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Abstract
Liver disease is a major cause of mortality in individuals with HIV–HBV coinfection. The
pathogenesis of liver disease in this setting is unknown, but is likely to involve drug toxicity, infection
of hepatic cells with both HIV and HBV, and an altered immune response to HBV. The availability
of therapeutic agents that target both HIV and HBV replication enable dual viral suppression, and
assessment of chronic hepatitis B is important prior to commencement of antiretroviral therapy.
Greater importance is now placed on HBV DNA levels and staging of liver fibrosis, either by liver
biopsy or noninvasive measurement, such as transient elastography, since significant liver fibrosis
may exist in the presence of normal liver function tests. Earlier treatment of both HIV and HBV is
now generally advocated and treatment is usually lifelong.
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There are approximately 36 million people living with HIV and 370 million with HBV. The
prevalence of chronic HBV (CHB) infection in people with HIV varies between 5 and 20%,
with the higher levels seen in areas in which CHB is endemic, such as countries in Africa and
Asia [1]. Therefore, overall it is estimated that approximately 2–4 million people are coinfected
with both HIV and HBV [2]. Liver disease has emerged as one of the most important causes
of morbidity and mortality among HIV-positive individuals since the introduction of HAART,
particularly in those coinfected with either HBV or HCV [3]. This review highlights recent
advances in our understanding of the pathogenesis of liver disease in HIV–HBV coinfection.
The assessment of HBV and staging of liver disease are discussed, as well as the timing and
use of currently available therapies.
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Natural history & pathogenesis of liver disease
HIV–HBV coinfection is characterized by high HBV DNA levels, infrequent HBV e antigen
(HBeAg) seroconversion and frequent progression from acute hepatitis B to CHB [4–6].
Progression of fibrosis and development of cirrhosis is more common among people with HIV–
HBV coinfection than in individuals infected with either HIV or HBV alone, and liver-related
mortality is higher in coinfected individuals [6–8].

The pathogenesis of increased fibrosis in HIV–HBV coinfection remains unclear, and multiple
factors may contribute. HIV infection of hepatocytes has been demonstrated both in vivo and
in vitro [9], therefore, HIV may directly affect the HBV life-cycle, although evidence of this
is currently lacking. HIV may also infect hepatic stellate cells, which deposit collagen and are
the main effector cell leading to hepatic fibrosis [10]. Unique HBV mutations have been found
in HIV–HBV coinfected individuals, which may potentially alter the pathogenicity of HBV
[11] and high rates of HBV mutations that confer drug resistance have also been demonstrated
[12]. The triple HBV polymerase mutant (rtL173V + rtL180M + rtM204V) was detected in
17% of 53 HIV–HBV coinfected patients who had received at least 6 months of lamivudine
(LMV) therapy as part of HAART [12]. This mutant behaves as a vaccine-escape mutant in
vitro. Another potential vaccine-escape mutant, rtV191I, has recently been described in a
patient coinfected with HIV–HBV [13]. The rtV191I mutation creates a stop codon in the
overlapping open-reading frame for the envelope protein leading to a loss of detectable HBV
surface antigen (HBsAg) [13].

Immune dysfunction in HIV–HBV coinfection may also contribute to accelerated liver disease
progression. For example, a reduced HBV-specific CD4 T-cell response is seen in HIV–HBV
coinfection compared with HBV monoinfection, which may contribute to HBV chronicity
[14]. Generalized immune activation in HIV may also contribute to liver damage [15]. HIV
infection leads to severe depletion of gut mucosal immune cells, including CD4 T cells, which
do not recover even after restoration of peripheral CD4 T cells [16]. The absence of gut mucosal
CD4 T cells may increase microbial translocation, measured as increased lipopolysaccharide
(derived from bacterial cell walls) in the blood of HIV-infected people [15]. These observations
may provide an explanation for increased T-cell turnover and activation, and proinflammatory
cytokines in HIV, which leads to disease progression [15,17]. Elevated concentrations of
lipopolysaccharide have been described in chronic HCV infection and HIV–HCV coinfection
but have not been studied in HBV monoinfection or HIV–HBV coinfection [18,19]. Together,
intra-hepatic HIV infection, specific HBV mutations, reduced anti-HBV immunity and
generalized immune activation are important areas for further research, which will ideally lead
to novel therapies to limit the progression of liver disease in HIV–HBV coinfection.

Assessment of HBV in HIV-infected individuals
Occult HBV

Patients with HIV should undergo testing for other blood-borne viruses, specifically HBV and
HCV, including HBsAg, hepatitis B surface antibody and hepatitis B core antibody tests. If
HBsAg is positive, then further testing should be undertaken, including HBV DNA and
HBeAg. If HBsAg is not detected, the role of testing HBV DNA remains unclear. Occult HBV
(detectable HBV DNA in the absence of HBsAg) may reflect a phase of HBV infection between
inactive disease and reactivation [20] or may be the result of immune depletion and lower CD4
T-cell counts in the case of HIV coinfection [21,22]. An insufficiently sensitive HBsAg assay
may also lead to a diagnosis of occult HBV [23]. Occult HBV has been associated with an
increased risk of hepatocellular carcinoma (HCC), particularly in HCV–HBV coinfection
[24]. However, this association has not been demonstrated for occult HBV in the setting of
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HIV infection. Therefore, testing and treatment of occult HBV is not usually recommended
[4,25,26].

Aminotransferase levels
Alanine aminotransferase (ALT) levels tend to be lower in HIV–HBV coinfection [26], owing
to either an impaired HBV-specific immune response or reduced hepatic necro-inflammation,
and yet, significant fibrosis may still be present. Therefore, the presence of normal ALT levels
should be viewed with caution in HIV–HBV coinfection. Conversely, there are many potential
causes for elevated ALT levels in HIV–HBV coinfection (summarized in Box 1), including
HAART-related hepatic flare (HF) via a number of mechanisms [4]. Newer agents, such as the
non-nucleoside reverse transcriptase inhibitor, etravirine, the integrase inhibitor raltegravir and
CCR5 antagonist maraviroc, have not been associated with increased hepatotoxicity in HIV–
hepatitis coinfected individuals to date [27–29].

During 72 weeks of HAART in 537 HIV-infected individuals in South Africa, of whom 106
(20%) were HBsAg positive, only 23 (4%) experienced HF [30]. Individuals with a high HBV
DNA level (>2000 international units[IU]/ml) were more likely to experience HF than those
with low HBV DNA levels or HBsAg-negative individuals [30].

HBeAg & hepatitis B e antibodies
HBV e antigen is the secreted form of the precore protein of HBV and differs from the capsid
protein by the addition of 10 amino acids at the N-terminus and truncation at the C-terminus
[31]. HBeAg is required for the establishment of persistent infection [32] and may lead to a
reduced HBV-specific T-cell response [33]. HBeAg seroconversion (loss of HBeAg and/or
detection of hepatitis B e antibodies) can occur spontaneously or following treatment with an
anti-HBV agent. HBeAg seroconversion is usually associated with a significant decline in HBV
DNA to undetectable levels, normalization of ALT and an improvement in disease outcome.
Spontaneous HBeAg seroconversion is less common in HIV–HBV coinfection than HBV
monoinfection [34]. However, following initiation of HBV-active HAART in a recent study
of HIV–HBV coinfected patients in Thailand, HBeAg loss was relatively high (33% after 48
weeks) [35]. Quantitation of HBeAg and HBsAg is an emerging area of interest. Declining
HBeAg or HBsAg levels may predict response to therapy and subsequent HBeAg or HBsAg
seroconversion in HBV monoinfection [34,35]. However, the clinical significance of
quantitative HBeAg or HBsAg measurement in HIV–HBV coinfection is currently unknown.

HBV DNA
HBV DNA level is a strong predictor of clinical disease (cirrhosis and HCC) in HBV mono-
infection [36,37]. A baseline HBV DNA level greater than 20,000 IU/ml or 200,000 IU/ml
increased the risk of developing cirrhosis by six and 10 times, respectively, compared with
those with undetectable HBV DNA levels in a large cohort of Taiwanese HBV-monoinfected
individuals.

Similar evidence for HBV DNA levels in HIV–HBV coinfected individuals is not available.
In general, HBV DNA levels are significantly higher in HIV–HBV coinfected individuals
compared with HBV-monoinfected individuals. Some recommendations for the treatment of
HBV in HIV–HBV coinfection use similar thresholds as the treatment of HBV monoinfection
[25,38]. More recent HIV–HBV coinfection guidelines have recommended a lower threshold
of 2000 IU/ml for treating patients with CHB due to accelerated liver disease in HIV-infected
individuals [4].
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HBV polymerase sequencing
The polymerase protein encoded by the polymerase (Pol) open-reading frame is made up of
four regions (Figure 1), including the DNA polymerase/reverse transcriptase (Pol/RT) [39].
HBV Pol/RT lacks a proof-reading capacity, so reverse transcription of the minus DNA strand
from a RNA intermediate is error-prone. The YMDD motif (Tyr–Met–Asp–Asp) encodes
amino acid positions rt203–206 in the Pol/RT region of the Pol protein [40]. Mutations within
the YMDD motif at position rtM204 are typical of LMV and telbivudine (LdT) resistance
[40]. Resistance to adefovir (ADV) occurs with rtN236T and/or rtA181T/V mutations [41].
Resistance to entecavir (ETV) requires the presence of at least three mutations: rtL180M,
rtM204V and either rt184G/S, rtS202I or rtM250V [42].

Staging liver fibrosis
Liver biopsy has long been the ‘gold standard’ for assessing hepatic fibrosis, despite its many
shortcomings, including cost, dependence on available expertise, interoperator variability,
sampling error and risk of serious complications including death [43,44]. Noninvasive
measures of liver stiffness, such as FibroScan® are now more widely available [45]. Other
noninvasive assessments of fibrosis include algorithms based on a range of biochemical and
haematological indices such as FibroTest®, Hepascore, or aspartate aminotransferase to
platelet ratio index (APRI) [46]. More data are required before FibroScan and the algorithms
can be recommended in HIV–HBV coinfection. However, as confidence in their utility grows,
they are likely to become increasingly important owing to the inherent limitations of liver
biopsy.

Transient elastography
Liver stiffness measurement by transient elastography (TE) or FibroScan is well validated for
reliable detection of the presence of cirrhosis, regardless of the underlying liver condition, with
an area under the receiver-operating characteristic curve of 0.94 (95% CI: 0.93–0.95) as found
in a recent meta-analysis [45]. However, area under the receiver-operating characteristic curve
was lower for the detection of significant fibrosis (0.84; 95% CI: 0.82–0.86) and varied
depending on the underlying pathological condition. Most of our knowledge to date comes
from the assessment of patients with HCV [45]. Few studies have focused on HIV–HBV
coinfection [47], although TE in HIV–HCV coinfection has been reported [48,49] and a number
of recent studies on patients with HBV monoinfection have been published [50–55]. In
addition, a number of studies using TE in HIV monoinfected patients have described a small
number of patients who have elevated liver stiffness and portal hypertension, with or without
typical cirrhotic changes upon liver biopsy [56,57]. In some cases, this may be due to prolonged
exposure to didanosine or nonalcoholic steatohepatitis [58]. TE requires further validation in
HBV, especially in HIV–HBV coinfection.

Fibrosis staging following diagnosis of HIV–HBV coinfection is important to guide the timing
of therapy, as well as prognosis, and for determining the role of intensive HCC screening or
screening for esophageal varices.

Treatment
Therapeutic goals

The long-term aim for treatment of HBV in both HBV monoinfection and HIV–HBV
coinfection is to reduce the lifetime risk of progression to cirrhosis and HCC [59]. This is
generally achieved by suppressing HBV DNA below detection using the most sensitive
available assay [25]. In addition, minimizing HAART-associated hepatotoxicity is important.
Cessation of HBV-active HAART, following HBeAg seroconversion, is not usually
recommended, and treatment is therefore lifelong [20,25,38]. The need for HAART, primarily
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according to CD4 T-cell criteria (CD4 T cell <350 cells/μl), usually determines the timing and
choice of treatment, although some recent guidelines recommend treatment at any CD4 T-cell
count for those with HIV–HBV coinfection, on an individualized basis [60]. If HAART is
required, the regimen usually includes two agents with complementary anti-HBV activity. If
HAART is not required, agents with exclusive HBV and no HIV activity are used to avoid
inducing HIV resistance (Figure 2).

Monitoring for drug resistance
Recent guidelines for the monitoring of on-treatment response to nucleoside/nucleotide
analogs for HBV monoinfection, adhere to the ‘roadmap’ concept [61]. Primary nonresponse
is defined as a failure to reduce the HBV DNA level by more than 1 log IU/ml at week 12.
Week 24 response is defined as either complete (undetectable HBV DNA), partial (detectable
but <2000 IU/ml) or inadequate (HBV DNA ≥2000 IU/ml). Treatment strategy is modified
according to these results and polymerase sequencing for drug-resistant mutations. Such a
concept has not yet been defined for the treatment of HIV–HBV coinfection, although little
modification may be necessary [4]. The week 24 response may frequently be ‘inadequate’ even
in the presence of combination therapy owing to high baseline HBV DNA levels in HIV–HBV
coinfection and potentially a high rate of LMV resistance in therapy-naive patients [62].

Current treatment of HIV–HBV coinfection
Dual activity against HIV & HBV

Combination therapy with two HBV-active agents is preferable when HAART is required in
HIV–HBV coinfected individuals, regardless of the HBV DNA level or fibrosis stage [4]. A
NRTI backbone with HBV combination therapy can be delivered using Truvada®, a
coformulation of tenofovir disoproxil fumarate (TDF) and emtricitabine (FTC). If HBV DNA
is detectable and LMV has been used previously as part of HAART, then LMV-resistant HBV
is invariably present [63] and an alternative combination is recommended. HBV treatment
should therefore, be based on rescue therapy with TDF, ETV or ADV. ADV or ETV in
combination with either FTC or LMV are alternatives to TDF. TDF alone or in combination
with ETV is an alternative if FTC/LMV cannot be tolerated. However, there are very few
controlled data to support the clinical use of these combinations. Such studies are urgently
required.

Lamivudine & emtricitabine—Lamivudine, FTC and LdT are all L-nucleoside analogs
and therefore share cross-resistance. LMV has been extensively studied for its efficacy against
HBV (at 100 mg/day), and has good anti-HIV activity (at 300 mg/day). LMV is well tolerated
and highly effective against HBV [64], but the barrier to resistance is low and therefore drug
resistance common. Resistance rates of up to 20% per year are reported in HBV mono-infection
[65], 50% after 2 years and 90% after 4 years in coinfected patients [12]. LMV-resistant
mutations occur at a number of sites in the HBV polymerase, such as rtM204V/I, and have
been extensively reported previously [66].

Emtricitabine and LMV should be considered interchangeable, and FTC offers no advantage
in the setting of LMV resistance, due to structural similarities and identical resistance profiles
[67].

Tenofovir—Tenofovir disoproxil fumarate is a nucleotide analog like ADV, but is more
potent and less toxic. The anti-HBV effect of TDF was initially demonstrated in a subgroup
analysis of both treatment-naive and LMV-resistant HBV-infected individuals in a study of
HBV–HIV coinfection [68]. TDF caused greater suppression of HBV DNA than ADV in
HBeAg-negative HBV-monoinfected individuals (91 vs 56% with undetectable HBV DNA
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after 48 weeks [p < 0.001]) [69]. Retrospective analyses and one small prospective study in
HIV–HBV coinfected individuals have shown similar results [70].

It is unclear why complete virological suppression is not always achieved with TDF, even after
72 weeks, as no virological resistance has been described [71]. A novel HBV polymerase
mutation (rtA194T) has been reported in individuals taking TDF, which conferred reduced
susceptibility to TDF in vitro, alone or in combination with the LMV-resistance mutations,
rtL180M and rtM204V [72]. This mutation has not yet been associated with clinical or
virological treatment failure. Long-term prospective data for TDF in HIV–HBV coinfection
are lacking. However, the dual antiviral activities of TDF, favorable side-effect profile and
high genetic barrier to resistance, make it a popular choice for the treatment HIV–HBV
coinfection.

Entecavir—Entecavir is a guanosine analog with high efficacy against HBV at 0.5 mg/day.
ETV is contraindicated for the treatment of HBV in HIV–HBV coinfected individuals not
receiving HAART, owing to its anti-HIV activity. ETV leads to a 1 log10 decline in HIV RNA
and the emergence of the rtM184V mutation, associated with reduced susceptibility to LMV
[73,74].

Genotypic HBV-resistance to ETV depends on at least three mutations: rtL180M and rtM204V
and either rt184G/S, rtS202I or rtM250V, which can all occur on LMV therapy [42]. Therefore,
ETV resistance is more common in LMV-experienced individuals, which necessitates a higher
ETV dose of 1 mg daily in these patients. The main role for ETV in HIV–HBV coinfection is
as a rescue therapy for LMV or TDF resistance or intolerance, in the presence of suppressed
HIV under HAART. The safety and efficacy of this strategy was recently demonstrated in 65
HIV–HBV coinfected patients with LMV-resistant HBV [75]. Care should be taken when
switching from TDF to ETV in individuals with a prior history of LMV-resistance and fully
suppressed HBV DNA since viral rebound can occur in this setting [76].

Treatment of HBV alone
Anti-HBV agents that have no activity against HIV include the αIFNs (standard interferon
[IFN] and pegylated IFN [pegIFN]), ADV and LdT.

Interferons—The use of IFNs to treat HBV in HIV–HBV coinfection has not been
extensively studied. Small, open-label studies of IFN found poor response rates in HIV–HBV
coinfection, probably due to immune deficiency [77,78]. A recent small study of pegIFN in
combination with ADV in HIV–HBV coinfection (n = 18) showed no HBeAg seroconversion,
only a modest decline in HBV DNA (median decrease of 3.6 log IU/ml after 48 weeks) and
no significant sustained HBV DNA reduction [79]. PegIFN warrants further investigation in
HIV–HBV coinfection, but the results from small studies are not encouraging. Treatment
duration may also need to be extended in HIV–HBV coinfection, although this has not been
studied.

PegIFN remains an option for the treatment of HBV where HIV does not yet require treatment
owing to high CD4 T-cell counts. Finite duration of treatment (48 weeks) and the lack of
potential for the emergence of drug-resistant HIV are advantages of pegIFN treatment.
However, the lack of data in HIV–HBV coinfection, and the unfavorable side-effect profile
are significant disadvantages.

Adefovir—Adefovir dipivoxil is not active against HIV at 10 mg/day, and HIV resistance
following ADV monotherapy has not been demonstrated [80]. ADV is effective against both
wild-type and LMV-resistant HBV, although ADV resistance mutations at rtN236T and
rtA181V can be found in up to 29% of individuals after almost 5 years of treatment [41]. The
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incidence of resistance is markedly reduced when ADV is added to LMV rather than used as
sequential monotherapy in LMV-resistant HBV [81]. Primary resistance to ADV is reported,
particularly in the presence of polymorphisms such as rtI233V [4], and little effect on HBV
DNA levels (reduction of less than 2 log over 48 weeks) is seen in up to 25% of HBV-
monoinfected individuals taking ADV [82].

Telbivudine—Telbivudine is another L-nucleoside analog with anti-HBV activity. LdT (600
mg once daily) demonstrated a slightly greater anti-HBV effect than LMV (100 mg once daily)
in a recent double-blind Phase III study of 1370 patients with CHB [83]. Unfortunately, LdT
and LMV share cross-resistance, so that combination therapy with LdT and LMV is less
effective than LdT monotherapy [84]. LdT should not be used in HIV–HBV coinfected
individuals with previous or current LMV resistance.

Experience with LdT in HIV is limited. In vitro, LdT has no activity against HIV-1 [85]. LdT
is currently recommended as the preferred treatment of HBV for HIV–HBV coinfected
individuals when treatment of HIV is not required [4,86]. There are few data on the use of LdT
in HIV–HBV coinfected individuals. A recent case report demonstrated a decline in HIV-1
RNA in a single HIV–HBV coinfected patient receiving combination therapy with LdT and
ADV [87]. No rebound in HIV RNA or HIV resistance was reported. As this patient was
receiving both ADV and LdT, it is currently unclear if LdT or ADV (at a dose of 10 mg/day)
have a direct anti-HIV effect [87].

Combination therapy
Combination therapy with nucleoside/nucleotide analogs can result in the prevention of drug
resistance in HBV monoinfection. Combination therapy using ADV and LMV resulted in less
virological breakthroughs and fewer YMDD mutations than LMV monotherapy (2 vs 20%)
over 52 weeks in a prospective, randomized study of 115 treatment-naive patients with CHB
[88]. In the presence of LMV resistance, add-on therapy with ADV results in less ADV
resistance and greater viral suppression than switching to ADV [81].

A recent prospective, randomized study in Thailand (TDF in coinfection [TICO]; n = 36)
compared LMV/AZT with TDF/AZT and combination therapy using LMV/TDF together with
efavirenz in treatment-naive HIV–HBV coinfected individuals [35]. HBV DNA suppression
below 200 IU/ml was more common in TDF-based regimens (92% with TDF alone and 91%
with LMV/TDF) compared with LMV monotherapy (46%, p = 0.013). However, there was no
difference in the primary end point in median log10 decline in HBV DNA over the first 48
weeks. In addition, the kinetics of viral decline were not different with combination therapy
[89]. Viral rebound and resistance only occurred in individuals receiving LMV alone (n = 2)
[35]. Nonetheless, current recommendations favor combination HBV therapy, preferably with
TDF and either LMV or FTC for HIV–HBV coinfection whenever possible.

It is unclear whether combination therapy is indicated when needing to treat HBV alone in the
setting of HIV–HBV coinfection (i.e., when the CD4 count is >350 cells/μl and the patient is
not receiving HAART). Guidelines from the European AIDS Clinical Society [90], and the
HIV–Hepatitis B Virus International Panel [4] recommend combination therapy with LdT and
ADV in this setting, although there are currently no data to support this.

Management of specific clinical situations
Immune restoration disease

Immune restoration disease (IRD) describes the worsening of an established infection
following the initiation of HAART [91]. IRD may occur in approximately 10–30% of
individuals following HAART, particularly those with low CD4 T-cell counts (<100 cells/μl).
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Hepatotoxicity (grade 3 [5–20× upper limit of normal] or Grade 4 [>20× upper limit of normal]
transaminitis) after HAART occurs more frequently in HIV-infected individuals with either
HBV or HCV coinfection [92]. Many factors may lead to abnormal ALT, or HF following the
initiation of HAART, such as worsening of underlying liver disease, anti-retroviral
hepatotoxicity, other medications and opportunistic infections, as well as IRD [93].

A newly regenerated immune response can result in significant hepatic inflammatory activity
and marked reductions in HBV viremia, even in the absence of active HBV drugs [94]. In
individuals with advanced HIV infection HF is common and is significantly associated with
higher HBV DNA and ALT prior to the initiation of HAART [35]. Occasionally, HBV IRD
is subsequently followed by HBeAg, and even HBsAg, seroconversion. In TICO,
seroconversion rates were high; 33% lost HBeAg and 8% lost HBsAg [35]. HBeAg or HBsAg
seroconversion following immune restoration predicts long-term HBV control, providing
immunological restoration is maintained [94]. However, HBV IRD with HF can also be
potentially serious, even fatal, in some circumstances [95]. Hepatic decompensation following
HBV IRD is a recognized complication in patients with underlying cirrhosis and sometimes
this has resulted in death. The relative risk of HBV IRD in individuals who initiate HAART
with higher CD4 T-cell counts is currently unknown [93].

A potential strategy to reduce the incidence of HF or HBV-related IRD may be to initially treat
HBV alone until there is a significant reduction in HBV DNA and then initiate HAART. This
approach has been utilized to reduce the incidence of IRD secondary to other coinfections
including Mycobacterium tuberculosis, Cytomegalovirus and Pneumocystis jerovicii
pneumonia, although efficacy of this strategy varies with different pathogens [96]. If this
strategy were to be used in HIV–HBV coinfection, the only currently available agents to use
prior to intiating HAART are LdT or ADV alone or in combination.

Lamivudine resistance
Lamivudine-resistant HIV has reduced viral fitness in vitro and slower progression in vivo.
Therefore, when LMV-resistant HBV is present, LMV should be continued to maintain
selection pressure for LMV-resistant HIV and HBV. A second agent with a complementary
resistance profile should be added. TDF has good activity against LMV-resistant HBV, but
long-term experience with ADV suggests that continuing LMV in this setting may reduce the
risk of TDF resistance [81,97]. ETV at 1 mg daily is effective when added to LMV [75], but
is less preferred since LMV resistance predisposes to ETV resistance, as discussed earlier
[40,42]. LdT is not effective in this setting.

Tenofovir intolerance or contraindication
Although TDF is very well tolerated, toxicities can occur and sometimes treatment needs to
be stopped [98]. In the setting of renal toxicity, one can consider dose adjustment according
to glomerular filtration rate [99]. However, if TDF cannot be continued and there is a history
of LMV-resistance, the alternative agents to consider are ADV (in addition to LMV) or ETV
at 1 mg daily. ADV should be used with caution as nephrotoxicity can occur but this is
uncommon with the lower dose of 10 mg/day. When there is no history of LMV resistance,
options include ETV, ADV or LdT in addition to HAART, although LdT is also associated
with an increased risk of renal toxicity [100].

Conclusion & future perspective
HIV–HBV coinfection is common and the diagnosis and assessment of HBV should be
considered in all HIV-infected individuals before commencing HAART. Effective
combination therapy against both HIV and HBV is available using LMV/FTC and TDF.
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However, strategies for assessing and modifying therapy according to on-treatment response
need to be developed. Further clinical trials are needed to address the optimal strategy to prevent
or treat HBV–IRD, and the management of individuals with a high CD4 T-cell count. Earlier
initiation of HBV-active HAART in all coinfected individuals may be the most effective
approach. Insights into the pathogenesis of liver disease, defining the role of transient
elastography and optimizing treatment strategies may help reduce the impact of HIV–HBV
coinfection.

Box 1

Possible causes for raised alanine aminotransferase in HIV–HBV coinfected
individuals

• Direct drug toxicity

–Cumulative dose-related injury (e.g., nevirapine)

–Hypersensitivity (e.g., nevirapine, abacavir)

–Mitochondrial damage (e.g., didanosine, zidovudine, stavudine)

–Unknown mechanism (e.g., darunavir)

• Immune restoration disease

• HBsAg or HBeAg seroconversion or reversion

• Selection of drug resistance

• Superinfection with HAV, HCV, HDV or other infections

• Other causes, including alcohol, other hepatotoxic drugs and fatty liver disease

HAV: Hepatitis A virus; HBeAg: Hepatitis B virus e antigen; HBsAg: Hepatitis B virus
surface antigen; HDV: Hepatitis D virus.

Executive summary

Liver disease in HIV–HBV coinfection

• HIV–HBV coinfection leads to increased liver fibrosis and cirrhosis.

• HIV–HBV coinfection is associated with high liver-related mortality compared
with HIV or HBV monoinfection.

• Pathogenesis may be related to unique HBV mutations or immune dysfunction
(reduced HBV-specific CD4 and CD8 T-cell responses and/or immune activation).

Assessment of HBV in HIV–HBV coinfection

• HBV surface antigen, hepatitis B surface antibody and hepatitis B core antibody
should be tested and vaccination offered if no immunity is detected.

• The relevance of occult HBV (detectable HBV DNA, but undetectable HBV
surface antigen) is unclear.

• Alanine aminotransferase levels may be normal even in the presence of significant
fibrosis.

• Hepatic flares may be due to drug toxicity, immune restoration, seroconversion,
viral resistance or superinfection.
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• HBV DNA level is likely to be associated with clinical end points, such as cirrhosis
or hepatocellular carcinoma in HIV–HBV coinfection, as demonstrated in HBV
monoinfection.

Novel techniques in assessing HBV & liver disease

• HBV polymerase sequencing is useful for detecting drug-resistance mutations and
predicting cross-resistance.

• Transient elastography (FibroScan®) reliably detects cirrhosis, but needs
evaluation in HIV–HBV coinfection.

Therapy for HBV in HIV–HBV coinfection

• Treatment of HBV is usually lifelong, aiming for suppression of HBV DNA to
undetectable levels.

• Failure to fully suppress HBV DNA should prompt a review of the treatment
strategy.

• Lamivudine/emtricitabine and tenofovir have dual activity against HIV and HBV,
and is the preferred regimen when prescribing HBV-active HAART.

• Adefovir and interferons do not appear to have significant anti-HIV activity.

• Entecavir should only be used against HBV in conjunction with HAART owing
to its anti-HIV effect.

• The role of telbivudine for the treatment of HBV when HAART is not indicated
requires further study.

Conclusion

• Effective combination therapy with tenofovir and lamivudine/emtricitabine as part
of HBV-active HAART reduces the emergence of drug resistance and leads to
improved outcomes in HIV–HBV coinfection.

• Treatment strategies need to be refined for patients with high CD4 T-cell counts
not yet requiring HAART, and those with extremely low CD4 counts and advanced
liver disease who are at greatest risk from HBV-immune restoration disease.
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Figure 1. HBV Polymerase & common drug-resistant mutations
ADV: Adefovir; ETV: Entecavir; LdT: Telbivudine; LMV: Lamivudine; Pol/RT: Polymerase/
reverse transcriptase region; TDF: Tenofovir; YMDD: Try–Met–Asp–Asp motif.
Adapted from [40].
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Figure 2. Timing of HBV treatment in HIV–HBV coinfected individuals
Adapted from [101].

Iser and Lewin Page 17

HIV Ther. Author manuscript; available in PMC 2010 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript


