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Foreworad

S ince the first edition of Co-infection: HIV & Viral Hepatitis a guide for clinical management was published in 2003, our understanding
of co-infection with HIV and chronic viral hepatitis has improved significantly. Evidence regarding the epidemiological and
clinical importance of co-infection has increased, new agents and new approaches to clinical management have been developed,
and there has been an increasing recognition of strategies to avoid potentially serious adverse effects of therapy for both HIV and
viral hepatitis in people living with co-infection.

Infection with hepatitis B virus (HBV) and hepatitis C virus (HCV) contribute significantly to morbidity and mortality in people
living with HIV. The similarities in modes of transmission of these infections lead to a high prevalence of co-infection, with
significant overlap in the populations most affected. The presence of HIV infection, particularly when associated with significant
immunosuppression, has a negative impact on many aspects of the natural history of both HBV and HCV infection, including
higher rates of progression to chronic infection, and more rapid development of cirrhosis and associated complications. The
extent to which this more severe course of illness can be avoided is dependent both on the optimal management of HIV infection,
and early identification and appropriate treatment of viral hepatitis. For these reasons, an understanding of the epidemiology of
HIV and viral hepatitis co-infection is fundamental and is contained in Chapter 1 of this monograph.

Chapter 2 outlines the important diagnostic and therapeutic approaches to co-infection with HIV and HCV. There is increasing
evidence that immune restoration through combined antiretroviral therapy (CART) can slow liver disease progression in people
living with HIV-HCV co-infection. In addition, clinical trials published since the first edition of this monograph have clearly
demonstrated that combination therapy with pegylated (as opposed to conventional) interferon plus ribavirin is associated with
superior rates of attaining sustained virologic response (SVR) as is the case in HCV monoinfection. However, treatment responses
remain suboptimal, particularly in the setting of genotype 1 HCV. The issue of therapeutic prioritisation for HIV or HCV is comple,
and the current move towards earlier initiation of cART for HIV will impact on this question. This topic is discussed in detail in
Chapter 2.

The management of chronic HBV infection has been evolving rapidly in recent years, with many new agents available. One unique
therapeutic aspect for patients co-infected with HIV and HBV is that many antiretroviral agents are also effective against HBV.
However there are a number of complexities to clinical decision making. For example, since the last edition of this monograph it
has been demonstrated that entecavir, a potent anti-HBV agent, also can select for HIV resistance mutations and therefore should
not be used as monotherapy in co-infected patients. Avoidance and management of cART-induced immune reconstitution
hepatitis flares is another important issue as this syndrome can be associated with significant morbidity and mortality. These and
other aspects of clinical management of co-infection with HIV and HBV are discussed in Chapter 3.

Severe hepatotoxicity associated with cART remains a significant problem facing patients with co-infection, with underlying
chronic viral hepatitis being a major risk factor. The availability of new antiretroviral agents (and new therapeutic classes) has the
potential to mitigate this problem to a certain extent, but in resource poor settings access to these newer, more expensive agents
is limited. Although the majority of episodes of cART-associated hepatotoxicity are not associated with adverse hepatic outcomes,
careful monitoring and investigation of alternative and contributing factors is essential. These and other practical issues relating
to cART-associated liver injury are covered in Chapter 4.

The new edition of this monograph is a comprehensive and a practical reference for clinicians caring for people living with HIV
and viral hepatitis co-infection. It will assist them in keeping abreast of the relatively rapid pace of research and related changes
to clinical practice in the field.

Benjamin Cowie
May 2010
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The epidemiology of HIV and

viral

hepatitis co-infection

Gail Matthews
Gregory Dore

National Centre in HIV Epidemiology and Clinical Research, The University of New South Wales, Sydney, NSW
National Centre in HIV Epidemiology and Clinical Research, The University of New South Wales, Sydney, NSW

immunodeficiency virus (HIV) infection than in the general population because of shared risk factors for viral

In the setting of both HBV and HCV infections, co-infection with HIV results in a greater likelihood of chronicity
HIV infection hastens HBV- and HCV-related liver disease, with faster progression to cirrhosis, decompensated

There is little evidence that HBV has any negative effect on HIV-related disease progression or the response to
combination antiretroviral therapy (CART). The evidence for the effect of HCV on HIV progression is uncertain,

» Both hepatitis B virus (HBV) and hepatitis C virus (HCV) are more common in people with human
acquisition.
» Populations of injecting drug users are at particularly high risk for HIV-HCV co-infection.
>
ﬁ and enhanced viral replication.
= >
6 liver disease and earlier occurrence of hepatocellular carcinoma.
>
[
E with conflicting results in studies to date. Long-term follow up of people on cART is therefore required.
% » Several antiretrovirals used in the treatment of HIV also have significant anti-HBV activity. Although

progression.

HIV antiretrovirals have little long-term effect on HCV viraemia, CART may be associated with reduced
necroinflammatory activity in people with HIV-HCV co-infection and have a beneficial effect on fibrosis

» Morbidity and mortality from end-stage liver disease in people with HIV infection remains high; every effort
should be made to identify, educate and appropriately treat those people with HBV and/or HCV co-infection.

Introduction

There is now wide recognition that infections with hepatitis B
virus (HBV) and hepatitis C virus (HCV) contribute significantly
to continuing morbidity and mortality among people with
human immunodeficiency virus (HIV). Natural history studies
examining the effect of HIV on outcomes in people with HBV
and HCV and vice versa have enabled a greater understanding
of the reciprocal interactions between these viruses. This
knowledge is particularly important as the treatment of each of
these chronic viral infections continues to evolve. This chapter
reviews the available epidemiology of HIV and viral hepatitis
co-infection and the consequences of co-infection on disease
progression.

Global prevalence

The global burden of HIV, HBV and HCV infections is substantial,
with significant overlap of these infections in the geographical
areas and populations most affected. Patterns of risk behaviour
and similarities in modes of transmission result in extremely
high co-infection rates within certain groups, particularly for
HIV=HCV co-infection.

In Europe, rates of HIV-HCV co-infection show distinct
geographical variation. In the EuroSIDA cohort of over 3000
patients, the prevalence of HIV-HCV co-infection was 33%.’
In areas of southern Europe, such as Spain and Portugal, rates
may be over 50%,” whereas in northern Europe, rates are much
lower (10-37%).2** These differences are primarily related to
a higher proportion of injecting drug use (IDU)-related HIV
infection in southern Europe.

Geographical variation also exists within countries. The USA
has a significant burden of co-infection with around 240 000
people with HIV-HCV co-infection (a prevalence of 30%)° but
this rate varies considerably in studies from different states.”

A study from New York estimated seroprevalence of HCV as
40% in people with HIV infection,® whereas a study from San
Francisco estimated prevalence at only 14%.” Within a large
AIDS Clinical Trials Group (ACTG) study, HCV prevalence was
16%.° As in European studies, variability in HCV prevalence
relates to different proportions of high-risk groups such as
injecting drug users and people with haemophilia within study
populations.

Elsewhere, similar patterns have been observed with prevalence
rates being determined primarily by risk factors. In Manipur,
India, 92% of injecting drug users with HIV were estimated to
be co-infected with HCV." In Malawi, where the predominant
mode of HIV transmission is through heterosexual spread, the
HCV prevalence (approximately 16.5%) was similar in women
with and without HIV."

A retrospective analysis of HCV infection in the multinational
Canada, Australia, Europe, South Africa (CAESAR) study
demonstrated an overall prevalence of 15.6%, ranging from
1.9% in South Africa to 48.6% in Italy (Figure 1.1)."?

The prevalence of active HBV infection in people with HIV is also
significantly higher than in the general population, particularly
in low HBV prevalence populations where transmission
most commonly occurs in adulthood. In areas where HBV
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Figure 1.1 Prevalence of HCV co-infection by country: CAESAR study
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is predominantly vertically acquired and highly endemic,
prevalence rates in the co-infected population are more similar
to those in the general population. The prevalence of hepatitis
B surface antigen (HBsAQ) is in the range of 4-17%,"* with less
geographical and HIV risk category variation than is the case for
HCV prevalence.

The mechanism behind the higher risk for HBV infection in
people with HIV is related to shared routes of sexual and
parenteral transmission. Progression to chronic infection
following acute HBV infection is also much more common in
people infected with HIV, with the likelihood of failing to clear
HBV related to the degree of immunodeficiency." Furthermore,
expansion of the HIV epidemic into regions with high HBV
prevalence such as Asia are leading to a significant increase in
the numbers of people with HIV-HBV co-infection.!”

Australian prevalence

By the end of 2007 the total number of people living in Australia
with HIV was estimated at 16 692, whilst approximately 207 600
individuals were living with chronic hepatitis C infection.”® A
further 70 000 people were estimated to have been exposed
to HCV with documented HCV antibodies but no evidence
of active infection. The exact prevalence of chronic HBV
infection is unknown, with most recent estimates suggesting
that approximately 160 000 to 200 000 people in Australia are
HBsAg positive.”'®The Australian HIV Observational Database
(AHOD) collects demographic information on people with
HIV from 24 sites around Australia and has so far recruited
over 2000 participants.'” Seventy-seven per cent of this cohort
have been tested for HBsAg and 82% for anti-HCV antibody.
The prevalence of HBsAg and HCV antibody were found to be
6.3% and 13.1%, respectively (overall cohort prevalence of 4.8%
and 10.1%, respectively if missing data are treated as negative).
Of the tested participants, 1.3% (1.0% in the cohort as a total)
were documented as positive for HIV, HBV and HCV. These

prevalence data are considerably higher when compared
to those in the general Australian population and reflect the
cumulative effect of overlapping risks of exposure.

Among injecting drug users in Australia, the prevalence of
HCV has been estimated to be approximately 60% whereas
the prevalence of HBV infectionis approximately 3% and that
of HIV infection around 1%.2' The proportion of injecting drug
users with HIV-HCV co-infection is therefore also no more than
1%. This co-infection rate is in contrast to other countries such
as the USA and Spain where the prevalence of co-infection in
injecting drug users is much higher. The low Australian rate
reflects the success of Australia’s harm reduction programs in
limiting the spread of HIV within this risk group.

Table 1.1 Prevalence of HCV antibody in people with HIV

infection (%)
CAESAR
1604
156
Prevalence by risk factor for HIV acquisition
IDU

Blood products
MSM-IDU

MSM

Heterosexual -

AHOD13
2086
13.1

No of patients

Overall prevalence

92.7
52.8
444
34

63.9
57.1
50.0
8.7
9.9

AHOD = Australian HIV Observational Database; IDU = injecting drug
use; MSM = men who have sex with men; CAESAR = Canada, Austra-
lia, Europe, South Africa study; HCV = hepatitis C virus.

Source: Amin J, Kaye M, Skidmore S, Pillay D, Cooper DA, Dore GJ. HIV
and hepatitis C co-infection within the CAESAR study. HIV Medicine
2004;5:174-9

Prevalence by risk factors for HIV and

viral hepatitis transmission

HIV shares major routes of transmission with both HCV and
HBV: HCV is predominantly spread parenterally through IDU
and unscreened blood products, and HBV through vertical
transmission at birth, horizontal transmission in childhood, and
parenterally and through sexual transmission in adulthood.
The likelihood of viral transmission is dependent not only on
the route of exposure but also on the size of inoculum and the
duration of exposure. People with haemophilia, transfused with
untreated blood products prior to the introduction of blood
screening techniques, were exposed on multiple occasions to
large quantities of hepatitis C virus. Thus, rates of HCV infection
in this group may reach 80-90% and virtually all people with
haemophilia and HIV will also be HCV co-infected.”?

Globally, IDU remains one of two principal risk factors for HCV
infection (the other being unsafe injections in health care
settings), and a major risk factor for HIV infection. Duration
of injecting, frequency of use and other injecting behaviour
significantly influence the likelihood of co-infection. In studies
of injecting drug users with HIV, rates of HCV infection vary
from 40%’ to over 90%.""* Although prevalence of HIV is lower
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among injecting drug users and other populations with HCV,*?
it should always be suspected.

Sexual transmission is responsible for the majority of HIV-HBV
co-infections in generally low HBV prevalence countries such
as Australia, a majority of men who have sex with men (MSM)
with HIV have evidence of past or chronic HBV infection.'
Sexual HCV transmission does occur, but is responsible for a
small proportion of new infections overall.? HCV has been
detected at low levels in semen,* much lower than is generally
the case for people infected with HBV or HIV.*> Factors that
may be associated with sexual HCV transmission include
multiple partners, traumatic sexual practices, HIV infection
and other sexually transmitted infections.?5%’ Several studies
have confirmed that the risk of HCV transmission between
sexual partners in heterosexual stable long-term relationships
is low (< 2%),%%829 however the situation in the HIV positive
population appears to be different. Multiple reports from
Europe, Australia and the United States have confirmed a
recent rise in the number of acute HCV cases occurring in HIV
positive individuals linked to sexual (or permucosal) risk factors
rather than IDU%** The factors driving this epidemic and the
relative contribution of behavioural or biological components
to this higher risk are not fully understood, although a case-
control study from the UK suggested an association with a
number of sexual and drug use risk behaviours** Screening of
all HIV positive individuals for HCV on first assessment and on
an annual basis thereafter is recommended.

All three viruses may be transmitted via the maternal-fetal
route. Most countries have universal infant HBV vaccination but
coverage is often suboptimal, especially in poor and rural areas,
and inclusion of a birth dose (vital for prevention of vertical
transmission) is often lacking. A limited number of countries
provide universal antenatal HBV screening. Maternal-fetal
transmission of HCV is infrequent, occurring in approximately
5% of infants born to women with HCV infection*2* Co-
infection with HIV increases the rate of HCV transmission by up
to three fold,***3° presumably due to higher levels of maternal
viraemia,* although cART appears to reduce this increased
risk.® Caesarean section and avoidance of breast-feeding are
advocated for mothers with co-infection to reduce the risk
of perinatal HIV infection. It is important to recognise that in
HIV negative women these measures do not affect the risk
of transmission of HCV, *® nor of HBV when timely vaccination
and administration of hepatitis B immune globulin (HBIG) is
provided.®

The natural history of HIV and

viral hepatitis co-infection
The effect of HIV on viral load, transmission

and chronic infection

HIV-HBV

People infected with HBV in adulthood require the
development of a vigorous immune response to resolve acute
infection and prevent development of chronic infection: this
is achievable in the majority of adults (> 90%) without HIV.
In contrast, adults with HIV who acquire HBV have a reduced
likelihood of resolution, which is directly proportional to the
level of immunosuppression at the time of HBV acquisition.*'

As routes of transmission for HBV and HIV are similar, a high
prevalence of HIV-HBV co-infection exists, particularly in MSM,
and markers of past or present HBV can be found in over 50% of
MSM with HIV."#? It has long been recognised that reactivation
of HBV in people who have previously lost detectable HBsAg
may be associated with increasing immunosuppression in the
context of HIV infection.* People with untreated HIV-HBV co-
infection have increased rates of HBsAg/HBeAg positivity and
higher HBV DNA levels; however they have lower transaminase
values and reduced necro-inflammatory activity on histology
compared with those people with HBV infection alone*#
Despite this state of apparent immune tolerance, progression
to advanced liver disease including cirrhosis and hepatocellular
carcinoma is enhanced.”

HIV-HCV

After acute infection, the likelihood of chronic HCV infection
is increased from 60-70% in people without HIV to 80-90%
in HIV-positive people## As with HIV-HBV co-infection,
people with HIV-HCV co-infection have been shown to have
higher levels of viraemia than those with HCV alone***' and
in some studies increased levels have been correlated with
more advanced immunosuppression.*? High levels of HCV
viraemia are likely to result in a greater risk of transmission
and a reduction in success of therapy.> It is however unlikely
that the increased HCV viraemia in people with HIV-HCV co-
infection is responsible for greater rates of disease progression
and fibrosis. There is no correlation between quantitative HCV
and progression of fibrosis*’** in people with HCV or HIV-HCV
co-infection.

Effect of HIV on liver disease progression
HIV-HBV

Evidence for the adverse effect of HIV infection on the natural
history of chronic HBV infection continues to develop,* an
analysis of the Multicentre AIDS Cohort Study (MACS) cohort
published in the Lancet in 2002 demonstrated an increased
risk of liver-related mortality in people with HIV-HBV co-
infection, particularly those with the greatest degree of
immunosuppression.®® In this study of 5293 MSM, 6% were
HBsAg positive and 41% HIV-1 positive. Liver-related mortality
was more than eight times as likely in those with HIV-HBV
co-infection than those with HIV alone and almost 19 times
as likely when compared to those with HBV alone. Individuals
with a CD4 count nadir of < 100 cells/mm? were at the highest
risk of liver-related mortality and there was a trend for mortality
to increase in the years after cART became available.

In 2005 the EUROSIDA study group further examined the
effect of HBsAg positivity on progression to AIDS, death from
all causes, liver disease related death and response to cART.*®
Amongst 5728 HIV-positive individuals tested for hepatitis B
surface antigen (HBsAQ), 498 (8.7%) were HBsAg positive. Liver
disease related mortality was threefold higher in HBsAg positive
patients than in the HBsAg negative group. No reduction in
liver-related deaths was observed with the specific use of HBV-
active cART in this study, although two other cohort studies
have suggested that the use of cART (including agents active
against HBV) may reduce liver-related mortality in HIV-HBV co-
infected individuals.>”*®

Co-infection: HIV & Viral Hepatitis a guide for clinical management 7
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HIV-HCV

There is convincing evidence that co-infection with HIV
significantly worsens the prognosis of HCV-related liver disease.
Chronic hepatitis C may result in cirrhosis, decompensated
liver disease (DLD) and hepatocellular carcinoma, all of which
are associated with high mortality. HIV not only increases
the likelihood of chronic infection but also hastens the
development of the above complications>*®" A recent meta-
analysis of 17 studies involving 3567 HIV-HCV co-infected
individuals confirmed the worse outcomes of chronic HCVin co-
infected individuals, with an estimated cumulative probability
of cirrhosis of 21% at 20 years and 49% at 30 years.®? Factors
associated with increased risk of liver disease progression
in people with HIV-HCV co-infection include heavy alcohol
intake (> 50 grams/day), older age at HCV acquisition, low CD4
count,” increased quasispecies variability,** and occult HBV
infection.®

Hepatocellular carcinoma in HiV/viral hepatitis
co-infection

At least four recent studies have confirmed the altered and
often aggressive presentation of hepatocellular carcinoma
(HCQO) in the setting of HIV/viral hepatitis co-infection.®= HIV
positive individuals are more likely to be younger at age of
HCC presentation,®*to have multifocal and advanced disease,
and have poorer survival rates® Evidence from the Swiss
HIV Cohort Study also suggested that lower CD4 cell counts
were associated with a significantly increased risk of HCC in
people with HIV co-infected with viral hepatitis, particularly
HBV.*” These findings highlight the need for awareness and
appropriate screening policies for HCC in the HIV/viral hepatitis
co-infected population.

Effect of cCART on HBV-HCV progression
Hepatotoxicity with cART occurs in a significant number
of people initiating therapy and the risk is two- to three-
fold higher for those with HBV or HCV co-infection.*”® The
prevalence, mechanisms and management of cART-related
hepatotoxicity are dealt with in Chapter 4.

The advent of cART has afforded both opportunities and
potential difficulties for the management of HIV-HBV co-
infection. With several antiretroviral agents also having anti-
HBV activity, both infections can be treated with a single
regimen of cART. However concerns such as development
of resistance mutations in either virus, and reactivation
of replication if HBV-active agents are ceased mean such
regimens must be designed carefully and changed cautiously.
A further consideration is that of immune reconstitution
hepatitis flares with the initiation of cART. Where as such flares
can lead to control of viral replication, they can also result in
hepatic decompensation even if agents active against HBV are
included in the regimen.”" These management complexities
are discussed in Chapter 3.

Several studies have examined the effect of cART on HCV
viraemia; results are conflicting. Most of these studies have
found no evidence for an effect of cART on HCV viremia’*”*
although two have reported significant transient increases
after cART initiation, along with elevations in serum
transaminases.”>”® Despite having little direct effect on HCV

viraemia, the commencement of cART has occasionally
been reported to cause HCV clearance, presumably through
immune-mediated mechanisms.””A recent histological study
suggested that use of cART is also associated with a reduction
in necroinflammatory activity in HCV co-infected patients.”® In
the meta-analysis by Thein et al (2008) cART was not shown
to fully correct the adverse effect of HIV on HCV prognosis,
although this may have been affected by the relatively short
duration of follow-up.”” Aspects of clinical management of
HIV-HCV co-infection are covered in Chapter 2.

Effect of viral hepatitis on HIV disease

progression

HIV-HBV

The interactions between HIV and HBV and the resultant effect
on HIV disease progression have been debated. Before the
availability of cART, some studies suggested that the presence
of HBsAg could hasten progression to AIDS. This was refuted
in other studies that demonstrated no difference in time to
AIDS development* or survival times after AIDS diagnosis®
in those who were HBsAg positive. Two large observational
studies have recently examined this question further. In the
MACS cohort from the USA, the presence of HBsAg in people
with HIV infection had no effect on progression to AIDS, AIDS-
related death, overall mortality or successful response to cCART.2

In the AHOD, individuals who commenced cART with HBV co-
infection were no more likely to progress to AIDS or death than
those without HBV co-infection.” Similarly, both virological
response to CART and CD4 cell count increases were unaffected
by HBsAg. It therefore seems likely that HBV co-infection has
little negative impact on the progression of HIV disease.

HIV-HCV

The magnitude of the effect of HCV infection on HIV disease
progression is difficult to quantify due to a number of factors
that may influence the findings of natural history studies.

Comparing people with HIV-HCV co-infection with those with
HIV infection is complicated by the presence of significant
differences between groups. Populations at higher risk of HCV
acquisition such as those with haemophilia or injecting drug
users have marked differences in behavioural characteristics
and outcomes,® as well as in attitudes and adherence patterns
to ART# compared to populations with HIV alone. Failure to
properly control for these differences has a marked impact on
study findings.

Before the introduction of cART, many longitudinal and
cross-sectional studies failed to show any significant effect
of HCV on HIV progression®®” while some studies were able
to demonstrate a more rapid clinical progression to AIDS in
people with HCV.E More recently, two large cohort studies
examining the effect of HCV in people receiving cART have
reported different conclusions on HIV-related outcomes. In the
Swiss Cohort Study risk of progression to AIDS or death was
increased in those with HIV-HCV co-infection (hazard ratio
1.7, 95% Cl: 1.26-2.30).> Despite similar virological responses,
people with HCV were also less likely to achieve increases in
CDA4 cell counts of at least 50 cells/mm? by one year after start
of therapy.

8 Co-infection: HIV & Viral Hepatitis a guide for clinical management



In contrast to the Swiss HIV Cohort Study data, a study from
the USA demonstrated no differences between those with
HIV alone and those with HIV-HCV co-infection with regard
to incidence of AIDS, death or change in CD4 cell count over
time.”" In particular, increases in CD4 cell count after cART were
unimpaired in individuals with HIV-HCV co-infection. Findings
from the AHOD support the lack of evidence for greater risk of
HIV disease progression in people with HIV-HCV co-infection
but, similar to the Swiss HIV Cohort Study results, were able to
demonstrate marginally poorer CD4 cell count responses to
CART in those with HCV." The most recent available evidence
from the EuroSIDA cohort study demonstrated that infection
with HCV did not influence CD4 cell count recovery in patients
with maximal HIV virological suppression following initiation of
CART.?

Contribution of liver disease to HIV-related

morbidity and mortality

The widespread availability of cART in resource-rich countries
since the late 1990s has led to a dramatic shift in the spectrum
of HIV-related morbidity and mortality. Life expectancy of
people with HIV has been significantly extended; consequently,
other chronic conditions, in particular liver-related pathologies,
have become increasingly important. A study from the USA
found that HCV is the leading cause of death in people with
HIV, with end-stage liver disease contributing to 50% of all
deaths in more recent years.” In a recent analysis from the
D:A:D cohort study of over 23 000 HIV patients from Europe,
HIV/AIDS remains the commonest cause of death (31%), but
is followed by liver disease as the second commonest cause
of mortality (15%), much of which is related to viral hepatitis
co-infection. Further recent evidence of the effect of co-
infection on mortality appeared in a Taiwanese longitudinal
study of patients on cART.* Participants with HBV co-infection
were twice as likely to die during follow up when compared
with patients with no history of HBV infection, with 30% of
deaths of those with HBV co-infection recorded as liver-related,
compared with no liver-related deaths in patients without HBV
infection.

Conclusion

The presence of HIV infection, especially when associated with
significant immunosuppression, has a negative impact on
disease progression in both HBV and HCV infections and results
in an increase in liver-related morbidity and mortality from
conditions such as cirrhosis and hepatocellular carcinoma. The
extent to which this effect can be avoided will depend both on
the continuing successful treatment of HIV infection, and the
early identification and appropriate monitoring and treatment
of HBV and HCV infections.
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All people with HIV infection should be tested for hepatitis C virus (HCV); however, those with a history of injecting

v drug use or elevated serum transaminase (ALT) levels are most likely to be infected.

[

= HCV RNA should be measured to confirm active infection in all people positive on anti-HCV antibody testing.

— HCV genotype analysis will help to determine the likelihood of response to antiviral therapy.

8 Adverse effects of both HCV antiviral therapy and HIV antiretroviral therapy (ART) are increased in people with
HIV-HCV co-infection.

E Efficacy of HCV antiviral therapy, particularly in people with HCV genotype 1, is suboptimal. A strategy of

Nz prioritisation of HIV and HCV therapy based on respective risks of HIV and liver disease-related complications is
required.

Introduction e |ndividuals with elevated serum transaminase (ALT) and

The declining incidence of HIV-related opportunistic disease
due to improved antiretroviral therapy (ART) has shifted the
emphasis of HIV clinical management towards prevention and
treatment of comorbidities, especially liver disease. Significant
advances in antiviral therapy for hepatitis B virus (HBV) and
hepatitis C virus (HCV) infection™ provide the opportunity
for more effective management of underlying chronic viral
hepatitis in people with HIV infection. This chapter will cover
clinical management of people with HIV-HCV co-infection and
propose a therapeutic strategy based on current evidence.

Important virological, epidemiological and clinical interactions
between HIV and HCV have been described over the last
decade’® People with HIV-HCV co-infection have a lower
clearance rate of HCV infection, higher HCV viral load and
accelerated liver disease progression.®” However, evidence
is starting to emerge that immune restoration through
combination antiretroviral therapy (cART) may slow liver
disease progression in people with HIV-HCV co-infection.?
Accelerated HIV disease progression in people with HIV-HCV
co-infection was suggested in some earlier studies, although
more recent research has refuted this association (see Chapter
])_9—11

Diagnosis and assessment of HCV
infection in people with HIV infection

Overlapping modes of transmission, and the higher prevalence
of HCVin HIV infected individuals' (see Chapter 1) suggest that
HCV antibody testing should be recommended for all people
living with HIV.

Groups at risk of an underlying HCV infection include:

® Injecting drug users;

® Men who have sex with men (MSM) having high-risk
contact with other MSM living with HIV;

aspartate aminotransferase levels (AST).

AnHCV testing algorithm for people with HIV infection is shown
in Figure 2.1. The sensitivity of HCV antibody testing is lower in
people with HIV infection, particularly for those with advanced
immunodeficiency. HCV RNA assessment by polymerase
chain reaction (PCR) is recommended if HCV antibody testing
is negative but risk factors suggest an increased likelihood of
HCV infection.

In 20-30% of cases, HCV infection does not lead to viral
persistence' although progression to chronic HCV infection is
more common in people with HIV infection.™ HCV RNA testing
for co-infected individuals allows confirmation of chronic HCV
infection. Negative qualitative HCV RNA results from tests
performed on two or more occasions, separated by several
months, indicate the absence of active acute or chronic HCV
infection.

Chronic HCV infection is highly likely in people with a positive
HCV antibody and elevated ALT levels. Baseline testing for these
people generally includes viral genotype and quantitative HCV
RNA viral load as efficacy of HCV antiviral therapy is associated
with both parameters.#*# HCV viral load however, has no
prognostic value in terms of disease progression (unlike HIV or
HBV viral load), and does not require regular monitoring.

Possible explanations for elevated ALT levels and a negative
HCV RNA test include hepato-toxic ART agents, hepatic
steatosis and heavy alcohol intake.

As the vast majority of people are asymptomatic at the time
of HCV acquisition, people with HIV infection who are at
ongoing risk should have regular (12 monthly) HCV antibody
testing. People diagnosed with newly acquired HCV infection
(positive HCV antibody with negative HCV antibody within the
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Figure 2.1 HCV testing algorithm for people with HIV

HCV Antibody

-ve +ve
Normal ALT Abnormal ALT or High- Normal ALT Abnormal ALT
risk exposure
Y Y Y
-ve
Quialitative HCV-RNA l—(— Quantitative HCV-RNA
+
HCV Genotype
Y Y-ve Y+ve ‘Fve

No evidence of active HCV infection - Repeat
testing if exposure evident

Active HCV infection - See further investigations and
indications for referral for liver biopsy

ALT = alanine aminotransferase; HCV= hepatitis C virus; RNA= ribonucleic acid; +ve = positive; -ve = negative

previous two years, or acute clinical hepatitis with positive HCV
antibody or HCV PCR) should be referred for assessment and
consideration of early antiviral therapy.

[tisimportant to note that several outbreaks of acute HCV have
been reported among HIV-positive MSM. In these outbreaks
sexual transmission was the predominant form of transmission
with practices such as fisting and toy sharing playing a role.''¢
Itis thus important to consider HCV as a potential diagnosis in
these populations and screening for the infection is warranted.

Further assessment and referral for

treatment consideration

Further assessment in people with HIV-HCV co-infection
should include a drug and alcohol history, psychiatric history,
and hepatitis A virus (HAV) and HBV serology with vaccination
of all patients susceptible to these infections. HCV genotype
and viral load are important in determining the likelihood of
response to antiviral therapy. A psychiatric history is particularly
important, given the high rates of depression that are
experienced with interferon (IFN)-based therapy. Any patients
with a psychiatric history should be considered for referral
for formal psychiatric assessment and management prior to
therapy.

In people with HIV-HCV co-infection, the risk of progressive
liver disease is relatively high. Although mandatory liver biopsy
as a requirement for access to Section 100 PBS funding for
chronic hepatitis C treatment was removed in 2006, the staging
of liver disease remains an important tool during prognosis
and treatment decision-making. Liver biopsy-based staging of
disease should be considered for individuals with confirmed
chronic HCV infection who are candidates for treatment."”
Individuals with an estimated duration of infection longer than
ten years should be particularly encouraged to undergo liver
biopsy.

Non-invasive alternatives to biopsy such as transient
elastography (Fibroscan’) have been developed and are
available in some centres. Limited information regarding the
reliability of alternatives to biopsy, in the setting of HCV-HIV
co-infection, is currently available. Although initial evidence
suggests that transient elastography accurately predicts
cirrhosis in these patients,'® the ability to discriminate between
lesser degrees of fibrosis has been questioned."”

Apart from consistently normal ALT levels being associated with
slow disease progression, the ALT level is only weakly correlated
with risk of hepatic fibrosis.?® The lack of correlation between
elevated serum transaminases and severity of HCV-associated
liver disease is particularly noted in HIV-HCV co-infection.!”
In a recent Spanish study, nearly one quarter of co-infected
patients with persistently normal ALT demonstrated advanced
fibrosis (F3-4) by transient elastography.?' It is therefore clear
that normal ALT levels should not preclude further assessment
of liver disease in patients with HIV-HCV co-infection.

Although a prior negative HCV antibody test is often not
available, and symptomatic acute hepatitis C is uncommon,
an assessment of HCV risk factors can often help determine
the likely duration of HCV infection. For example, a person
presenting as HCV anti-body positive and having a two year
history of injecting drug use 18 to 20 years ago can be assumed
to have been infected at that time if no other risk factors are
determined. This can be correlated with disease activity on
biopsy and aid in decisions regarding therapy.

Indications for liver biopsy

Assessing the degree of fibrosis in patients with chronic HCV
infection (including those co-infected with HIV) is important
when making decisions about treatment. This is because
treatment may be safely deferred (if necessary) for patients
with minimal fibrosis, whereas more significant fibrosis is an
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indication for more timely intervention. The other important
reason for investigating the stage of fibrosis is to enable
detection of patients with cirrhosis, in whom (provided
they have compensated cirrhosis) treatment should be
initiated as soon as possible. Patients with cirrhosis also have
additional care requirements such as ultrasound surveillance
for Hepatocellular carcinoma and endoscopic surveillance for
oesophageal varices, and maximal attention to modifiable risk
factors for progression such as alcohol and other hepatotoxic
drugs is required.

However liver biopsy is invasive, associated with attributable
morbidity and mortality, and is no longer required prior to
therapy to attract s100 funding. It is likely Fibroscan and other
non-invasive modalities will become increasingly incorporated
into care of patients with HIV-HCV co-infection. As discussed,
robust data regarding the reliability of this test in co-infected
patients is lacking, which complicates the incorporation of
such technology into diagnostic algorithms.

Non-invasive technologies such as Fibroscan can be
considered for all co-infected patients, preferably as part of a
formal research program designed to assess the performance
of these tools in such patients. While further evidence is
gathered regarding the reliability of such alternative modalities,
liver biopsy should be considered if there is any discordance
between results of non-invasive testing and other evidence
such as clinical presentation.

In particular, the following categories of patients should be

recommended for assessment of fibrosis:

e Patients with an estimated duration of HCV infection greater
than 10 years;
Patients aged 35 years and over;
Patients with features suspicious of more advanced
disease, including clinical evidence (e.g. hepatomegaly
and spider naevi) or findings on other investigations (such
as thrombocytopenia or hypoalbuminaemia on laboratory
tests, or ultrasound evidence of portal hypertension).

The removal of mandatory liver biopsy from s100 guidelines for
hepatitis C treatment means that the only major requirement
for access to treatment is the demonstration of chronic
hepatitis C. This is generally confirmed by a positive antibody
test for greater than six months, in the presence of evidence of
active HCV infection, as determined by a positive qualitative or
quantitative HCV RNA test.

Therapeutic strategies for people
with HIV-HCV co-infection

In the current environment of rapidly evolving HIV and HCV
antiviral therapy and expanding knowledge regarding HIV-
HCV co-infection, the therapeutic decision-making process
for people with HIV-HCV co-infection and their clinicians
is complex. Several factors contribute to this increasing
complexity:
e There is evidence that introduction of cART has enhanced
life expectancy for people with HIV infection, including
those with HIV-HCV co-infection;

e Although cART can in general be deferred until progressive
immune deficiency develops, there is an increasing move
towards early initiation of therapy, particularly in the setting
of comorbidities such as HCV co-infection;

e HCV in the setting of HIV has a faster progression to
complications, including both cirrhosis and hepatocellular
carcinoma;

e Declining morbidity and mortality from HIV-related
opportunistic disease has increased the proportion of non
HIV-related morbidity and mortality including those from
advanced liver disease;

e large-scale trials using pegylated interferon (PEG) and
ribavirin - (RBV) demonstrate enhanced HCV antiviral
response rates for people with HIV-HCV co-infection.
These are similar to the situation seen in patients with HCV
infection alone;

® Response rates to PEG and RBV in people with HIV-HCV
co-infection are 10-20% lower than the rates observed in
people with HCV infection alone. This is particularly the case
in the setting of more advanced immunodeficiency;

e Toxicity may be enhanced in people with HIV-HCV co-
infection with concurrent cART plus the combination of IFN
and RBV.

Current therapeutic options

The current standard of care for treatment of chronic HCV
infection is pegylated interferon plus ribavirin. Experience with
this combination extends over eight years and response rates
are significantly higher than those achieved with standard
interferon regimens in both HCV mono-infected, and HIV-
HCV co-infected patients.??* A sustained virologic response
(SVR - defined by the absence of HCV viraemia six months
following completion of antiviral therapy) appears to equate to
complete viral clearance (cure) in the vast majority of cases,*
and is associated with reversibility of hepatic fibrosis, even in
the setting of cirrhosis.”’ As is the case in HCV mono-infection,
in patients co-infected with HIV the predominant factors
associated with SVR remain HCV viral load and genotype.?

In HCV-monoinfected patients, SVR rates for genotype 1 and
4 infections are of the order of 55% after 48 weeks of therapy
while SVR rates in genotype 2 and 3 infections are as high as
85% after 24 weeks of therapy.* However the likelihood of
attaining SVR in people with HIV-HCV co-infection is typically
10-20% lower, particularly in the setting of more advanced
immunodeficiency.?>?

The duration of therapy in HIV-HCV co-infected patients has
traditionally been 48 weeks, regardless of genotype. This
contrasts with HCV mono-infected patients, in whom 24 weeks
of combination therapy is given for patients with genotype 2
or 3 (and often for those with genotype 1, low viral load and a
rapid virological response) unless bridging fibrosis or cirrhosis
is present. Depending on the rapidity of viral response, it
has been suggested that treatment duration for genotype
2 and 3 HCV co-infected patients could be reduced;” the
data supporting this approach is currently limited, and most
guidelines suggest treating for 48 weeks in the absence of
more compelling evidence that shorter treatment durations
are equivalent.
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Increasingly treatment courses are adapted to the individual
patient and this will be even more relevant when new protease
and polymerase inhibitors become available in the next two to
three years. Itis likely that these advances will also be of benefit
to patients living with HIV-HCV co-infection, although it will
take longer for clinical studies to be performed in this setting,
and other considerations such as interactions between new
HCV agents and cART regimens may add further complexity.

Increased therapeutic toxicity in
HIV-HCV co-infection

A major past consideration of treatment of co-infection has
been safety of treatment regimens and in particular potential
interactions between cART and HCV therapy. The overall
discontinuation rates in the above studies in the PEG + RBV
arms were 25% for APRICOT, 42% for RIBAVIC and 12% for ACTG.
The APRICOT study demonstrated no difference in withdrawal
rates or serious adverse events between groups. Furthermore,
the spectrum and rate of adverse events reported was similar
for all three groups. This data suggests that the safety profile of
PEG is similar to standard IFN.

In addition, there was no negative impact on HIV replication. On
the contrary, the PEG + RBV arms resulted in a 1 log reduction
in HIV viral load in patients with detectable HIV RNA at baseline.
This allays many previously held fears that RBV may have
impaired the phosphorylation of nucleoside analogues such as
zidovudine and stavudine and compromised HIV control.

Despite the above assurances there are two important
cautionary observations, which need to be heeded from these
studies. The RIBAVIC study reported mitochondrial toxicity (as
defined by hyper-lactataemia or pancreatitis) in 13 patients.
This occurred in 16% of patients on didanosine therapy in
whom the risk was increased 18 fold. This may be due to RBV
enhancing phosphorylation of didanosine; thereby increasing
drug concentration®* The second important finding was
that of hepatic decompensation in the APRICOT study. This
occurred in 14 patients resulting in 6 deaths. All cases occurred
in cirrhotic patients in whom the risk was 10.5%. On closer
examination of these cases didanosine therapy was also an
independent risk factor but, contrary to RIBAVIC, they were not
related to lactic acidosis. The majority of these patients had a
Child's Pugh score of six or greater at baseline indicating at least
early hepatic decompensation.

These data suggest that there needs to be careful selection
of patients and cART regimens. Patients with decompensated
cirrhosis need to be excluded, and RBV should not be
administered with didanosine due to the significant risk of
drug interaction leading to lactic acidosis and pancreatitis."”
With a number of less toxic alternatives available Didanosine
containing regimens are less common than was previously
the case in well resourced settings, a patient with HIV-HCV co-
infection who remains on didanosine should be switched to
an alternative regimen prior to commencing therapy with PEG
and RBV. Another concern with respect to interactions between
RBV and cART is the potential for zidovudine to exacerbate
RBV-associated anaemia, and this combination should also be
avoided when possible.'”

Close monitoring is also required for people with cirrhosis
following commencement of IFN and RBV therapy, including
regular coagulation testing, and any evidence of hepatic
decompensation necessitates cessation of therapy. Concerns
about an increased risk of mitochondrial toxicity in people
with HIV-HCV co-infection, commenced on IFN and RBV
therapy, also make regular lactate measurements a reasonable
monitoring strategy. However, cases of lactic acidosis may be
particularly rapid in onset and are not always precluded by
detectable hyperlactataemia on regular lactate monitoring.

These issues also highlight the need for early identification and
referral of such patients to specialist centres so that they can
be seen earlier in the course of their HCV infection, especially
prior to the onset of cirrhosis when responses to therapy are
further impaired.

Influence of disease staging on

therapy decision-making

A number of interrelated issues determine the therapeutic
strategy in the setting of HIV-HCV co-infection, including
immune function, degree of liver disease, and the potential
for adverse drug reactions and interactions. The complexity of
these factors, and the lack of strong data to guide clinicians and
patients, have resulted in ongoing debate regarding whether
to initiate therapy for these viruses concurrently or sequentially,
and if the latter, which should be treated first.*'

HIV therapy is now clearly indicated when the CD4 cell count
falls below 350 cells/ul, with recent suggestions that earlier
treatment initiation initiation (below 500 cells/ul) should
be considered*? Recent international recommendations
specifically cited HCV co-infection as a circumstance in which
initiation of cART should be considered irrespective of the
patients'CD4 cell count.® Evidence in support of this approach
can be found in a recent study, which demonstrated that the
use of CART in patients with CD4 cell counts above 350 cells/ul
was associated with lower necroinflammatory activity on liver
biopsy.** Further clinical studies are needed to assess whether
CcART is indeed associated with improved outcomes in HIV-
HCV co-infected individuals with preserved immune function.

The other consideration affecting treatment decisions is that in
people with more advanced immunodeficiency, HCV therapy
is likely to be less effective.”*> For these reasons it seems
logical to use the CD4 threshold of 500 cells/ul to determine
therapeutic priority. Below this level, response rates may be
compromised by immuno-suppression and HIV therapy clearly
assumes priority. Above 500 cells/ul, immune function is
relatively well preserved and the absence of ART reduces the
incidence of hepatotoxicity. Furthermore, successful treatment
of chronic HCV in co-infected patients has been demonstrated
to reduce the hepatotoxicity of subsequent cART regimens.*

If both infections are to be treated simultaneously, it is advisable
to initially commence cART, using minimally hepatotoxic
agents that are not associated with significant interactions with
RBV. Treatment of HCV can commence once stably taking cART.
One to two months after commencement of cART maybe
required if toxicities and adherence needs to be minimised or
improved,
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Liver biopsy remains an important component of the process
of therapy decision-making for people with HIV-HCV co-
infection. However, removal of mandatory liver biopsy
means that staging of liver disease may be less important for
individuals with more favourable treatment characteristics (e.g.
HCV genotype 2/3 with higher CD4 cell counts).

A recommended sequence for HIV and HCV treatment is
outlined in Figure 2.2.

Figure 2.2 Recommended sequence of therapy in HIV-
HCV co-infection
CD4 cell count

>500 cells/mm?

<500 cells/mm?

Y Y
Treat HIV first Treat HCV first
Treat HCV when
CD4 cell

count optimised

The duration of therapy in HIV-HCV co-infected patients has
traditionally been 48 weeks, regardless of genotype. This
contrasts with HCV mono-infected patients, in whom 24 weeks
of combination therapy is given for patients with genotype 2
or 3 (and often for those with genotype 1, low viral load and a
rapid virological response) unless bridging fibrosis or cirrhosis
is present. Depending on the rapidity of viral response, it
has been suggested that treatment duration for genotype
2 and 3 HCV co-infected patients could be reduced;” the
data supporting this approach is currently limited, and most
guidelines suggest treating for 48 weeks in the absence of
more compelling evidence that shorter treatment durations
are equivalent.

HIV-HCV co-infection and decompensated

liver disease

People with HIV-HCV co-infection and established liver
failure should not be commenced on IFN-based therapy
because of the greatly increased risk of toxicity and further
hepatic decompensation. A person with stable HIV disease
and HCV-related liver failure should be considered for liver
transplantation.  Current evidence suggests promising
outcomes, in particular, in persons able to tolerate cART post-
transplantation.®”

Other management issues

Management of hepatotoxicity and choice of antiretroviral
therapy in people with HIV-HCV co-infection is discussed
in Chapter 4. Drug and alcohol intake is the other major
management issue for people with HIV-HCV co-infection. The
higher risk of HCV-related progressive liver disease in people

with HIV infection means that other co-factors for progression
take on increased importance.

For example, a person with HIV-HCV co-infection and a heavy
alcohol intake would be at greatly increased risk of progressive
liver disease. In general, people with HIV-HCV co-infection
should moderate their alcohol intake to no more than 20 grams
(two standard drinks) per day and have at least three alcohol-
free days per week. In the case of severe hepatic fibrosis or
cirrhosis, complete abstinence from alcohol should be advised.

[tis also important to highlight that individuals on cART have
an improved overall mortality and also an improved liver-
related mortality when compared to individuals not receiving
CARTS

The requirement for haemopoietic growth factors to manage
IFN-associated neutropenia and RBV-associated anaemia is not
uncommon,'” and appropriate use of these agents can avoid
the necessity for dose reduction of HCV therapy. There is some
evidence to suggest that the use of growth factors is associated
with improved rates of SVR and histological outcomes® and
their use may therefore be preferable to reduction in RBV or
IFN dosage.

An association between cannabis use and progression of
liver disease in the setting of HCV mono-infection has now
been described in a number of studies.* Patients should be
advised to moderate exposure to cannabis, particularly in the
setting of daily use. There is no evidence to suggest that other
recreational drug use per se increases the risk of progressive
liver disease in people with HCV infection. However,
moderation of recreational drug use, particularly injecting
drug use, would seem an appropriate strategy for people with
HIV-HCV co-infection. Re-infection following therapeutic HCV
clearance is well documented, thus increasing the importance
of prevention of HCV exposure in people who continue to
inject recreational drugs. !

Conclusion

The much-improved prognosis for people living with HIV, along
with increasing toxicity associated with the complex therapy
required to sustain control of HIV replication and immune
function, have seen liver disease emerge as a major clinical
management issue. Due to overlapping transmission routes for
HIV and HCV, people with HIV infection should be counselled
and recommended for HCV testing. For those with underlying
chronic hepatitis, improved treatment outcomes provide an
opportunity for HCV viral clearance (cure). Assessment of the
activity and the stage of liver disease will remain an important
tool in therapeutic decision-making, particularly for those with
less favourable treatment characteristics.
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Hepatitis B virus (HBV) infection in people with HIV infection may result in significant morbidity and mortality.
People with HIV-HBV co-infection have lower clearance rates of HBV infection and accelerated hepatic fibrosis
and cirrhosis than those with HBV infection alone.

Management of each viral infection is complicated by the presence of the other virus.

The presence of hepatitis B surface antigen should indicate monitoring of HBV DNA viral load by a sensitive assay
to determine significant levels.

Antiviral monotherapy against HBV in the setting of co-infection carries the proven or theoretical risk of induction
of resistance mutations in HIV and is best avoided.

Initiation of antiretroviral therapy may lead to clinically significant hepatic inflammation (hepatic flares) and
hepatic decompensation.

Current recommendations support the commencement of combination antiretroviral therapy including
tenofovir and either emtricitabine or lamivudine in the setting of HIV-HBV co-infection where either virus requires

treatment. Another option in the setting of preserved immune function is to use pegylated interferon.

Introduction

Itis estimated that approximately 5% of the world's population,
or over 350 million people have chronic Hepatitis B virus (HBV)
infection. Areas of high endemicity for HBV infection such as
sub-Saharan Africa and Asia are also the areas most affected
by the HIV pandemic.! The occurrence of both HIV and HBV
infections is related to shared routes of transmission. The
prevalence of chronic HBV infection in people with HIV varies
in accordance with epidemiological patterns of transmission,
and has been estimated at 6% in Australia (see Chapter 1).

HBV is not directly cytopathic, and viral pathogenesis is
largely immune-mediated. Necro-inflammatory changes in
liver tissue that characterise chronic hepatitis B are a result of
cellularimmune responses to viral antigens.” In people who are
immunocompromised, a weakimmunological response to HBV
antigens results in relatively low levels of hepatic inflammatory
disease. Despite this effect, liver disease progression through
development of hepatic fibrosis is accelerated in people
with HIV-induced immunosuppression.? The pathogenesis
of chronic liver disease in people with HIV-HBV co-infection,
in particular, the relationship between immunosuppression
and disease progression, has important implications for the
development of antiretroviral therapeutic strategies.

Diagnosis

An algorithm for diagnosis when co-infection is suspected is
shown in Figure 3.1. All people with HIV should be screened
for HBV infection by testing for a panel of hepatitis B serology
including hepatitis B surface antigen (HBsAg), antibody to
hepatitis B surface antigen (anti-HBs), and antibody to hepatitis
B core antigen (anti-HBc). By ordering these three tests, a

patient’s HBV status can be ascertained, and the need for
vaccination can be determined. All people with HIV infection
who are susceptible to HBV should be vaccinated with double
the usual dose of vaccine. Following completed vaccination,
unlike the case for patients with normal immune function,
those infected with HIV should have regular tests of anti-HBs
titre, and receive booster doses of vaccine when their titre falls
below 10 mIU/mL.?

If HBsAg is detected, the presence of active HBV replication
should be assessed through a quantitative assay for HBV DNA
(viral load) by polymerase chain reaction or other sensitive
assay. HBV DNA level is associated with risk of transmission,
progression to cirrhosis and hepatocellular carcinoma (HCCO),*
and in the setting of HIV co-infection immune reconstitution
inflammation (hepatic flares). HBV viral load testing became
Medicare rebatable in July 2008, and allowed once per year for
any HBsAg positive patient and up to four times per year for
individuals on antiviral medication.

Itis also important to determine HBV e antigen (HBeAg) status
as this helps determine the phase of chronic HBV infection and
influences treatment decisions. Current recommendations
for patients with HBV mono-infection suggest that, in HBeAg-
positive patients, a level of > 100 000 copies/mL (20 000 IU/mL)
is clinically significant whereas in HBeAg-negative patients > 10
000 copies/mL (2000 1U/mL) is significant.'” Sufficient data for
similar thresholds are not available in the setting of co-infection,
but a HBY DNA level of 10 000 copies/mL for treatment
initiation for HIV infected patients has been proposed.®’

The failure to synthesise HBeAg in HBeAg-negative infection
is due to the presence of mutations in the precore and core
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Figure 3.1 Initial serological assessment: HBsAg/anti-HBs/anti-HBc in HIV infected individuals
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HBsAg= anti-HBs= antibody to hepatitis B surface antigen; anti-HBc= antibody to hepatitis B core antigen; HBV= hepatitis B
virus; PCR= polymerase chain reaction; ALT= alanine aminotransferase.

promoter regions.' People with significantly elevated HBV DNA
levels should be further assessed and considered for antiviral
therapy.

All people who are HBsAg positive should have regular liver
function tests performed to determine the presence of necro-
inflammatory activity. If biochemical evidence of hepatic
inflammation (defined by an alanine aminotransferase (ALT)
level exceeding the upper limit of the laboratory reference
range) is detected, a liver biopsy to determine the grade and
stage of disease would generally be recommended (unless
there are strong contraindications such as a bleeding disorder).

Normal ALT values, however, do not preclude significant
hepatic fibrosis, especially in patients with HIV co-infection.”®
Liver biopsy therefore remains the gold standard for assessing
the stage of HBV disease,” and enables assessment of other
factors contributing to liver dysfunction, particularly drug
toxicity. Non-invasive alternatives to biopsy have been
developed and are available in some Australian centres, such
as transient elastography (Fibroscan®). However this technique
has not been as widely validated in chronic HBV infection as it
has for hepatitis C virus infection, and no information regarding
reliability in the context of HBV-HIV co-infection is currently
available. This is a priority area for future research.

Clinical manifestations
HIV co-infection results in considerable modification of the
natural history of HBV infection.”® Persistent HBV infection

is more common in people with HIV, with studies among
men who have sex with men exposed to HBV showing
evidence of chronic HBV infection in almost 25%"% of
individuals compared to 3-5% in those without HIV.™"0
Rarely, reactivation of HBV infection may occur in the setting
of advanced immunodeficiency despite seroconversion to
anti-HBs positive."" Furthermore, in people with HIV-HBV co-
infection, HBV DNA levels are substantially higher, and rates
of seroconversion from HBeAg to anti-HBe are lower than in
people with HBV alone."?

The high levels of HBV viral replication seen in people with HIV-
HBV co-infection are associated with significantly lower serum
aminotransferase''? and liver biopsies usually demonstrate
milder necro-inflammatory activity.'? This situation is consistent
with the model of immunopathogenic injury of HBV infection.
However, progression to cirrhosis is more common, indicating
accelerated fibrosis.'” It is unclear why this occurs and may
relate to factors such as higher levels of HBV replication, hepatic
inflammation associated with immune restoration, toxicity
of antiretroviral medication, immune dysregulation causing
fibrosis or increased direct pathogenicity of HBV in people with
HIV-HBV co-infection.

In people with immunodeficiency, HBV may rarely exert direct
cytopathic effects that are not immune-mediated resulting in
a unique condition called fibrosing cholestatic hepatitis (FCH).
FCH is a serious condition associated with very high levels of
HBV DNA and has been described in people with HIV."
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It is well established that HBV markedly increases the risk
of primary HCC,™ and is second only to tobacco amongst
known human carcinogens.”” An increased risk of HCC with
falling CD4 cell counts has also recently been described in
people with HIV-HBV co-infection.'® Regular screening with six
monthly abdominal ultrasound and alpha-fetoprotein protein
is strongly recommended in individuals at elevated risk. In HBV
mono-infected individuals, these include Asian males over 40
and females over 50 years of age, Africans over 20 years of age,
patients with a family history of HCC, patients with cirrhosis,
and adults with high HBV viral loads and ongoing hepatic
inflammation."”

It is not certain whether HIV infection in itself is associated
with sufficiently increased incidence of HCC to warrant
surveillance for all co-infected individuals. Although some
experts recommend this approach,” established guidelines
recommend using the same criteria for enrolling co-infected
patients that apply to HBV mono-infected patients.!” Until
further data become available to better inform this decision,
a reasonable approach is to use conventional HCC surveillance
criteria (as above) in co-infected patients, and to also consider
screening patients with lower CD4 cell counts (< 500/mm?3).
This is based on the Swiss HIV Cohort Study findings suggesting
a significantly increased risk of developing HCC in co-infected
patients with cell counts below this number.'®

In contrast to the effect of HIV on the natural history of chronic
HBV infection, there is little evidence for a significant effect of
HBV on the clinical course of HIV infection.’®

Hepatitis D virus infection

Hepatitis D virus (HDV) is a defective virus which only occurs
as a co-infection with HBV. It is estimated that approximately
5% of people living with chronic HBV infection worldwide
are co-infected with HDV, although notable diversity in the
geographic distribution of HDV is observed among areas with
high HBV prevalence.'?®

In Australia, as in other non-endemic countries, HBV-HDV
co-infection has previously been associated in particular
with a history of injecting drug use?" with this finding also
reported amongst men who have sex with men.?? However
with increasing migration from HDV-endemic regions such as
Sub-Saharan Africa and parts of the Asia-Pacific region,'*® the
epidemiology of HDV in Australia may be changing, reflecting
similar trends reported internationally.”

All patients diagnosed with chronic HBV infection, including
those co-infected with HIV, should have baseline serology
to determine whether HDV infection is present. Chronic
HBV-HDV co-infection has been associated with faster
progression to cirrhosis and increased incidence of mortality.?
Current nucleoside analogue therapies for HBV and HIV are
ineffective against HDV, with the only available treatment
being interferon-alpha, conventional or pegylated.* However
interferon therapy is effective in only a minority of patients, and
relapse is common.?

Management
Anti-HBV therapy

There are seven therapeutic agents currently licensed for the
treatment of chronic HBV, with the majority of these being
approved in the last five years (Table 3.1).  Emtricitabine,
although active against HBV, is only licensed for use in the
treatment of HIV.

Table 3.1 Therapeutic agents licensed for the treatment

of chronic HBV infection in Australia

Agent Year of approval
Interferon a-2a/b 1997
Lamivudine 1999
Adefovir 2004
Pegylated interferon a-2a 2005
Entecavir 2006
Telbivudine 2006
Tenofovir 2009

Interferon-alpha

Interferon-alpha therapy has long been known to be able to
induce HBeAg seroconversion and sustained reduction in
viral replication in a minority of immunocompetent patients
with chronic HBV infection.”® Equally well established is the
knowledge that interferon-alpha treatment of people with
HIV, particularly those with advanced immunodeficiency, is
significantly less effective.??

Pegylated interferon (PEG) (see Chapter 2) is superior to
conventional interferon in the treatment of HBV mono-
infection®*?' and may offer an advantage in HIV co-infection'
although this has not been adequately assessed. It seems
reasonable to consider therapy with PEG in people with
preserved immune function (CD4 cell counts > 500/mm?)!
who are not candidates for combination antiretroviral therapy
(CART). Drugs such as lamivudine and tenofovir disoproxil
fumarate or tenofovir (TDF) can therefore be preserved, with
avoidance of both HIV and HBV resistance. If interferon is
considered, a liver biopsy is critical as people with cirrhosis may
decompensate on therapy.

Lamivudine

Lamivudine (3TC) is a nucleoside analogue that suppresses
both HIV and HBV replication by inhibition of the viral reverse
transcriptase’>*

In people with HBY mono-infection, reduction in plasma HBV
viral load secondary to 3TC therapy is associated with HBeAg
seroconversion, normalisation of liver function and improved
histological activity in approximately 20% of those treated for
12 months. Unfortunately, the long-term effectiveness of 3TC is
diminished by the development of HBV-resistant mutations (in
up to 70% of patients after five years)* and variable durability
of HBeAg seroconversion.** Resistance to 3TC develops as
a result of mutations in the tyrosine-methionine-aspartate-
aspartate (YMDD) motif of the catalytic domain of the HBV
polymerase gene.

Efficacy of 3TC against HBV has been demonstrated in people
with HIVF3” however; HBV resistance develops in approximately
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20% per year, with projections of 90% after four years of 3TC
therapy.®® Thus the frequency of 3TC resistance in people with
HIV-HBV co-infection is slightly higher than in those with HBV
mono-infection.

Prolonged 3TC therapy and high HBV viral loads have been
identified as the major risk factors for the development of
resistant HBV. % Given that 3TC, when used as a component
of cART, is administered lifelong in people with HIV-HBV
co-infection who commonly have high HBV viral loads, it is
inevitable that 3TC monotherapy in this population will result
in resistance.

Adefovir dipivoxil

Adefovir dipivoxil (ADV) is a nucleotide analogue, with
demonstrated efficacy against HBV at doses of 10 mg daily,
with a 4-log, reduction in plasma HBV DNA. ADV also inhibits
replication of 3TC-resistant HBV. An open-label study of 35
people with HIV and 3TC-resistant HBV infection reported
a 4-log,, reduction in serum HBV DNA levels at week 48,
comparable to antiviral activity in people without HIV:** When
followed to four years, 26 of the patients remaining on ADV
continued to achieve further reductions in HBV viral load with
no emergence of HBV or HIV-associated ADV mutations.*

Adefovir is licensed in Australia and is available under the s100
scheme but its use is restricted to 3TC-resistant HBV infection.
Higher doses of ADV (=30 mg daily) have been associated with
nephrotoxicity, which is rare with the 10-mg
daily dose. Due to lack of HIV activity at this
dose, ADV has been considered a reasonable
option for therapy in people not requiring
CART. However, there is a significant concern
regarding the potential for inducing HIV cross-
resistance between ADV and the structurally
related nucleotide analogue TDF.

—{= ALT UL (L scale)
¢ Bilirubin pmolL (R scala)

Telbivudine

Telbivudine is a potent nucleoside analogue which has been
demonstrated to be superior to 3TC in terms of virological
response.*® However, significant emergence of resistance
mutations on treatment, which also mediate 3TC resistance,
has limited the appeal of telbivudine in the treatment of
chronic HBV infection.'*

Tenofovir disoproxil fumarate

Tenofovir is a nucleotide analogue, which like 3TC has the
ability to inhibit both HIV and HBY DNA polymerases. Like
entecavir, TDF has potent activity against HBV replication
and a high barrier to the selection of resistance mutations.
It also demonstrates excellent activity against virus strains
that contain 3TC-associated polymerase gene mutations at
baseline, making TDF perhaps the best candidate agent for
therapy following viral breakthrough on 3TC.

Clinical efficacy was demonstrated in a report of substudies,*
which were part of two larger registration studies (study
907* and study 903%) evaluating TDF for the treatment
of HIV# Although these substudies had very low sample
sizes, they provided valuable prospective data to support
the retrospective and in vitro evidence of TDF activity data
previously published.* Twelve participants, 10 on TDF and
two on placebo fulfilled the criteria for substudy 907. There
was a 4.9 log, overall reduction in HBV DNA after 24 weeks
of therapy in the TDF-treated patients. More importantly, the

Figure 3.2 Example of the introduction of cART leading to a marked flare of hepatitis
due to immune reconstitution in the presence of high HBV DNA levels.

ALT, alanine aminotransferase; bilirubin levels, CD4 counts, and HBV DNA
levels during treatment with antiretroviral agents (ARVs).
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Entecavir is a nucleoside analogue, which
has been available for first-line treatment of
HBV in Australia since late 2006. Entecavir is
more potent than either 3TC or ADV in terms
of suppression of viral replication. It also has
a higher barrier to the development of HBV
resistance mutations than either of these
agents with a 1% incidence of resistance
mutation after five years* Lamivudine
resistant HBV has a much higher rate of
development of resistance to entecavir, of the
order of 50% at five years.*!
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infected patients who are not receiving fully
suppressive cART regimens.

Source: Drake A, Mijch A, Sasadeusz J. Immune reconstitution hepatitis in HIV and
hepatitis B co-infection, despite lamivudine therapy as part of HAART. Clin Infect Dis.
2004 Jul 1;39(1):129-32. © 2004 by the Infectious Diseases Society of America
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reduction in HBV DNA was equivalent, regardless of whether
the virus was 3TC-resistant or wild type. Eleven patients fulfilled
the criteria for the 903 study; six were randomised to receive
3TC alone as HBV-active therapy while five received 3TC+TDF.
This study demonstrated that the reduction of HBV DNA after
48 weeks was greater for patients treated with combination
TDF+3TC (median decline of 4.7 log,, copies/mL) compared
to patients on 3TC as the only HBV active agent (median
decline of 3.0 log,, copies/mL). More importantly, only the
3TC monotherapy arm demonstrated genotypic evidence of
3TC resistance, which occurred in four of the five subjects. This
was the first suggestion that combination therapy in HBV can
prevent antiviral resistance in a manner analogous to HIV. In
both substudies there was no emergence of TDF genotypic
resistance.“

These promising findings were followed by the report of a 48-
week prospective, randomised, multicentre study in HBV co-
infected patients, comparing 3TC with TDF and 3TC+TDF as a
component of cART to evaluate anti-HBV activity.” HBV DNA
was suppressed to < 1000 copies/mL in approximately double
the proportion of patients receiving TDF containing regimens
compared to those receiving 3TC (91-92% vs 46%). Furthermore,
drug resistance emerged in two patients; both in the 3TC
only arm. In terms of efficacy, HBeAg loss occurred in 33% of
patients who were positive at baseline, and 8% of patients lost
HBsAg, with these results not significantly differing between
groups. The superiority of TDF to 3TC in terms of virological
suppression and avoidance of induction of resistance was thus
confirmed, in the setting of HIV co-infection, by this trial.

Emtricitabine

Emtricitabine (FTC) is a nucleoside analogue, which is
structurally related to 3TC and shares a similar efficacy and
resistance profile* It is approved for treatment of people
with HIV infection in Australia and is available alone and as a
combined formulation with TDF. The combined formulation
is particularly attractive as the nucleoside analogue backbone
of cART regimens in the treatment of co-infected individuals
because these two agents are from different structural
groups and have different resistance mutation profiles.* The
combined formulation also helps reduce the pill burden, which
can promote treatment adherence.

Immune reconstitution

In people with HIV-HBV co-infection, immune reconstitution
following the introduction of cART has been associated with
acute rises in serum aminotransferase levels (Figure 3.2), and
known as hepatic flares**%" These flares usually occur in the
first 4-8 weeks after commencing cART in people who had high
HBV viral loads pretreatment, and are usually accompanied by
a rapid fall in HIV RNA levels and rise in CD4 cell count 565253
Hepatitis flares can result in significant liver disease and
mortality, particularly in patients with advanced liver disease
and poor hepatic reserve. Conversely, flares can also lead to
HBeAg clearance and the suppression of viral replication in
some patients® leading to immune reconstitution hepatitis
during co-infection. This has been described as a double-
edged sword.**

Immune reconstitution flares can occur despite the inclusion
of HBV active agents such as 3TC as part of the initial cART
regimen® In a randomised trial of combination therapy
for co-infected individuals,* 25% of patients experienced a
hepatic flare following treatment initiation, with all except
one occurring within 12 weeks of commencement of cART.
An important finding was that of the HBeAg positive patients
experiencing a flare, 80% subsequently experienced anti-HBe
seroconversion and HBsAg loss, although one cirrhotic patient
died”

Acute hepatic inflammation in co-infected patients has also
been reported in a number of other circumstances, including
reactivation of HBV infection,***® development of 3TC resistance
and following withdrawal of 3TC*. With regard to withdrawal
of treatment, recent retrospective data from a Swiss cohort of
147 co-infected patients who ceased 3TC demonstrated that
29% experienced an elevation of their liver enzymes, with three
cases of fulminant hepatitis and one death recorded.*® This
highlights the need for caution when changing cART regimens
in co-infected patients, and that HBV-active agents should be
continued even if they add little to the patient’s HIV therapy
regimen.”

It is important to assess HBV status before starting cART in
order to identify people at risk of hepatic flares. Individuals with
clinically significant levels of HBV DNA (>10 000 copies/ml),
especially those with cirrhosis or those with low nadir CD4 cell
counts, may be particularly at risk of hepatic decompensation
during flares® In this setting, some experts advise initial
treatment of HBV with a combination of ADV and telbivudine
(agents with no proven induction of HIV resistance mutations
at the prescribed dosages), with subsequent commencement
of cART including TDF and FTC or 3TC once HBV replication
is fully suppressed. This approach has not been evaluated
clinically, and should only be undertaken in consultation with
a clinician with expertise in the management of HIV-HBV co-
infection.

The use of corticosteroids in this situation is also highly
controversial. Theoretical concerns include the known effect
of corticosteroids in increasing HBV replication through direct
promotion of viral transcription®® and the augmentation of
existing immunosuppression. However, it is known that hepatic
inflammation is immune-mediated and there are anecdotal
reports® and a retrospective comparison of outcomes (in non-
HIV infected patients), which support the role of early use of
steroids in reducing mortality in life threatening exacerbations
of chronic HBV infection.®!

Strategies for therapy
An algorithm highlighting therapy management strategies for
co-infected individuals is shown in Figure 3.3.

The person who requires antiretroviral therapy

The preferred option in treatment-naive patients requiring
cART s to include TDF plus either FTC or 3TC in the antiretroviral
regimen. This is currently the optimal approach in treatment-
experienced patients, including those with 3TC resistant virus.®?
As discussed previously, care must be taken with treatment
initiation as immune reconstitution hepatitis flares are
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Figure 3.3 Management algorithm
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common,* and in those with advanced immune suppression,
high HBV DNA viral load, and significant hepatic fibrosis, such
flares can be fatal.>

If for some reason TDF cannot be used, another strategy is to
use entecavir in addition to the cART regimen, as this is also
a potent anti-HBV agent with a high barrier to resistance
(although viral breakthrough is more common in patients
with 3TC resistant HBV at baseline). If this strategy is used, the
HIV antiretroviral regimen must fully suppress HIV replication
because of recent evidence showing the induction of HIV
resistance mutations by entecavir.”#

The person who does not require antiretroviral
therapy

Monotherapy with nucleoside/nucleotide analogue drugs in
HBV infected people carries the proven or theoretical risk of
inducing resistance if they are co-infected with HIV and is best
avoided in the absence of long-term follow up virological data
confirming the safety of this approach. Although telbivudine
does not appear to be active against HIV in vitro, no in vivo
data in the setting of high levels of HIV replication is available.
Furthermore, rapid development of telbivudine resistance in
HBV limits the utility of this approach."#

Early commencement of cART incorporating TDF plus either
FTC or 3TC is an increasingly attractive option in this situation,
a recommendation which is reflected in Australian and
international guidelines.' 76364

people with HIV-HBV co-infection.
In co-infected individuals, HBV monotherapy with available
antiviral agents is associated with the proven or theoretical
risk of induction of resistance in either or both infections. The
focus is now on optimal initiation of combination therapy
fully suppressing both viruses. Further research is needed to
guide the prevention and management of treatment-related
complications such as hepatic flares following immune
reconstitution, the emergence of resistance, and hepatotoxicity
from the antiviral agents themselves (see Chapter 4).
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KEY POINTS

» Severe hepatotoxicity develops in 5-10% of people with HIV infection in the first 12 months following initiation
of combination antiretroviral therapy (cART), with continuing risk in subsequent years.

» The major risk factors for severe hepatotoxicity are underlying chronic viral hepatitis, abnormal baseline levels of
serum hepatic transaminases, and nevirapine or high-dose ritonavir-containing antiretroviral therapy regimens.

» The vast majority of severe hepatotoxicity cases are not associated with development of symptoms of acute
hepatitis or other adverse hepatic outcomes and resolve within a few months.

» Antiretroviral therapy should be discontinued in association with grade 4 elevations in serum hepatic transaminase
measurements, hyperlactataemia, symptoms of acute hepatitis, or features of drug hypersensitivity.

Introduction

Prevention and management of antiretroviral therapy (ART)-

related toxicity have emerged as major issues for HIV/AIDS

treatment and care.'? Hepatotoxicity is now well described

as a component of the broad spectrum of toxicity associated

with ART2"® Elevations in serum hepatic enzymes have been

described in association with all major classes of ART>" with

several underlying mechanisms proposed:

® mitochondrial toxicity in association with several nucleoside
analogue reverse transcriptase inhibitors (NRTIs);

® hypersensitivity reaction in association with non-nucleoside
reverse transcriptase inhibitors (NNRTIs);

® immune restoration disease in association with underlying
chronic viral hepatitis.

This chapter will present an overview of ART-related
hepatotoxicity, including incidence and predictors, and
propose an algorithm for its clinical management.

Definitions of severe hepatotoxicity
Studies examining rates of hepatotoxicity have employed
various case definitions. However, most studies have defined
elevations of alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) in accordance with the AIDS Clinical
Trials Group criteria.'®

AIDS Clinical Trials Group criteria'®

Grade 1:1.25-2.5 times the upper limit of normal (x ULN)
Grade 2:2.6-5.0x ULN

Grade 3:5.1-10 x ULN

Grade 4: > 10 x ULN.

Severe hepatotoxicity or liver enzyme elevation has been
defined as either grade 3 and grade 4 ALT and AST elevations,
or, occasionally, only grade 4 elevations. In addition, several

studies have included the requirement of an absolute ALT and
AST increase of greater than 100 U/L from baseline to avoid
selection bias in favour of people with baseline ALT and AST
elevations. Other more clinically relevant endpoints, such
as any interruption of ART due to symptomatic elevations in
transaminases regardless of the peak level, have more recently
been used.”

Incidence and predictors of severe
hepatotoxicity

Many studies have now examined the issue of ART-related
hepatotoxicity (Table 4.1),%" particularly since the introduction
of combination antiretroviral therapy (CART also termed highly
active antiretroviral therapy HAART), which generally describes
combinations of two NRTIs and either an NNRTI or one or more
protease inhibitors (Pl). The majority of these studies have
been retrospective or prospective clinic-based cohort studies,
with incidence of hepatotoxicity generally assessed following
commencement of a new ART regimen. Contrasts in study
populations, definitions of hepatotoxicity, and rates of clinical
monitoring make comparisons across studies somewhat
problematic, however, broad patterns in hepatotoxicity have
emerged. Some of the major findings with regard to severe
hepatotoxicity include:

® a wide range in cumulative risk (1-30%), with a median
incidence of 5-10/100 person years over the initial 12
months of therapy;

e co-infection with hepatitis B virus (HBV) or hepatitis C virus
(HCV) as the strongest risk factors, with a 3-5 fold increase
in risk in several studies;

® increased risk associated with elevated baseline ALT and
AST levels;
increased risk associated with cART regimens compared to
dual NRTI regimens;
nevirapine (NVP) and ritonavir (RTV) as the ART agents most
commonly implicated;
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Table 4.1 Incidence and predictors of severe hepatotoxicity following commencement of antiretroviral therapy

Median Median
Stud Definition of Sublects Antiretroviral follow- Incidence of time to Predictors of
Y hepatotoxicity ) regimens up hepatotoxicity hepatotoxicity hepatotoxicity
(weeks) (weeks)
7.3/100 py
S 5.5% at 6
. Initiation of ( HBV, HCV,
Savés et al Grade3or4 e months, 8.0% e
1999 (France)’ ALT 748 EIA—RcTontalnlng 56 at 12 months, 23 baseline ALT
13.2% at 24
months)
5.7/100 py
(3.0% at 6
Savés et al Grade3or4 1249 Dual NRTI 55 months, 4.8% 36 HBV, HCV
1999 (France)* ALT regimen at 12 months,
12.7% at 24
months)
) Grade 3 or4 HBV, HCV,
Den Brinker et L ' : )
al 2000 (The ALT or AST 304 Initiation of 65 18% 25 elevated baseline
Netherlands)? + 100 U/L cART ALT
increase
Gisolf et al Grade 3 or HBV, baseline ALT,
2000 (The 44100 U/L 208 Ry OTRT | A 9% 12 d4T-containing
Netherlands)® increase regimen
L RTV-containing
Sulowskietal | Grade3ord | 22 'r:‘e'tv';ﬂ%? of 24(NA) | 104% 377100 | regimen CD4
7 : .
2000 (USA) ALT or AST 211 PI) regimens 26 (Pl) py) increase > 50/
mm3
o 8% (based on HCV, HBV/HCV,
gg&fﬁrzﬁa\ ¥ ALT > 200 U/L 1,255 Icrx‘ga%tlon of NA K-M estimate NA elevated baseline
Y at 24 months) ALT
Initiation
) ALT or AST > of NVP- HCV, baseline ALT,
g/\oaor%lr(wseza?;)agl 3 xincrease 610 containing 38 }%?%)g{) NA duration of prior
P from baseline combination ' Py ARV
ART regimen
Grade 3 or4
Nunez et al I HCV, heavy
2001(Spainye | AEGASEOT | 525 yation of 35 9% NA alcohol intake,
(if abnormal) older age
2.8% after12 HBV, HCV, RTV-
Aceti et al Grade3or4 135 Pl-containing NA months, NA containing
2002 (Italy)" ALT CcART 3.7% after 24 regimen (first 6
months months)
Grade 3 or4 Initiation
ALT or AST of NNRTI- )
Sgg?ﬂ;ﬁﬁl and >5x 272 containing 54 1.1% 14 il
baseline and regimen
>5x baseline
HBV, HCV,
elevated baseline
ALT, no prior ART,
) Grade 4 ALT ! !
Wit et al I recent NPV or
2002 (The OIASTH200 1 560 Initiation of 156 8% NA RTV
Netherlands)' elevation commencement,
female, 3TC
discontinuation
(HBV)
Cooper Initiation of . .
et al 2002 Grade 3 or 4 x E|6C\';“W PI- containing 56 fgﬁf’ gagﬂigl) NA Nil
(Canada)'™ CART 0
Initiation
Sukowskietal | Grade3ordx | So3(2%0 | of NNRTH ?NSVP) (1,3\%1 sy | 200ve) HBV, HCV,
15 f L I
2002(USA) ALT of AST EFV) EZR?lnlng 37 (EFV) py (EFV) 14 (EFV) concurrent Pl)
ALT = alanine aminotransferase; AST= aspartate aminotransferase; NVP= nevirapine; EFV= efavirenz;, NNRTI= non-nucleoside reverse
transcriptase inhibitors; cCART= combination antiretroviral therapy; HBV= hepatitis B virus; HCV= hepatitis C virus; Pl= protease inhibitor;
NA= not available; 3TC= lamivudine; RTV= ritonavir; U/L= ; ART= antiretroviral therapy; SQV= saquinavir; d4T= stavudine; NRTI= nucleoside
analogue reverse transcriptase inhibitors; RCT=; py=.
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® increased risk within the initial 12 weeks of therapy,
particularly in relation to NVP;

® alow risk of symptomatic hepatitis, and extremely low risk
of fulminant hepatitis;

e an incidence of clinically apparent hepatotoxicity requiring
treatment interruption of 2-49%;'®

e resolution of hepatotoxicity, generally within three months,
and often despite continued ART.

Co-infection with hepatitis B virus or

hepatitis C virus

Co-infection with HBV or HCV is clearly associated with ART
hepatotoxicity.*¢'"13151% Immune restoration disease is one of
the underlying mechanisms for this increased risk, % supported
by the association between CD4 cell count change following
commencement of ART and risk of severe hepatotoxicity
observed in some studies” A further explanation for an
increased risk in association with hepatitis co-infection is that
established liver inflammation may increase the risk of direct
toxicity from ART agents.'® As described in Chapter 3, in the
setting of HIV-HBV co-infection, cessation of lamivudine (3TC)
has been associated with hepatotoxicity,'**' with recurrence
of HBV viraemia and associated hepatic inflammation (hepatic
flare) being the underlying mechanism. Such episodes have
been associated with hepatic decompensation and death in
people with more advanced liver disease.?!

Non-nucleoside reverse transcriptase

inhibitors

Hepatotoxicity is well described in people with HIV receiving
any NNRTI-containing regimen, with evidence for particular
toxicity associated with NVP therapy.”'*'*181922 The incidence
of NVP related hepatotoxicity varies in published studies,
although in general, symptomatic hepatitis and adverse clinical
outcomes are uncommon (2.5-11% in different trials).'%12%
Differences in prevalence of other risk factors, in particular co-
infection with HBV or HCV, may be responsible for contrasting
findings from these studies.

Although NVP-associated hepatotoxicity appears to be
most common in the initial six weeks of therapy, it can
occur up to 18 weeks after initiation.”? Clinical features of
this apparent hypersensitivity syndrome may include fever,
flu-like symptoms, abdominal pain and jaundice, with a
rash occurring in approximately 50% of patients.’®?* Risk
factors include relatively preserved immune function (CD4
cell count > 250 cells/ml in women and > 400 cells/ml
in men, and particularly in people with normal immunity
when NVP was wused in post-exposure prophylaxis),
treatment naiveté, and possibly high drug concentrations
(in the 2NN study, daily dosing of NVP was associated with
a higher risk of grade 3/4 transaminase elevations).'#1922%

Cases of cholestatic hepatitis — with a mixed picture of hepatic
transaminitis and cholestasis — have also been described in
association with NVP*and would appear to be related to direct
drug-induced cholestasis. Asymptomatic elevations in gamma
glutamyl transferase are relatively common in people receiving
NVP-containing ART regimens.??

Efavirenz (EFV) has also been associated with adverse

hepatobiliary events of both a clinical and biochemical nature,
although both are significantly less common than is the case
with NVP'™ perhaps because these are not manifestations of
the hypersensitivity syndrome which appears to be specific to
NVP? This is supported by the observation that after the first
16 weeks of treatment incidence of hepatotoxicity is similar
between EFV and NVP'® Evidence for the safety of initiating
therapy with other NNRTIs following significant hepatotoxicity
due to NVP is lacking and should be undertaken with caution.?

Thus, the pathogenesis of NNRTI-associated hepatotoxicity is
almost certainly multifactorial, with direct drug-induced toxicity,
hypersensitivity in the setting of NVP, immune restoration and
exacerbation of underlying chronic viral hepatitis all potential
contributing factors.

Protease inhibitors

Protease inhibitor therapy, in particular RTV, has been
associated with severe hepatotoxicity in several studies.”!"131527
As with NNRTI-associated hepatotoxicity, chronic viral hepatitis
co-infection increases the risk of grade 3/4 transaminase
elevation, with immune restoration also proposed as a
pathogenic mechanism.?® RTV is a potent inhibitor of the
cytochrome P450 system, therefore elevated concentrations of
other drugs may be a contributing factor to hepatotoxicity. The
risk of RTV associated hepatotoxicity is greatest in the setting
of high-dose therapy which is no longer recommended. The
current use of low and boosting doses of RTV (100-200 mg
daily) with a second Pl does not appear to be associated with
high rates of hepatotoxicity, with grade 3/4 transaminase rises
generally below 5% in treatment naive patients (although
higher in the setting of co-infection).'828

Amongst other protease inhibitors, tipranavir (TPV) appears to
have a higher incidence of clinically relevant hepatotoxicity'®
particularly in the setting of underlying liver disease. This has
lead to cautions against the use of this agent in the setting of
moderate to severe hepatic insufficiency.”

The protease inhibitors atazanavir and indinavir both cause
indirect hyperbilirubinaemia that can lead to jaundice. Although
this is of no clinical significance, it can cause cosmetic concerns
and patients should be counselled about this reaction prior to
treatment initiation.'"18%2

Nucleoside analogue reverse transcriptase
inhibitors

Risk of severe hepatotoxicity appears to be relatively low in
association with NRTIs. Incidence of hepatotoxicity associated
with dual NRTI combination therapy is lower than NRTI and
NNRTI dual combination therapy” and either NNRTI or PIl-
containing cART regimens.*’ Despite a relatively low risk of
severe hepatotoxicity, NRTIs have certainly been associated with
adverse hepatic outcomes. Such adverse hepatic outcomes,
including cases of hepatic failure, have been associated with
the development of steatohepatitis and hyperlactataemia
ascribed to mitochondrial toxicity.***

[t has been recognised for some time that the NRTIs most
commonly associated with this mitochondrial toxicity
syndrome are the dydeoxynucleoside analogues stavudine
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(d4T) and didanosine (ddl).'® This was reinforced in the setting
of HCV co-infection in a Spanish study of patients undergoing
HCV treatment, where the only independent predictors of
hepatotoxicity following interferon therapy were lack of SVR
(sustained virologic response, see Chapter 2) and the use of
dydeoxynucleosides.”” A further concern in the setting of
treatment of HCV is that concomitant use of ribavirin and ddI
substantially increases the risk of mitochondrial toxicity'®#? and
this combination should therefore not be used. Zidovudine
(ZDV) is the other NRTI drug which has been associated with
mitochondrial toxicity, although the incidence is less than for
d4Tand ddl. Other NRTIs including abacavir (ABC), tenofovir
disoproxil fumarate or tenofovir (TDF), 3TC and emtricitabine
(FTC) are much less likely to induce mitochondrial toxicity.?

Symptoms such as increasing lethargy, abdominal discomfort,
and unexplained nausea and vomiting may indicate increasing
serum lactate levels. Hyperventilation and neuromuscular
dysfunction are generally late signs associated with lactic
acidosis. Mitochondrial toxicity appears to be the underlying
mechanism for both steatohepatitis and symptomatic
hyperlactataemia; however, these syndromes do not always
coexist. Normal liver function tests may be present, even in
cases of NRTl-associated lactic acidosis, and lactate levels may
be normal despite severe steatohepatitis.

The continuing risk of severe hepatotoxicity beyond the
initial few months of cART, and the latent phase prior to the
clinical appearance of mitochondrial toxicity-related adverse
events, mean that longer-term follow-up is required to fully
assess the risk of adverse hepatic outcomes associated with
NRTI-containing cART. It is possible that chronic low level
hyperlactataemia may be associated with progressive liver
damage, even following cessation of antiretroviral therapy.
This syndrome is less commonly seen in developed economies
due to the availability of alternative NRTIs which are associated
with less metabolic toxicity on prolonged therapy. However
these agents are expensive, and ongoing use of ddl and d4Tin
developing countries will result in a substantial burden of the
mitochondrial toxicity syndrome into the future.'8

Other antiretroviral agents

Fusion inhibitors

Enfuvirtide is not commonly associated with hepatotoxicity.
Elevated transaminases are seen in the rare setting (<1% of
patients) of an enfuvirtide hypersensitivity reaction.??

CCR5 antagonists

Although maraviroc has been associated with hepatotoxcitiy,?
clinical trial data published in 2008 demonstrated that grade
3/4 transaminase elevations were no different between the
intervention and control arms.® Excess hepatotoxicity was not
observed in patients with chronic viral hepatitis co-infection
was not observed in these trials although the number of co-
infectd patients was low.*® Clinical trials of another member of
this class, aplaviroc, were ceased in 2005 when four patients
(one of whom was co-infectd with HBV) developed elevated
transaminases and bilirubin.?’

Integrase inhibitors
No increase in hepatotoxicity compared with placebo has
been reported as yet for raltegravir. 23

Management of antiretroviral
therapy-related hepatotoxicity

Several features of ART-related hepatotoxicity should be
kept in mind when making clinical management decisions.
First, severe hepatotoxicity is generally not symptomatic or
associated with adverse hepatic outcomes. Second, serum
hepatic transaminase levels almost always return to normal or
baseline levels, even when therapy is continued. Third, most
ART agents have been associated with severe hepatotoxicity.
Fourth, ART can in many cases be interrupted for at least a few
months without adverse outcomes in relation to HIV disease
progression.

Exclusion of other causes of acute and

chronic hepatitis
Although most cases of new onset severe serum hepatic
transaminase elevation in people receiving cART are related
to one or more antiretroviral therapeutic agent, other causes
of acute and chronic hepatitis need to be excluded. The
following conditions should be considered, with appropriate
investigations:

® Acute viral hepatitis — anti-HAV IgM/IgG, HBsAg/anti-HBc
IgM, anti-HCV Ab/HCV RNA (if either unknown or previous
negative serology);

e Flare of chronic viral hepatitis — immune reconstitution
hepatitis, cessation of antivirals active against HBV in the
setting of chronic infection or development of antiviral
resistance in HBV;

e Other infectious causes — anti-CMV IgM/IgG, anti-EBV IgM/
IgG, anti-toxoplasma IgM/IgG, syphilis serology;

e Autoimmune liver disease — anti-nuclear antibodies, anti-
smooth muscle antibodies, anti-mitochondrial antibodies,
anti-liver kidney microsomal antibodies;

Alcoholic hepatitis — history of recent heavy alcohol intake;
Use of recreational drugs — both injecting and non-injecting
related administration;

e Otherdrug toxicity — in particular anti-mycobacterials, other
antibiotics and lipid lowering agents;

® Hereditary and metabolic conditions - such as
haemachromatosis,  Wilson's  disease, non-alcoholic
steatohepatitis (NASH).

Viral hepatitis and alcohol and recreational drug use are also
factors that may contribute to an increased risk of ART-related
hepatotoxicity.

Initial management and monitoring

An algorithm for management of severe hepatotoxicity is
outlined in Figure 4.1. In general, ART can be continued if ALT
and AST elevations are less than grade 4 (> 10 x ULN) and
symptoms of acute hepatitis are absent. Liver function test
monitoring and assesment of international normalised ratio
(INR) should be performed approximately every two weeks
until levels return towards normal or baseline. Indications for
cessation of ART include:

® symptomatic hepatitis - anorexia, nausea, malaise,
diarrhoea, abdominal discomfort, increasing lethargy,
jaundice;

e tender hepatomegaly;
e ALT and AST elevations greater than 10 x ULN;
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Figure 4.1 Clinical management of severe heptatotoxicity

Severe
hepatotoxicity

« Exclude other causes
of acute hepatitis

« Examine for signs of
drug hypersensitivity

- HAV, HBV, HCV
- Alcohol « Check serum lactate
- Other drugs level
ALT/AST ALT/AST
> T0xULN 5-10xULN
or symptoms +
of acute hepatitis No symptoms
Cease Monitor LFTs
antiretroviral ALT/AST >10xULN or symptoms 3-4 weekly;
therapy < Continue
antiretroviral
therapy

‘ i
Re-commence

antiretroviral therapy
when ALT/AST <2-3xULN

Refer for further investigation

and possible liver biopsy if:

- lack of resolution of ALT/AST
within 3-6 months

- underlying chronic viral
hepatitis (HBY, HCV)

® signs of drug hypersensitivity — rash, hypereosinophilia — or
suspected hypersensitivity reaction following initiation of
NVP (most within 6 weeks but can occur as late as 18 weeks
after commencement);
hyperlactataemia — lactate levels above 3 mmol/L;
evidence of synthetic dysfunction such as elevated INR.

In people who require ART cessation, the period of treatment
interruption may be partly guided by level of immune function,
but should be at least until the ALT and AST levels decline to
less than 2-3 x ULN and any symptoms subside.

A special consideration in the setting of HBV co-infection is
that cessation of all ART may induce a viral hepatitis flare with
further liver injury likely (see Chapter 3). As anti-HBV active
agents such as TDF, 3TC and FTC are unlikely causes of liver
disease, consideration should be given to continuing these
antivirals,? particularly in the setting of advanced underlying
liver disease, although without fully suppressive cART the
potential for development of HIV resistance mutations over
time is significant. Consultation with a physician with expertise
in the management of HIV/HBV co-infection is advised in this
situation.

Further investigation of hepatic enzyme

elevations

In people who have ALT and AST elevations of less than 10 x
ULN, no features of hyperlactataemia or drug hypersensitivity,
and no symptoms or signs of acute hepatitis, ART can be
continued with liver function test monitoring every two weeks
initially. Further elevations of ALT and AST (above 10 x ULN)
and development of symptoms warrant discontinuation of
antiretroviral therapy. Specialist referral for furtherinvestigations
and possible liver biopsy is recommended if there is lack of ALT

and AST resolution (to < 2-3 x ULN) or in the context of chronic
viral hepatitis co-infection. Investigations for alternative causes
of chronic liver disease and a liver ultrasound could be initiated
prior to referral.

Choice of antiretroviral therapy regimen

If severe hepatotoxicity requires ART cessation, the choice of

regimen for re-commencement will depend on a number of

factors:

® an assessment of the likelihood of an association with
particular ARTagents — probable increased risk with NVP,
high-dose RTV, and some NRTIs including ddl, stavudine,
and ZDV (particularly when hyperlactataemia is present);

e presence of drug hypersensitivity features — patients
should not be rechallenged with ABC or NVP  following
a suspected hypersensitivity reaction , and other agents
possibly associated with a severe skin eruption should also
not be re-commenced;

e ensuring that anti-HBV active agents are continued in the
setting of HBV co-infection;

® in the setting of moderate to severe hepatic insufficiency,
TPV should be avoided;

e remaining choice of ART- re-challenge (except in the
situation of ABC or NVP hypersensitivity as above) may be
more appropriate where choices are limited.

Re-commencement of ART, particularly when re-challenging
with agents in the previous regimen, should be monitored
with one to two weekly liver function tests for the first few
months at least.

Conclusion

Although severe hepatotoxicity among people receiving ART
is generally not associated with adverse hepatic outcomes,
careful monitoring and investigation of alternative and
contributing factors are required. This is especially the case
in the setting of co-infection with chronic viral hepatitis. In
this context, clinicians should take particular care to counsel
patients prior to initiating ART regarding the need for regular
clinical and biochemical monitoring. Patients should also be
educated regarding the possible symptoms of hepatotoxicity
such as lethargy, anorexia, nausea, vomiting, abdominal
pain and jaundice. The relationship between laboratory test
abnormalities including elevated serum hepatic transaminase
levels and increased medium-term mortality***® is further
reason to monitor and appropriately investigate potential liver
disease co-morbidities in people with HIV infection, especially
in the setting of co-infection with chronic viral hepatitis.
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Glossary of terms

Abbreviation Denotation

Abbreviation Denotation

3TC lamivudine

Ab antibody

ABC abacavir

ADV adefovir dipivoxil or adefovir

ALT alanine aminotransferase

AIDS AIDS Acquired immune deficiency syndrome

ART ART antiretroviral therapy

AST aspartate aminotransferase

AHOD Australian HIV Observational Database

CAESAR Canada, Australia, Europe, South Africa study

CART combination antiretroviral therapy

CCR5 chemokine co receptor on the surface of cells

CD4 cell helper T-cell that carries the CD4 surface antigen. CD4 cells are the
primary target of HIV and CD4 cell numbers decline during HIV
disease.

[@Y\Y cytomegalovirus

daT stavudine

ddl didanosine

DLD decompensated liver disease

DNA deoxyribonucleic acid

EBV Epstein Barr virus

EFV efavirenz

FTC emtricitabine

FCH fibrosing cholestatic hepatitis

HAART highly active antiretroviral therapy (see cART, now preferred
terminology)

HAV hepatitis A virus

HBc antibody to hepatitis B core antigen

HBeAg HBV e antigen, an antigen associated with the viral nucleocapsid

HBsAg hepatitis B surface antigen

HBV hepatitis B virus

HCC hepatocellular carcinoma

HCV hepatitis C virus

HIV human immunodeficiency virus

HIV-1 human immunodeficiency virus-1

IDU injecting drug use

IgG immunoglobin G
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IgM immunoglobin M

IFN interferon

INR international normalised ratio

MACS Multicenter AIDS Cohort Study

MSM men who have sex with men

NASH non-alcoholic steatohepatitis

NNRTIs Non nucleoside reverse transcriptase inhibitor

NRTI s nucleoside reverse transcriptase inhibitors

NVP nevirapine

PEG pegylated interferon

Pl protease inhibitors

PCR polymerase chain reaction

RBV ribavirin

RNA ribonucleic acid

RTV ritonavir

s100 Section of the Pharmaceutical Benefits Scheme, which provides access
to highly specialised drugs

SVR sustained virologic response

TDF tenofovir disoproxil fumarate or tenofovir

TPV tipranavir

YMDD tyrosine-methionine-aspartate-aspartate motif of the catalytic domain
of the HBV polymerase gene

ULN Upper Limit of Normal

/DV zidovudine
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List of drugs

abacavir (ABA, ABC)

adefovir dipivoxil (ADV)

didanosine (ddl)

emtricitabine (FTQ)

entecavir

indinavir (IDV)

interferon (IFN)

interferon-alpha (a IFN)

lamivudine (3TC)

nevirapine (NVP)

pegylated interferon (PEG)

ribavirin (RBV)

ritonavir (RTV)

stavudine (D4T)

tenofovir disoproxil fumarate (TDF)

zidovudine (AZT, ZDV)
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