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Nearly 10% of the estimated 36 million people having HIV worldwide suffer from
chronic hepatitis B virus (HBV) infection. The advent of new antiviral agents against
HBV and the recent availability of improved molecular diagnostic tools have revolu-
tioned the management of HIV/HBV coinfected patients. The present study represents
an update of the current knowledge about HBV/HIV coinfection and an intent to
provide practical advise about how to give the best care to HIV-infected persons with

chronic hepatitis B.

© 2008 Wolters Kluwer Health | Lippincott Williams & Wilkins

AIDS 2008, 22:1399-1410

Keywords: drug resistance, hepatitis B, hepatitis B virus, HIV, liver, tenofovir

Liver disease is currently one of the leading causes of
morbidity and mortality in HIV-infected individuals [1].
Chronic hepatitis B and hepatitis C are the major causes of
hepatic disease in this population. Guidelines for managing
hepatitis C in HIV-infected patients have recently been
released [2,3]. Because new and relevant information
regarding hepatitis B has emerged, it is necessary to update
guidelines from 2005 for managing chronic hepatitis B
(CHB) in HIV persons [2,4]. Nine areas have been
identified for which new recommendations are particularly
needed. Important topics in hepatitis B virus (HBV)/HIV
coinfection are listed below:

(1) the changing epidemiology and natural history of HBV/
HIV coinfection;
(2) new diagnostic tools;

(3) treatment of hepatitis B in HIV patients;

(4) antiviral drug resistance in HBV;

(5) delta (hepatitis delta virus, HDV) hepatitis;

(6) multiple viral hepatitides;

(7) hepatotoxicity of antiretroviral drugs in HBV/HIV
patients;

(8) HBV wvaccination in HIV patients;

(9) liver transplantation in HBV/HIV patients.

Changing epidemiology and natural history

Among the estimated 36 million persons living with HIV
worldwide, nearly 4 million (~10%) are chronically
infected with HBV [5]. The prevalence of coinfection
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demonstrates geographical variations, largely due to
differences in the predominant routes of transmission. In
North America and Europe, more than half of HIV
homosexual men have evidence of past HBV infection,
and 5—10% suffer from CHB [6], which is defined as the
persistence of hepatitis B surface antigen (HBsAg) in
serum for over 6 months. Overall, rates of coinfection are
slightly lower among injection drug users (IDUs) and
persons infected through heterosexual contact [7]. In
endemic regions of Africa and Asia, the majority of HBV
infections occur perinatally (vertical transmission) or
during infancy through close contact within households
(horizontal transmission), medical procedures and
traditional scarifications [8]. The relative low rate of
vertical transmission in Africa compared with Asia is due
to a lower prevalence of serum hepatitis B e antigen
(HBeAg) in African women with CHB, which is a major
determinant of perinatal HBV transmission [9]. Despite
availability of HBV vaccines for 25 years, recommended
immunization of risk groups, and universal vaccination of
infants, the rate of CHB has kept relatively stable in
western countries due to the counteracting effect of
immigration from HBV endemic regions.

The natural history of hepatitis B is deleteriously
influenced by HIV. Increased HBV carriage rates, greater
levels of HBV viremia, more rapid decline in hepatitis B
surface antibody (anti-HBs), increased reactivation
episodes, and faster progression to liver cirrhosis are all
characteristic of HBV/HIV-coinfected patients [4,10].
Moreover, hepatocellular carcinoma may develop at a
younger age and is more aggressive in this population
[11,12]. In the Multicentre AIDS Cohort Study (MACS)
cohort, an eight-fold increased risk of liver-related
mortality was seen among HBV/HIV-coinfected com-
pared with HIV-monoinfected individuals, particularly in
patients with low CD4 nadir counts [13]. The effect of
HBsAg+ on progression to AIDS, death from all causes,
liver-related deaths and response to highly active
antiretroviral therapy (HAART) was also examined in
EuroSIDA [6]. Among 5728 HIV-infected individuals
tested for HBsAg, 498 (8.7%) were positive; there was a
3.6-fold higher risk of liver-related deaths in them
compared with HBsAg-negative individuals. The avail-
ability of antiretrovirals with potent anti-HBV activity, in
particular tenofovir (TDF), appears to have modified this
poor outcome in recent years. A halt or even a regression
in liver fibrosis has been reported among HIV-infected
patients with CHB who have shown prolonged complete
suppression of HBV replication with anti-HBV-active
antiretroviral drugs [14,15].

New diagnostic tools

In addition, aminotransferases and serological markers
(e.g., HBeAg), serum HBV-DNA and HBV genotyping
have gained importance for predicting HBV disease

progression and treatment monitoring [16,17]. Pivotal
studies conducted in Taiwan, where HBV infection is
endemic, have shown that viral load is the major
determinant of the risk of liver cirrhosis [18], hepato-
cellular carcinoma [19] and death [20] in patients with
CHB. Moreover, baseline HBV load largely influences
the risk of selecting drug resistance to nucleos(t)ide
analogues once on therapy [21].

HBV strains can be classified into eight genotypes,
designed A—H based on a minimum 8% sequence
divergence. HBV genotypes have a distinct geographical
distribution, being genotype A predominant in northern
Europe, America and some African regions. This
genotype may be subdivided into three subgenotypes
that also show a distinct geographical distribution [22]
and susceptibility to antiviral agents. For instance,
adefovir (ADV) may be less efficacious against A2,
which is the predominant A variant in Europe.
Genotypes B and C are commonly found in east Asia,
and the latter has been associated with an increased risk of
hepatocellular carcinoma [23]. Genotype D is more
frequent in the Mediterranean basin, genotype E in
Africa, genotype F in Central and South America,
genotype G in France and the USA, and genotype H in
North and Central America. More severe forms of CHB
have been reported in patients with genotype G [24] and
in HBeAg-negative infections due to genotype D.
Varying susceptibility to antiviral agents has been
reported for distinct HBV genotypes [23,25]; for
example, genotype A tends to respond better to
interferon than genotype D [26]. Coinfection with
several HBV genotypes seems to be rare, below 5%.

Assessment of liver fibrosis has prognostic value and is
important for making therapeutic decisions in HBV
disease. Liver biopsy was the only method to stage fibrosis
until recently. However, new noninvasive tools to
measure liver fibrosis have begun to replace or
complement histology. They can be divided into two
major categories, imaging techniques, such as elasto-
metry (FibroScan) [27], and serum biochemical indexes
[i.e., Fibrotest, aspartate aminotransferase to platelet ratio
index (APRI), etc.] [28,29]. These tools are generally
accurate to discriminate between lack of fibrosis and
advanced fibrosis, and less precise to distinguish between
intermediate fibrosis stages. Their predictive value is
particularly good for cirrhosis. These methods, however,
have been tested and validated mainly in chronic hepatitis
C, with still limited information regarding CHB [30].
Moreover, serum fibrosis markers are generally less
reliable in HIV-infected patients, given the inflammatory
nature of HIV disease and the frequent prescription of
drugs, which may interfere with some serum fibrosis
markers [31,32], as it is the case for bilirubin elevations
due to atazanavir, gamma glutamyl transpeptidase (GGT)
abnormalities with nonnucleoside reverse transcriptase
inhibitors (NNRTTIs), or cholesterol elevations with
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some protease inhibitors. In contrast, fibrosis staging using
elastometry seems to be more reliable in this setting,
avoiding such interactions [33]. Elastometric measure-
ments can be performed rapidly (10 min), be repeated
periodically, are inexpensive, and have more than 90%
positive predictive value for advanced fibrosis. However,
more information has to be generated to use this technique
confidently in HBV/HIV-coinfected patients.

The current work-up for managing CHB and evaluation
of HIV patients with CHB are summarized below:

) serum HBeAg, anti-HBe;

) serum delta antibodies;

) serum HBV-DNA load,;

) HBV genotype (if detectable viremia);

) liver fibrosis staging (using either liver biopsy or
noninvasive tools);

(6) in cirrhotics: serum albumin, prothrombin time,

alfafetoprotein, abdominal ultrasound, and esophageal

endoscopy.

Cirrhotic patients require particular attention given the
risk of hepatic flares, decompensation and hepatocellular
carcinoma. A particular situation is the recognition of
serum HBV-DNA in the absence of HBsAg in the
circulation, known as occult HBV infection. The
prevalence and clinical significance of this condition
have been subject to controversy. Although it has not
been seen in some studies [34], others have claimed it
could be more common in HIV-immunosuppressed
individuals or in hepatitis C virus (HCV)-coinfected
patients, causing silent liver disease, flares in liver
enzymes or impaired response to hepatitis C therapy
[35]. Difterences in methodology and definitions could
explain discordant results [10]. Using strict criteria,
occult HBV infection seems to be a rare event and does
not account for significant liver damage in most
instances. It is more frequent in patients with isolated
hepatitis B core antibody (anti-HBc) [36]. Using very
sensitive PCR techniques, examining more than one
HBV genomic region, and testing hepatic tissue in
addition to serum, may increase the chances of
recognizing occult HBV infections.

Treatment of hepatitis B in HIV-infected
patients

When to treat?

The decision to treat CHB in HIV-infected individuals
must be based on careful consideration of the need for
antiretroviral therapy for HIV infection, the severity of
liver disease, the likelihood of response to anti-HBV
agents and potential adverse events. Coinfected individ-
uals with active HBV replication and elevated amino-
transferases should be considered for anti-HBV therapy.
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In the context of HIV infection, CHB progresses more
rapidly to cirrhosis and the response to HBV therapy is
lower as immunodeficiency progresses. HBV treatment
objectives are the same for individuals with and without
HIV coinfection: alanine aminotransferase (ALT) nor-
malization, HBeAg seroconversion, improvement in liver
histology and sustained suppression of serum HBV-DNA
[37-42].

As liver fibrosis is often accompanied by less hepatic
inflammation and liver enzyme elevations in HBV/HIV-
coinfected patients [43], monitoring of HBV viremia is
pivotal for therapeutic decisions in this population.
Recent data from the Risk Evaluation and Education for
Alzheimer’s disease (REVEAL) studies have highlighted
the benefits of low-level HBV replication [18-20],
regardless HBeAg status or liver enzyme elevations, or
both. Accordingly, the most recent guidelines for CHB
recommend starting anti-HBV treatment in HBeAg+
individuals when serum HBV-DNA is greater than
2 x 10*1U/ml. In contrast, in HBeAg-negative patients,
the threshold above which therapy is recommended is
2 x 10° TU/ml [39—41]. In view of the suppressive, rather
than curative, nature of HBV drugs in most cases, the
medication has to be maintained for long periods, even
indefinitely, to provide persistent HBV suppression.
Patient’s characteristics that contribute to treatment
success include low-serum HBV-DNA, HBeAg positiv-
ity and elevated liver enzymes [39—44], all uncommon in
HIV/HBV-coinfected patients.

Given the accelerated course of CHB in HIV-infected
individuals [13], treatment should be considered earlier
than in HIV-negative counterparts. Figure 1 depicts an
algorithm for anti-HBV treatment in HIV-infected
patients, which is based on three parameters, by order
of importance: serum HBV-DNA, ALT and liver fibrosis
staging. When viremia is above 2000 IU/ml or ALT are
elevated or both, significant liver damage must be
expected, and therefore treatment advised. On the

ALT | Normal | | Elevatedl

[No ]

Fig. 1. Therapeutic algorithm for chronic hepatitis B in HIV.
HBV-DNA is expressed in 1U/ml. ALT, alanine aminotrans-
ferase; HBV, hepatitis B virus; Tx, treatment.
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contrary, advanced liver fibrosis can sporadically be seen
in patients either with low-serum HBV-DNA or normal
ALT or both; and these patients will also benefit from
antiviral treatment.

Antihepatitis B virus drugs

Seven drugs have been approved for the treatment of
CHB and others already used as antiretroviral agents show
anti-HBV activity and most likely will soon be approved
as therapy for hepatitis B.

Interferon

Interferon (IFN) was the first drug approved for treating
CHB. Standard IFN has been replaced by pegylated IFN
(peglFN) in most instances. Weekly pegIFN is prescribed
using the same doses recommended for chronic hepatitis
C. IFN (or peglFN) is particularly eftective for HBeAg+
individuals with high ALT levels and low-serum HBV-
DNA [39—44]. Frequent side eftects have limited IFN
(peglFN) use and it is contraindicated in decompensated
cirrhotic patients, as it may exacerbate decompensation.

In monoinfected HBeAg+ patients, nearly one-third may
lose serum HBeAg and normalize ALT upon 12 months
of therapy [45]. Trials comparing peglFN and lamivudine
(LAM) have shown that rates of HBeAg seroconversion,
serum HBV-DNA suppression and ALT normalization
are significantly higher using peglFN than LAM, but
interestingly there is no further viral suppression using
both drugs in combination [46,47].

In HBV/HIV coinfection, IFN (peglFIN) therapy is asso-
ciated with lower rates of therapeutic success and increased
toxicity [48,49]. Therefore, the drug has been used only in
compensated cirrhotic patients who do not need anti-
retroviral therapy and have good predictors of IFN response.

Lamivudine

Lamivudine is an oral cytosine analogue with both anti-
HIVand anti-HBV activities. The effectiveness of LAM in
the treatment of CHB is very well documented.
However, a major problem with the long-term use of
LAM is the selection of resistance (25% per year), which is
inherently associated with rebound in serum HBV-DNA
and subsequent liver enzymes flares [50]. In treating
HBV/HIV coinfection, the recommended dose of LAM
is 300 mg/day and the drug should always be given with at
least two other anti-HIV agents. Given its excellent
tolerability, LAM has been widely used as anti-HBV agent
in patients coinfected with HIV, many of whom
unfortunately currently harbour LAM-resistant HBV
[51,52]. Overall, HBV resistance mutations can be
recognized in 94% of HBV viremic patients with HIV
infection who have received LAM for over 4 years [53].

Adefovir
Adefovir was the first nucleotide analogue approved for
the treatment of HBV. ADV inhibits HIV at doses greater

than approved for treating HBV, but with high risk of
nephrotoxicity. At doses of 10 mg/day, ADV suppresses
HBV replication, and interestingly is associated with a
low rate of resistance compared with LAM [54—-56].

In HBV/HIV-coinfected individuals, ADV was
examined in 35 patients with ongoing antiretroviral
therapy, including LAM. After 144 weeks of adding ADV,
a decrease in serum HBV-DNA was observed in 45% of
patients, slightly lower than the 56% observed in HBV
monoinfection [57]. Selection of K65R in HIV using
ADV monotherapy in coinfected patients not taking
antiretroviral therapy has been a matter of concern, but
has not yet been shown even after checking minor virus
populations [58].

It is noteworthy that 5—10% of CHB patients do not
respond to ADV [59-61]. Several reasons may explain
this failure and include pharmacokinetic/pharmacody-
namic limitations of the low ADV dosing, genetic
polymorphisms (I233V and L217R) [59-61], and cross-
resistance with LAM upon selection of changes at codon

181 (A—STV) [53,62].

Entecavir

Entecavir (ETV) is a guanosine analogue that inhibits
HBV replication at three different steps (priming, reverse
transcriptase and positive strand synthesis) [63]. It is more
potent in suppressing serum HBV-DNA than LAM and
ADV and is effective against wild type and LAM-resistant
and ADV-resistant HBV [64—66]. ETV resistance results
from the accumulation of multiple changes in the HBV
polymerase in patients with LAM resistance mutations
[67]. For this reason, ETV doses of 0.5mg/day are
recommended for LAM-naive patients, but 1 mg/day is
advised for patients with LAM-resistant HBV.

While ETV was originally not thought to be active against
HIV [68], recent reports have highlighted that it can reduce
plasma HIV-RNA and select M184V in HIV [69,70].
However, the drug seems to exert only a minimal anti-
retroviral activity [71], although unfortunately enough to
select for M184V in HIV [72]. As a result of these findings,
a'warning from the FDA has alerted against the use of ETV
in HIV-infected patients in the absence of antiretroviral
therapy. There are also concerns about potential inter-
actions of ETV with some antiretrovirals, for example
abacavir, which is another guanosine analogue which
might be subject to inhibitory competition [72,73].

Telbivudine

Telbivudine (LdT) is a thymidine r-analogue with no
activity against HIV. It has greater anti-HBV efficacy than
either LAM or ADVand selects for resistance mutations at
intermediate rates [74]. In registration studies, up to 60%
of HBeAg+ CHB individuals achieved undetectable
HBV-DNA after 12 months of LdT compared with 40%
treated with LAM. In the second year of treatment, this
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ARV use
for HIV

No Yes

HBeAg | 8TC (FTC) + tenofovir

Negative Positive

lceiovr I

Fig. 2. Treatment of choice for chronic hepatitis B in HIV.
Asterisk denotes contraindicated in decompensated cirrhosis.
ARV, antiretroviral drug; HBeAg, hepatitis B e antigen; FTC,
emtricitabine; peglFN, pegylated interferon.

rate decreased to 54% due to selection of LdT resistance
[74—77]. Characteristically, LdT selects for mutation
M2041, with cross-resistance to LAM; therefore, LdT
cannot be used following LAM failure, and vice versa.
Interestingly, there is no evidence of cross-resistance
between LdT and ADV. Finally, no studies have been
conducted as yet to test the activity and safety of LdT in
HBV/HIV coinfection, nor potential pharmacodynamic
interactions with other thymidine analogues, such as
zidovudine and stavudine.

Emtricitabine

Like LAM, emtricitabine (FTC) is a cytosine analogue
with antiviral activity against both HBV and HIV. It
has a longer half-life than LAM and similarly induces a
rapid and sharp reduction in HBV-DNA at doses of
200 mg/day. Suppression of HBV replication is maintained
over 48 weeks of treatment in more than half of patients
[78,79]. No data are available on the use of FT'C alone in
HBV/HIV coinfection, although wide experience already
exists derived from using the drug in combination with
TDFin asingle pill formulation (Truvada). In fact, Truvada
is the preferred choice for treating CHB in HIV-infected
patients with a need for antiretroviral therapy, as shown
in Fig. 2 [4]. This combination provides potent anti-
HBYV activity along with a solid backbone for a triple
antiretroviral regimen. Like LAM, FTC should not be used
as monotherapy in HBV/HIV-coinfected persons due to
high risk for selecting M184V in HIV. As FTC and LAM
show almost total cross-resistance, FTC should not be
prescribed after LAM failure.

Tenofovir

Tenofovir is an adenosine nucleotide analogue, already
approved for the treatment of HIV infection. It shows
potent activity against HBV in patients with and without
LAM resistance [80—85]. HBV resistance to TDF has
been occasionally described in HBV/HIV-coinfected
patients with LAM resistance mutations. Selection of one
additional change, A194T, resulted in more than 10-fold
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loss of susceptibility to TDF [86]. Other studies, however,
have not confirmed the involvement of this change as
cause of TDF resistance. Large clinical trials are currently
ongoing to prove the safety and efficacy of TDF in HBV-
monoinfected patients. The ACTG A5127 trial was
interrupted prematurely after showing that TDF was
noninferior to ADV, with evidence that in fact TDF was
superior [87]. More recently, a trial has shown superiority
of TDF over ADV in drug-naive CHB-monoinfected
patients [88]. In a multicentre European study, TDF—
LAM was as potent as TDF after LAM failure, which
reflects the lack of cross-resistance between TDF and
LAM, and the high potency of TDF, able to overcome any
extra benefit of LAM [89].

Preferred drug choice

When HBYV infection requires treatment but HIV does
not, treatment options for HBV should include agents
with no clinical activity against HIV, such as peglFIN,
ADVor LdT (Fig. 2). A 12-month course of peglFN may
be advisable for patients with elevated ALT, low-serum
HBV-DNA and minimal liver fibrosis, particularly when
infected by HBV genotype A. Up to one-third of these
patients may show sustained suppression of HBV-DNA
upon stopping therapy, a benefit which cannot be
achieved with any other drug. The limitation of pegIFN
is its poor tolerability and lower efficacy in the HIV
setting. Moreover, the drug is contraindicated in
decompensated cirrhosis, although it can be used with
caution in individuals with compensated cirrhosis [7].

For the rest of HBV/HIV-coinfected patients who do not
require antiretroviral therapy, long-term nucleos(t)ide
therapy is the only option. ADV and LdT may be good
alternatives given alone or as combination because of the
risk of selecting drug resistance (Fig. 3). If a single agent is
used, then patients who do not reach undetectable serum
HBV-DNA at week 24 of therapy should have ‘add on’
therapy with the other nucleos(t)ide [76,77]. Adding a
drug rather than replacing it is advised, because of
reduced risk of HBV resistance with combination. Drugs

/ Drug A (or drug A + B)
/Add drug B

Baseline
serum HBV-DNA

Undetectable
serumHBV-DNA [ - - - - o - - - oo -~

Week 24

Fig. 3. Initial treatment approach for hepatitis B virus. The
principle of ‘very early add-on therapy’. HBV, hepatitis B
virus.
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with dual HIV and HBV antiviral effect, such as LAM,
FTC or TDF should never be used as single agents, given
the risk for selecting HIV resistance.

An alternative option is to advance the introduction of
antiretroviral therapy, and then include the combination
of TDF—FTC (or LAM) as nucleos(t)ide backbone as part
of a triple antiretroviral regimen [90]. This option may be
particularly reasonable for patients with high plasma HIV-
RNA and/or with active risk behaviours, for whom
the risk of progression and/or transmission to others,
respectively, is increased. Recent HIV treatment guide-
lines have encouraged this attitude [91].

When both HIV and HBV meet criteria for treatment,
the combination TDF-FTC (or LAM) is the preferred
choice. Prior exposure to LAM selects for resistance
mutations to LdT and occasionally ADV [92]. For
individuals with prior LAM exposure and uncontrolled
HBV replication, LAM resistance is almost always present
and therefore the only available options are rescue
interventions based on TDF or ETV. The latest should be
used at doses of 1mg/day, and viral load monitored
periodically (every 3 months) to ensure that undetectable
viremia is achieved relatively shortly; otherwise drug
pressure will drive selection of resistance. With respect to
TDE several studies [80—85] have clearly established its
activity in the face of LAM-resistant HBV, with an
average reduction of four logs in serum HBV-DNA.

Drug resistance in hepatitis B virus

Failure of anti-HBV therapy can be primary or secondary.
Primary antiviral failure is defined as less than one log
reduction in serum HBV-DNA within the first 3 months
of anti-HBV therapy, generally owing to poor pharma-
cology with lack of drug potency [53,93]. Transmission of
drug-resistant strains might also produce primary failure,
but in contrast with the HIV epidemic, this event is still
very rare in HBV [94]. Secondary failure generally results
either from poor drug adherence or drug resistance or
both, and is defined by an increase of greater than one log
in HBV-DNA from nadir in patients who initially
responded to therapy. HBV-associated drug resistance
mutations can be divided into primary and secondary
changes. The first ones are directly responsible for lack of
susceptibility while the secondary changes tend to be
compensatory, which improve the impaired fitness of
mutant viruses [53,95]. Figure 4 summarizes the main
drug resistance mutations so far described in HBV.

The rate of emergence of HBV resistance mutations can
be graded: LAM >FTC>LdT >ADV >ETV >TDF
(Fig. 5). While one single mutation may annul the activity
of some drugs (e.g., M204I for LAM, FTC and LdT),
several changes are required to compromise the activity of
others (e.g., L1I8OM+M204V+4T250V for ETV). Once

L

A
LAMFTC
™

M

I

'

Telbivudine *
|
| L T S M
Entecavir
T M G/C /G v A%

|

Adefovir

™ I T
A
Tenofovir 181 194
™ T

Fig. 4. Hepatitis B virus drug resistance mutations. FTC,
emtricitabine; LAM, lamivudine.

resistance has developed to one agent, cross-resistance
may reduce or completely hamper the activity of other
drugs. This is particularly true for LAM resistance
mutations, which annul the activity of FT'C and LdT, to a
lesser extent of ET'V, and occasionally of ADV, while TDF
remains active in most instances.

Viral particles in HBV infection are subject to a very rapid
turnover, even more pronounced than for HIV [96]. The
HBV polymerase cannot correct errors during the
replication process and therefore HBV exists as a
quasispecies population of close but distinct genomes in
a continuous dynamic flow, with preexistence of all
changes that may cause drug resistance. Given that the half-
life of HBV-infected hepatocytes is longer than most HIV-
infected lymphocytes, selection and accumulation of
HBV-associated drug resistance mutations takes longer
than HIV-associated resistance changes. Figure 6 shows the
steady process accompanying HBV resistance, in which
initial genotypic changes precedes by weeks or months
viral rebounds, with liver enzyme elevations occurring
with a variable delay in time. As in HIV, the best way to

@ Nucleoside analogue
A @ Nuclectide analogue

Potency

T IFN
I'.'. _—

Genetic barrier

Fig. 5. Potency and genetic barrier for resistance of anti-
hepatitis B virus drugs. ADV, adefovir; ETV, entecavir;
FTC, emtricitabine; IFN, interferon; LAM, lamivudine; LdT,
telbivudine; TDF, tenofovir.
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ALT flare

Viral

. rebound
Resistance

mutations

Serum HBV-DNA

Weeks-months

Fig. 6. Changes in hepatitis B virus failure. ALT, alanine
aminotransferase; HBV, hepatitis B virus.

avoid or delay selection of HBV drug resistance is to
achieve complete suppression of HBV replication. If so,
the risk of accumulating further resistance changes is
lowered, decreasing the risk of cross-resistance [97].
Although intriguingly anti-HBV combination therapy
has not proven to enhance viral suppression, it reduces the
risk of selecting drug resistance.

A phenomenon that hasrecently attracted much attention is
that LAM resistance mutations may result in changes in
HBV antigenicity. The HBV polymerase and envelope
genes overlap and drug resistance mutations in the
polymerase may alter HBsAg, causing diminished HBs
antigen—antibody binding. This may result in failure of
either diagnostic tests or vaccine escape, or both [53,98—
100]. These mutations are more frequently foundin patients
infected by HBV genotype A, whichis the most prevalentin
European and North American HBV/HIV-coinfected
individuals, particularly in homosexual men [101,102].

Delta hepatitis

HDV is a subviral satellite of HBV that depends on the
HBsAg for the encapsidation of its own genome, a
circular single-stranded RINA molecule of 1700 bp. As
HDV shares the same routes of infection as HIV, HBV and
HCV, coinfection with some or all these viruses is
relatively frequent, especially among IDUs [103]. There-
fore, delta superinfection should always be investigated in
all HBsAg carriers. Screening for delta antibodies is
sufficient for diagnosis.

Almost all individuals with antidelta antibodies are HDV
viremic, and prone to develop the most severe form of
chronic viral hepatitis [104]. HIV coinfection may further
accelerates progression of delta-associated liver disease
[104,105]. Thus, HIV-infected patients with delta
hepatitis should always be considered candidates for
treatment, although therapeutic options are very limited
at this time and data on the potential efficacy of drugs
other than interferon is scarce [106]. Preliminary findings
suggest a benefit using the new potent nucleos(t)ide
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analogues (e.g., TDF); however, improvement in liver
enzymes, serum delta viremia and liver histology may be
recognized only after several months or years of complete
suppression of HBV replication [107]. In patients with a
preserved immune function and compensated cirrhosis,
treatment with peglFN for 18 months or longer has
proven to be efficacious in HIV-uninfected persons with

delta hepatitis [108].

Multiple viral hepatitides

The prevalence of multiple viral hepatitis (HBV/HCYV,
HBV/HDV, HCV/HBV/HDV) in HIV-infected
patients is below 3%, but much higher than in the
general population [109]. Patients carrying HBV/HCV
infections present a reciprocal inhibition of wviral
replication, with one virus predominating over the other
[110]. This predominance may fluctuate over time [111].
However, in patients with severe immunosuppression,
replication of all viruses may occur simultaneously [104].
In most HIV-infected patients with relatively good
immune status, viral interference seems to favour HCV
over HBV replication rather than vice versa [112].
However, the proportion of patients with HCV-antibody
having negative serum HCV-RNA is much higher in
HBsAg+ patients [113].

Progression of liver disease seems to be further accelerated
in HIV-infected patients dually coinfected with HBVand
HCV [114]. Moreover, these individuals are more prone
to develop hepatocellular carcinoma [11]. Overall, liver-
related mortality is increased in this population as
compared with HIV patients with either HBV or
HCV [115]. This higher fatality is maintained even
when antiretrovirals with anti-HBV activity, such as
LAM, are used [116].

A few studies have examined the efficacy and safety of
IFN—ribavirin in patients with dual HBV/HCV infec-
tions. While one study found a lower response for HCV in
HBsAg+ patients compared with HCV-monoinfected
individuals (43 versus 60%) [117], most studies have
concluded that results are similar [118]. The treatment of all
replicating viruses should be pursued, mainly in patients
with advanced liver fibrosis. During therapy of one virus,
replication of the other should be actively monitored, as
reactivation of latent infections may occur [119,120].
These usually reflect HBV rebounds following clearance of
HCYV during or after peglFIN—ribavirin therapy [121,122];
in contrast, HCV rebounds in patients receiving nucleoside
analogues active against HBV are rare [122].

Hepatototoxicity of antiretroviral drugs

As for chronic hepatitis C, underlying CHB may enhances
the toxicity of antiretroviral agents [123,124]. However,
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the vast majority of patients with CHB tolerate HAART
well, and the clinician should not delay initiating
antiretroviral therapy when necessary [125]. In addition
to drug injury, flares in transaminases in patients with CHB
can be related to multiple different factors, including
immune reconstitution phenomena, HBV rebound after
withdrawal of effective anti-HBV therapy, breakthrough
with drug-resistant HBV strains, or spontaneous flares of
HBV viremia [126—128]. Aetiologies of liver enzyme
elevations in HIV/HBV-coinfected patients following
initiation of antiretroviral therapy are listed below:

(1) direct drug-related liver injury;

(2) immune reconstitution in HBsAg+ patients;

(3) seroconversion from HBeAg+
patients;

(4) HBV reactivation in inactive carriers and occasionally in
those with resolved HBV infection;

(5) selection of drug resistance to HBV;

(6) development of other viral hepatitides [acute hepatitis A
virus (HAV), HCV, HDV].

and/or HBsAg+

Seroconversion for either HBeAg or HBsAg may be
accompanied by transient flare-ups in aminotransferases
[129]. Clinicians must bear all these possibilities in mind
before misinterpreting hepatic flares as drug injury.

Hepatitis B virus vaccination in
HIV-infected patients

No distinctive adverse clinical reactions to HBV
vaccination have been described in the HIV population.
Transient elevations in plasma HIV-RNA lasting for
several days or a few weeks have been sporadically
reported. No prolonged viral load rise, CD4+4- cell count
decline accelerated HIV disease progression following
HBV immunization have been seen [130].

Primary HBV vaccination consists of three intramuscular
doses of the hepatitis B vaccine at 0, 1 and 6 months. It
produces a protective antibody response in 30—55% of
healthy adults aged less than 40 years after the first dose,
75% after the second dose, and greater than 90% after the
third dose. Less than 10% of healthy immunocompetent
individuals do not mount an appropriate anti-HBs
response. Nonresponse is defined as an anti-HBs level
less than 10 mIU/ml measured 1—6 months after the last
immunization dose. After the age of 40 years, the
proportion of persons who mount a protective antibody
response declines (75% of vaccinated persons older than
60 years) [131,132]. The immunogenicity of hepatitis B
vaccines is impaired in patients with HIV infection. The
lack of response to hepatitis B vaccines is more common
than for hepatitis A vaccines, because HBV immuno-
genicity is much more sensitive to CD4 cell counts [130].
Studies [133—-138] conducted among HIV-infected

patients have demonstrated response rates of 17—56%,
being the response largely influenced by CD4 cell counts.
In HIV-infected patients experiencing good responses,
protective antibody titres may be lower than in HIV-
negative counterparts. In addition, after achieving an
adequate HBV antibody response following vaccination,
HIV-infected individuals are less likely to maintain
sustained high and protective anti-HBs titres [139].

Immunocompetent persons who achieve anti-HBs levels
greater than 10 mIU/ml after vaccination have nearly
complete protection against HBV infection [131]. Even
when anti-HBs titres decline to less than 10 mIU/ml,
nearly all immunocompetent vaccinated persons remain
protected against HBV infection [131]. The mechanism
for continued vaccine-induced protection is thought to
be the preservation of immune memory. In contrast,
breakthrough HBV infections have been reported in
HIV-infected patients when a decline in anti-HBs
concentrations to less than 10 mIU/ml has occurred.

Several reimmunization schedules for nonresponders
have been examined doubling the standard antigen dose
or administering additional doses [140]. In the absence of
HAART, a single additional dose of hepatitis B vaccine
generally has no beneficial impact on seroconversion
[134,141]. However, doubling the HBV vaccine dose
may improve responses, at least in patients with higher
CD4 cell counts [135,137]. These results, however, have
not been confirmed by others [138].

A special situation is that of patients positive for anti-HBc
but negative for both HBsAg and anti-HBs. They are
infrequently seen in the general population but are
common either in the HIV population or in those with
chronic hepatitis C or both [142]. One study assessed
whether HIV-infected patients with isolated anti-HBc
could exhibit an anamnestic response following HBV
vaccine, and concluded that only a minority did so [142].
Therefore, the presence of isolated anti-HBc¢ in HIV-
infected patients should not be interpreted as a surrogate
marker of protection against HBV. Accordingly, these
patients should be vaccinated [143].

Liver transplantation

Estimates of liver cirrhosis in HIV-infected patients living
in western Europe and North America are of 3—4%, with
18000/540000 and 33000/1125000 individuals,
respectively [144,145]. These figures might be higher,
as suggested by assessing the prevalence of cirrhosis using
noninvasive tools, which are more sensitive for identify-
ing mild compensated cirrhosis [146].

The management of HBV/HIV-coinfected persons with
advanced liver cirrhosis is complex. Liver-related
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complications such as portal hypertension, encephalo-
pathy, ascites and hepatocellular carcinoma, should be
managed as with HBV-monoinfected patients. Owing to
an increased risk of life-threatening complications,
persons with hepatic decompensation are not candidates
for IFN or peglFN therapy, unless orthotopic liver
transplantation (OLT) is available. Antiretroviral therapy
significantly improves short-term and mid-term out-
comes in HIV-infected patients with hepatic decom-
pensation [147] and therefore HAART, with anti-HBV
agents in combination, should be given to all HBV
viremic patients with decompensated cirrhosis. On the
contrary, effective treatment of HIV in advanced cirrhosis
may be challenging due to alterations in hepatic
metabolism of antiretrovirals and risk of drug-induced
liver injury [148—-151].

At this time, OLT is the primary treatment option for
eligible coinfected patients with Child-Pugh stage B/C. Of
note, mortality in the waiting list is increased in HIV-
infected patients who, when possible, should be prioritized
[152]. A large study [153] has shown that the cumulative
survival in 24 HIV liver transplant recipients is similar to
that of HIV-negative controls, being at 3 years of 73 and
78%, respectively. Factors independently associated with
poor survival were posttransplant intolerance to HAART,
CD4 cell counts less than 200 cells/pl, detectable plasma
HIV-RNA, and HCV infection. Therefore, HIV infection
should no longer be considered a contraindication for
OLT. In contrast with HCV, which universally relapses
following transplantation [154,155], HBV reinfection is
rare (<10%) using prophylactic antihepatitis B immuno-
globulin and nucleos(t)ide analogues. However, these
patients may face complex drug interactions in the
posttransplant period, mainly between immunosuppres-
sors and protease inhibitors that require close monitoring
and expertise. Accordingly, OLT in this population should
be limited to transplant centres in which a multidisciplinary
team including surgeons, hepatologists, pharmacologists
and infectious diseases physicians work in concert.
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