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Abstract Roughly 10 % of HIV-positive individuals world-
wide have concomitant chronic hepatitis B virus (HBV) infec-
tion, with large differences between geographical regions and/
or risk groups. Hepatitis B is a preventable infection with

vaccines. However, it cannot be eradicated once acquired,
resembling HIVand in contrast with HCV. In developed coun-
tries, hepatitis B exhibits particular features in the HIV popu-
lation. First, HBV infection is less frequently misdiagnosed
than in the general population. Second, nucleos(t)ide analogs
active against HBV are widely used as part of antiretroviral
combinations and are taken by most HIV patients. Lastly, as
the HIV population ages given the success of antiretroviral
therapy, non-AIDS co-morbidities are becoming a major
cause of disease, for which specific drugs are required, in-
creasing the risk of interactions and hepatotoxicity. Further-
more, concern on HBV reactivation is rising as immunosup-
pressive drug therapies are increasingly been used for cancers
and other non-malignant conditions. In this scenario, new
challenges are emerging in the management of hepatitis B in
HIV-positive individuals. Among them, major interest is fo-
cused on failures to suppress HBV replication, HBV break-
throughs and reactivations, the meaning of isolated anti-HBc,
screening for liver cancer, and the complexity arising when
hepatitis viruses C and/or D are additionally present. This
review will focus on these challenges and the major advances
in HBV coinfection in HIV.

Keywords HBV . Hepatitis B . HIV . Coinfection .

Tenofovir . Lamivudine . Drug resistance . Hepatitis delta .

Vaccine

Introduction

Human immunodeficiency virus (HIV) is primarily transmit-
ted by sexual, parenteral, and perinatal exposure, which ex-
plains why HIV-HBV coinfection is relatively common [1–4].
Most current estimates of chronic hepatitis B among HIV-
infected patients range from 5 to 15 % [1, 5]. Thus, roughly
3 out of the 35million people livingwith HIVworldwide have
chronic hepatitis B [6•]. In some regions of West Africa and

Key points
Between 5 and 15 % of HIV+ individuals worldwide have chronic hepatitis
B, with large differences across geographical regions and/or risk groups.
Hepatitis B is a preventable infection with vaccines. However, if acquired it
cannot be eradicated, resembling HIVand in contrast with HCV infection.
Assessment of HBV status is warranted in all HIV+ persons and HBV vac-
cination should be given to all susceptible individuals.
Coinfection with HCV and HDV must be excluded at least once in all
HBsAg+ carriers and ongoing HCV screening recommended for high-risk
HIV-positive individuals
Chronic hepatitis B may lead to cirrhosis and liver cancer. HBV-related he-
patic disease is accelerated by HIV coinfection. Early use of antivirals im-
proves prognosis.
Treatment of HIV including anti-HBV active agents should be given to all
coinfected patients regardlessCD4 counts. Tenofovir is the drug of choice due
to its dual activity for HIVandHBV. Lamivudine as the only active anti-HBV
agent should be discouraged due to high-risk of resistance selection, which
decreases sensitivity to entecavir, another first-line HBV nucleoside.
Periodic assessment of liver fibrosis using non-invasive tools (i.e.,
elastometry) should be performed inHIV-HBVcoinfected patients. Screening
for hepatocellular carcinoma is warranted in cirrhotics and patients with ele-
vated serum HBV-DNA.
Concerns onHBVreactivation is rising as immunosuppressive drug therapies
are increasingly been used for cancers and other non-malignant conditions in
an aging HIV population.
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Southeast Asia, persistent HBsAg+ can be found in up to 15–
20 % of the HIV population [7•, 8] whereas in Western Eu-
rope, less than 10 % of HIV-infected individuals have chronic
hepatitis B [5]. However, this rate is more than 100-fold
higher than in the general population [5]. In the USA, half
of HIV-positive persons have been exposed to HBV, and ex-
hibit markers of spontaneously self-limited HBV infection
(HBV core antibodies [anti-HBc] with/without HBV surface
antibodies [anti-HBs]) or have serum HBsAg+ [9].

The prevalence of HBsAg+ after HIV diagnosis has
remained relatively stable around 10 % in high-income coun-
tries, suggesting a continued need to stress the importance of
HBV vaccination in high-risk populations. In low- and
middle-income countries, HBV is mainly transmitted in the
perinatal period from HBsAg+ mothers, in early childhood
from infected peers, or in early youth by heterosexual contacts
[6•, 7•, 10]. In high-income countries, HBV vaccination cam-
paigns have halted HBV infection of newborns and infants,
with most new infections diagnosed among immigrants or
unvaccinated adults with high-risk practices [11]. Lack of pro-
tection against HBV acquisition in adults in high-income
countries is generally seen in persons who were not vaccinat-
ed, did so incompletely, or in subjects that wane protective
antibodies such as immunocompromised hosts. Response
rates to the HBV vaccine series are almost universal in healthy
hosts, and anamnestic immune responses have been shown to
protect from infection properly HBV vaccinated individuals
despite losing detectable anti-HBs. However, this Brecall^
protection is reduced in HIV+ persons and patients with
end-stage renal disease among other immunocompromised
populations.

Given that some nucleos(t)ide analogs (NA) used against
HIV as part of most antiretroviral regimens are also active
against HBV (namely tenofovir, lamivudine, and
emtricitabine), and antiretroviral therapy is currently recom-
mended for the majority of HIV-infected persons [12–14]
most patients under care and HIV treatment are also on active
therapy for HBV. Thus, challenges other than HBV-related
liver disease [1, 15•] have emerged in persons with HIV-
HBV coinfection (see Table 1). In this article, we will address
them separately.

Failure to Suppress HBV Replication

Even in patients with very high baseline serum HBV-DNA, as
often seen in HIV-immunosuppressed individuals [1], treat-
ment with potent NAs results in complete viral suppression
in most HBV patients, although it may takes years [16, 17•,
18]. Nevertheless, up to 10% ofHIV-HBV coinfected patients
may still harbor persistent low-level viremia after 6 years on
tenofovir [19•]. Most overt virological and clinical failures
with second generation NAs (tenofovir and entecavir) are gen-
erally associated with poor drug adherence rather than to se-
lection of drug resistance [20]. Tenofovir is a commonly used
NA inHIV/HBV due to the dual antiviral activity. Tenofovir is
active in patients with prior failure to and/or selection of
lamivudine resistance [21–23]. Moreover, HIV does not seem
to compromise the antiviral response to tenofovir in hepatitis
B [24].

In a recent study conducted in Ivory Coast, 168 HIV-HBV
coinfected individuals initiated therapy containing either
lamivudine (n=82) or tenofovir/emtricitabine (n=86) as part
of their antiretroviral regimen. After a median of 35 months,
undetectable serum HBV-DNAwas achieved by 74 % in the
lamivudine arm and 94 % in the tenofovir/emtricitabine arm.
Only two patients selected lamivudine or emtricitabine
resistance-associated mutations, with both occurring in the
lamivudine arm [25]. The concern on the selection of
lamivudine-resistant HBV in Africa has been significant, as
tenofovir has only recently become widely used [26]. In this
scenario, lamivudine-resistant HBV has been associated to
HBV-related liver disease progression and transmission
[27–30].

HBV Breakthroughs

Flares in liver enzymes in persons with HIV and HBV coin-
fection may result for multiple reasons, as listed in Table 2.
They can be grouped into two categories, according to the
presence of high or low (suppressed) serum HBV-DNA. In
HBV viremic patients, the introduction of potent antiretroviral
regimens as treatment for HIV, especially in subjects with low
CD4 counts, may precipitate within 1–4 weeks an immune

Table 1 Current challenges managing chronic hepatitis B in HIV
patients

• HVB breakthrough

• Failure to suppress HBV replication

• Impaired HBV vaccine response

• Isolated anti-HBc

• Liver cancer screening

• Hepatitis C coinfection

• Hepatitis delta testing

Table 2 Major causes of liver flares in HIV-HBV coinfected patients

With low HBW-DNA With high HBV-DNA

• Drug-related hepatotoxicity • Immune reconstitution syndrome

• HBeAg and/or HBsAg
seroconversion

• Discontinuation of antiviral therapy

• Acute hepatitis C • Selection of drug-resistant HBV

• Hepatitis delta superinfection • HBV reaction on immunosuppressive
drug therapies

• Spontaneous HBV reactivation
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reconstitution response, with destruction of HBV-infected he-
patocytes and flares in liver enzymes [31–33]. This phenom-
enon can occur when anti-HBV active antivirals (i.e.,
tenofovir +/- emtricitabine) are part of the antiretroviral regi-
men, in which case the HBV-DNA is lower than baseline.

In HIV-HBV coinfected patients on long-term anti-HBV
active antiretroviral therapy and undetectable serum HBV-
DNA, the interruption or discontinuation of tenofovir will cre-
ate the potential for rebound of HBV replication and flares in
liver enzymes [34]. This phenomenon has been reported in
persons that forget to take their pills while traveling on vaca-
tions, or inadvertently by medical staff that tried drug inter-
ruptions or switches to avoid drug interactions or toxicities.
Occasionally, these episodes of HBV rebound may be accom-
panied by HBeAg or HBsAg seroconversion, as a result of the
abrupt immune dysbalance and can result in significant hepat-
ic injury, especially when not recognized early. Thus, any
changes in ARV must be done after considering the HBV
status of the patient.

Stopping tenofovir in chronic hepatitis B patients with neg-
ative HBeAg and long-term suppression of HBV-DNA has
been shown to be safe and accompanied by HBeAg decline
with loss of HBsAg in nearly 10 % of patients [35]. This
information could be helpful in HIV-HBV coinfected patients
experiencing renal and/or bone toxicities on long-term
tenofovir therapy [36–40], in whom drug discontinuation is
medically indicated. However, due to the high rate of re-
conversion of HBeAg in the first year off NA, ongoing mon-
itoring of HBeAg, HBV-DNA, and liver enzymes are re-
quired. For patients with cirrhosis, NA discontinuation is not
recommended due to the risk of fibrosis progression and com-
plications related to liver disease.

HBV Reactivation

The first reactivation of HBV was described in 1975 in 20
patients with lymphoproliferative and myeloproliferative dis-
orders receiving chemotherapy [41]. The rate of HBV reacti-
vation in HBsAg+ patients receiving chemotherapy is approx-
imately 40 %. Among them, the risk of liver failure was 13 %
[41]. Reactivation is less likely to develop in HBsAg-negative
persons with anti-HBc, who resolved HBV infection but in
whom HBV persists in the liver as covalently closed circular
DNA (cccDNA) [41]. Less than 5 % experience HBV reacti-
vation with anti-TNF agents but up to 40 % with rituximab.
Finally, HBV reactivation in HBcAb+ and HBsAb+ persons
as a result of prior HBV resolution is also uncommon, al-
though it may occur occasionally in bone marrow or
hematopoietic stem cell transplant recipients and those
given B-cell depletion therapy [42•]. Due to the
cccDNA integration, anyone previously infected with
HBV is at risk of reactivation; a knowledge of the risk
for each serologic presentation is important when

managing these patients and making recommendations
on empiric therapies (see Fig. 1).

Immunosuppressive drug therapies including immuno-
modulators, immunosuppressants, and biological agents are
rapidly expanding their use as treatment for inflammatory
bowel disease, rheumatic conditions, some cancers, organ
transplantation, and dermatological illnesses. The safety of
these drugs in patients with prior exposure to HBV is a chal-
lenge, given that HBV reactivation with liver enzyme flares
and even life-threatening hepatic decompensation or fulmi-
nant hepatitis may occur [43, 44].

HBV reactivation in the HIV setting has been reported in
the presence of severe immunodeficiency in persons with iso-
lated anti-HBc [45, 46], although this is a rare situation which
can still be seen in very late HIV presenters. As the HIV
population ages, thanks to the success and widespread use of
antiretroviral therapy, non-AIDS conditions treatable with im-
munosuppressive drug therapies are on the rise, and preven-
tion of HBV reactivation episodes in this population warrants
much attention.

Lamivudine might be considered in certain scenarios, but
the risk of drug resistance selection is a drawback using this
drug as only anti-HBVagents. Lamivudine is cheap and may
be enough as only active anti-HBV agent in patients with
relatively low viral load [47]. Entecavir is in HIV-HBV
coinfected patients who are not on a fully active antiretroviral
regimen, due to a residual anti-HIV activity that is enough to
prone selection of drug resistance mutations in HIV [48•].

Most agents used to treat inflammatory diseases are anti-
TNF agents (i.e., infliximab, adalimumab, or etanercept). Pre-
emptive therapy with anti-HBVantivirals is recommended in
persons with serum HBsAg+ before beginning these therapies
in order to prevent and/or ameliorate HBV reactivation. Ad-
ministration of tenofovir or entecavir for at least 1–3 weeks
before beginning immunosuppressive therapies and continu-
ing for 6–12 months after withdrawal is generally recom-
mended [42•].

Similar anti-HBV prophylactic approaches must be follow-
ed using other biological agents, such as anti-IL12/23 mono-
clonal antibodies (i.e., ustekinumab) used in severe refractory
psoriasis or inflammatory bowel disease [49]. Finally, the use
of corticosteroids at high doses (>20 mg prednisone/day
equivalent for more than 2 weeks) has produced similar trou-
bles in HBsAg+ individuals, although at lower rates than
using biological agents [50].

In patients with resolved HBV infection exhibiting anti-
HBsAb and/or anti-HBc, the risk of HBV reactivation is very
low using either anti-TNF or corticosteroids but is significant
using anti-CD20 monoclonal antibodies (i.e., rituximab), for
which HBVantiviral prophylaxis must also be provided [51].

Finally, it must be noted that HBV rebound along with
elevated liver enzymes may occur spontaneously during the
natural history of chronic hepatitis B, generally in anti-HBe
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patients that select mutant core variants [52]. The risk of pro-
gression to cirrhosis and liver cancer is high in this subset of
patients, especially in HBV genotype D carriers, for whom
treatment is strongly advised [53].

HBV Vaccination

The HBV vaccine is safe and highly effective, offering pro-
tection for more than 30 years [54, 55]. Universal infant HBV
vaccination was first recommended by WHO in 1992 [54].
However, in most high-income countries, HBV vaccination
of target risk populations was only replaced by universal im-
munization in early childhood in the late nineties, and there-
fore, some young adults >18 years old may have not been
vaccinated. In low- and middle-income countries, the situation
is worst; up to 21 % of infants worldwide by 2012 had not
received three doses of the HBV vaccine [55]. These data
suggest that until HBV vaccine coverage improves globally,
we will continue to see disease related to chronic HBV
infection.

The response rate and durability of the response to the
standard schedule HBV vaccine is poorer in HIV-positive
compared to HIV-negative persons [56] and is influenced by
both CD4 counts and plasma HIV-RNA. Accordingly, in pa-
tients with low CD4 counts (<200 cells/μL) and uncontrolled
HIV replication, the success of HBV immunization is negligi-
ble. In these individuals, antiretroviral therapy should be pri-
oritized while deferring HBV vaccination. Response rates to
HBV vaccine increase substantially after achieving immune-
virological recovery in this population, and in one study, the
success of the HBV vaccine significantly increased above a
threshold of 350 CD4+ T cells/mm3 [57].

Although some HIV guidelines still recommend a conven-
tional HBV vaccination schedule, the lack of achievement of
protective anti-HBsAb titers frequently warrant re-vaccination
using double doses and/or additional recall injections (months
0, 1, 6, and 12). Thus, many providers use only the double

dose vaccine with either three or four injections [58]. Al-
though some protection from HBV vaccine exists even when
anti-HBsAb titers drop below 10 mIU/mL, data in other im-
munocompromised hosts (for example end-stage liver dis-
ease) suggests that there is benefit from boosting HBV immu-
nity when anti-HBsAb titers fall <10 IU/mL [59].

Isolated HBV Core Serology

Exposure to HBV in adults is followed by HBsAg clearance
and appearance of anti-HBs and/or anti-HBc antibodies in
more than 90% of cases. Isolated anti-HBc is more commonly
seen in HIV-infected individuals [56]. It generally reflects
three circumstances, namely (i) clearance of HBsAg following
HBV exposure with inability to mount an adequate anti-HBs
response or to maintain it over time, (ii) false positive reac-
tions in persons never exposed to HBV, and (iii) interference
with HCV, with low HBsAg titers and low-level serum HBV-
DNA. Recent data from the Multicenter AIDS Cohort Study
favors that isolated HBcAb represents resolved HBVinfection
with low or undetected HBsAb [60].

At this time, it remains uncertain whether all HIV-infected
persons with isolated anti-HBc benefit from vaccination
against HBV. Testing must be repeated first. A single vaccine
recall injection may distinguish the three possibilities men-
tioned above (false positivity, prior immunity with undetect-
able anti-HBs, or low-level HBV infection). If anti-HBs be-
come positive with high titers 1 month after a shot, an anam-
nestic response should be suspected, and no further vaccine
injections are needed [61, 62].

On the other hand, if anti-HBs remain negative after the
single HBV vaccine dose, serum HBV-DNA should be tested
using a sensitive technique. If low-level HBV-DNA is found,
the patient should be considered as HBV infected and there-
fore does not require any HBV vaccine prophylaxis. In con-
trast, a negative serum HBV-DNA along with undetectable
anti-HBs would suggest that the patient is not infected by
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HBV nor has been previously exposed, and vaccination is
recommended. Currently four shots using double-doses are
generally preferred for HIV persons [58, 63, 64].

HCC Screening

Liver fibrosis as a result of any chronic injury tends to be
manifested uniformly by destruction of hepatocytes and re-
placement by sis matrix deposition. Collagen deposition is
not uniform, and areas of cirrhosis are initially scattered. The
malignant transformation of hepatocytes is generally seen
around scar areas. However, hepatocellular carcinoma in
chronic hepatitis B patients may occur in the absence of cir-
rhosis as result of a direct oncogenic effect of HBVassociated
to Vpx. In favor of a direct involvement of the virus in cancer
is the fact that serum HBV-DNA is one of the best predictors
of liver cancer [65•] and that suppression of HBV replication
with antiviral therapy reduces the HCC risk [66]. Given that
HIV-HBV coinfected patients tend to exhibit greater HBV-
DNA levels, dually active antiviral therapy is generally rec-
ommended for all these patients, regardless of CD4 counts [1].

In chronic hepatitis B patients on antiviral therapy with
suppressed HBV-DNA, hepatic fibrosis tends to improve over
time. However, the risk of developing HCC remains increased
in those with cirrhosis. This subset of patients must follow
periodic screening with abdominal ultrasound at 6-month in-
tervals. In the HIV setting, HCCmay develop more frequently
with severe immunodeficiency [67] and can be more aggres-
sive, presenting as multicentric tumor and/or with extra-
hepatic metastases. There are no specific recommendations
on HCC screening in chronic hepatitis B patients without cir-
rhosis and with viral suppression on NAs. In this subset of
patients, it seems worth to advice yearly abdominal ultrasound
if baseline HBV-DNA was high and suffers from perinatal
and/or long-lasting HBV infection.

Hepatitis C Coinfection

Given that HBVand HCVare the most prevalent agents caus-
ing chronic viral hepatitis worldwide and that they share trans-
mission routes, coinfection is not uncommon. For the same
reason, dual hepatitis infections in persons with HIV infection
are not rare. Viral interference occurs in dual active replication
of HBV and HCV, generally dominating one virus over the
other, although it can fluctuate over time. In HIV-
immunosuppressed individuals, poor immune contention re-
sults in overt viral replication escape by both HBVand HCV
[68]. Thus, HBV-DNA and HCV-RNA should be tested lon-
gitudinally more than once in HIV-positive individuals har-
boring both HBsAg and anti-HCVantibodies.

From a clinical perspective, HBVand HCV dual infections
can occur in different scenarios, but HCV superinfection of
chronic HBsAg carriers is the most common. It is generally

recognized among injecting drug users in HBV highly endem-
ic areas, such as South East Asia [69]. In high-income coun-
tries, new HCV epidemics are reported among young white
adults living in rural areas in the United States abusing opioids
intravenously and among promiscuous homosexual men in
Western Europe, North America, and Australia. Occasionally,
HCV superinfection of HBsAg carriers has been associated
with fulminant hepatitis. On the contrary, HBV superinfection
of chronic hepatitis C patients is rare, although it could lead to
hepatic decompensation in cirrhotics. Interestingly, HCV may
be eradicated following HBV superinfection episodes [70,
71].

Dually viremic patients for HBV and HCV generally rep-
resent only a small proportion of HBsAg/anti-HCV+ individ-
uals, but HIV-associated immunodeficiency favors dual repli-
cation. Patients replicating both HBV and HCV exhibit an
increased risk of developing end-stage liver disease, decom-
pensated cirrhosis, and liver cancer [68, 70, 71].

There are no specific treatment guidelines for HCV-HBV
dually infected patients. It is important to determine initially
which is the dominant virus before considering any treatment
intervention. Then, guidelines for HCV and HBV-
monoinfected individuals can be applied correspondingly. In
Asia, HBV tends to dominate over HCV replication [69], and
subjects with HCV antibodies with repeated negative serum
HCV-RNA should be considered as cured from HCV infec-
tion, with no concerns on potential HCV relapses if anti-HBV
therapy is recommended [72].

In contrast, in patients with chronic hepatitis C having per-
sistent undetectable HBV-DNA despite positive HBsAg (in-
active carrier state), the natural history is similar to that of
HCV-monoinfected patients [73]. However, if treated for hep-
atitis C, serum HBV-DNA may increase after achieving
sustained virological response [74]. Thus, HBV rebounds
when HCV is eradicated with antiviral therapy must be
checked periodically in this population and anti-HBV treat-
ment may warrant consideration. In the past, this phenomenon
was less manifest given that peginterferon exerted activity
against both HCV and HBV, but current oral direct-acting
antivirals for HCV may unveil HBV more overtly, as it has
been pointed out recently [75•]. At this time, it is unclear the
risk of HBV reactivation in HBsAg-negative but anti-
HBc+ patients with hepatitis C treated with oral HCV
agents.

Hepatitis Delta Misdiagnosis

Hepatitis D virus (HDV) infection only occurs in subjects with
hepatitis B, as HDV requires HBsAg to complete its replica-
tion cycle in the hepatocyte. Approximately, 5 % of patients
with chronic hepatitis B worldwide have HDV coinfection,
with large geographical disparities, and peaking at approxi-
mately 10 % or higher in some areas of the Mediterranean
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basin, Eastern Europe, and Latin America [76]. The preva-
lence of hepatitis delta among HIV-HBV coinfected patients
is around 15 % in Western Europe [77]. It is steadily going
down as the number of injecting drug users has declined dra-
matically and HBV vaccination is broadly ensured in the HIV
population [78].

HDV coinfection results in accelerated progression of
liver disease in chronic hepatitis B patients [79, 80].
Hepatitis D is the most severe form of chronic viral
hepatitis. In our cohort of 1157 HIV-positive persons
followed for a median of 7.7 years, the subset of 35
individuals with hepatitis delta had the worst prognosis
(see Fig. 2) [81•]. The only approved treatment for
HDV infection is peginterferon, although less than
25 % of patients attain and sustain HDV-RNA suppres-
sion [82, 83]. Improvement in liver histology has been
noticed in patients that achieve sustained viral response
after HDV therapy with interferon [84]. The addition of riba-
virin, lamivudine, adefovir, or tenofovir to peginterferon does
not provide any further benefit to interferon in terms of re-
sponse rate [85–88]. However, anecdotal reports of resolution
of hepatitis delta even with HBsAg clearance have been re-
ported using tenofovir [89, 90]. Moreover, our data suggest
that long-term tenofovir therapy could be beneficial in HIV
patients with delta hepatitis, particularly in those infected with
HBV genotype A [91, 92]. Interestingly, HBsAg clearance
does not seem to be followed by HBsAb development, open-
ing the discussion for a potential risk of HBV (and delta)
reactivation if NAs are discontinued [90, 93].

Doses and length of peginterferon therapy in hepatitis delta
are not well established but the drug should not be given for
less than 1 year, considering extension based on initial
biochemical/virological responses and tolerance. In patients
experiencing a significant serum HDV-RNA drop after 6–

12 months of treatment, peginterferon should be maintained
until the achievement of complete HDV-RNA suppression.
Since HDV relapses are common upon interferon discontinu-
ation, when possible, treatment should be extended until
HBsAg loss is attained [94]. This circumstance, however, is
rarely achieved. In patients with hepatitis delta and decompen-
sated cirrhosis or HCC, liver transplantation should be strong-
ly considered, especially in the absence of active HCV coin-
fection, as liver transplant may cure both HBV and HDV
infections [95].

Treatment of hepatitis delta remains a major unmeet med-
ical issue, particularly worrisome for HIV-positive individ-
uals, as highlighted above [81]. Following the discovery of
NCTP as the major HBV receptor on hepatocytes [96], drug
discovery for HBV/HDV is expected to rapidly move steps
forward, and clinical trials with new molecules, including
entry HBV/HDV inhibitors (i.e., myrcludex) or prenylated
inhibitors that block HDV assembly (i.e., lonafarnib) are
ongoing [97, 98].

Conclusions

Chronic HBV infection is relatively common in HIV-positive
individuals, mainly among those with high-risk sexual behav-
iors and injection drug users. Although HBV vaccination is
mandatory in all HIV-infected persons with negative HBV
markers, lower rates of protection due to abnormal immune
responses are achieved, especially in subjects with low CD4
counts. HIV accelerates the course of liver disease caused by
chronic HBV infection, increasing the risk of end-stage liver
disease and hepatocellular carcinoma [15•].

Treatment of HIV including NAs active against HBV im-
proves liver-related outcomes, especially when tenofovir is

HIV-monoinfected (n=524)
HIV/HCV-coinfected with SVR (n=106)
HIV/HCV spontaneous seroconverters (n=21)
HIV/HBV-coinfected (n=85)
HIV/HCV untreated (n=258)
HIV/HCV non-responders (n=127)
HIV/delta (n=17)
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(%)
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p=0.002
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p<0.001

Fig. 2 Time free from liver
decompensation events or death
in 1147 HIV-infected patients
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part of the antiviral regimen. The use of lamivudine as only
active anti-HBVagent in HIV-HBV coinfected patients should
be discouraged, and if needed, only restricted to individuals
with low serum HBV-DNA levels [47]. Otherwise, selection
of drug resistance is certain, producing cross-resistance to oth-
er antivirals and favoring the emergence of HBV vaccine es-
cape mutants [26, 27, 99, 100].

As the HIV population ages, given the success of antiretro-
viral therapy, non-AIDS co-morbidities are a major cause of
disease, for which specific drugs are required, increasing the
risk of interactions and hepatotoxicity. Concerns on HBV re-
activation is rising as immunosuppressive drug therapies are
increasingly been used for cancers and other non-malignant
conditions in an aging HIV population. Attention to HBV
infection and risk of HDV coinfection is critically important
in the management of HIV-infected patients.
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