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Abstract: With the introduction of highly active antiretroviral treatment, HIV-related morbidity 
and mortality have declined. But underlying hepatitis B virus infection remains the major cause 
of AIDS-defined illness and liver-related disease progression mainly in endemic settings. 
Moreover, HBV–HIV co-infection is the leading cause of cirrhosis, hepatocellular carcinoma, 
and liver-related death. This review paper emphasizes reviewing the burden and impact of HBV– 
HIV co-infection in liver-related disease progression, immune recovery, and therapeutic manage
ment of HIV-infected individuals on ART regimen. 
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Introduction
Hepatitis B virus is a major global public health problem. HBV–HIV co-infection is 
not uncommon due to shared risk of transmission particularly in areas of endemic 
HBV infection.1 The risk of acquiring HBV infection in HIV-infected patients is 
increased by 40% compared to HIV-negative individuals.2 HBV co-infection is an 
increased cause of morbidity and mortality among people living with HIV.3 

Moreover, many people living with HIV are unaware that they are infected with 
HBV and they are at high risk of developing liver-related disease.4,5 HBV co- 
infection is not commonly tested prior to ART initiation despite the strong recom
mendation for routine screening of HBV co-infection particularly in resource-scarce 
settings.6–8 HBV co-infection is an increased risk of liver-related disease progres
sion and continuous non-AIDS defining morbidity in HIV-infected patients.3 The 
effect of HBV co-infection on HIV disease progression and liver-related complica
tions among HIV-infected individuals on HAART has been limited and contra
dictory with several study findings.5,9,10 This review paper was aimed to summarize 
the epidemiology and complication of HBV–HIV co-infection in people living 
with HIV.

Epidemiology of HBV
Approximately 2  billion people are infected with HBV, and of these 400 million 
people developed chronic hepatitis B infection worldwide.6,11 In addition, about 
1 million people die annually from HBV-related disease despite the availability of 
vaccine and antiviral therapy which is challenging the global strategy for viral 
hepatitis reduction of new viral hepatitis by 90% and to reduce deaths due to viral 
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hepatitis by 65% by 2030.7 The distribution of HBV 
infection and pattern of transmission varies throughout 
the world.12 Hepatitis B virus is highly endemic in devel
oping regions which accounted for approximately 8% for 
chronic carriers and 70–95% with past or current serolo
gical markers of HBV infection in the general population.4

The prevalence of HBV infection ranges from 0.1% to 
20% worldwide mainly due to the age difference at the time 
of infection.13 Moreover, 45% of the world population live in 
endemic areas for chronic HBV infection, 43% live in inter
mediate-endemicity, and 12% live in low-endemicity areas.5 

The global prevalence of HBV infection in high, intermedi
ate, and low endemic areas is ≥8%, 2–7%, and <2% 
respectively.11 In most developed countries, the prevalence 
of chronic HBV infection is less than 1%, and infection is 
acquired during adulthood mainly due to sexual and parent
eral causes. However, in developing regions like Asia, 
Africa, and Western Pacific, the prevalence of chronic HBV 
infection is more than 8% and infection is acquired either 
perinatal or during childhood.6,7,12 The prevalence of HBV is 
estimated to be 8% in Western Africa and 5–7% in Southern 
and Eastern Africa.11 In Africa, the most predominant HBV 
genotypes are A, D, and E.8,10,14 Genotype A is the most 
frequently detected and accompanied by the majority of the 
HBV subtypes.8,15–17

HBV–HIV Coinfection
Globally, approximately 35.3 million people are living with 
HIV.18 Of these, 4 million HIV-positive individuals are co- 
infected with HBV worldwide.19 The global prevalence of 
HBV–HIV co-infection among HIV-infected individuals is 
7.4%.7 In Africa, it is estimated that 3.4 million people are 
co-infected with HBV and HIV with a proportion of 15%.2 

Moreover, approximately 90% of HIV-infected individuals 
have biological signs of prior HBV infection, and of these, 5– 
15% suffered from chronic HBV infection.4 The proportion 
and risk factors of HBV–HIV co-infection vary widely with 
geographical distribution.2,19,20 The prevalence of HBV– 
HIV co-infection in Western Europe and North America is 
estimated to be 5% whereas in developing regions like South 
East Asia it is about 20%.19 Moreover, the prevalence of 
HBV–HIV co-infection in Africa ranges from 2% to 30.6% 
with different studies.7,17,21–26

HBV–HBD–HIV Co-infection
Hepatitis D virus infection occurs only in the presence of 
active HBV infection (defined by the presence of HBsAg). 
This infection occurs either simultaneously or as 

superinfection with HBV.7 Liver-related disease progres
sion is faster in HBV–HDV–HIV co-infected individuals 
than HIV-negative.14,27 HDV affected 5% of people who 
have chronic HB infection, which implies 1 in 5 cases of 
liver disease and liver cancer in people with HBV 
infection.7 HBV–HDV co-infection is considered the 
most severe form of chronic viral hepatitis that leads to 
more rapid progression toward liver-related death and 
HCC.7,14 In Africa, HBV–HDV co-infection is more 
prevalent in western and middle African countries.4,6,28 

The proportion of triple infection (HBV–HDV–HIV) 
ranges from 1.4% to 19.7% among HIV patients on ART 
follow up in different countries.14,16,17,7,27

Hepatocellular Carcinoma
The risk of hepatocellular carcinoma (HCC) is increased by 
5 or 6 fold among HIV-infected individuals, particularly in 
those on ART, compared to the general population.7 This is 
characterized by the presence of low CD4+ T cells, and high 
HBV DNA level. HBV–HIV co-infected individuals have 
shown persistent viral (HBV DNA) replication with 
increased risk of end stage liver disease and hepatocellular 
carcinoma than HBV mono-infected patients.16,29 

Moreover, the progression of chronic HBV to cirrhosis, 
end stage liver disease, and hepatocellular carcinoma is 
greater in HBV–HIV co-infected subjects.10

HBV Specific Immune Response
Cell-mediated immunity and inflammation play an impor
tant role in symptomatic cases and resolution of HBV 
infection.30 The outcome of HBV infection mainly depends 
on the host–virus interaction mediated by the adaptive 
immune response.31 But, the host factor is less known in 
the progression of the disease. The virus-specific T cell 
response is one of the key factors in the pathogenesis of 
HBV infection.30 Acute or chronic hepatitis B infection 
causes liver disease as a result of subsequent activation of 
cytotoxic T cells and cytokine-mediated immune response to 
eliminate the infected cells.31 Chronic hepatitis B infection 
is indicated by the presence of a greatly reduced T cell 
response in peripheral blood cells.

Spontaneous clearance of infection from hepatitis B is 
indicated by the presence of detectable CD4+ T cell and 
CD8+ T cell response.31 Likewise, HBV specific antibo
dies are protective proteins and markers of the disease 
progression. Specific antibodies for HBsAg are lifelong 
protective immunity and persist in life after recovery, 
which is controlled by cellular and humoral immune 
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response.31 In the usual course of HBV infection, patients 
may clear HBeAg and HBsAg and ultimately develop anti- 
HBe and anti-HBs protective antibodies.32 Adult indivi
duals are more susceptible for HBV infection than children 
because 90% of children are immune for HBV infection or 
develop a protective immune mechanism for HBV infec
tion as a result of subsequent infection and vaccination.28

Impact of HBV on CD4 Cell 
Recovery and HIV Disease 
Progression
Many studies described that HBV–HIV co-infected indivi
duals have shown declined or impaired CD4 cell count com
pared to HIV mono-infected.24–26,29,33 Higher HBV DNA 
(viral replication) is observed in HBV–HIV co-infected sub
jects with low CD4 cell count or advanced HIV/AIDS 
stages.10,33 Moreover, many studies suggested that HBV– 
HIV co-infected individuals have shown impaired immune 
response while on ART follow up compared to HIV infected 
alone.22,32,34,35 In contrast, one large retrospective study indi
cated an increased CD4 cell count in HBV–HIV co-infected 
individuals compared to HBV mono-infected on ART between 
6 months and 4 years, although it needs further study.10

The impact of HBV co-infection on HIV disease progres
sion is debatable with many study findings.1,3,10,36 But, the 
majority indicated that HBV co-infection increased the causes 
of mortality and AIDS defining illness which affected the 
course or control of HIV disease.1,23,34 Moreover, a cohort 
study suggested that HBV–HIV co-infected individuals are at 
increased risk of AIDS or death event compared to HIV 
infected only.36,37 Another interesting study indicated that 
chronic HB and resolved status of HBV–HIV co-infected 
subjects were associated with increased risk of AIDS and 
death particularly in those immunocompromised 
individuals.10 In contrast, other studies demonstrated that 
HBV co-infection has no impact on the natural history of 
HIV disease progression.3,9 Moreover, in one study, persis
tence immune reconstitution is observed among HBV–HIV 
co-infected individuals on longer ART follow up.10 To address 
these contradictory findings, a large well-designed prospective 
study is needed.

Viral Suppression and HBV 
Reactivation
Many findings indicated that HIV–HBV co-infected indivi
duals have shown lower CD4 cell count compared to HIV 
infected alone.22,32,34,35 However, the roles of low CD4 cell 

count and HIV viremia in HBV–HIV co-infected individuals 
are unclear with many study findings.32,34,35 But one large 
prospective study described that HIV viral suppression at 6 
months and greater with HBV active ART regimen reduced 
the risk of liver complications in HBV–HIV co-infected 
individuals after ART administration compared to those 
with elevated HIV RNA.38 This emphasizes the importance 
of suppressed HIV RNA for reducing liver-related complica
tion. Likewise, early initiation of ART and optimum HIV 
viral suppression reduced the risk of developing end stage 
liver disease and hepatocellular carcinoma.38

HBV co-infected individuals have shown a low level of 
detectable HBsAg using serological testing, but anti-HBcAb 
is the best marker for HBV infections.23 Because, HIV- 
infected patients invariably developed occult HBV infection 
with undetectable HBsAg.23 Moreover, underscreening for 
anti-HBcAb may result in hepatic flare and increased the risk 
of fulminant hepatitis following combination ART due to 
immune reconstitution inflammatory syndrome.7,38,39 

Hence, HBV reactivation in the absence of detectable 
HBsAg is a great challenge in HBV–HIV co-infected indi
viduals on HBV active ART which leads to treatment inter
ruption and emergence of HBV drug resistance. Emerging 
HBV mutants may affect the immunization strategy in the 
future. Therefore, HIV patients should be screened for HBc 
prior to treatment initiation.7,40 Likewise, individuals with 
anti-HBcAg, particularly HIV-positive people, are at increas
ing risk of viral reactivation and progression.41 A high and 
sustained serum HBV DNA level and decreased seroconver
sion of HBeAg and HBsAg are often seen in HBV–HIV co- 
infected people compared to HBV mono-infected.30,42

Impact of HIV on Liver 
Complication
Impaired immune response to HIV is an increased risk for 
liver-related disease progression among HBV–HIV co- 
infected patients on HBV active ART regimen.7,28,38 

Moreover, the rate of HBV–HIV co-infection is increased 
in HIV patients with impaired immune response compared to 
individuals with optimum immune restoration.23,32,34,43 The 
proportion of liver-related mortality is higher among HBV– 
HIV co-infected subjects than HBV mono-infected only.20 

Likewise, HIV infection increased the risk of rapid progres
sion of liver-related disease in patients with chronic HBV 
infection.5,20,25,26 The rate of acquiring chronic HBV infec
tion among the HBV–HIV co-infected individuals and those 
infected with HBV alone is 25% and 4% respectively.42 
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Unlike the above findings, one prospective study suggested 
HBV–HIV co-infected patients are less likely to develop 
liver disease progression than HBV mono-infected, particu
larly among those with non-AIDS stages.17

Therapeutic Management
The most common and advisable treatment option for HBV– 
HIV co-infection is either Lamivudine or emtricitabine with 
tenofovir combination ART regimen.39,40 A tenofovir-based 
combination ART regimen is preferable drug for HBV–HIV 
co-infected patients with better treatment outcome and low 
HBV DNA drug resistance.34,40,41 One case report from 
Ethiopia suggested that a tenofovir-based combination ART 
regimen has shown optimum immune restoration and sig
nificant viral suppression to an undetectable level compared 
to only a Lamivudine-containing ART regimen.37

The majority of studies indicated that a TDF-containing 
combination ART regimen is the most common and effective 
drug for HBV–HIV co-infection.7,20,23,43 The risk of liver 
complication is also reduced with ART that included TDF 
antiretroviral for HBV–HIV co-infection.38 The majority 
(80.7%) of HIV patients positive for HBsAg were taking 
a TDF-containing first-line ART combination regimen in sub- 
Saharan Africa.24 Moreover, the World Health Organization 
recommended screening of all HIV-infected individuals for 
HBV for appropriate choice of ART regimen and vaccinations 
for non-immunized individuals.40 One study in Cameroon 
described that only 33.3% of HBV–HIV co-infected subjects 
expressed undetectable HBV DNA after commencement of 
a Lamivudine (3TC)-containing combination ART regimen 
and 100% of undetectable HBV DNA in subjects who were 
administered a TDF-3TC-containing ART regimen.17 Unlike 
the above findings, a study in Mozambique indicated that an 
anti-HBV drug-containing combination ART regimen 
revealed persistent HBV viral replication compared to HBV 
mono-infected on anti-HBV treatment follow up.16 This 
implies the efficacy of HBV active ART regimen is decreased 
among HBV–HIV co-infected individuals than HBV mono- 
infected on anti-HBV drugs, although it needs further addi
tional evidence.

3TC Resistance-Associated Mutations
Patients who were taking 3TC anti-HBV drug are more likely 
at increased risk of incomplete HBV viral suppression.17,39,41 

One study indicated that HBV resistance mutation for 3TC is 
acquired after the patients were taking ART regimen, and no 
resistance HBV mutant was identified in naïve ART patients.16 

In addition, high baseline HBV DNA is a significant factor for 

drug resistance mutation following HBV active ART 
regimen.39 Mutation to lamivudine is usually observed in 
chronic HBV co-infected individuals who were positive for 
HBeAg.15,42

A study report in Cameroon indicated that 25% of 
patients on 3TC HBV active ART harbored (acquired) resis
tance to 3TC.17 Moreover, other prospective studies indi
cated that 53.8% of HBV–HIV co-infected patients who 
were taking a 3TC combination ART regimen without TDF 
were associated with HBV drug resistance mutation.15,17 In 
contrast, one study indicated that a Lamivudine-containing 
ART regimen in HBV–HIV co-infected individuals on pro
longed treatment follow up revealed persistent HBV viral 
suppression.44 With this report, mutant resistance strain to 
3TC was not observed before commencement of HAART.44 

Therefore, resistance to 3TC may be acquired due to subse
quent uptake of a 3TC-containing ART regimen. Other find
ings also indicated that a combination ART regimen 
increased the risk of acquiring HBV drug resistance and 
liver complication in HBV–HIV co-infected subjects unlike 
those individuals on anti-HBV drug only.

However, one retrospective study indicated that the 
majority of HBV–HIV co-infected individuals who were 
on aTDF-based combination ART regimen failed to 
achieve HBV viral suppression during the first years of 
follow up.39 But this might not have anegative impact on 
patient management since treatmentsfor both HBV and 
HIV are lifelong and viral suppression may be achieved 
in defer follow ups. Besides, one literature review indi
cated that detectable HBV DNA was observed in 10% of 
HBV–HIV co-infected individuals who were taking aTDF- 
containing ART regimen.20 Although many national and 
international findings recommended tenofovir for HBV– 
HIV co-infection, the above findings emphasized the need 
to prove other safe and potent anti-HBVdrugs.39,40

Conclusions
The burden of HBV–HIV co-infection is found higher in 
different studies in HBV endemic settings. HBV–HIV co- 
infection remains a significant factor for liver-related compli
cations and non-AIDS related death. HBV–HIV co-infection 
accelerated the disease progression to AIDS defining illness in 
HBV co-infected subjects. Likewise, HBV specific immune 
response is impaired with declined CD4+ T cell response in 
HBV–HIV co-infected individuals. On the other hand, HIV- 
infected individuals with immunocompromised are at 
increased risk of reverse seroconversion or reactivation for 
HBV infection. Moreover, in most resource-scarce 
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settings the screening strategy for HBV is based on the pre
sence or absence of circulating HBsAg, but this may lose the 
active cases of HBV infection which leads liver-related 
chronic infection and drug toxicity. Therefore, all HIV- 
positive individuals shall be screened for HBV DNA level 
for proper selection of combination ART regimen. HBV co- 
infection still accelerated the liver disease progression in HIV- 
infected individuals who are on HBV active ART regimen. 
This is an implication to explore more potent and effective 
drugs onward for HBV and HIV co-infected individuals.
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