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Abstract

Background: Screening people living with HIV for hepatitis B virus (HBV) co-infection is 

recommended in resource-rich settings to optimize HIV antiretroviral therapy (ART) and mitigate 

HBV-related liver disease. This review examines the need, feasibility, and impact of screening for 

HBV in resource-limited settings (RLS).

Methods: We searched 6 databases to identify peer-reviewed publications between 2007 

and 2013 addressing (1) HIV/HBV co-infection frequency in sub-Saharan Africa (SSA); (2) 

performance of hepatitis B surface antigen (HBsAg) rapid strip assays (RSAs) in RLS; (3) impact 

of HBV co-infection on morbidity, mortality, or liver disease progression; and/or (4) impact 

of HBV-suppressive antiretroviral medications as part of ART on at least one of 5 outcomes 

(mortality, morbidity, HIV transmission, retention in HIV care, or quality of life). We rated the 

quality of individual articles and summarized the body of evidence and expected impact of each 

intervention per outcome addressed.
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Results: Of 3940 identified studies, 85 were included in the review: 55 addressed HIV/HBV 

co-infection frequency; 6 described HBsAg RSA performance; and 24 addressed the impact 

of HIV/HBV co-infection and ART. HIV/HBV frequency in sub-Saharan Africa varied from 

0% to > 28.4%. RSA performance in RLS showed good, although variable, sensitivity and 

specificity. Quality of studies ranged from strong to weak. Overall quality of evidence for the 

impact of HIV/HBV co-infection and ART on morbidity and mortality was fair and good to fair, 
respectively.

Conclusions: Combined, the body of evidence reviewed suggests that HBsAg screening among 

people living with HIV could have substantial impact on preventing morbidity and mortality 

among HIV/HBV co-infected individuals in RLS.
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BACKGROUND

Globally, an estimated 5%–10% of people living with HIV (PLHIV) are co-infected with 

hepatitis B virus (HBV). HIV and HBV share common risk factors, and many generalized 

HIV epidemics occur in populations with higher HBV prevalence, leading to an increased 

risk for HBV co-infection (HIV/HBV co-infection).1,2 People who inject drugs and men 

who have sex with men are also at higher risk for HIV/HBV co-infection.3,4 In resource-

rich settings, persons with HIV/HBV co-infection have been shown to have poorer health 

outcomes.5–7 Studies have shown that HBV is a leading cause of non-AIDS–related deaths 

among PLHIV in settings where HIV-suppressive antiretroviral therapy (ART) is widely 

available8,9; this is likely in part because PLHIV on ART are living long enough to develop 

liver disease, including HBV-related cirrhosis and hepatocellular carcinoma (HCC).

Several studies strongly suggest that HIV co-infection increases HBV replication, leading 

to higher levels of detectable virus, accelerated cirrhosis, and increased likeli-hood of 

developing HCC.3,8,10 Mortality among HIV/HBV co-infected persons is substantially 

higher than among HIV mono-infected persons. In the US-based Multicenter AIDS Cohort 

Study, those with HIV/HBV co-infection were shown to be over 8 times more likely to 

die from liver disease than those with HIV mono-infection and approaching 19 times more 

likely to die from liver disease than the HBV mono-infected participants.5 The impact of 

HBV on HIV disease progression is less clear,6,11–15 although it is postulated that HBV 

infection may potentially lead to a blunted immune response in patients receiving ART and 

increase patient susceptibility to ART-related liver toxicity.16

Potential complications of HIV treatment in the presence of HBV co-infection include (1) 

HBV-associated hepatic inflammation during immune recovery, and (2) the development of 

HBV resistance with rebound HBV viremia when lamivudine (3TC) or emtricitabine (FTC) 

is used without a second HBV-suppressive agent such as tenofovir (TDF).17–19

Stabinski et al. Page 2

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Most resource-rich settings have adopted HIV treatment guidelines that call for HBV 

screening of PLHIV and early initiation of ART containing at least 2 antiretroviral agents 

able to suppress both HIV and HBV [ie, the US Guidelines for the Use of Antiretroviral 

Agents in HIV-1-Infected Adults and Adolescents (http://aidsinfo.nih.gov/guidelines/html/1/

adult-and-adolescent-arv-guidelines/0/)]. As a result, HBV screening among PLHIV has 

been extensively implemented in resource-rich settings, and there is widespread treatment of 

HIV/HBV co-infected persons with ART regimens containing TDF and 3TC or FTC.

In contrast, the World Health Organization (WHO) 2013 Consolidated Guidelines for 

Antiretroviral Therapy (http://www.who.int/hiv/pub/guidelines/arv2013/en/) targeted for use 

in resource-limited settings (RLS) in low- and middle-income countries, defines HBV 

screening as “desired” but not recommended as a part of the initial ART workup and when 

switching HIV/HBV co-infected persons to second-line ART. Early initiation of ART among 

HIV/HBV co-infected persons regardless of CD4 count is only recommended when there is 

evidence of severe chronic liver disease. However, assessment of liver disease is difficult in 

RLS, with limited availability of liver biopsy and non-invasive tests for fibrosis, resulting in 

most patients being diagnosed after they develop decompensated cirrhosis. For those patients 

who are diagnosed with HIV/HBV co-infection, the 2013 WHO guidelines do specifically 

recommend the use of ART containing at least 2 agents with HBV-suppressive activity 

for known HIV/HBV co-infection and recommend first-line treatment of all HIV/HBV 

co-infected adults with TDF + 3TC (or FTC) + efavirenz.

At the country level, a number of national guidelines in RLS now recommend HBV 

serologic screening for PLHIV as a part of the initial HIV workup and when switching to 

second-line ART, at the minimum testing for hepatitis B surface antigen (HBsAg), a marker 

of current HBV infection.20 However, because of resource constraints and other barriers, 

implementation of HBV screening varies across and within countries and is not generally 

done on a routine basis in RLS. Furthermore, the majority of HIV clinics in RLS do not 

have access to laboratory-based HBV serology. Because current HIV testing algorithms in 

RLS rely on rapid point-of-care (POC) HIV testing, POC rapid HBsAg tests would likely be 

the most accessible mechanism to screen for HBV infection in the majority of clinics. The 

following evidence review aims to help guide countries considering implementation of HBV 

screening using HBsAg rapid strip assays (RSAs) to improve HIV outcomes among PLHIV 

co-infected with HBV. This article is one of the 12 articles in this supplement addressing 

care and support interventions offered to PLHIV in RLS.

METHODS

As described in the introductory article to this supplement, we conducted a literature search 

of 6 medical databases to identify appropriate peer-reviewed publications: Medline, Embase, 

Global Health, CINAHL, SOCA, and African Index Medicus. The initial search focused 

on studies relevant to understanding the impact of HBV screening, particularly HBsAg 

screening, on HIV patient outcomes that were published between January 1995 and July 

2013. To ensure the largest possible yield of data, eligible studies containing relevant data 

on the impact of HBV (or HBsAg) screening on HIV outcomes, publications must have (1) 

included persons diagnosed with HIV/HBV co-infection; (2) reported the results of HBV 
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screening of PLHIV using HBsAg or other markers of current HBV infection; (3) been 

conducted in RLS; and (4) reported at least one of the 5 outcomes of interest (mortality, 

morbidity, HIV transmission, retention in HIV care, or quality of life) or a costing or 

cost-effectiveness analysis. A more detailed description of the overall search terms and 

geographic filters used can be found in the introduction to this supplement.21 Search terms 

related to HBV screening are shown in Table 1 of this article.

Titles and abstracts from the search results were examined for relevance to the stated 

intervention. Finding no direct data or specific evidence regarding the impact of HBV 

screening on the key outcomes of interest, we revised the literature review strategy to 

identify publications providing indirect evidence for the benefits of HBV screening and 

knowledge of HBV infection status among PLHIV.

The revised literature review criteria for inclusion required that a publication address 1 or 

more of the following: (1) current understanding of existing HBV prevalence rates in Sub-

Saharan Africa (SSA); (2) performance of HBsAg RSAs; (3) impact of HBV co-infection 

on morbidity and mortality; and (4) impact of HBV-suppressive antiretroviral medications, 

such as TDF or combination TDF + 3TC, as part of ART. For category 1, we restricted 

selection of studies reporting rates of HIV/HBV co-infection to those conducted between 

January 2005 and July 2013, inclusive. This inclusion criterion was applied to reflect 

more recent ART regimens and expanded ART coverage that might impact HIV/HBV 

co-infection. Selection of studies based on performance of HBV screening methods focused 

on HBsAg RSA, as RSA implementation would be far more feasible in RLS clinics than 

laboratory-based HBV serology. For categories 3 and 4, the search criteria were expanded to 

include publications conducted in resource-rich settings or high-income countries because of 

the limited number of identified studies that had been conducted in low- and middle-income 

countries.

Publications meeting the search inclusion criteria, with the exception of those that focused 

solely on HIV/HBV frequencies, were reviewed in their entirety and abstracted and 

summarized on the basis of study design (eg, randomized control trial, cohort study, case 

series), comparison group(s), number of participants/samples, and assessment of impact 

on the outcome(s) of interest [expressed as Hazard Ratios, Odds Ratios, or Relative Risk, 

and the respective 95% Confidence Intervals (CIs) if available]. For each study, these 

characteristics and results were used to rate internal and external validity as good, fair, 
or poor. An assessment of the overall quality of each study was made on the basis of 

study design, number of participants, and internal and external validity and rated as strong, 

medium, or weak, as described in the introductory article of this supplement.21 Quantitative 

synthesis of the publication results was not attempted because of the heterogeneity of study 

populations and samples, study designs, and outcomes. Data from all eligible studies were 

grouped according to outcome, and the quality of the entire body of evidence for that 

outcome was rated as good, fair, or poor. The expected impact by outcome was rated 

as high, moderate, low, or uncertain based on the magnitude of effect demonstrated in 

individual studies and the quality of the body of evidence across the studies. The quality 

of studies and surveys reporting on frequency of HIV/HBV co-infection was not rated or 

entered into the standard rating grid (see Table S1, Supplemental Digital Content, http://
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links.lww.com/QAI/A655) because of space constraints and the need to prioritize rating 

those clinical studies whose outcomes would most directly inform decision making about 

the potential health impact of interventions that address HBV infection among PLHIV. 

Studies on the frequency of co-infection presented in this article represent findings from 

peer-reviewed publications using standard methodology for estimating the frequency of 

current or chronic HBV infection and/or describing the frequency of occult HBV infection 

in SSA.

RESULTS

Revised search criteria generated 3940 abstracts that were screened against the revised 

inclusion criteria. A total of 136 studies were considered for full-text review. After 

examining the full texts, 55 were excluded and the remaining 81 studies were included 

as part of this systematic review (Fig. 1).

The revised search strategy identified 31 publications relevant to outcomes of interest: 25 

examined the morbidity and mortality of HIV/HBV co-infected persons5–9,15,22–40; most of 

these addressed the impact of ART containing HBV suppressive antiviral agents (eg, TDF 

and/or 3TC) on HBV related markers and outcomes; and 6 reported on the performance of 

HBsAg RSA41–46 (see Table S1, Supplemental Digital Content, http://links.lww.com/QAI/

A655).) In addition, we also identified 49 peer-reviewed publications meeting the inclusion 

criteria that reported HBV serology results among PLHIV in SSA.23,34,37,39,42,47–90 Of 

these, 14 articles presented co-infection data from Nigeria and 8 presented co-infection 

data from South Africa. Serology studies from only 16 countries in Africa met criteria for 

inclusion in this review. Six additional articles described the prevalence of occult HBV 

infection among PLHIV,91–96 defined as the presence of detected HBV virus and isolated 

IgG antibody to hepatitis B core antigen in persons who are HBsAg-negative.

HIV/HBV Co-Infection Frequency in SSA

The reviewed publications suggest that HIV/HBV co-infection rates differ greatly across 

SSA, varying from 0% to over 28.4% with a median co-infection rate of 7.8% (Fig. 

2).23,34,37,39,42,47–90 However, very few of these reported rates come from population-based 

surveillance. The median HIV/HBV co-infection rate among pregnant women was 3.8% 

(0%–13%) and was 7.4% (1.2%–7.8%) among children aged 18 months to 17 years. 

Overall, West African countries seem to have the highest co-infection rates (median: 11.5%), 

Southern African countries have the second highest (median: 5.4%), and East African 

countries the lowest (median: 4.1%). However, there is also wide variability within countries 

in each region (Fig. 2).

Occult HBV co-infection with HIV also varied greatly across the continent. The identified 

studies, mostly from South Africa and Western Africa, reported occult HBV rates from 10% 

to 33%.91–96

Performance of the HBV Rapid Strip Assay

Six studies assessed the performance of 21 HBsAg RSA diagnostics,41–46 4 in clinics 

in RLS in SSA.41,42,44,46 The Scheiblauer et al45 study had the most comprehensive 
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assay performance analysis, although limited in its direct applicability to the use of RSA 

as a POC diagnostic in RLS. This study showed high sensitivity (94.5%–99.3%) and 

specificity (96.4%–99.5%) among the 19 RSAs tested when performed on a panel of 146 

HBsAg-positive clinical samples representative of various HBV genotypes, subtypes, and 

countries of origin. An HBsAg dilution series ranging from 0.031 to 4.0 IU/mL created 

from an 8-member International Consortium for Blood Safety HBsAg panel demonstrated 

that all 19 RSA exhibited poor (> 1 IU/mL) detection sensitivity; 13 RSAs failed to detect 

HBsAg concentrations of 4 IU/mL; and 5 RSAs failed to detect HBsAg concentration 

as high as 20 IU/mL in nondiluted panel members. Another study, conducted in the 

National AIDS Control Organisation-National Reference Laboratory in Kolkata, India, 

evaluated 3 commercially available HBsAg RSA (J. Mitra: New Delhi, India SPAN: Surat, 

India Stnadard: Haryana, India), all showing sensitivity and specificity of 100% on 100 

characterized serum samples.43

Three of the remaining 4 studies were conducted in a RLS (Uganda, Tanzania and Malawi) 

and showed variability in RSA performance. The first, in Uganda, found similar specificity 

of the tested RSA (Cortez Rapidtest; Cortez Diagnostics, Calabasas, CA) to an enzyme 

immunoassay (EIA) (Siemens Centaur EIA platform; Siemens Diagnostics, Tarrytown, 

NY) (95.8% and 97.9%, respectively) but a much lower sensitivity (43.5% and 77.4%, 

respectively) using HBV DNA results as the gold standard.46 They observed that the 

best performance of the RSA was in individuals with high HBV viral load (VL) and the 

poorest performance in individuals who seroconverted to detectable antibody to hepatitis B 

envelope antigen (HBeAg) or had a low VL, indicating that RSA diagnostics alone may 

not be sufficient to achieve improved patient care in the African setting. In a second study 

conducted in a clinic in rural Tanzania, the Alere Determine HBsAg RSA (Alere Ind., MA) 

demonstrated a 96% sensitivity (95% CI: 82.8% to 99.6%) and 100% specificity (95% CI: 

98.9% to 100%) when compared with an EIA reference test [Murex HBsAg 3.0 (Abbott 

Diagnostics, Wiesbaden, Germany)].42 In a third study by Nyirenda et al,44 in an RLS 

clinic in Malawi, the Abbott Determine HBsAg RSA (Abbott Laboratories, Abbott Park, IL) 

performed poorly with a sensitivity of 56% and specificity of 69% when compared with an 

EIA reference test (BioKit, Barcelona, Spain) conducted in a laboratory in Royal Liverpool 

University on frozen aliquots from the original patient blood draws. The final study reviewed 

was a follow on to the Malawi study by the same group and tested samples from PLHIV 

in Malawi but in a controlled laboratory in the United Kingdom.41 In this setting, the RSA 

used (Determine Inverness Medical; Japan Co., Ltd., Tokyo, Japan) showed a specificity of 

100% (95% CI: 93% to 100%) and sensitivity of 100% (95% CI: 86% to 100%) compared 

with the same EIA reference test used in Nyirenda et al. Authors cited possible user error in 

local operational execution or unexpected technical issues within the clinic setting in Malawi 

contributing to RSA results in the Nyirenda et al study.

Mortality

Although the systematic review did not identify studies that directly attributed HIV clinical 

outcomes to the provision of HBV testing, it did identify 7 studies conducted in resource-

rich settings characterizing the association of HBV co-infection with mortality among 

PLHIV.5–9,15,22 All found an increased risk of death in HIV/HBV co-infected subjects. 
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Among these studies, Thio et al might be most generalizable to RLS. That study found much 

higher rates of liver-related mortality among HIV/HBV co-infected persons, especially those 

with lower nadir CD4 counts (relative risk: 11.6 at 100 cells/μL vs 6.8 at 250 cells/μL).5 

Although this study reported that liver-related mortality was greater after the advent of ART, 

data were from a period before the use of TDF, when ART regimens may have been more 

hepatotoxic and were usually initiated at much greater levels of immunosuppression. Also 

important to note is that overall AIDS-related mortality was notably decreasing at this time, 

allowing PLHIV to live long enough to develop HBV-related liver disease. A follow-up 

study of the same cohort, published in 2009, indicated that overall mortality was higher in 

HIV/HBV co-infection and was mainly attributed to liver disease despite HBV-active ART.

The Chun et al6 study, conducted in the post-ART era, showed a significant impact of HBV-

HIV co-infection on HIV outcomes, including nearly a doubling of the risk of AIDS-related 

death and the Weber et al9 study found a strong association between immunodeficiency and 

liver-related death. The Salmon-Ceron8,22 mortality studies, which focused on HCV and 

HBV co-infection, when taken together showed a relatively high but stable proportion of 

HBV-related deaths from 2000 to 2005, suggesting a potentially protective effect of dually 

active ART.

Four studies conducted in RLS, 1 randomized controlled trial (RCT) and 3 cohort studies, 

containing mortality data were available for review.23–26 The RCT from South Africa, like 

studies in the West, suggested a higher mortality among those HIV/HBV co-infected than 

among HIV mono-infected (17% vs 11%, P = 0.04), median, 24.7 months of follow-up.25 

In contrast, the 3 cohort studies did not suggest differences in mortality between HIV 

populations served in RLS. This could be explained by the relatively short period of follow-

up time, particularly in the cohort studies from Malawi26 and South Africa24 with less than 

2 years of follow-up, as well as known and unknown study population differences that could 

influence or mitigate liver disease progression (baseline liver disease, alcohol consumption, 

gender, HBV genotype). Given that HBV suppression was initially achieved (or assumed 

to be achieved) in at least some of the patients in these studies, some partial treatment of 

HBV and slowed progression of HBV liver disease may have occurred during the short time 

frame, before HBV resistance to 3TC developed.

Morbidity

Five studies, including 4 cohort studies27,28,30,31 and 1 RCT,29 conducted in resource-rich 

settings and 9 studies32–40 conducted in RLS provided good evidence on the effect of 

ART containing HBV-suppressive agents on various measures that correlate with long-

term clinical outcomes, such as HBV DNA level, HBeAg seroconversion, and liver 

fibrosis. Evidence from the reviewed studies consistently reported high rates of HBV 

DNA suppression in the setting of TDF + 3TC/FTC-containing ART regimens,27–31,33,40 

increased rates of HBeAg seroconversion, and complete clearance of HBsAg among a small 

fraction of patients; of these, 2 reported improvements in liver fibrosis.27,30 In contrast, 

in settings where TDF was not used, HBV-related measures were mixed and 3TC-only 

ART did not seem to decrease progression of liver fibrosis.32 A subanalysis of a trial 

of structured treatment interruptions in resource-rich settings also noted that HIV/HBV 
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co-infected patients have increased rates of CD4 decline when ART is stopped, suggesting 

that HIV/HBV co-infected patients may be at increased risk for poor outcomes when ART 

adherence or retention are poor or when second-line ART regimens do not contain TDF as 

the primary agent responsible for sustained HBV suppression without development of HBV 

resistance to therapy.29

One cohort study reported that 17% of ART-naive HIV-infected Nigerian patients known 

to be positive for HBsAg had significant fibrosis or cirrhosis (as measured by transient 

elastography) and were 5 times more likely to have significant liver fibrosis than those with 

HIV mono-infection.35 This indicates relatively high rates of liver disease in HIV/HBV 

co-infected patients not yet enrolled in ART. CD4 recovery and HIV VL suppression in 3 

mortality studies conducted in RLS did not differ between HIV/HBV co-infected and HIV 

mono-infected patients.23,24,26 Although articles that exclusively focused on hepatotoxicity 

based on liver enzyme evaluations were not included in this review, some studies included in 

this review found liver enzymes were higher among HIV/HBV co-infected persons but did 

not seem to affect overall outcomes.

The review identified no costing or cost-effectiveness studies meeting inclusion criteria.

DISCUSSION

Given the lack of direct data or evidence about the impact of HBsAg screening on PLHIV 

outcomes, we reviewed studies in which the aggregate findings could be used to determine 

if routine HBV or HBsAg screening should be considered within a country context, 

and particularly RLS such as SSA. Although data gaps exist, examining (1) HIV/HBV 

co-infection rates in SSA, (2) the performance of HBsAg RSA, (3) the morbidity and 

mortality in HIV/HBV co-infection, and (4) the potential role of HBV-suppressive ART 

regimens in mitigating the negative impact of HBV co-infection, allowed the reviewers 

to put forward the following programmatic considerations for national HIV programs 

contemplating implementation of HBV screening programs.

Programmatic Considerations

Our review showed that there is a general lack of good-quality prevalence data on HIV/HBV 

co-infection for most countries in SSA. Accurate prevalence estimates are fundamentally 

important to inform country decisions about whether to prioritize routine HBV screening 

in general and in special populations, including PLHIV and pregnant women. Despite the 

gaps in the available data, it is clear that a number of areas within SSA have a moderate-

to-high HBV frequency of infection among PLHIV and among the general populations. 

Given the large HBV burdens in these countries, obtaining standardized and representative 

prevalence estimates should be a high public health priority. Toward this end, countries 

could consider the inclusion of HBV testing in regular population-based surveys (eg, AIDS 

Indicator Surveys or Demographic Health Surveys), especially in countries with suspected 

moderate-to-high population rates of chronic HBV or where population-based data are not 

available. Consideration could also be given to collecting and analyzing other quality data to 

verify the accuracy of estimates across regions and populations in the country. Good-quality 

data on HIV/HBV co-infection rates will help the country in various ways, including (1) 
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decisions on whether HBV screening should be a priority intervention; (2) choice and 

speed of country-wide transition to first-line HIV regimens containing combination TDF + 

3TC/FTC; and (3) plans for selection of second-line HIV treatment that may be needed to 

maintain HBV suppression, still including TDF + 3TC/FTC for HBV co-infected PLHIV.

Our review also indicated that the HBsAg RSAs examined show good sensitivity and 

specificity rates with high levels of HBV viremia, indicating that HBsAg RSAs may be a 

viable option for screening PLHIV at the clinic level when EIA is not feasible. However, of 

concern was that performance decreased at lower VL levels of HBV, likely representative of 

late resolving phase or chronic carriers, and varied according to the test used. National 

programs considering implementation of rapid testing should be urged to validate the 

performance of each manufacturer-specific HBsAg RSA under consideration for use in their 

setting to select the most sensitive and specific option and understand the limitations of each 

assay for detecting and identifying all HBV-infected individuals. Appropriate training of 

staff performing assays and maintenance of proficiency will be key to achieving the level of 

sensitivity and specificity reported by the manufacturer. All HBsAg tests should be validated 

against standards. Internationally recognized assays and panels and operator training and 

performance evaluation should be instituted to maintain accurate testing (Table 2).

Despite limited quality information on the frequency of HIV/HBV co-infection, the 

literature reviewed from both resource-rich settings and RLS, particularly in SSA, indicated 

a clear impact of HIV on the progression of HBV-related morbidity and mortality, as well 

as a potential role for ART composed of TDF + 3TC/FTC in mitigating the progression 

of liver disease among HIV/HBV co-infected persons. The findings suggest that it is 

reasonable for HIV programs in RLS to expedite transitioning all PLHIV to first-line 

ART regimens composed of TDF + 3TC/FTC + efavirenz, particularly in SSA where 

background population HBV infection prevalence is estimated to be moderate-to-high. This 

strategy would ensure that HIV/HBV co-infected persons receive concurrent HBV- and 

HIV-suppressive therapy. If this approach is not feasible, HBV screening, at a minimum 

screening for HBsAg, and prioritization of TDF-containing regimens for HIV/HBV co-

infected persons should be strongly considered. In all cases, the review results suggest 

that HBV screening should be provided for patients without documented HBV infection 

status before transitioning them to second-line HIV-suppressive ART, particularly from 

first-line regimens containing TDF. It also suggests that all HBV co-infected persons should 

be maintained on TDF + 3TC/FTC or, at a minimum, on TDF to prevent resurgence 

of HBV viral replication, liver flare, and CD4 decline, in keeping with current WHO 

recommendations. Although the incremental health benefit and cost-effectiveness of treating 

HIV/HBV co-infected patients with CD4 > 500 has not been shown, it may be reasonable 

to infer that there might be some degree of reduction in risk of cirrhosis and/or HCC among 

patients with higher CD4 who start treatment on a TDF-based regimen earlier, particularly 

among those with high HBV VL or who test positive for HBeAg (those at the highest risk 

for HBV liver disease).

Stabinski et al. Page 9

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2023 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Limitations

Although HIV/HBV co-infection rates presented in this review may provide reasonable 

estimates and variations across SSA, it is important to consider that most of these studies 

were not conducted using standardized population-based surveillance methodologies, testing 

methodologies were not always validated, and data were available from only 16 countries 

in SSA. Therefore, estimates may not be fully representative of population prevalence. 

Despite the overall good performance of HBsAg RSA found in this review, there are clear 

limitations. There were only a small number of studies conducted and even fewer studies 

executed in the field using RSA as POC diagnostics because they might be deployed in 

primary RLS clinics. A further limitation includes the inability of HBsAg RSAs to identify 

low HBV VL. Before deployment of this technology in any country, a decision on the 

appropriate RSA will require validation of the POC assays against a standard and training 

and proficiency testing of HBsAg RSA operators. Regarding estimating treatment benefits, 

most of the available studies had relatively small numbers and short follow-up periods, 

and would therefore not have been expected to have sufficient power to measure potential 

long-term benefits of HBV treatment in preventing HCC or cirrhosis among PLHIV, the 2 

most serious sequelae of HBV infection.

Gaps and Future Directions

Additional research is needed to more clearly define rates of HBV infection among different 

populations in SSA, including PLHIV, and the full extent of HBV-associated morbidity and 

mortality among PLHIV in the new ART era. Resources allowing countries without quality 

data are encouraged to gather epidemiologic data on HBV and HIV/HBV co-infection 

rates, especially within the context of large HIV-focused and other population surveillance 

studies. Such research and enhanced surveillance could inform future decision making about 

resource allocation for HBV screening and treatment not only through an HIV-specific 

lens, but also in consideration of the potential need for HBV treatment more broadly and 

in comparison with the other pressing health needs. HBV testing might be reasonably 

integrated into large cohort studies and demographic surveillance systems that have been 

established to study HIV in SSA and other global regions, minimizing the cost of de novo 

or focused hepatitis B studies and surveillance. The outputs could provide much-needed 

population-based HBV infection estimates, identify locales and subpopulations at highest 

risk, and provide useful data on the natural history of HBV in Africa. Existing samples 

or planned specimen collections could be tested for HBsAg, HBeAg, and HBV DNA at a 

relatively lower cost. Populations from SSA should also be prioritized in future studies to 

characterize the risk/benefit ratio of ART for HBV-related HCC because previous research 

has not addressed the issue well. Because momentum builds to do more to address the major 

global health problem of viral hepatitis, particularly impacting SSA, integration of HBV 

testing and treatment within existing HIV treatment platforms can benefit PLHIV.

Countries may also be able to identify more synergistic and cost-effective ways to better 

characterize HBV infection burden in their generalized populations and strengthen HBV 

testing, care and treatment, as well as prevention by building on the infrastructure and 

capacities established for HIV programs. Implementation research and demonstration 

projects related to HBV testing and treatment should be contemplated to begin to provide 
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data on feasibility, acceptability, cost, and logistical requirements of HBV treatment in 

different contexts and populations in SSA.

Better data on HBV treatment costs and logistics for HBV mono-infection will be critical to 

inform decision making about whether to prioritize treatment for different populations, not 

only within but also beyond demonstration projects. The currently recommended first-line 

antiviral agents for HBV treatment—either oral TDF or entecavir (ETV)—are both highly 

effective as monotherapy against all HBV genotypes, with very low rates of serious adverse 

events, less laboratory monitoring requirements than ART, and minimal resistance occurring 

during long-term therapy of 5 years or more among treatment-naive patients (1.2% resistant 

with ETV97 and 0% with TDF98). Furthermore, the recommended doses of TDF 300 mg 

or ETV 0.5 mg daily formulations for HBV treatment are available as low-cost generic 

tablets for HIV treatment in SSA. However, simplified protocols for initiating and following 

patients with HBV mono-infection in RLS are still under development.

CONCLUSIONS

This summary of evidence may be useful to national HIV/AIDS programs considering 

implementing HBV screening programs. Continued research is needed to quantify the 

effectiveness of screening and identify best practices for implementation of a screening 

program.
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Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
Study flow diagram. *Duplicate citations removed.
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FIGURE 2 
. Reported HIV/HBV co-infection frequencies in East, West, and Southern Africa. †Pregnant 

women. ††Children and adolescents. *Includes patients recently hospitalized presenting 

to a tertiary hospital; might not be representative. Co-infection is defined as the % of 

HIV patients in the study who also have HBV. These studies were not done using a 

systematic population-based or risk-based surveillance method. Additionally, the sample 

size and methodologies varied greatly. The studies included in the graph are from 2005 on.
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TABLE 1.

HBV Screening Literature Search Terms

Hepatitis B Screening-Specific Search Terms

Hepatitis B Hepatitis B surface antigen

Hepatitis B virus Screening

HBV Serology

HBsAg Hepatitis B serology

HB Ab Anti-HBs

HBeAg HBV envelope Ag

Co-infection Antiretroviral

Liver disease ARV

Chronic liver disease Treatment

Chronic active hepatitis Therapy

Liver fibrosis Antiretroviral therapy

Cirrhosis ART

End-stage liver disease ART initiation

Hepatocellular carcinoma Tenofovir
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