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Abstract

Purpose of Review—The purpose of our review was to summarize current recommendations 

on testing strategies, antiviral therapy eligibility and monitoring, and prevention of mother-to-child 

transmission of chronic hepatitis B virus (HBV) and hepatitis C virus (HCV) infections, and to 

highlight major research gaps in low and middle-income countries (LMIC), with a particular focus 

on sub-Saharan Africa (SSA).

Recent Findings—While data on the prevalence of HBV and HCV infections in LMIC are 

increasing, current knowledge on liver-related complications as well as on treatment outcomes 

remains limited. Furthermore, very little information is available on the feasibility and cost­

effectiveness of large-scale testing and management strategies in high-prevalence settings. The 
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availability of policy-relevant data is particularly scarce in SSA, which accounts for a significant 

part of the global burden of chronic viral hepatitis.

Summary—Current recommendations on the management and monitoring of chronic viral 

hepatitis rely mainly on data from high-income settings. The global elimination of viral 

hepatitis will only be achieved if prevention, testing, and treatment strategies tailored to specific 

LMIC are implemented. In order to inform scalable and cost-effective interventions, dedicated 

research initiatives have to be undertaken. Future studies will have to include the evaluation 

of innovative testing strategies, the validation of simplified methods to diagnose liver cirrhosis 

and hepatocellular carcinoma, and the monitoring of long-term treatment outcomes and toxicity. 

In addition, national plans to achieve the elimination of HBV mother-to-child transmission are 

urgently needed, including effective ways to test pregnant women, treat those who are eligible, and 

ensure birth dose vaccination is given to all newborns.
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Introduction

Worldwide, chronic viral hepatitis infections cause over 1.3 million deaths per year, and 

account for half of liver cirrhosis and hepatocellular carcinoma (HCC) cases [1–3••]. 

Although chronic hepatitis B virus (HBV) and hepatitis C virus (HCV) infections affect 325 

million people globally, fewer than 20% of them are aware of their diagnosis, and less than 

10% have received appropriate antiviral therapy [3••]. These estimates are generally lowest 

in the most affected regions: for instance, the proportion of HBV infections diagnosed in 

2015 was 0.3% in the African region and 2.3% in the Western Pacific region, which account 

together for two thirds of HBV infections globally.

In light of the increasing disease burden of chronic viral hepatitis, the World Health 

Assembly endorsed the Global Health Sector Strategy on viral hepatitis in 2016, and 

called for the elimination of viral hepatitis as a public health threat by 2030 [4]. The 

targets to be achieved by 2030 are ambitious: a 90% reduction in new cases and a 65% 

reduction in mortality due to chronic HBV and HCV infections [3••]. Both targets rely 

on the achievement of several specific objectives, including massive improvements in 

delivery of interventions to reduce HBV mother-to-child transmission (MTCT), and uptake 

of HBV and HCV testing and treatment. Reaching these objectives will depend on the 

successful implementation of evidence-based interventions, adapted to specific regions and 

populations. Still, many research gaps exist, especially regarding the epidemiology, testing 

strategies, antiviral therapy eligibility, monitoring of treated individuals and prevention of 

mother-to-child transmission of chronic viral hepatitis in low- and middle-income countries 

(LMIC). We aimed to summarize current recommendations on HBV and HCV testing and 

management, including those from the World Health Organization (WHO) and the European 

Association for the Study of the Liver (EASL) [5••–9], and highlight the main data gaps 

for LMIC (summarized in Table 1), with a focus on sub-Saharan Africa (SSA). Addressing 

these important research questions will be key in helping clinicians, policy makers, and 

funders pave the way towards elimination of viral hepatitis.
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Current Evidence and Research Gaps Across the Viral Hepatitis Care 

Cascade in Low and Middle-Income Countries

Epidemiological Determinants and Testing Strategies

Detailed knowledge of the national and subnational HBV and HCV epidemiological 

determinants is key for the implementation of sound testing strategies.

HBV Infection—The prevalence and natural history of HBV infection in LMIC have been 

relatively well characterized over the last decades [10]. Based on the worldwide prevalence 

of HBsAg carriage, countries are considered to have low (<2%), intermediate (2–5%), or 

high (>5%) HBV prevalence. However, these national HBV estimates are likely to change 

over time as most LMIC have now implemented universal HBV vaccination in children as 

part of their expanded immunization program. Among the major indicators used by WHO 

to monitor progress towards elimination of HBV is the number of new infections in children 

under 5 years old. Empirical data on HBsAg carriage in this population is currently limited. 

While modeling approaches can contribute to our understanding of the burden of HBV 

infection and its dynamics, they will not replace serological surveys in this age category. 

In this specific population, a particular focus on infants exposed to HBV infection will be 

of interest to assess the efficacy of preventive interventions. In settings with an HBsAg 

prevalence ≥2% in the general population, focused testing in high risk populations alone will 

be insufficient to identify most individuals infected. Therefore, general population testing 

for HBV infection is recommended in many LMIC. This strategy implies the systematic 

testing of all adults regardless of their age or risk, and raises many challenges. First, data 

on the potential benefits of such an approach are very limited: A recent mathematical 

modeling study based on data from West Africa showed the cost-effectiveness of offering 

HBV testing and treatment to the general population, even if the prevalence was as low as 

2% [11•]. Second, the implementation of such an approach raises many questions specific to 

LMIC, considering the limited resources allocated to healthcare and the absence of universal 

healthcare coverage. Therefore, providing HBV testing to the general population will have 

to rely on a combination of strategies, including provider-initiated and community-based 

testing.

HCV Infection—The epidemiology of HCV infection differs from HBV, with a more 

heterogeneous picture of HCV prevalence and transmission clusters, frequently linked to 

healthcare interventions (exposure to infected blood through unsafe injections) and risk 

behaviors (injection drug use) [12, 13]. The local specificities of the epidemiological 

determinants of HCV infection imply the need for more granular data on HCV prevalence 

to prioritize populations and geographic areas in need of particular attention. This is 

particularly true at a subnational level, where major regional variations are observed. 

For instance, in Burkina Faso, a national survey based on the 2010–2011 Demographic 

and Health Survey found a much higher HCV seroprevalence in the South-West region 

(13.2%; 95% CI: 10.6–15.7) compared to the national HCV seroprevalence (3.6%; 95% 

CI: 3.3–3.8) [14]. Another major limitation in current knowledge about HCV prevalence 

is the general lack of confirmation of active chronic HCV infection in most studies. 

High rates of false-positive HCV antibody tests have been reported in SSA, especially in 
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the context of HIV coinfection [15]. In order to plan HCV management strategies and 

achieve appropriate linkage to care, countries need to rely on estimates of confirmed, 

active HCV infections, which implies the availability of affordable and accurate nucleic 

acid amplification tests. Given their reduced cost, point-of-care HCV core antigen tests 

may constitute a promising alternative to classical HCV polymerase chain reaction [16]. 

The prevalence of HCV infection being 2% in most LMIC, targeted strategies focused on 

sub-groups of the population with a higher risk of being infected are warranted.

Service Delivery of Testing for Viral Hepatitis in LMIC—In settings with weak 

healthcare systems, vertical health programs supported by external funders such as HIV/

AIDS or Tuberculosis programs are particularly suited for systematic viral hepatitis testing 

and should set the example for more general testing. For instance, all persons living with 

HIV (PLWH) should be tested for HBV, given the need for HIV/HBV-coinfected individuals 

to receive tenofovir-containing antiretroviral therapy (ART). Despite the progress made 

in recent years, only a minority of PLWH are tested in clinical routine, as shown in a 

recent multi-cohort study from SSA [17]. According to WHO recommendations, HBV and 

HCV screening of blood donors should be mandatory, and linkage to care, counseling 

and treatment provided for those who test positive. While testing is the rule in blood 

banks throughout the world, notification and linkage to care of persons who test positive 

is rarely implemented in LMIC. Another unique opportunity to implement facility-based 

testing would be the antenatal clinic setting, albeit HBV testing, as opposed to HIV, is 

not free of charge. Failing to test pregnant women for HBV is a missed opportunity to 

prevent vertical transmission and to initiate antiviral therapy for women who need it for 

their own health. Universal testing will ultimately require broader provider-initiated testing 

approaches, including in general healthcare facilities, where knowledge of viral hepatitis 

management is often minimal. Surveys performed in SSA consistently highlighted the 

insufficient knowledge of viral hepatitis prevention, testing and treatment among medical 

practitioners as well as in the general population [18–21]. Eventually, only community­

based testing strategies will allow reaching the majority of the general population, which 

does not have access to provider-based testing. Studies evaluating the implementation of 

innovative outreach initiatives, using rapid point-of-care tests and facilitated linkage to care, 

are urgently needed.

Important Research Gaps

1. How should HBV testing of the general population be implemented? Additional 

studies are needed to assess the benefit of universal HBV testing to inform 

health policy in countries already confronted to many additional health threats. 

Differentiated testing approaches prioritizing spouses, siblings, and household 

contacts of infected persons, as well as healthcare workers, should be evaluated. 

Such testing programs need to consider further diagnostic steps for HBsAg­

positive individuals and evaluation of treatment eligibility in decentralized 

settings.

2. Is hepatitis delta infection a major threat in LMIC? Hepatitis delta causes 

the most severe form of viral hepatitis and increases the risk of liver-related 
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mortality among HBV-infected persons [22]. Although large population-based 

studies have shown a prevalence of HDV infection reaching >50% of HBsAg­

positive persons in some regions of Central Africa, estimates vary widely across 

settings and even within countries [23, 24]. A more detailed knowledge of the 

burden of HDV infection in LMIC is crucial to inform HBV care programs, as 

treatment options for HBV/HDV-coinfected individuals remain very limited.

3. Is birth cohort testing for HCV infection the best way forward? In many regions 

of the world, including SSA, a birth cohort effect on HCV prevalence has been 

shown; for instance, the HCV seroprevalence was found to increase dramatically 

with age in several areas of Cameroon, reaching 50% of among individuals born 

before 1950 [25]. As the cost-effectiveness of testing strategies focused on birth 

cohorts and high-risk groups has been established, efforts should be made to 

identify high prevalence populations across LMIC for intensified screening.

Antiviral Therapy Eligibility and Modalities

The overall goals of antiviral therapy for viral hepatitis are the improvement of quality of 

life and the survival of infected persons by decreasing the risk of liver cirrhosis and HCC. 

Additional objectives are the prevention of transmission, for example from the mother to the 

child, as well as the reduction of symptoms related to extra-hepatic manifestations.

HBV Infection—The immediate goals of antiviral therapy for HBV infection are the 

suppression of HBV viral load and the normalization of liver transaminases [5••, 8]. Among 

HBeAg-positive individuals, conversion to HBeAgnegativity occurs in 30–40% after 5 years 

of antiviral therapy and leads to a phase of the infection with reduced activity (HBeAg­

negative chronic HBV infection). Finally, HBsAg loss, also described as the functional 

cure of HBV infection, is currently seen as the ideal outcome of antiviral therapy, as it is 

associated with improvements in clinical outcomes, reduction of HCC incidence, and allows 

the cessation of antiviral therapy [26]. HBV functional cure generally occurs at a rate of 

1% per person-year, but has been shown to be more likely among HIV/HBV-coinfected 

individuals on tenofovir-containing ART [27•, 28]. Many cases of active HBV infection 

will not require immediate antiviral therapy but should instead undergo strict monitoring, 

which consists of measurements of ALT, HBV DNA and liver fibrosis at regular intervals, 

depending on the phase of the infection. Table 2 summarizes current recommendations 

regarding eligibility for antiviral therapy in chronic HBV infection. In HIV/HBV co-infected 

individuals, tenofovir-containing ART should be initiated in all patients, regardless of CD4 

cell count. The mainstay of antiviral therapy for HBV infection is the use of nucleoside 

analogues, including tenofovir disoproxil fumarate (TDF), tenofovir alafenamide (TAF), or 

entecavir, which lead to HBV suppression in >90% of cases.

HCV Infection—The immediate goal of antiviral therapy for HCV infection is to achieve 

a sustained virologic response, which is generally defined as the absence of HCV RNA in 

serum 12 weeks after completion (SVR12) [6••, 7]. Antiviral therapy for HCV infection 

should only be initiated in patients with HCV RNA-confirmed infection. Treatment is 

recommended for all patients with chronic HCV infection, except those with a short life 

expectancy that cannot be remediated by HCV therapy, liver transplantation, or another 
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directed therapy. The use of new generation direct-acting antivirals (DAA) leads to 

SVR12 rates above 90% in treatment-naïve individuals, independent of HCV genotype 

or fibrosis stage. Two treatment regimens are favored as first-line therapy for DAA-naïve 

individuals without cirrhosis or compensated cirrhosis: glecaprevir/pibrentasvir for 8 weeks 

or sofosbuvir/velpatasvir for 12 weeks [7]. Drug–drug interactions remain a significant 

issue, especially in HIV-infected individuals treated with DAA: for instance, the prescription 

of sofosbuvir/velpatasvir or glecaprevir/pibrentasvir is contraindicated if efavirenz is part of 

the ART regimen.

Important Research Gaps

1. Should eligibility for antiviral therapy for HBV infection be more inclusive? 

Recent data have shown that potential pre-carcinogenetic activity starts early in 

HBeAg-positive individuals, despite the absence of overt liver damage [29]. In 

addition, little is known on the incidence of HCC among individuals infected 

during early childhood in SSA, where they are exposed to other carcinogens, 

such as aflatoxins. In the largest case series reported to date, the age at HCC 

diagnosis was shown to be lower in SSA than elsewhere [30•, 31]. Prospective 

studies investigating long-term liver-related complications of HBV infection are 

urgent to inform treatment eligibility guidelines.

2. Do we know enough about long-term toxicity of TDF and TAF? Although 

many studies have shown the association between TDF and renal tubular 

toxicity among PLWH [32], data from HBV-monoinfected individuals are scarce. 

The use of TAF seems beneficial for HIV/HBV-coinfected persons with renal 

dysfunction [33], but its potential association with metabolic complications 

makes it a questionable alternative [34]. More data are needed on toxicity of 

nucleoside analogues in HBV-infected persons, especially from regions where 

laboratory monitoring is difficult to implement.

3. Can the evaluation of HBV-related cirrhosis be done using serological scores? 

WHO recommends the use of the APRI score to diagnose liver cirrhosis in 

settings where transient elastography is not available [5••]. However, studies 

from large HBV cohorts in high-income countries as well as in Ethiopia 

confirmed the low diagnostic capacity of this score, which missed more than 

50% of cases of cirrhosis [35•, 36]. Efforts to develop better non-invasive scores 

and to improve access to transient elastography or similar technologies are 

crucial.

4. Should genotype be determined before anti-HCV therapy? Recently, concerns 

have been raised on the efficacy of current DAA regimens in the presence of 

specific subgenotypes mainly present in SSA. For example, SVR12 rates were 

60% among patients with sub-genotype 4r treated with sofosbuvir/ledipasvir in 

Rwanda [37•]. Data on treatment outcomes with the newest generation DAA 

combinations from SSA, including among individuals infected with unusual 

sub-genotypes, are eagerly awaited.
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5. How can access to HCV therapy be improved? Although many LMIC are in 

the process of improving their access to generic drugs, prices of DAA remain 

too high for many countries, and many structural barriers impair the successful 

expansion of HCV therapy. Lessons from the global rollout of HIV therapy will 

be crucial to inform HCV treatment strategies

Monitoring of Treated Individuals

In patients undergoing antiviral therapy, monitoring of treatment toxicity and success is 

important. The number and frequency of tests recommended have changed over time, 

especially in the context of the use of safe and potent DAA combinations for HCV. Table 

3 shows the monitoring procedures currently recommended for patients eligible for antiviral 

therapy.

Although there is some consensus on the frequency of laboratory monitoring during and 

after antiviral therapy, many questions are still open.

Important Research Gaps

1. Which HBV-infected individuals to screen for HCC in the absence of cirrhosis? 

The poor prognosis of HCC when diagnosed late justifies surveillance using 

6-monthly ultrasound examinations in patients at high risk. Besides the presence 

of liver cirrhosis, additional risk factors, including age and sex, predict HCC in 

HBV-infected individuals with or without HIV coinfection [38, 39•]. However, 

previous studies have not focused on African populations, where exposure to 

aflatoxin B1 may influence the risk of HCC. Given the structural barriers to 

HCC screening in LMIC, optimal risk stratification needs to be informed by 

prospective cohort studies with long-term follow-up.

2. When can antiviral therapy for HBV infection be stopped? In addition to patients 

with HBV functional cure, those with sustained HBeAg loss have also been 

considered for discontinuation of antiviral therapy [5••]. The potential for long­

term toxicity of antiviral therapy needs to be balanced against the risk of hepatitis 

flare after its discontinuation. To date, no studies have evaluated the pros and 

cons of this strategy in SSA. The potential impact of treatment interruption 

strategies on clinical outcomes and costs in LMIC, as well as the necessary 

monitoring strategies after discontinuation, need to be evaluated in dedicated 

studies.

3. Should SVR be monitored after antiviral therapy for HCV infection? According 

to EASL, checking SVR may be dispensable in parts of the world with limited 

resources for health, given the high SVR12 rates expected with DAA-based 

regimens [7]. However, SVR monitoring may remain indicated for groups of 

patients with a high risk of reinfection or treatment failure. Future research 

should help identify groups of patients for which close monitoring is warranted 

in specific settings.
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Prevention of Mother-to-Child Transmission

In LMIC, HBV is typically transmitted from the infected mother to the child during birth 

or through household contact during early childhood. Based on existing recommendations 

on immunization from the WHO position paper in 2017, all infants should receive their 

first dose of hepatitis B vaccine within 24 h after birth, followed by two or three doses to 

complete the primary series [3••]. Delivery of hepatitis B birth dose vaccination should be a 

performance indicator for all immunization programs, and reporting and monitoring systems 

should be strengthened to improve data quality. However, only few LMIC have effectively 

introduced HBV birth dose vaccination so far [40]: In SSA, where only 50% of babies are 

delivered by a skilled birth attendant, coverage of birth dose is estimated by WHO to be 

<10% [41]. According to a meta-analysis including 31 studies from SSA published before 

March 2017, the pooled coverage rates of HBV birth dose was 1.3% (0.0–4.5) [42].

According to the recently published WHO guidelines on HBV antiviral prophylaxis in 

pregnancy, women testing positive for HBV infection with an HBV DNA ≥ 5.3 log10 IU/mL 

(≥ 200,000 IU/mL) should receive TDF prophylaxis from the 28th week of pregnancy to 

prevent MTCT [43••]. In settings in which antenatal HBV DNA testing is not available, 

HBeAg testing can be used as an alternative to HBV DNA to determine eligibility 

for antiviral prophylaxis. However, estimates of the effectiveness of testing and antiviral 

prophylaxis of pregnant women, in addition to HBV birth dose vaccination, essentially rely 

on data from Asia, where the determinants of HBV transmission are different from SSA.

Important Research Gaps

1. Which service delivery model is most effective for the provision of integrated 

HIV, syphilis, and viral hepatitis testing and care for pregnant women? 

Improving testing and treatment of these conditions in prenatal care is urgent, 

but not enough. A significant proportion of births occur outside of healthcare 

services and many women do not have access to antenatal care. Thus, innovative 

models of decentralized testing and birth dose vaccination considering local 

specificities and structural barriers will have to be evaluated.

2. Should TDF be prescribed regardless of HBV DNA level to prevent HBV MTCT 

if timely birth dose vaccination is not available? In some settings, antiviral 

prophylaxis is prescribed to prevent MTCT based on a single positive HBsAg 

test, in the absence of HBV viral load assessments. The efficacy and safety of 

this pragmatic approach should be evaluated. Conversely, if treatment eligibility 

has to be based on the level of HBV replication, POC HBeAg tests and/or 

DBS-based viral load testing need to be urgently validated.

3. Should antiviral prophylaxis be continued after postpartum? The incidence of 

hepatitis flares after the interruption of TDF prophylaxis is largely unknown, and 

women in LMIC are likely to experience subsequent pregnancies with the need 

to start antiviral prophylaxis during these pregnancies. In analogy to pragmatic 

decisions taken to address HIV MTCT in SSA [44], the feasibility and efficacy 

of continuous antiviral prophylaxis for women in childbearing age need to be 

assessed in large-scale studies.
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Conclusions

Despite recent advances in HBV and HCV management over the past decade, our review 

highlights the many challenges on the road to viral hepatitis elimination as a public health 

threat by 2030 in LMIC. Reducing viral hepatitis mortality by 65% globally will not be 

possible unless major improvements occur throughout the cascade of care. Importantly, 

countries should focus on achieving viral hepatitis elimination targets with their own 

service coverage initiatives that will have the maximum impact [45]. Provider-initiated and 

community-based strategies will have to be implemented in most LMIC to reach general 

population HBV testing, whereas HCV testing strategies will have to focus on most affected 

populations and consider birth cohorts. Dedicated research initiatives will have to evaluate 

affordable and scalable diagnostic procedures to detect liver fibrosis and screen for HCC 

in decentralized settings. Widespread access to antiviral therapy for eligible HBV-infected 

and HCV-infected individuals has to be guaranteed, and the capacity for the systematic 

monitoring of its efficacy and safety improved. Finally, there will be no elimination of HBV 

in LMIC without the prevention of MTCT: HBV testing of all pregnant women, as well as 

antiviral prophylaxis for those with high viral loads, and HBV birth dose vaccination for all 

newborns should be priorities for all countries [46].

To help address the challenges ahead, it will be crucial to learn the lessons from the fight 

against HIV in settings where the implementation of testing and treatment is challenging 

[47]. The tools to prevent, diagnose, and treat viral hepatitis are known and available. 

However, reaching the ambitious objectives set for elimination will depend on the strong 

commitment from the international community as well as from governments of the most 

affected countries to support the scale-up of key interventions. Current guidelines on viral 

hepatitis treatment and monitoring have been mostly based on data from high-income 

countries, where healthcare systems and the natural history of chronic viral hepatitis 

infections are different from SSA. Well-designed implementation science and clinical 

research studies from LMIC will be key in closing epidemiological data gaps and informing 

innovative and cost-effective strategies to be implemented at a large scale.
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