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Hepatitis B virus (HBV) infection is a 
life-long dynamic disease that can be 
controlled but not cured. The risks of 
end-stage liver disease and liver cancer 
increase with ongoing inflammation 
and viremia. Fibrosis can be reversed, 
and drug treatment can reduce progres-
sion. The relationship between immune 
response and liver damage in HBV in-
fection is of particular importance in 
HIV-coinfected patients. If there is no 
immune response, liver damage does 
not occur; however, if there is immune 
response—eg, with immune reconstitu-
tion during antiretroviral therapy—liver 
damage will occur. 

Characteristics of Coinfection

According to some estimates, there 
are approximately 400 million people 
worldwide with HBV infection, with 
approximately 4 million of those coin-
fected with HIV. Rates of coinfection 
range from 5% to higher than 30% de-

pending on the cohort and locale ex-
amined. For example, the prevalence 
of coinfection is 5% to 10% in injection 
drug use cohorts, is 8.7% in the Euro-
Sida cohort, and has been reported at 
9%, 16.9%, 25.9%, and 73% in small co-
horts in Tanzania, Malawi, Nigeria, and 
Uganda, respectively.

In HIV-infected patients, HBV in-
fection increases HIV replication, in-
creases antiretroviral therapy–related 
hepatotoxicity, and decreases CD4+ 
cell counts in patients with cirrhosis 
and hypersplenism. There is also some 
evidence that HBV infection itself re-
duces CD4+ cell counts. In HBV-infect-
ed patients, HIV increases HBV repli-
cation, hepatitis flares, progression to 
chronic HBV infection, progression to 
cirrhosis, and risk of hepatocellular 
carcinoma, and it reduces hepatitis 
B envelope antibody (anti-HBe) and 
hepatitis B surface antibody (anti-HBs) 
seroconversion. Coinfection is also as-
sociated with reduced efficacy of anti-
HBV therapy, including greater risk of 
lamivudine resistance and decreased 
response to interferon alfa. 

An example of the poor outcomes 

associated with coinfection is provided 
by findings in a Multicenter Cohort 
Study reported by Thio and colleagues. 
The study population included 4967 
men who have sex with men (MSM) 
who were hepatitis B surface antigen 
(HBsAg)-negative, of whom 47% had 
HIV infection, and 326 MSM who were 
HBsAg-positive, of whom 65% had HIV 
infection. Patients with HIV and HBV 
coinfection had a 19-fold higher risk 
of liver death than those with HBV 
monoinfection, with risk of liver-re-
lated mortality increasing with alco-
hol consumption, low nadir CD4+ cell 
count, and antiretroviral therapy. Rates 
of liver-related mortality by 1000 per-
son-years were 14.1 with HIV and HBV 
coinfection, 1.7 with HIV monoinfec-
tion, 0.8 with HBV monoinfection, and 
0 with neither HBV nor HIV infection 
(Thio et al, Lancet, 2002). More recent 
data from the Data Collection on Ad-
verse Events of Anti-HIV Drugs (DAD) 
study showed that after AIDS (31%), 
liver-related mortality accounted for 
the most deaths (15%) in HIV-infected 
persons with access to antiretroviral 
therapy, exceeding heart disease (9%) 
and cancer (9%) in this regard. A mul-
tivariate model for factors associated 
with liver death showed that hepatitis 
C virus (HCV) infection was the stron-
gest predictor (relative risk [RR], 6.7), 
followed by HBV infection (RR, 3.7), 
injection drug use (RR, 2.0), older age 
(RR, 1.3), and low CD4+ cell count 
(RR, 1.23). The rate of hepatocellular 
carcinoma was 82 per 10,000 in this 
cohort, markedly higher than that in 
the general population. 

Initial Evaluation

At initial evaluation, patients should 
be screened for HBsAg, hepatitis B 
core antibody (anti-Hbc), and anti-
HBs. Diagnosis of HBV coinfection in 
HIV infection is made on the basis of 
HBsAg-positive,  anti-HBc total-positive, 
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anti-HBs-positive status. If patients are 
HBsAg-positive, hepatitis B envelope 
antigen (HBeAg), anti-HBe, and HBV 
DNA should be measured. If patients 
are HBsAg-negative, they should re-
ceive HBV vaccination. In addition to 
history and physical examination, the 
HIV-infected patient with newly diag-
nosed HBV coinfection should have a 
complete liver panel, complete blood 
cell (CBC) count, and international nor-
malized ratio (INR), as well as mea-
surement of alpha-fetoprotein (AFP). 
In addition, baseline liver ultrasound 
should be performed. Patients should 
be screened for hepatitis A virus 
(HAV) Ab total and vaccinated if they 
are anti-HAV antibody-negative. They 
should also be screened for hepatitis D 
virus if they are from endemic areas or 
injection drug users. Household and 
sexual contacts should be screened 
for HBV and vaccinated if they are un-
infected.

The need to confirm HBV serologic 
status with additional testing arises be-
cause HIV infection is associated with 
atypical serologic results. A study in 
the Swiss HIV Cohort showed that in-
fection was manifest as anti-HBc alone 
in 57 HIV-infected patients, with this 
remaining the sole marker of infec-
tion for 31 months in 98% of patients. 
Polymerase chain reaction (PCR) re-
sults showed that 60% were positive 
for HBsAg and hepatitis B core antigen 
(HBcAg), and 36% had necroinflamma-
tory disease. Thus, if patients are anti-
HBc-positive and negative for both HB-
sAg and anti-HBs, HBV DNA should be 
measured. If this test result is positive, 
patients should be treated for HBV; if 
negative, they should be vaccinated. 

HIV-infected patients have a dimin-
ished response to the HBV vaccine and 
lose protective antibodies more rap-
idly. The response rate is greater than 
87% in those with CD4+ counts above 
500 cells/µL and 33% in those with 
counts of 200 to 500 cells/µL. A strat-
egy of revaccinating nonresponders 
with a doubled dose has met with poor 
success. The AIDS Clinical Trials Group 
(ACTG) is assessing whether response 
can be improved by coadministration 
of granulocyte and macrophage colo-
ny-stimulating factor. 

Management

The goal of treatment of HBV disease 
is to make active disease become in-
active. Control of HBV disease is in-
dicated by reduced inflammatory 
response (normalization of alanine 
aminotransferase [ALT] level), reduced 
viral replication (reduced HBV DNA 
level), and improved immune control 
(seroconversion to anti-HBe- and anti-
HBs-positive status). As an example of 
the risk posed by uncontrolled disease, 
elevated HBV DNA levels among HBV-

infected patients with ALT levels in the 
normal range dramatically increased 
risk for hepatocellular carcinoma in 
patients over age 30 years (Figure 1; 
Chen et al, JAMA, 2006). The associa-
tion of HBV DNA level with risk of cir-
rhosis was very similar in this study. 
Figure 2 shows the therapeutic end-
points achievable over time in HBV-in-
fected patients. ALT is not a very useful 
measure of inflammation in coinfected 
patients, with many such patients with 
normal ALT levels having necroinflam-
matory disease on biopsy.
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Figure 1. Multivariate-adjusted relative risk of hepatocellular carcinoma by entry serum hepa-
titis B virus (HBV) DNA level among patients with alanine aminotransferase levels less than 
1-time the upper limit of normal. Data are adjusted for sex, age, smoking, and alcohol con-
sumption. Adapted from Chen et al, JAMA, 2006.

Figure 2. Therapeutic endpoints over time in treatment of hepatitis B virus infection. “+” indi-
cates seropositivity; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen. 
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Antiviral drugs used in treating HBV 
infection are listed in Table 1, along 
with their activity against wild-type 
HBV; activity against HBV with the la-
mivudine-resistance YMDD mutation; 
and whether they are active against 
HIV. In patients with the YMDD muta-
tion alone, adefovir, double-dose ente-
cavir, and tenofovir generally remain 
active. US guidelines for treatment of 
coinfection are currently being revised. 
In drug-naive coinfected patients who 
are candidates for both HBV and HIV 
treatment, the current Department of 
Health and Human Services (DHHS) 
guidelines indicate a preference for 
dual anti-HBV agents, specifically teno-
fovir plus emtricitabine. However, oth-
er nucleoside and nucleotide reverse 
transcriptase inhibitor (nRTI) combina-
tions are acceptable, including tenofo-
vir with emtricitabine, lamivudine, or 
entecavir. In patients requiring treat-
ment for HBV alone, peginterferon 
alfa can be used in the setting of high 
CD4+ cell count, high ALT level, and 
low HBV DNA level, all uncommon in 
HIV patients. Other options include ad-
efovir or telbivudine. However, there is 
the theoretical possibility that HIV re-
sistance may emerge with these drugs, 
as occurred with entecavir.

With regard to entecavir, use of the 
agent in coinfected patients has been 
studied only in patients on antiretrovi-
ral therapy. There was a surge in use 
of entecavir over the past 18 months 
as practitioners sought to reduce the 

risk of immune reconstitution by treat-
ing HBV before initiating antiretroviral 
therapy. There are now at least 5 re-
ported cases of resistance associated 
with the M184V mutation in coinfected 
patients receiving entecavir alone, and 
treatment is associated with a reduc-
tion in plasma HIV RNA level of 0.5 
log10 copies/mL; prior lamivudine treat-
ment occurred in only 2 of these cases. 
This finding has resulted in a US Food 
and Drug Administration (FDA) black 
box warning indicating that entecavir 
monotherapy should not be used in 
coinfected patients not receiving anti-
retroviral therapy. This issue may not 
be specific to entecavir and it may alter 
HBV therapy in patients without cur-

rent indications for HIV therapy. 
Among newer drugs, telbivudine has 

no anti-HIV activity, but it is not effec-
tive in patients with the YMDD muta-
tion. Studies of the drug in coinfection 
are under way. A study in monoinfect-
ed patients showed that reduction of 
HBV DNA to undetectable levels at 24 
weeks with telbivudine treatment was 
associated with a high likelihood of re-
maining HBV DNA-negative at 1 year 
and having normalized ALT levels (see 
Table 2). Conversely, 93% of patients 
with HBV DNA level above 3 log10 cop-
ies/mL at week 24 failed to seroconvert 
by year 1 (Lai et al, Hepatology, 2005).

Clevudine, which is currently li-
censed in Korea but not in the United 
States, was shown to induce good re-
duction in HBV DNA levels in HBV 
monoinfected patients, with 59% of 
patients having undetectable levels 
at the end of 24 weeks of treatment 
(Table 3; Yoo et al, Hepatology, 2005). 
The investigational drug pradefovir has 
more liver targeting and thus less re-
nal toxicity than the related drug ad-
efovir, allowing it to be used at a 30-
mg dose. In a recent study in chronic 
HBV monoinfection, reductions in 
HBV DNA level at 48 weeks were 4.09, 
4.84, 4.89, and 5.54 log10 copies/mL 
at pradefovir doses of 5, 10, 20, and 
30 mg, compared with 4.19 log10 cop-
ies/mL with adefovir 10 mg (Lee et al, 
EASL, 2006). 

HBV infection should be treated 

Table 2. One-year Outcomes in Patients Receiving Telbivudine for Hepatitis B Virus 
(HBV) Infection According to HBV DNA Level at Week 24

Week 24 HBV DNA Level (copies/mL)

Undetectable 300 to <3 log10 3 to 4 log10 >4 log10

HBV DNA-negative (%)
    HBeAg+
    HBeAg-

91
94

69
67

30
40

5
10

Normal ALT
    HBeAg+
    HBeAg-

88
81

89
68

79
60

53
41

Virologic breakthrough
    HBeAg+
    HBeAg-

1
0

4
7

9
17

14
44

HBeAg seroconversion 41 26 13 4

HBeAg indicates hepatitis B e antigen; “+”, seropositive; “-”, seronegative; ALT, alanine 
aminotransferase. Adapted from Lai et al, Hepatology, 2005.

Table 1. Antiviral Drugs for Hepatitis B Virus Treatment

Drugs Wild-type  
Hepatitis B Virus

YMDD  
Mutation

Used in HIV  
Treatment?

Lamivudine Susceptible Resistant Yes

Adefovir Susceptible Susceptible No

Entecavir* Susceptible  
(0.5-mg dose)

Susceptible  
(1-mg dose)

No

Emtricitabine Susceptible Resistant Yes

Telbivudine Susceptible Resistant No

Tenofovir** Susceptible Susceptible Yes

* There is a black box warning to not use entecavir in HIV and HBV-coinfected patients 
not receiving antiretroviral therapy. In patients with YMDD-resistant virus who are on 
high-dose entecavir, resistance to entecavir occurs more frequently.

** Tenofovir is not approved by the US Food and Drug Administration for the treatment 
of hepatitis B virus infection.
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if coinfected patients are receiving 
antiretroviral therapy, since immune 
reconstitution under antiretroviral ther-
apy poses a substantial risk for im-
mune-associated liver damage in these 
patients. ALT flares can occur in coin-
fected patients for a variety of reasons 
other than immune reconstitution. 
This can occur with ALT flares in asso-
ciation with spontaneous HBeAg sero-
conversion, but such seroconversion is 
less frequent in HIV-infected patients. 
Flares can occur when patients stop an-
tiretroviral therapy (eg, through nonad-
herence or patient choice) or with the 
emergence of HBV resistance. Flares 
may also be due to drug hepatotoxicity 
or acute HCV or HAV infection. 

After initiating treatment, ALT, as-
partate aminotransferase, and HBV 
DNA  levels should be monitored every 

3 months. If there is no HBV DNA–lev-
el decrease by 12 to 24 weeks of ther-
apy, the patient should be assessed 
for HBV resistance and adherence, 
and treatment should be modified by 
changing drugs or adding a drug. In 
monoinfected patients, it is recom-
mended that imaging for hepatocel-
lular carcinoma and measurement of 
AFP be performed every 6 months 
starting at the age of 40 years. Given 
the increased risk of hepatocellular 
carcinoma in coinfection, it may be 
prudent to monitor coinfected patients 
according to this schedule regardless 
of age, but there are currently no data 
to support this. 

Presented by Dr Peters in May 2007. First 
draft prepared from transcripts by Mat-
thew Stenger. Reviewed and edited by Dr 

Peters in September 2007.
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and from Gilead. She served as a consultant 
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Table 3. Outcome with 24 weeks of Clevudine Treatment and 24 Weeks of Follow- 
up in Hepatitis B e Antigen-seropositive Patients

Clevudine 30 mg  
(n = 182)

Placebo  
(n = 61)

Change in HBV DNA, log10 copies/mL
 End of treatment
 End of follow-up

–5.10*
–2.02*

–0.27
–0.68

HBV DNA undetectable at end of treatment, % 59 0

Normalized ALT, %
 End of treatment
 End of follow-up

68*
61*

18
28

HBeAg seroconversion at end of follow-up, % 10 12

*P < .0001 versus placebo. HBV indicates hepatitis B virus; ALT, alanine aminotransferase; 
HBeAg, hepatitis B e antigen. Adapted from Yoo et al, Hepatology, 2005.


