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Abstract

Hepatitis C virus (HCV) and human immunodeficiency virus
(HIV) infections are major health problems world-wide. As both
viruses partially share routes of transmission, co-infection is com-
mon. This is especially the case in patients infected through intra-
venous drug use. It has been shown that HIV accelerates HCV
progression to cirrhosis. The influence of HCV infection on the
natural history of HIV disease remains highly controversial. It is
also known that HCV co-infection increases the risk of hepato-
toxicity of Highly Active Antiretroviral Therapy (HAART). These
considerations as well as the improved survival of HIV patients
due to HAART leads to increasing numbers of patients undergo-
ing assessment and treatment of HCV infection. HCV treatment
should be considered in stable HIV disease. Recent data indicate
that HCV treatment schedules should be similar in co-infected and
HCV mono-infected individuals, with pegylated interferon com-
bined with ribavirin. For all treatment regimens published, co-
infected patients had a lower sustained viral response rate com-
pared to HCV mono-infected patients. Similar predictive factors
determine the success rate. The effect of prolonging therapy to
12 months in genotype 2/3 and to 18 months in early viral respon-
ders with genotypes 1/4 needs to be assessed in further studies.
(Acta gastroenterol. belg., 2005, 68, 86-91).
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1. Epidemiology of HCV/HIV co-infection

Human immunodeficiency virus (HIV) and hepatitis
C virus (HCV) infection are major health problems
world-wide. According to the World Health
Organisation, there are currently an estimated 170 mil-
lion people infected with HCV (1), and 40 million with
HIV (2). Both viruses share similar routes of transmis-
sion, which explains the high number of co-infected
individuals. Overall, around one third of HIV-infected
persons suffer from chronic hepatitis C. Both viruses
can be transmitted via contaminated blood, but HCV is
approximately 10 fold more infectious by this route (3).
In contrast, HIV is more infectious by sexual and peri-
natal routes. This explains why hepatitis C is found in
50-90% of HIV-positive intravenous drug users (4-6),
but only in a minority (4-8%) of HIV-positive homosex-
uals.

The introduction of Highly Active Antiretroviral
Therapy (HAART) has significantly improved the life
expectancy of HIV-infected patients in the last few
years. Unfortunately, the consequences of chronic
hepatitis C have become more apparent either as a result
of end-stage liver disease or as a major risk for hepato-
toxicity using antiretroviral drugs. Liver disease due to

HCV is now a leading cause of morbidity and mortality
among HIV-infected patients in the developed world,
where opportunistic infections have dramatically
declined (7-9). 

2. Interactions of HIV and HCV infection

2.1. Effect of HIV on HCV progression

Most studies have demonstrated that progression to
cirrhosis is accelerated in the setting of HIV co-infection
(less than 15 years in co-infected individuals in compar-
ison with more than 30 years in HCV mono-infected
patients).

In the cohort study of Soto et al. (10), who followed
a large group of HCV mono- and HIV/HCV co-infected
patients, 14.9% of co-infected patients developed cir-
rhosis versus only 2.6% in HCV mono-infected patients
after 10 years. Sanchez-Quijano et al. (11) found that
within 15 years of initial HCV infection, 25% of those
who were co-infected with HIV developed cirrhosis
compared with only 6.5% of those without HIV infec-
tion. In another study comparing a cohort of 122 HCV-
infected individuals with 122 HIV/HCV co-infected
patients, the impaired cell-mediated immunity in HIV
infection accounts largely for this effect, although other
factors such as alcohol consumption contribute equally
to favour more rapid evolution to cirrhosis (12). Also
hepatocellular carcinoma appears to occur at a younger
age and after a shorter duration of HCV infection in co-
infected individuals (13).

A recent German study has shown that potent anti-
retroviral therapy reduces overall mortality in co-infect-
ed patients (mostly haemophiliacs), not only by decreas-
ing the rate of AIDS-related deaths, but also liver-relat-
ed deaths, suggesting that the control of HIV infection is
also beneficial for the course of HCV disease (14).
However, the health benefit associated with HAART
was only very marginal when such study has been con-
ducted in settings where HCV-positive patients were
mainly injection drug users (15). 
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2.2. Effect of HCV on HIV progression

The influence of HCV infection on the natural histo-
ry of HIV disease remains highly controversial. Most
studies before the HAART era suggested that HCV had
no influence on the course of HIV (16-18), although
some of them brought contradictory results (19-22).
Recent prospective longitudinal studies, conducted since
the wide use of HAART, suggest that HCV is an inde-
pendent risk factor for HIV disease progression (15,23-
25), but this remains disputed by other cohort studies
(John Hopkins Cohort and Australian HIV Database),
where HIV disease outcomes do not appear to be
adversely affected by HCV co-infection (26,27). In fact,
several studies show an impaired CD4 recovery after
HAART initiation in co-infected patients (23,27,28), but
whether this poorer CD4 count response has a real clin-
ical impact on HIV progression remains to be answered. 

2.3. Hepatotoxicity of HAART

It is well established that the presence of HCV co-
infection increases the risk of developing hepatotoxicity
on HAART by roughly 2-3 fold (29,30). Overall, grade
3-4 liver toxicity (transaminase levels above 5-fold the
upper limit of normal values) is seen in up to 18% of
individuals receiving antiretroviral drugs (31).
However, most of the time, the transaminase elevation is
mild to moderate, and 90% of co-infected patients are
able to take HAART without problems. Therefore, HCV
infection should not prejudice the decision to initiate
antiretroviral treatment.

Several mechanisms of liver toxicity have been
described. The first represents a hypersensitivity reac-
tion, often associated with other symptoms such as skin
rash and fever, and occurs a few days to weeks after
beginning antiretroviral therapy. This is particularly
known for the non nucleoside reverse transcriptase
inhibitors (NNRTI), especially nevirapine, but also for
abacavir, a nucleoside reverse transcriptase inhibitor
(NRTI). A second mechanism with delayed onset, typi-
cally appearing several months after beginning therapy,
is limited to the liver and represents an intrinsic toxic
effect of the drug, and is dose-related. This type of liver
toxicity may also be due to the NNRTI, especially nevi-
rapine, and to some protease inhibitors (PI), like riton-
avir and indinavir (32). Drug-related hepatotoxicity may
also be part of a general mitochondrial toxicity, attribut-
able to some NRTI (especially stavudine and didano-
sine), and sometimes associated with other symptoms
(neuropathy, pancreatitis, lactic acidosis,…) (33).
Finally, the metabolic side effects of the PI (impaired
glucose tolerance, hyperlipidemia) may cause hepatic
steatosis, sometimes associated with liver enzyme ele-
vation and even clinical hepatitis (30,34).

In addition to and beside specific drug toxicities, a
new mechanism is increasingly recognised in HCV/HIV
co-infected patients : the so-called “immune reconstitu-
tion syndrome”. This represents the immune-induced

inflammatory reaction to an underlying (and sometimes
quiescent) condition, observed a few weeks after
HAART initiation (35). This phenomenon corresponds
to a dramatic CD4 cell increase, and may be responsible
for severe flares of hepatitis, requiring drug discontinu-
ation. Liver biopsy confirms exacerbation of chronic
hepatitis, as clearly demonstrated by Puoti and col-
leagues (36). In conclusion, the differential diagnosis of
liver enzyme elevation in co-infected patients initiating
HAART is extremely difficult, including drug toxicity,
immune reconstitution syndrome, intercurrent infec-
tions/hepatitis, and other toxic factors such as alcohol. A
careful diagnostic workup is required, because of its
therapeutic implications. 

3. Hepatitis C treatment in co-infected patients

Prior to the availability of HAART, treatment in co-
infected patients was directed primarily at managing
HIV-related opportunistic infections with little, if any,
attempts to treat HCV infection. With the disappearance
of most opportunistic infections and the resultant rise in
longevity, increasing numbers of patients are undergo-
ing assessment and treatment of HCV infection.

3.1. Interferon-a monotherapy

Early studies of interferon-a monotherapy suggest
that responses in co-infected patients are similar to those
in immune competent patients, providing the CD4+
count is well preserved (> 500/µL) (Table 1 ; 38-44).
Rates of sustained virological responses (SVR) (i.e.
virological response at 6 months after treatment) vary
from 0% (37) to 36% (38). The largest study of interfer-
on monotherapy (80 co-infected patients) reported SVR
of 23% after 48 weeks of treatment (39).

Side-effects of interferon-a treatment

Problems include the high incidence of side effects
and the possible fall in CD4+ cell count as a result of
drug-induced leukopenia (45). Interferon-a therapy can
induce a rapid decline in the CD4+ count in around 10%
of patients with HIV infection (46). This drop usually
occurs within the first 12 weeks of therapy and tends to
be transient, even without stopping therapy. However,
prolonged CD4 depletion has been anecdotally observ-
ed (47). A parallel increase in HIV RNA is not seen,
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Table 1. — Treatment response to interferon monothera-
py in HIV/HCV co-infected patients

Trial Year Sustained virologic response

Boyer et al. (40) 1992 1/12
Marriott et al. (38) 1993 4/9
Marcellin et al. (41) 1994 3/20
Soriano et al. (39) 1996 18/80
Mauss et al. (42) 1998 5/17
Causse et al. (43) 2000 7/63
Prestileo et al. (44) 2000 1/41

39/242 (16%)



88 P. Michielsen, E. Bottieau

which suggests that interferon causes a redistribution of
CD4+ cells from the vascular to the tissue compartments
rather than a destruction of these cells due to an increase
in HIV replication (48).

3.2. Interferon-a-ribavirin combination therapy

The standard care of chronic hepatitis C in immune
competent patients now involves the addition of rib-
avirin to interferon-a therapy. It has been demonstrated
to reduce the rate of relapse and to double the SVR in
chronic hepatitis C (49,50).

The data now available suggest that combination
treatment yields a SVR of 21 % in HCV-HIV co-infect-
ed patients (Table 2 ; 51-57), which is lower than in
HCV-mono-infected patients (overall SVR of nearly
40%). Factors predicting successful treatment, e.g.
absence of cirrhosis and genotype 2 or 3, are the same in
HIV-positive as HIV-negative patients, but in HIV-
infected patients, a high CD4 cell count represents a
strong predictive factor for viral eradication.

Side effects of ribavirin treatment

Ribavirin can induce severe anaemia mainly when
used concomitantly with certain antiretroviral agents,
particularly zidovudine (AZT). Ribavirin, a guanosine
nucleoside analogue, is known to inhibit the intracellu-
lar phosphorylation of AZT and stavudine (d4T) in
vitro, thus reducing the effectiveness of these drugs (58).
However, to date, clinical data have not supported these
in vitro observations (59,60).

Recent case reports have led to concern about the
possible increased risk of pancreatitis and mitochondri-
al toxicity in patients taking ribavirin and didanosine,
sometimes with fatal outcomes (61-63). Ribavirin
enhances phosphorylation of didanosine, leading to ele-
vation of the active product of didanosine. This inhibits

not only HIV reverse transcriptase but also mitochondr-
ial DNA polymerase a, probably the cause of the mito-
chondrial toxicity. In September 2002 the FDA recom-
mended to avoid the association of didanosine and rib-
avirin.

3.3. Pegylated interferon-ribavirin combination treat-
ment (Table 3)

The development of a new pharmacological form of
interferon by the covalent link with polyethylene glycol
(PEG) extends the half-life of the drug, which can be
administered once weekly. The combination of pegin-
terferon and ribavirin has been shown to allow an over-
all SVR of 54-60% of immune competent naïve patients
in intent-to-treat analysis (64-66).

Clinical trials exploring efficacy and safety of pegy-
lated interferon in combination with ribavirin in HCV-
HIV co-infected patients have recently been published. 

A Spanish study involving 68 HIV/HCV co-infected
patients treated with peginterferon-a2b plus ribavirin for
12 months (genotypes 1 and 4) or 6 months (genotype 3)
showed a SVR in 28% of the patients in intent-to-treat
analysis. Predictors of response were genotype 3 and
low viral load. Treatment discontinuation for side
effects was noted in 15% (67). 

Another Spanish study investigated the use of inter-
feron-a2b 3 MU t.i.w. plus ribavirin (800-1200 mg/d in
43 HIV-HCV co-infected patients with peginterferon-
a2b 100 or 150 µg/wk plus ribavirin 800-1200 mg/d for
24 weeks in genotypes 2 and 3 and 48 weeks in the other
genotypes (68). SVR was 44% in de peginterferon arm,
significantly higher than in de standard interferon arm
(21%) (p = 0.017). Side effects were very frequent in
both arms without statistically difference between the
arms. 

The French RIBAVIC study is a prospective multi-
centre randomised trial (69). Four hundred and sixteen
HIV-HCV co-infected patients were treated with stan-
dard interferon-a2b 3MU tiw or peginterferon-a2b
1.5 µg/kg/wk plus ribavirin 800 mg/d for 48 weeks.
Peginterferon-a2b showed an overall SVR of 26% in
combination with ribavirin, compared with 18% for con-
ventional interferon-a2b plus ribavirin (p < 0.03). Of
note is that treatment had to be discontinued in 1/3 of the
patients, mostly because of side effects. 

The ACTG study (AIDS Clinical Trials Group) is a
prospective trial in 21 US centres of 66 HIV-HCV co-
infected subjects treated with 180 µg peginterferon-
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Table 2. — Treatment response to interferon plus
ribavirin in HIV/HCV co-infected patients

Trial Year Sustained virologic response

Pérez-Olmeda et al. (51) 1999 5/11
Zylberberg et al. (52) 2000 3/21
Landau et al. (53) 2001 14/60
Sauleda et al. (54) 2001 8/20
Nasti et al. (55) 2001 3/17
Bochet et al. (56) 2001 6/30
Pérez-Olmeda et al. (57) 2003 17/106

56/265 (21%)

Table 3. — Treatment response to peginterferon plus ribavirin in HIV/HCV co-infected patients

Trial Year Type peginterferon Sustained virologic response

Pérez-Olmeda et al. (67) 2003 Peginterferon-a2b 19/68 (28%)
Laguno et al. (68) 2004 Peginterferon-a2b 23/52 (44%)
Carrat et al. (69) 2004 Peginterferon-a2b 54/205 (26%)
Chung et al. (70) 2004 Peginterferon-a2a 18/66 (27%)
Torriani et al. (71) 2004 Peginterferon-a2a 116/289 (40%)
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a2a/wk plus ribavirin and 67 subjects assigned to
receive 6 MU interferon-a2a tiw plus ribavirin for
48 weeks (70). SVR in peginterferon group was signifi-
cantly higher compared to the standard interferon group
(27 vs 12%, p = 0.03).

The APRICOT study (AIDS Pegasys Ribavirin
International Coinfection Trial) (71) is an international
study including 868 HIV-HCV co-infected patients
treated with peginterferon-a2a 180 µg/wk plus ribavirin
800 mg qd (arm 1), or peginterferon-a2a 180 µg/wk
monotherapy (arm 2) or conventional interferon-a2a
3 MU tiw plus ribavirin 800 mg qd (arm 3) for 48 weeks.
Combination of peginterferon-a2a plus ribavirin (arm 1)
resulted in a SVR in 40% versus 20% in arm 2 and 12%
in arm 3 (p < 0.0001 arm 1 vs arm 3). Independent fac-
tors associated with SVR were genotype non-1 and
HCV RNA viral load < 800,000 IU/mL. 

Another interesting point is that nonresponse to
peginterferon-a2a plus ribavirin (defined as a less than
2 log decline in HCV RNA) after 12 weeks continuous
therapy had a negative predictive value of 98% for SVR.
This suggests that patients who have not had a virologi-
cal response at week 12 will almost certainly not achieve
a SVR at the end of follow up (71). Also in the RIBAVIC
study, the negative predictive value of early virological
response at week 12 was 87% (69). This is in accordance
with the data in HCV mono-infected patients (65,72). 

Direct comparison between the above mentioned
studies is not possible as the treated populations are dif-
ferent. The proportion of cirrhosis in the RIBAVIC study
was 40% versus only 15% in APRICOT. The results for
conventional interferon/ribavirin in the RIBAVIC study
were more favourable than expected.

In 2001, the Belgian Association for the Study of the
Liver (BASL) started an open label multicentric study
on treatment of naïve HCV-HIV co-infected patients
with peginterferon-a2b 1.5 µg/kg/wk plus ribavirin 800-
1200 mg/d for 52 weeks. The study was closed for new
inclusions on Dec 31, 2003. Final results will be avail-
able by mid-2005.

4. Conclusions

Liver disease caused by chronic hepatitis C virus
infection has become one of the leading causes of mor-
bidity and mortality among HIV-infected patients in the
developed world. The rate of co-infection is especially
high among intravenous drug users. Since HCV-related
liver disease progesses much faster in the setting of HIV
infection and the risk of liver toxicity using antiretrovi-
ral drugs is increased in the presence of underlying
chronic hepatitis C, treatment of this condition has
become mandatory. Based on the currently available lit-
erature summarized in this paper, and after consulting
recently published guidelines on management of HIV-
HCV co-infection (31,73-76), recommendations applic-
able on the Belgian population were written, published
elsewhere in this issue.
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