301 patients 
with human immunodeficiency virus/acquired immune deficiency 
syndrome. Hepatology 2015; 61: 1721–29.

30 Falade-Nwulia O, Seaberg EC, Rinaldo CR, Badri S, Witt M, 
Thio CL. Comparative risk of liver-related mortality from chronic 
hepatitis B versus chronic hepatitis C virus infection. Clin Infect Dis 
2012; 55: 507–13.

31 El-Sadr WM, Lundgren JD, Neaton JD, et al. CD4+ count-guided 
interruption of antiretroviral treatment. N Engl J Med 2006; 
355: 2283–96.

32 Wandeler G, Gsponer T, Bihl F, et al. Hepatitis B virus infection is 
associated with impaired immunological recovery during 
antiretroviral therapy in the Swiss HIV Cohort Study. J Infect Dis 
2013; 208: 1454–58.

33 Dore GJ, Soriano V, Rockstroh J, et al. Frequent hepatitis B virus 
rebound among HIV-hepatitis B virus-coinfected patients following 
antiretroviral therapy interruption. AIDS 2010; 24: 857–65.

34 Chun HM, Roediger MP, Hullsiek KH, et al. Hepatitis B virus 
coinfection negatively impacts HIV outcomes in HIV 
seroconverters. J Infect Dis 2012; 205: 185–93.

35 Keane E, Funk AL, Shimakawa Y. Systematic review with 
meta-analysis: the risk of mother-to-child transmission of 
hepatitis B virus infection in sub-Saharan Africa. 
Aliment Pharmacol Ther 2016; 44: 1005–17.

36 Brown RS Jr, McMahon BJ, Lok AS, et al. Antiviral therapy in 
chronic hepatitis B viral infection during pregnancy: a systematic 
review and meta-analysis. Hepatology 2016; 63: 319–33.

37 Han L, Zhang HW, Xie JX, Zhang Q, Wang HY, Cao GW. 
A meta-analysis of lamivudine for interruption of mother-to-child 
transmission of hepatitis B virus. World J Gastroenterol 2011; 
17: 4321–33.

38 Zou H, Chen Y, Duan Z, Zhang H, Pan C. Virologic factors 
associated with failure to passive-active immunoprophylaxis in 
infants born to HBsAg-positive mothers. J Viral Hepat 2012; 
19: e18–25.

39 Lee C, Gong Y, Brok J, Boxall EH, Gluud C. Effect of hepatitis B 
immunisation in newborn infants of mothers positive for 
hepatitis B surface antigen: systematic review and meta-analysis. 
BMJ 2006; 332: 328–36.

40 WHO. Expanded programme on immunization. Global Advisory 
Group—Part 1. Wkly Epidemiol Rec 1992; 67: 11–15.

41 Ott JJ, Stevens GA, Groeger J, Wiersma ST. Global epidemiology of 
hepatitis B virus infection: new estimates of age-specific HBsAg 
seroprevalence and endemicity. Vaccine 2012; 30: 2212–19.

42 WHO. Hepatitis B vaccines: WHO position paper. 
Weekly Epidemiological Record 2009; 84: 405–20.

43 WHO. WHO-UNICEF estimates of HepB-BD coverage. 2017. 
http://apps.who.int/immunization_monitoring/globalsummary/
timeseries/tswucoveragehepb_bd.html (accessed July 24, 2017).

44 Breakwell L, Tevi-Benissan C, Childs L, Mihigo R, Tohme R. The 
status of hepatitis B control in the African region. Pan Afr Med J 
2017; 27 (suppl 3): 17.

45 WHO. SAGE meeting of October 2016. A systematic review of 
monovalent hepatitis B vaccine thermostability. October, 2016. 
http://www.who.int/immunization/sage/meetings/2016/october/6_
Thermostability_HBV_04102016.pdf (accessed Oct 2, 2017).

46 Hipgrave DB, Maynard JE, Biggs BA. Improving birth dose coverage 
of hepatitis B vaccine. Bull World Health Organ 2006; 84: 65–71.

47 WHO. Preventing perinatal hepatitis B virus transmission: a guide 
for introducing and strengthening hepatitis B birth dose vaccination. 
Geneva, World Health Organization: December, 2015. https://www.
who.int/iris/handle/10665/208278 (accessed Feb 1, 2017).

48 Tharmaphornpilas P, Rasdjarmrearnsook AO, Plianpanich S, 
Sa-nguanmoo P, Poovorawan Y. Increased risk of developing 
chronic HBV infection in infants born to chronically HBV infected 
mothers as a result of delayed second dose of hepatitis B 
vaccination. Vaccine 2009; 27: 6110–15.



www.thelancet.com/gastrohep   Vol 2   December 2017 909

Series

49 Chien YC, Jan CF, Chiang CJ, Kuo HS, You SL, Chen CJ. 
Incomplete hepatitis B immunization, maternal carrier status, and 
increased risk of liver diseases: a 20-year cohort study of 3·8 million 
vaccinees. Hepatology 2014; 60: 125–32.

50 Cui F, Liang X, Gong X, et al. Preventing hepatitis B though 
universal vaccination: reduction of inequalities through the GAVI 
China project. Vaccine 2013; 31 (suppl 9): J29–35.

51 Zhang H, Pan CQ, Pang Q, Tian R, Yan M, Liu X. Telbivudine or 
lamivudine use in late pregnancy safely reduces perinatal 
transmission of hepatitis B virus in real-life practice. Hepatology 
2014; 60: 468–76.

52 del Canho R, Grosheide PM, Schalm SW, de Vries RR, Heijtink RA. 
Failure of neonatal hepatitis B vaccination: the role of HBV-DNA 
levels in hepatitis B carrier mothers and HLA antigens in neonates. 
J Hepatol 1994; 20: 483–86.

53 Xu WM, Cui YT, Wang L, et al. Lamivudine in late pregnancy to 
prevent perinatal transmission of hepatitis B virus infection: 
a muticentre, randomized, double-blind, placebo-controlled study. 
J Viral Hepat 2009; 16: 94–103.

54 Han GR, Cao MK, Zhao W, et al. A prospective and open-label study 
for the efficacy and safety of telbivudine in pregnancy for the 
prevention of perinatal transmission of hepatitis B virus infection. 
J Hepatol 2011; 55: 1215–21.

55 Pan CQ, Duan Z, Dai E, et al. Tenofovir to prevent hepatitis B 
transmission in mothers with high viral load. N Engl J Med 2016; 
374: 2324–34.

56 Terrault NA, Bzowej NH, Chang KM, Hwang JP, Jonas MM, 
Murad MH. AASLD guidelines for treatment of chronic hepatitis B. 
Hepatology 2016; 63: 261–83.

57 European Association for the Study of the Liver. EASL 2017 clinical 
practice guidelines on the management of hepatitis B virus 
infection. J Hepatol 2017; 67: 370–98.

58 WHO. Guidelines for the prevention, care and treatment of persons 
with chronic hepatitis B infection. Geneva: World Health 
Organization, March, 2015. www.who.int/hiv/pub/hepatitis/
hepatitis-b-guidelines/en/ (accessed Jan 8, 2017).

59 Wen WH, Huang CW, Chie WC, et al. Quantitative maternal 
hepatitis B surface antigen predicts maternally transmitted 
hepatitis B virus infection. Hepatology 2016; 64: 1451–61.

60 Hsu HM, Chen DS, Chuang CH, et al. Efficacy of a mass hepatitis 
B vaccination program in Taiwan. Studies on 3464 infants of 
hepatitis B surface antigen-carrier mothers. JAMA 1988; 
260: 2231–35.

61 Chen HL, Chang MH, Ni YH, et al. Seroepidemiology of hepatitis B 
virus infection in children: ten years of mass vaccination in Taiwan. 
JAMA 1996; 276: 906–08.

62 Ni YH, Chang MH, Huang LM, et al. Hepatitis B virus infection 
in children and adolescents in a hyperendemic area: 15 years 
after mass hepatitis B vaccination. Ann Intern Med 2001; 
135: 796–800.

63 Chang MH, You SL, Chen CJ, et al. Decreased incidence of 
hepatocellular carcinoma in hepatitis B vaccinees: a 20-year 
follow-up study. J Natl Cancer Inst 2009; 101: 1348–55.

64 Wichajarn K, Kosalaraksa P, Wiangnon S. Incidence of 
hepatocellular carcinoma in children in Khon Kaen before and after 
national hepatitis B vaccine program. Asian Pac J Cancer Prev 2008; 
9: 507–09.

65 McMahon BJ, Bulkow LR, Singleton RJ, et al. Elimination of 
hepatocellular carcinoma and acute hepatitis B in children 25 years 
after a hepatitis B newborn and catch-up immunization program. 
Hepatology 2011; 54: 801–07.

66 Kim H, Shin AR, Chung HH et al. Recent trends in hepatitis B 
virus infection in the general Korean population. 
Korean J Intern Med 2013; 28: 413–19.

67 Qu C, Chen T, Fan C, et al. Efficacy of neonatal HBV vaccination on 
liver cancer and other liver diseases over 30-year follow-up of the 
Qidong hepatitis B intervention study: a cluster randomized 
controlled trial. PLoS Med 2014; 11: e1001774.

68 Burnett RJ, Kramvis A, Dochez C, Meheus A. An update after 
16 years of hepatitis B vaccination in South Africa. Vaccine 2012; 
30 (suppl 3): C45–51.

69 Burnett RJ, Ngobeni JM, François G, et al. Increased exposure to 
hepatitis B virus infection in HIV-positive South African antenatal 
women. Int J STD AIDS 2007; 18: 152–56.

70 Firnhaber C, Reyneke A, Schulze D, et al. The prevalence of 
hepatitis B co-infection in a South African urban government HIV 
clinic. S Afr Med J 2008; 98: 541–44.

71 Lukhwareni A, Burnett RJ, Selabe SG, Mzileni MO, Mphahlele MJ. 
Increased detection of HBV DNA in HBsAg-positive and 
HBsAg-negative South African HIV/AIDS patients enrolling for 
highly active antiretroviral therapy at a tertiary hospital. J Med Virol 
2009; 81: 406–12.

72 Boyles TH, Cohen K. The prevalence of hepatitis B infection in a 
rural South African HIV clinic. S Afr Med J 2011; 101: 470–71.

73 Andersson MI, Maponga TG, Ijaz S, et al. The epidemiology of 
hepatitis B virus infection in HIV-infected and HIV-uninfected 
pregnant women in the Western Cape, South Africa. Vaccine 2013; 
31: 5579–84.

74 Njai HF, Shimakawa Y, Sanneh B, et al. Validation of rapid 
point-of-care (POC) tests for detection of hepatitis B surface antigen 
in field and laboratory settings in The Gambia, Western Africa. 
J Clin Microbiol 2015; 53: 1156–63.

75 Lemoine M, Shimakawa Y, Njie R, et al. Acceptability and feasibility 
of a screen-and-treat programme for hepatitis B virus infection in 
The Gambia: the Prevention of Liver Fibrosis and Cancer in Africa 
(PROLIFICA) study. Lancet Glob Health 2016; 4: e559–67.

76 Nayagam S, Conteh L, Sicuri E, et al. Cost-effectiveness of 
community-based screening and treatment for chronic hepatitis B 
in The Gambia: an economic modelling analysis. Lancet Glob Health 
2016; 4: e568–78.

77 Chang TT, Liaw YF, Wu SS, et al. Long-term entecavir therapy 
results in the reversal of fibrosis/cirrhosis and continued 
histological improvement in patients with chronic hepatitis B. 
Hepatology 2010; 52: 886–93.

78 Marcellin P, Gane E, Buti M, et al. Regression of cirrhosis during 
treatment with tenofovir disoproxil fumarate for chronic hepatitis B: 
a 5-year open-label follow-up study. Lancet 2013; 381: 468–75.

79 Wong GL, Chan HL, Mak CW, et al. Entecavir treatment reduces 
hepatic events and deaths in chronic hepatitis B patients with liver 
cirrhosis. Hepatology 2013; 58: 1537–47.

80 Chan HLY, Fung S, Seto WK, et al. Tenofovir alafenamide versus 
tenofovir disoproxil fumarate for the treatment of HBeAg-positive 
chronic hepatitis B virus infection: a randomised, double-blind, 
phase 3, non-inferiority trial. Lancet Gastroenterol Hepatol 2016; 
1: 185–95.

81 Buti M, Gane E, Seto WK, et al. Tenofovir alafenamide versus 
tenofovir disoproxil fumarate for the treatment of patients with 
HBeAg-negative chronic hepatitis B virus infection: a randomised, 
double-blind, phase 3, non-inferiority trial. Lancet Gastroenterol 
Hepatol 2016; 1: 196–206.

82 Murakami H, Van Cuong N, Huynh L, Hipgrave DB. 
Implementation of and costs associated with providing a birth-dose 
of hepatitis B vaccine in Viet Nam. Vaccine 2008; 26: 1411–19.

83 Creati M, Saleh A, Ruff TA, et al. Implementing the birth dose of 
hepatitis B vaccine in rural Indonesia. Vaccine 2007; 25: 5985–93.

84 Ghosh S, Sow A, Guillot C, et al. Implementation of an in-house 
quantitative real-time polymerase chain reaction method for 
hepatitis B virus quantification in West African countries. 
J Viral Hepat 2016; 23: 897–904.

85 Arora S, Kalishman S, Thornton K, et al. Expanding access to 
hepatitis C virus treatment—Extension for Community Healthcare 
Outcomes (ECHO) project: disruptive innovation in specialty care. 
Hepatology 2010; 52: 1124–33.

86 WHO. Global health sector strategy on viral hepatitis 2016–2021. 
Geneva: World Health Organization, June, 2016. www.who.int/
hepatitis/strategy2016-2021/ghss-hep/en/ (accessed Oct 4, 2017).


	Hepatitis B in sub-Saharan Africa: strategies to achieve the 2030 elimination targets
	Introduction
	Epidemiology of hepatitis B
	Effect of HIV
	MTCT of HBV
	HBsAg screening
	Universal HBV vaccination and the birth-dose vaccine
	Third-trimester antiviral prophylaxis

	The efficacy of universal HBV vaccination
	Prevention of adult acquisition and transmission
	Diagnosis and access to care for individuals who are infected with HBV
	Overcoming challenges
	Prevention of HBV MTCT
	Diagnosis and linkage to care

	Assessing the impact of national viral hepatitis action plans
	Conclusions
	Acknowledgments
	References


