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Abstract Hepatitis C virus (HCV) infection is a significant public health problem and

one of the most important causes of chronic liver disease worldwide. Co-infection
with HCV and HIV occurs frequently, mainly because both viruses share the same
transmission routes. In recent years, the life expectancy of patients with HIV
disease has been increased due to the introduction of highly active antiretroviral
therapy (HAART). Furthermore, several studies have established that HIV infec-
tion is associated with a major progression of the HCV-related liver disease. Thus,
end-stage liver disease has become a leading cause of morbidity and mortality in



Romero et al.

this population, emphasising the importance of treatment of chronic hepatitis C in
HIV-infected persons.

The biological and histological benefit of interferon-o. (IFNo) therapy in
patients co-infected with HCV/HIV is not significantly different from that noted
in similar patients without HIV when the HIV infection is adequately controlled.
However, patients with low CD4+ cell counts tend to respond poorly to anti-HCV
therapy.

Given the relatively low sustained virological response rate to IFN alone, the
use of [FNo monotherapy has been largely abandoned in favour of combination
therapy with ribavirin. In the last 2 years, IFN plus ribavirin combination therapy
has been the standard care for the treatment of chronic hepatitis C. Although
information on the safety and efficacy of this dual therapy in HCV/HIV
co-infected patients is scarce, recent trials have reported that the combination of
IFN plus ribavirin is well tolerated and feasible in patients co-infected with HCV/
HIV. However, the rates of sustained virological response seem to be worse than
those observed in patients without HIV infection. New IFN formulations (e.g.
pegylated interferon) plus ribavirin appear to be way of the future for the
treatment of chronic hepatitis C in patients both with and without HIV co-infec-

tion.

1. Co-infection with Hepatitis C Virus
(HCV) and HIV

Hepatitis C virus (HCV) is a significant public
health problem and one of the most important causes
of chronic liver disease worldwide. It has been esti-
mated that nearly 2% of the general population in
developed countries is infected with HCV.!-2I One
of the characteristics of HCV infection is its height-
ened propensity to evolve towards chronic disease,
which can lead to cirrhosis and, in a small but
significant percentage of patients, hepatocellular
carcinoma.

Co-infection with HCV and HIV occurs fre-
quently, mainly because the viruses share the same
transmission routes. Interest in the treatment of
chronic hepatitis C in HIV-infected persons is in-
creasing, since end-stage liver disease is now a
leading cause of morbidity and mortality in this
population. Moreover, the high risk of hepato-
toxicity with anti-HIV drugs represents a new chal-
lenge in these patients. HIV co-infection is asso-
ciated with major progression of the liver disease of
HCV. Likewise, although less definitive, HCV in-
fection may accelerate the progression to AIDS in
HIV-infected persons.!

In recent years, the life expectancy of patients
with HIV disease has increased because of the intro-
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duction of highly active antiretroviral therapy
(HAART). Furthermore, a sustained virological res-
ponse can be achieved with combination therapy
with interferon (IFN) plus ribavirin, as has been
shown in patients infected with HCV alone. For
these reasons, it is feasible and desirable to effec-
tively treat patients who are co-infected with HCV
and HIV. Moreover, the combination of IFN plus
ribavirin appears to be well tolerated, with a predict-
able safety profile.

1.1 Epidemiology of HCV/HIV Co-Infection

Co-infection by HCV and HIV occurs frequently,
because both viruses share the same transmission
routes. The risk of HCV transmission is greater for
patients who acquired HIV infection through paren-
teral exposure than for those infected through sexual
exposure. Of patients who are co-infected with HIV
and HCV, approximately 80% are injectable drug
users and approximately 20% are homosexual/bi-
sexual men. Thus, the main risk group for HIV co-
infection is comprised, particularly in certain coun-
tries, by individuals who use injected drugs and in
such regions the number of HIV-infected patients
co-infected with HCV is substantial.®] HCV infec-
tion usually occurs within 6 months to 1 year after
the commencement of injected drug use. It is esti-
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mated that the prevalence of HCV infection among
individuals who use injected drugs varies from
75-90%, and has been reported to be close to 100%
in some series involving patients with haemo-
philia.[48]

The vertical transmission of HCV infection from
mother to child appears to occur with low efficiency
but may be facilitated by HIV co-infection.™!%l The
rate of perinatal transmission of HCV is 5%, but
increases to 14—17% in HIV co-infected patients.[!!!
The risk of vertical transmission of HCV is closely
related to the maternal viral load, which may be
correlated with the degree of HIV-related immuno-
suppression.[!l Although HCV-RNA has been de-
tected in breast milk, no transmission of HCV by
this route has been reported.

Sexual transmission of HCV is rare between
long-term monogamous heterosexual partners. Mei-
sel et al.["?l and Power et al.['*! studied the incidence
of HCV infection in husbands of women infected
with contaminated immunoglobulin. After 20 years,
only two instances of HCV transmission in 487
couples were detected. However, transmission of
HCV has been linked to an increased number of
sexual partners, failure to use condoms, and persons
with other sexually transmitted diseases. The risk of
sexual transmission of HCV is higher in male heter-
osexuals with high-risk sexual practices than in ho-
mosexual men.['-14]

1.2 Comparison of HCV and HIV Virology

In addition to the fact that both HIV and HCV are
major health issues, there are many important simi-
larities between these two viral infections (table I).

One of the most important is that both are RNA
viruses. HCV is classified within the Flaviviridae
family and it is a positive single-stranded RNA
virus, while HIV belong to the Retroviridae family
and is a positive double-stranded RNA virus.

Both viruses have a great deal of heterogeneity of
their genomes.['>1%1 HCV has six main genotypes
and at least 30 subtypes have been described.!!>!7)
Within these subtypes, the viruses found in an indi-
vidual infected subject can also show significant
differences among their sequences; these are consid-
ered quasi-species, i.e. genetic variants around a
‘master sequence’.'8l Three main genotypes of
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Table I. Differences and similarities between the hepatitis C virus
(HCV) and HIV

HIV HCV
Virus discovery 1983 1989
Number of infected =40 000 000 =170 000 000
individuals worldwide
Genetic material RNA RNA
Length of genome 10 000 nucleotides 10 000
nucleotides
Genetic variability HIV-1 and HIV-2 6 major
subtypes
3 groups (M, N, O)
Daily production 109 virions 1012 virions
Virion half-life 4 hours 2.7 hours
Main cell target CD4+ T lymphocyte Hepatocytes
Main transmission route  Sexual Parenteral
Rate of conversion to 100% 75%
chronic disease
Asymptomatic period =10 years =30 years
Main outcome predictors CD4+ cell count, Fibrosis stage
viral load
Rate of cure with therapy 0% 50%

HIV-1 are recognised: M (main), O (outlier),!'”! and
the recently described group, N.[2%1 There are 10
main subtypes within the M genotype. The genetic
variability of both HCV and HIV results from a
relatively high error rate during replication that
arises from the low proof-correction capacity of
their polymerases. The mutation rate of the RNA
polymerase-RNA dependent of HCV is 1 per
104-105 nucleotides; this means there is one muta-
tion for each genome that is completely trans-
cripted."8! In the case of HIV, the rate is quite
similar, and produces a divergence in the nucleotide
sequence of greater than 30% when the most distant
variants are analysed. The most heterogeneous re-
gions of both viruses are those that code the envel-
ope of the virus, which is the most immunogenic
part of the virus.[>-18]

Classifying the virus species can have important
clinical implications. The great genetic variability
enables both HCV and HIV to quickly develop
mechanisms to adapt to the environment, and in this
way to evade immune system responses and become
resistant to pharmacological attack. Distinct variants
might have differences in cell tropism, virulence and
sensitivity to antiviral drugs. For instance, HCV
subtype 1b is associated with a worse response to
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treatment with IFNo than other subtypes.?!! It is
known that some subtypes are predominant in cer-
tain populations, geographic areas or particular risk
groups (i.e. HCV-3 in European injected drug
users).[?2!

There are also important differences between the
viruses. Replication of HCV takes place in the liver
cell cytoplasm, and it does not integrate into the cell
genome.?324 In contrast, HIV-RNA is transcripted
to DNA by reverse transcriptase and integrates in
the infected cell’s genome, resulting in an integrated
provirus. Thus, viral load is a major prognostic
indicator in HIV, but not HCV, infection. More
importantly, because of the integration of HIV into
the cell genome, infection with HIV is irreversible,
whereas there is the potential for HCV to be eradi-
cated. Consequently, it is easier to cure HCV infec-
tion.

1.3 How Does HCV/HIV Co-infection
Influence Clinical Progression?

1.3.1 Progression of HCV

In patients who are not co-infected with HIV,
HCYV infection has a variable long-term prognosis.
Chronic disease develops in approximately 75% of
those infected. It seems to be clear that up to 20% of
HCV-infected patients will develop liver cirrhosis
within 20 years of infection, and of these 5-10%
will develop end-stage liver disease within 10 years.
Additionally, patients with cirrhosis are at risk of
developing hepatocellular carcinoma at a rate of
1-2% per year.!>>) However, there are some factors
that can lead to more rapidly progressive fibrosis in
HCYV infection (table II).

In recent years, several studies have shown that
there is a faster progression of HCV-related liver
disease in patients co-infected with HIV.[?3-26-281 The

Table Il. Prognostic factors of more rapid progressive fibrosis in
hepatitis C virus infection

Excessive alcohol use

HIV infection

Age >40 years at time of infection

Hepatitis B virus co-infection

Male gender

Hepatic steatosis and/or non-alcoholic steatohepatitis
Hepatic haemosiderosis
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first report in 1989 by Martin et al.*®! described a
rapid evolution to cirrhosis and liver failure in three
patients co-infected with HCV/HIV within 3 years
of acquiring HCV infection from blood transfusions.
In a subsequent retrospective analysis of sequential
serum samples in a cohort of 223 patients with
haemophilia, with a known date of HCV/HIV co-
infection, Eyster et al.’% found that 9% of these
patients developed signs of hepatic failure 10-20
years after infection. In another study conducted in
HCV-infected haemophiliacs, those who were co-
infected with HIV were 21 times more likely to
develop hepatic failure than those not co-infect-
ed.B Two Spanish studies examined the time inter-
val to the development of liver cirrhosis, comparing
patients with HCV/HIV co-infection and those with
HCV infection alone. In the first study, 25% of
subjects co-infected with HIV and HCV developed
cirrhosis 15 years after infection, compared with
only 6.5% in patients with HCV infection alone.*?!
Soto et al.’3! showed that the development of cirrho-
sis occurred in 14.9% of co-infected patients after
6.9 years, compared with 2.6% (after 23.2 years) in
patients with HCV infection alone. In liver biopsies,
Bierhoff et al. and Garcia-Samaniego et al.l**3 also
observed greater liver damage in patients co-infect-
ed with HCV/HIV than in patients with HCV alone.
A recent meta-analysis©*®! confirmed that there is a
significantly elevated relative risk of severe liver
disease in persons who are co-infected with HIV and
HCV.

Since the introduction of HAART has prolonged
the life expectancy of the HIV-infected patient,
chronic liver disease has become increasingly prev-
alent, and it seems destined to be an important
source of mortality and morbidity in the patient co-
infected with HCV/HIV.B! In a retrospective ana-
lysis of the causes of hospital admission in a refer-
ence HIV/AIDS institution in Madrid, end-stage
liver disease was diagnosed in 8.6% of 1670 hospital
admissions during the last 5 years; 88.6% of cases
were attributable to HCV alone or in combination
with other hepatotropic viruses. Of the total in-
hospital mortality during the study period, death was
directly related to liver complications in 4.8% of
cases, making it the fifth highest cause of death for
these HIV-infected patients.3”) Darby et al.[*®! found
that mortality from liver disease was 16.7-fold
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higher and mortality from hepatocellular carcinoma
5.6-fold higher in 1218 male haemophiliac patients
co-infected with HCV/HIV compared with 4865
similar patients with haemophilia and HCV alone
who were exposed to the virus between 1969 and
1985. In a Spanish case-control study, hepatocellu-
lar carcinoma occurred at a younger age and after a
shorter duration of HCV infection in HIV co-infect-
ed individuals.®®! Monga et al.l*?! compared morbid-
ity and mortality among 263 patients with HIV
alone, 60 patients with HCV alone and 166 patients
co-infected with both viruses. Patients were fol-
lowed from January 1994 to May 1998. Liver de-
compensation occurred in 10% of patients with
HCV/HIV co-infection. In contrast, no liver-related
deaths or decompensation developed in patients
without co-infection. The rate of death was signifi-
cantly higher in co-infected patients than in patients
with HIV alone. Additionally 47% of deaths in co-
infected patients were due to liver-related causes.

Why is the progression of HCV liver disease
more rapid in HIV-infected patients? The immuno-
suppression associated with HIV significantly alters
the natural history and clinical course of HCV infec-
tion. The decline in cell-mediated immunity asso-
ciated with HIV infection is believed to permit
greater infection and injury to hepatocytes. Woitas
et al.*! suggested that cytokine production of CD3
cells infected with HIV and HCV virus is skewed
towards an anti-inflammatory Th2 response rather
than the protective Thl response seen in cells infect-
ed with HCV alone. Recent data have shown that in
patients co-infected with HCV/HIV, a low CD4+
cell count is related to the rate of fibrosis progres-
sion?8! and liver failure.**#?! This association fur-
ther supports the importance of immune function in
containing liver injury.

HCV RNA viral load is higher in HIV-infected
patients than in immunocompetent individuals,!30:43]
Thomas et al.** showed that the rate of viral repli-
cation in co-infected patients was eight times faster
than in immunocompetent individuals, and HCV
levels increased by 0.5 log each year. In addition, a
greater variability in HCV sequences has been de-
scribed in HIV-positive patients with a CD4+ cell
count of less than 200/uL. However, the pathologi-
cal significance of these findings is unclear. High
HCV-RNA titres do not appear to be correlated with
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the extent of liver fibrosis but, on the other hand,
high levels of viraemia predict a worse response to
anti-HCV therapy.

Causes other than a high HCV RNA load have
been suggested for the worsened natural history of
liver disease in HIV co-infected patients compared
with patients infected with HCV alone, including
the following: a higher incidence of infection with
HCV genotypes la and 1b, a greater incidence of
infection with mixed genotypes, the use of
hepatotoxic medications and alcohol abuse.!!

1.3.2 Progression of HIV

The next question is how HCV influences HIV
infection. Contradictory results about the effects of
HCYV infection on HIV progression have been re-
ported.™#1 Recently, large longitudinal studies
have concluded that HCV infection is a predictor of
more rapid progression to AIDS in HIV infected
patients. Greub et al.™! studied 3111 patients from
the Swiss cohort study. After 4 years of follow-up,
the probability of progression to a new AIDS-defin-
ing clinical event was independently associated with
HCV seropositivity (hazard ratio 1.7). Another
study™¥ confirmed these results, showing that the
progression to AIDS, wasting and death was accel-
erated among patients co-infected with HCV/HIV
who had a CD4 cell count > 500/uL. Daar et al.*”!
found that baseline HCV RNA load was significant-
ly associated with progression to AIDS and AIDS-
related death in a cohort of patients with haemo-
philia who were co-infected with HCV/HIV. Con-
versely, Sulkowski et al.*¥ did not detect evidence
that HCV infection altered the risk of dying, devel-
oping AIDS or responding immunologically to
HAART in HIV-infected patients.

2. Effects of Antiretroviral Therapy on
HCYV Infection

With respect to liver disease and injury, there are
two key issues related to the use of antiretroviral
agents: (i) the effect of antiretroviral agents on viral
hepatitis; and (ii) direct hepatotoxicity.

HIV protease inhibitors have no direct beneficial
effects on HCV viral load. In fact, several studies
suggest that initiation of HAART in patients with
chronic hepatitis C leads to increased serum trans-
aminase levels and HCV RNA titres for the first 3-4
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months, returning to baseline levels after 12
months.P% However, the impact of HAART on the
progression of HCV liver disease is controversial.
There is some evidence that co-infected patients
treated with protease inhibitors have a slower rate of
progression to liver fibrosis.’!l The mechanisms
involved in the beneficial effects, if any, of protease
inhibitors on liver fibrosis remain unknown. In-
creases in CD4+ cell count or changes in the in-
trahepatic cytokine pattern of secretion related to
immune restoration have been suggested to reverse
or reduce proinflammatory or profibrosing process-
es. Roychowdhury et al.’?! assessed the role of
HAART in the progression of HCV infection in 59
patients co-infected with HCV/HIV, 75% of whom
were receiving HAART. The authors concluded that
HCV RNA levels and Knodell’s Histological Ac-
tivity Index inflammation activity scores were
slightly decreased in patients co-infected with HCV/
HIV who were receiving HAART. The authors con-
cluded that HAART may play a role in slowing
HCV disease progression, although there was no
significant effect on fibrosis score. However hepatic
cytolysis is more frequent among patients treated
with long-term HAART, suggesting an increase in
the risk of hepatotoxicity with long-term administra-
tion.

Another important issue is the effect of immune
restoration in patients with chronic hepatitis C. It
could be postulated that improvements in immunity
resulting from HAART might precipitate acute in-
flammatory responses and alter the natural history of
hepatitis C. Gavazzi et al.>3! showed that the intro-
duction of HAART induced destruction of HCV-
infected hepatocytes, followed by a tighter control
of HCV replication. A Spanish study in 16 HCV/
HIV co-infected patients observed that HCV viral
load significantly declined after one year of success-
ful HAART.

The widespread use of HAART for the treatment
of HIV infection in recent years has been accompa-
nied by an increasing number of reports of hepato-
toxicity. A recent study conducted in Spain reported
hepatotoxic manifestations in nearly 14% of patients
after the initiation of HAART.’S! However, severe
hepatotoxicity was observed in a relatively small
number of patients. Several factors are associated
with the risk of drug-induced hepatotoxicity, e.g.
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female gender, obesity, age greater than 50 years,
alcoholism, a genetic predisposition and pre-ex-
isting liver disease.®® Recent studies confirm that
liver toxicity as a result of HAART occurs more
frequently in patients with chronic hepatitis.’”) Nu-
nez et al.’¥ showed that HCV genotype 3 may be an
independent risk factor for the development of se-
vere transaminase elevation following the initiation
of HAART.

Many antiretroviral drugs are hepatotoxic and
each antiviral agent has a different potential to cause
liver toxicity. HAART-induced liver toxicity may
involve both direct effects of the drugs in the liver
(through mitochondrial toxicity or effects on the
cytochrome P450 enzyme system), or a hypersensi-
tivity reaction, often affecting other organs.

2.1 Hepatotoxicity of Nucleoside Reverse
Transcriptase Inhibitors

Hepatotoxicity associated with nucleoside re-
verse transcriptase inhibitors (NRTIs) has been ob-
served in patients receiving one or more of these
drugs after more than 6 months of therapy. Hepatic
failure due to zidovudine was reported in the early
1990s.5%6% Zidovudine hepatotoxicity is character-
ised by abdominal pain, hypertransaminaemia, ele-
vated triglyceride levels, hepatomegaly and lactic
acidosis. Abacavir has been associated with elevated
liver function tests and hypersensitivity.[6!)

Some recent studies!®>% reported that the poten-
tial toxicity of these drugs depends upon their affini-
ty for mitochondrial polymerase gamma and, in this
way, they could have a differing capacity for induc-
ing liver toxicity. Kakuda!®? suggested the follow-
ing ranking for effects on mitochondrial polymerase
gamma: zalcitabine > didanosine > stavudine > la-
mivudine > zidovudine > abacavir. Sauleda and
colleagues!® concluded that the combination of
didanosine and stavudine may increase the risk of
mitochondrial toxicity.

2.2 Hepatotoxicity of Non-Nucleoside
Reverse Transcriptase Inhibitors

Most of the hepatic reactions associated with
non-nucleoside reverse transcriptase inhibitors
(NNRTIs) are idiosyncratic. They have been asso-
ciated with signs of hypersensitivity reaction, such

Drug Safety 2004; 27 (1)
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as rash, urticaria, respiratory distress and hypoten-
sion.[5°! Nevirapine seems to be the most hepatotox-
ic agent, followed by efavirenz and delavirdine.!!
Nevirapine has been reported to produce hepatitis in
8-28% of HIV-infected patients, mediated by cyto-
chrome P450 induction. It has been reported that the
risk of liver toxicity in patients receiving nevirapine
is correlated with the CD4+ cell count.[® In a large
retrospective study of 10611 HIV-infected pa-
tients,[%”) delavirdine was associated with the lowest
rate of hepatotoxicity in patients receiving NNRTIs,
and patients receiving nevirapine had the highest
rate of permanent discontinuation and the only hep-
atic-related death occurred in this group.

2.3 Hepatotoxicity of Protease Inhibitors

All protease inhibitors inhibit cytochrome P450
3A enzymes. Servoss et al.[”! found that protease
inhibitors were associated with the highest rate of
hepatotoxicity compared with other HAART (NR-
TIs and NNRTIs) in HIV-infected patients. Of the
protease inhibitors, ritonavir is the most frequently
associated with hepatotoxicity. Toxicity related to
ritonavir may be related to high plasma concentra-
tions, and is more likely to occur in the setting of
immune reconstitution.®”) The risk is increased
when ritonavir is used in high doses (>600mg).
Hyperbilirubinaemia occurs in 10% of patients
treated with indinavir.®! It has been postulated that
the increased unconjugated bilirubin levels asso-
ciated with indinavir use are the result of decreased
uridine-59-diphosphate-glucuronosyltransferase ac-
tivity. Hepatitis does not often occur in patients
treated with saquinavir. However, when saquinavir
is combined with ritonavir, hepatotoxicity is in-
creased in patients with chronic hepatitis. Severe
hepatotoxicity is rare with nelfinavir.

3. Treatment of Chronic Hepatitis C

The US Public Health Service/Infectious Dis-
eases Society of America 1999 guidelines recom-
mend treating infection with HCV as for any other
opportunistic disease in patients with HIV.[%® Thus,
all HIV-infected patients with chronic hepatitis C
should be considered for treatment. The primary
goal in the treatment of HCV should be to eradicate
the virus. Secondary goals may be to improve histo-
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Table llIl. Prognostic factors predicting response to IFNa in patients
with chronic hepatitis C

HCV genotype other than 1

Low level of hepatic fibrosis

Short time of infection

Low pretreatment hepatitis C virus RNA levels
Low genomic diversity

Female gender

logical damage (inflammation, necrosis, fibrosis)
and to reduce either the rate of cirrhosis progression
or the risk of developing hepatocellular carcinoma.

3.1 Interferon Monotherapy

IFN was the first drug that demonstrated efficacy
in the treatment of chronic hepatitis C. However, the
results of monotherapy with IFN administered sub-
cutaneously were disappointing. Regimens of [FNa
3MU three times weekly for 6 or 12 months as
monotherapy achieved a sustained virological res-
ponse in fewer than 20% of patients.[%®7% This rate
was even lower in patients carrying HCV genotype
1. IFN retreatment, longer periods of treatment (18
months) or higher doses of IFNa failed to improve
the efficacy of monotherapy, but did increase the
number of adverse events. Table III shows factors
that could predict a response to IFNc.

Although IFN alone has little efficacy, some
studies showed no difference in the response of
HCV/HIV co-infected patients compared with pa-
tients infected with HCV alone with respect to bio-
chemical response.?*7!] A Spanish study!’? reported
similar results, showing that a CD4+ cell count >500
cells/uL. and an HCV viraemia level <107 copies/
mL were independently associated with response in
HIV-infected patients. Conversely, a comparative
study!7*! examined IFN as monotherapy (5MU three
times weekly for 6 months) in HIV-infected patients
with chronic hepatitis C and patients with HCV
alone. Although the end-treatment response was
similar in both groups, sustained virological res-
ponse was significantly lower in co-infected pa-
tients.

3.2 Interferon/Ribavirin Combination Therapy

Ribavirin is a guanidine analogue with a broad
spectrum against DNA and RNA virus. It was first
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approved for treatment of respiratory syncytial virus
infections in children. When ribavirin is used alone
for the treatment of chronic hepatitis C, it reduces
alanine aminotransferase (ALT) serum levels with-
out significant changes in HCV viraemia. For this
reason, ribavirin is administered only in combina-
tion with IFN. The addition of oral ribavirin to IFN
to treat chronic hepatitis C significantly reduces the
rate of relapse, improving the percentage of sus-
tained virological response. Ribavirin may act on
INFo.-resistant populations of virus or on intracellu-
lar reservoirs of HCV not accessible to IFNo. How-
ever, the most likely mechanism of action is that
ribavirin increases production of Thl cytokines and
decreases production of Th2 cytokines.!!

Randomised controlled trials have shown the en-
hancement of the efficacy of IFNo plus ribavirin in
comparison with IFN monotherapy in patients with
chronic hepatitis C. Using this combination regi-
men, approximately 50% of naive patients achieve
an end-treatment response, although sustained viro-
logical response occurs in only 33% of patients
treated for 6 months and 41% of those treated for 12
months.” Sustained virological response is strong-
ly related to HCV genotype, and ranged from
17-29% in patients with genotype 1, to 65-67% in
those with genotypes 2 or 3 who received combina-
tion therapy for 6 or 12 months, respectively.[’473
Poynard et al.[’®! assessed 1744 treatment-naive pa-
tients with chronic hepatitis C who were included in
a trial that compared 24 or 48 weeks of IFNo-2b/
ribavirin treatment. Five independent basal charac-
teristics were associated with sustained virological
response after 24 weeks of treatment: HCV geno-
type 2 or 3, baseline HCV-RNA <3.5 million copies/
mL, absent or only portal fibrosis, female gender,
and age younger than 40 years. These authors pro-
pose that the most efficient strategy is to treat all
patients for 24 weeks. If the HCV-RNA test at this
time is positive, treatment must be stopped. If it is
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negative, patients with fewer than four favourable
factors should be treated for a further 24 weeks.

Buti et al.’7l performed a cost-effectiveness
study of the use of IFNo-2b/ribavirin in treatment-
naive patients with chronic hepatitis C, and conclud-
ed that defining the duration of combination therapy
by baseline genotype and HCV-RNA levels at week
24 is the best strategy for standard clinical practice.
On this basis, a patient with an HCV genotype other
than 1 should be treated for 24 weeks. For patients
with genotype 1 who cleared HCV-RNA before
week 24, the most effective strategy was 48 weeks
of combination therapy. Using this strategy, life
expectancy increased by 0.07-0.38 years versus oth-
er strategies.

The combination of IFN plus ribavirin is also
indicated in patients with chronic hepatitis C who
relapse or do not respond to interferon monotherapy.
In fact, these were the first indications approved for
combination therapy, and it was not until some time
later that the combination of IFN plus ribavirin was
approved for first-line use in treatment-naive pa-
tients. Using combination therapy, sustained viro-
logical response was achieved in 49% of patients
who had relapsed with interferon monotherapy!”8!
and in 15-20% of those who had not responded to
treatment.[7>89 It is noteworthy that 86% of patients
with sustained virological response and 39% of pa-
tients who relapse or do not respond with combina-
tion treatment present histological improvement (a
decrease in inflammatory score of two points).”!

3.2.1 Treatment of HCV/HIV Co-infection

Information on the efficacy of combination ther-
apy in patients who are co-infected with HCV/HIV
is scarce. Results from some controlled trials have
been reported recently. Table IV summarises these
data.

Landau et al.B! evaluated 51 HIV-infected pa-
tients with chronic hepatitis C treated for 12 months

Table IV. Trials with interferon/ribavirin combination therapy in patients co-infected with HCV/HIV

Trial Number of patients ETR (%) SVR (%)
Landau et al.lB! 51 29 21
Sauleda et al.l[t2 20 40 40
Nasti et al.3 17 31 19
Pérez-Olmeda et al.[84 106 25 16

ETR = end of treatment response; HCV = hepatitis C virus; SVR = sustained virological response.
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with IFNo-2b. Of note is that 28 patients (55%)
showed histological evidence of cirrhosis. At the
end of treatment, HCV-RNA was undetectable in 15
patients (29%) and sustained virological response
was achieved in 21%. None of the patients with a
CD4+ cell count <200 cells/uL achieved sustained
virological response, suggesting that the treatment
of hepatitis C in HIV co-infected patients is more
likely to be effective in patients with CD4+ cell
counts >200 cells/uL.

Sauleda et al.® conducted an open-label pro-
spective trial in 20 patients with haemophilia who
were co-infected with HIV and HCV virus and who
had not previously received interferon. They were
treated with IFN (3 MU three times weekly) as
monotherapy in the first month in order to identify
potential symptoms associated with pharmacologi-
cal interactions between antiretroviral and ribavirin.
After 1 month, ribavirin was added at a dosage of
800 mg/day. Patients who cleared HCV-RNA at 6
months continued therapy for a total of 12 months
(including patients with genotypes 2 or 3). Eight
patients (40%) achieved a sustained virological res-
ponse. All patients with a sustained viral response
had a decrease in HCV-RNA levels of at least 1 log
per month during the first 2 months. These authors
reported a similar rate of response in a group of
HIV-negative patients with haemophilia.'®?!

Nasti and colleagues!®3! enrolled 17 patients in a
controlled trial in which they received IFNo-2b (3
MU three times weekly) and ribavirin (1000-1200
mg/day) for 24 weeks. Sixteen patients completed
treatment and were evaluated. At the end of treat-
ment, HCV RNA was undetectable in 31% (five
patients) but only three patients (19%) achieved a
sustained virological response. In this study, all
three patients who achieved a sustained viral res-
ponse had CD4+ cell counts >500 cells/UL and were
infected by HCV genotype 3; only one patient had
low HCV viraemia at baseline.

A large randomised controlled trial involving 106
HIV-infected patients with chronic hepatitis C was
recently conducted in Spain.® Patients were ran-
domised to receive a standard IFNo-2b dose (3 MU
three times weekly) for 6 months or induction ther-
apy (IFNo-2b 5 MU/day for 6 weeks and then the

15

standard dose for 6 months). Ribavirin was adminis-
tered in both groups at a fixed dosage of 800 mg/
day. Twenty-seven patients (25.5%) cleared HCV-
RNA at the end of treatment but only 17 (16%)
achieved a sustained virological response. It is note-
worthy that 50% of patients with sustained virologi-
cal response cleared HCV-RNA in the first month of
treatment. No baseline differences in either of the
treatment groups were detected. Conversely, prelim-
inary data from an ongoing study have shown that
patients receiving daily combination therapy have a
higher sustained virological response than those
who receive IFN three times per week.!3)

Most groups have reported no significant
changes in HIV viral load or CD4+ cell counts
during combination therapy with IFN/ribavirin for
treatment of chronic hepatitis C in HIV-infected
patients.

Two studies®-37! assessed the efficacy of combi-
nation therapy IFN/ribavirin in HCV/HIV co-infect-
ed patients who had previously received IFN mono-
therapy. Sustained virological response in this group
was achieved in approximately 16% of patients.

3.3 Pegylated Interferon

The addition of a polyethyleneglycol (PEG) mol-
ecule to IFNa produces an active molecule with an
increased half-life. The extent of this increase de-
pends on the size and degree of branching of the
PEG molecule.® Two pegylated formulations have
been developed. Covalent attachment of a 40kd
branched chain to IFNa-2a produces PEG-IFNa-2a
(Pegasys®?). A 12kd lineal chain added to IFNa-2b
produces PEG-IFNo-2b (Peg-Intron®) [figure 1].
These new formulations need to be injected subcuta-
neously only once per week instead of three times
per week as with standard IFN. The longer half-life
of PEG-IFN may also contribute to a reduced likeli-
hood of intermittent viral load rebound.!®3!

Jessner et al.® reported in a recent study that
initial HCV viral elimination is different from that
achieved with standard IFN. It is interesting to note
that after the second dose of PEG-IFN, among IFN-
sensitive patients with a more than 50% decrease in
viral load, sustained response was achieved in 82%.

1 Use of tradenames is for identification purposes only and does not imply endorsement.
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Zeuzem et al.®”! conducted a randomised trial
involving 531 patients with chronic hepatitis C to
assess the efficacy of PEG-IFNo-2a compared with
IFNo-2a (treatment duration was 48 weeks). Ther-
apy with PEG-IFNa-2a was associated with a
higher rate of virological response (figure 2).

Heathcote and colleagues® studied 271 patients
with chronic hepatitis C and biopsy-proven liver
cirrhosis or bridging fibrosis who had not previously
received IFN. Patients were randomised to received
IFNo-2a (3MU three times weekly), or PEG-
IFNo-2a at a dose of 90ug or 180pg once weekly for
48 weeks. The rates of sustained virological res-
ponse were 8%, 15% and 30% respectively. Addi-
tionally the proportion of patients who had a signif-
icant histological improvement was lower among
the group assigned to receive standard IFN than
those who received PEG-IFN at a higher dose.
Pockros et al.®?l demonstrated that PEG-IFNo-2a
was significantly more efficacious than standard
IEN for all patients, including those with more ad-
vanced liver disease.

PEG-IFN@-2b in combination with ribavirin also
showed more efficacy than standard IFN/ribavirin

Romero et al.

combination therapy, according to the results of a
recent randomised study. Manns and colleagues®!
assessed the efficacy of two different regimens of
PEG-INFo-2b in combination with ribavirin, com-
pared with standard therapy with IFNo.-2b plus riba-
virin. The first group received PEG-IFNo.-2b at a
dosage of 1.5 pug/kg weekly and ribavirin at a dosage
of 800 mg/day for 48 weeks, and the second group
received PEG-IFNo.-2b 1.5 pg/kg weekly for one
month followed by 0.5 ng/kg weekly for the next 44
weeks plus ribavirin 1000-1200 mg/day. Standard
IFNo-2b was administered at a dosage of 3MU three
times weekly plus ribavirin 1000-1200 mg/day for
48 weeks. There were 1530 patients with chronic
hepatitis C recruited in the study. Results are sum-
marised in figure 3. The sustained virological res-
ponse was significantly higher in the first (high-
dose) group compared with the other two treatment
arms. Moreover, the benefit of a higher dose was
more apparent in patients carrying the HCV geno-
type 1. Histological inflammation improved in all
groups. Of note is that 44% of non-responders show-
ed some evidence of histological improvement.
Genotype, baseline viral load, age and the presence

Fig. 1. (a) Pegylated interferon o-2b, and (b) pegylated interferon a-2a molecules.
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Fig. 2. Comparison of standard interferon (IFN)o-2a and pegylated
interferon (PEG-IFN)a-2a as monotherapy in patients with chronic
hepatitis C. ETR = end treatment response; SVR = sustained viro-
logical response.

of bridging fibrosis/cirrhosis were independent
predictors of response.

3.3.1 Treatment of HCV/HIV Co-infection

Although clinical studies of treatment with PEG-
IFN in the patient population co-infected with HCV/
HIV have not been completed, some preliminary
results have been reported recently.® This Spanish
study included 68 HIV-infected patients with chron-
ic hepatitis C. PEG-INFo-2b was administered at a
dose of 150ug once weekly for three months and
100pg for 6 or 12 months dependent upon the HCV
genotype. Patients received ribavirin at a dosage of
800 mg/day. End-treatment response was achieved
in 40%, and sustained virological response in 28%
of patients.

Large studies with PEG-IFN plus ribavirin are
ongoing. In these settings, the APRICOT trial will
include more than 700 HIV-infected patients with
chronic hepatitis C. This multicentre international
trial compares IFNo-2a plus ribavirin, PEG-
IFNo-2a alone and PEG-IFNa-2a plus ribavirin.
Perrone et al.,[® in an interim analysis, reported an
end-treatment response of 44% with PEG-IFNa-2a
plus ribavirin treatment. These results seem to be
worse than in individuals infected with HCV alone.

4. Adverse Effects Of Interferon and/
or Ribavirin

In the treatment of chronic hepatitis C, vigilance
is essential for the prevention and appropriate treat-
ment of any adverse events that may develop. IFN
therapy produces numerous adverse effects, al-

© 2004 Adis Data Information BV. All rights reserved.
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though they are rarely dangerous for patients if
adequate monitoring takes place. When ribavirin is
added to IFN, additional adverse events can occur.
However, the toxicity of IFN plus ribavirin is usu-
ally reversible. Complete information should be giv-
en to patients about all adverse effects that can occur
during therapy with IFN plus ribavirin, preparing
them for a probable decrease in their quality of life.

Most patients receiving IFN will present flu-like
symptoms (fever, headache, chills, myalgias, ar-
thralgias) that usually begin 2—4 hours after injec-
tion. These symptoms can be ameliorated or mini-
mised by paracetamol (acetaminophen) or an
NSAID taken one hour before injection, and by
administering the drug in the evening. Flu-like
symptoms usually occur in the first weeks of treat-
ment and have a self-limiting course.

Haematological adverse effects can be induced
by IFN or ribavirin. Thrombocytopenia and neutro-
penia are commonly associated with IFN. These
effects are dose-related and generally reversible.
When the polymorphonuclear cell count drops be-
low 750/uL or the platelet count reaches <50 000/
UL, dose reduction or discontinuation of IFN may be
necessary. Granulocyte colony-stimulating factor

B ETR
709 65 O SVR
60 1 54 56 54
© 501 47 47
o
© 40
[0]
2
& 30
o
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High dose Low dose IFN
PEG-IFN PEG-IFN

Fig. 3. Virological response comparing two different doses of pegy-
lated interferon (PEG-IFN)o-2b plus ribavirin and standard inter-
feron (IFN)o-2b plus ribavirin. The high-dose group received subcu-
taneous PEG-IFNa-2b 1.5 pug/kg weekly plus oral ribavirin 800 mg/
day for 48 weeks; the low-dose group received PEG-IFNo-2b 1.5
ng/kg weekly for one month followed by 0.5 ug/kg weekly for the
next 44 weeks plus ribavirin 1000-1200 mg/day. The standard
IFNa-2b group received 3MU three times weekly plus ribavirin
1000-1200 mg/day for 48 weeks. ETR = end of treatment res-
ponse; SVR = sustained virological response.
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may be used to treat neutropenia when it is limiting
therapy.

Ribavirin can produce haemolytic anaemia,
which is also dose-related. The mean drop in haemo-
globin level is about 2.5 g/dL and usually occurs
during the first month of treatment.!”>! Only in 5% of
cases is the decline greater than 4 g/dL. Ribavirin-
induced anaemia is usually not clinically relevant,
except in patients with significant cardiovascular
disease; haemoglobin levels should be carefully
monitored in such patients. Dose reduction of riba-
virin is recommended when the haemoglobin level
drops to <11 g/dL or if it drops more than 2 g/dL
since the previous control test in patients at high
cardiac risk. Discontinuation of ribavirin treatment
is required if haemoglobin is <8.5 g/dL in a patient
without coronary risk or <12 g/dL in patients with
coronary disease. Anaemia can usually be managed
by reducing the ribavirin dosage, but in some pa-
tients the development of anaemia significantly lim-
its the utility of ribavirin.

Some clinicians have used epoetin (recombinant
human erythropoietin) to manage ribavirin-induced
anaemia. Dieterich et al.®® assessed the efficacy and
tolerability of subcutaneous once-weekly recombi-
nant human erythropoietin at a dose of 40 000U in
patients receiving combination IFN plus ribavirin
whose haemoglobin levels were below 12 g/dL.
Patients were assessed after 16 weeks of therapy.
Those who received epoetin had a lower mean
change from baseline in their haemoglobin level and
required fewer ribavirin dose modifications and
drug discontinuations than the control group that did
not receive epoetin. In addition, the safety profile of
epoetin appears to be good, with no associated in-
creases in adverse effects.

Depression is one of the most frequently reported
reasons for discontinuation of IFN treatment. Many
patients have mild changes in their behaviour or
their mood, but in some cases of severe depression
acts of suicide have been reported.”-°81 Therefore,
all patients receiving IFN must be carefully moni-
tored for psychiatric symptoms. Most patients can
continue therapy, although dose modifications or
discontinuation are sometimes required. IFN-in-
duced depression may be treated using similar strat-
egies that are commonly employed to treat depres-

© 2004 Adis Data Information BV. All rights reserved.
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sion in patients not receiving IFN. Additionally,
psychotherapy can also be useful.

Less common adverse events include anorexia,
nausea, alopecia, rashes, thyroid dysfunction, peri-
pheral neuropathy, insomnia, ophthalmological ef-
fects and exacerbation of pre-existing psoriasis.
When thyroid-stimulating hormone (TSH) levels are
monitored closely, some patients show a subclinical
increase in TSH. Less commonly, patients may de-
velop sustained hyperthyroidism requiring B-adre-
noceptor antagonist and/or ablative therapy. Reti-
nopathy is a rare effect of IFN. However, a baseline
fundoscopic examination is advisable before treat-
ment in patients with diabetes mellitus or hyperten-
sion.

Ribavirin has been shown to be teratogenic in
animals. Both male and female patients should use
contraception until at least 6 months post-therapy.

Patients treated with combination therapy (IFN
plus ribavirin) can present more frequently with
adverse effects compared with those receiving IFN
monotherapy, e.g. nausea, rash, dry skin, pruritus
and dry cough.

4.1 Tolerability and Safety in Patients
Co-infected with HCV/HIV

In patients co-infected with HCV/HIV, the toler-
ability and safety of IFN or IFN plus ribavirin is not
different from that reported in HIV-negative pa-
tients.[047275811 The discontinuation rate due to ad-
verse effects is similar in both groups. Conversely,
Perrone et al.[® reported a high rate of discontinua-
tion, suggesting worse tolerability in HIV-infected
patients.

One area of concern regarding the use of IFN/
ribavirin combination therapy in HCV/HIV co-in-
fected patients is whether this immunosuppressed
population can tolerate the potential anaemia and
decrease in leucocyte counts associated with such
treatment. Ribavirin is known to inhibit the phos-
phorylation of zidovudine, stavudine and zalcitabine
in vitro. This has the potential to antagonise the
antiretroviral drugs anti-HIV activity in vivo, but
clinical data have not supported this hypothesis.!®!)
HIV-RNA levels remained unchanged when riba-
virin was combined with these antiretroviral drugs.
However, the incidence of ribavirin-associated

Drug Safety 2004; 27 (1)
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anaemia in patients with chronic hepatitis C was
much higher in HCV/HIV co-infected individuals
than among individuals without HIV infection.!!!

Additionally, ribavirin enhances the phosphoryl-
ation of didanosine (figure 4). An increased risk of
pancreatitis and mitochondrial toxicity has been re-
ported in patients receiving ribavirin and didan-
osine.[”! Sauleda et al.[® reported a case of severe
lactic acidosis in an HIV-infected patient receiving
didanosine and ribavirin. This patient presented
clinical, analytical and endoscopic features of com-
pensated cirrhosis with portal hypertension. Twenty
weeks after the onset of treatment, she was hospital-
ised because of severe lactic acidosis and died with
multiorgan failure one week later. Therefore, HIV-
infected patients receiving NRTIs should be careful-
ly monitored during ribavirin treatment for the ap-
pearance of this complication.

Bacterial infection associated with granulo-
cytopenia induced by IFN is another adverse event
that must be closely monitored. Urinary tract infec-
tions, sinusitis and bronchitis are seen with in-
creased frequency in patients receiving IFN.IV The
potential for infection is more important in immu-
nosuppressed individuals, and any sign of infection
should be promptly evaluated. During treatment

© 2004 Adis Data Information BV. All rights reserved.

with IFN in HIV-infected patients, the mean abso-
lute number of CD4+ cells transiently decreases,
returning to baseline levels after completion of treat-
ment. However, the percentage of CD4 cells during
treatment does not change or increase.[**8!] Interest-
ingly, in a study of HIV-infected patients with
chronic hepatitis C, Sauleda et al.l¥ described a
tendency towards a higher CD4+ cell count at the
end of follow-up in the majority of patients with a
sustained viral response, and they attributed this
finding to the redistribution of lymphocytes pre-
viously compartmentalised within the infected liver.

5. Conclusions

HIV-related mortality has decreased dramatically
with the introduction of potent antiretroviral drugs.
As HCV and HIV share the same transmission
routes, a relatively high rate of co-infection is ob-
served. Co-infection is characterised by a more pro-
gressive natural course of HCV infection, leading to
increased mortality from liver failure. In fact, in a
Spanish study,!'% end-stage liver disease currently
represents 45% of causes of in-hospital death among
HIV-infected individuals. Therefore, all HIV-infect-
ed patients should be screened for HCV and consid-
ered for treatment.

Drug Safety 2004; 27 (1)
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5.1 Which Patients are Eligible
for Treatment?

Accepted criteria for treatment of chronic hepati-
tis C include high ALT levels, HCV-RNA positivity
in serum, and significant liver fibrosis or inflamma-
tory activity. Patients with normal ALT levels nor-
mally have asymptomatic liver disease, mild necro-
inflammatory activity with no or minimal fibrosis,
and show a poor response to IFN.[!OU For these
reasons, available data do not recommend treatment
of patients with normal transaminase levels. Many
clinicians base the decision to treat on the severity of
histological lesions, i.e. only patients with moderate/
severe necro-inflammatory and/or fibrosis scores of
F2 to F4 should be treated.

Special consideration is required in applying
these general criteria to HCV/HIV co-infected pa-
tients: some degree of liver fibrosis is almost always
present in these patients,*! and the course of HCV
infection is also accelerated. A proposed strategy to
determine which HCV/HIV co-infected patients
should be eligible for treatment may include the
following criteria: persistently increased trans-
aminase levels (more than 1.5-fold the normal val-
ues); HCV-RNA detectable in serum; good immu-
nological status; and signs of inflammatory activity
and fibrosis in liver biopsy if histological results are
available. However, many patients refuse liver biop-
sy. In these patients, the lack of histological infor-
mation should not be a contraindication for treat-
ment.

Why is a good immunological status necessary?
CD4+ cell count has been used as predictor of
treatment response. When the CD4+ cell count is
>500 cells/uL and the HIV viral load is undetect-
able, the sustained virological response rate to anti-
HCV drugs in HIV-infected patients with chronic
hepatitis C is similar to that observed in similar
patients without HIV infection. The response rate is
worse when the CD4+ cell count is 200-500 cells/
pUL. If the CD4 count is less than 200 cells/uL,
patients should not be treated with anti-HCV drugs.
In these patients, there is an important risk of oppor-
tunistic infections and the sustained virological res-
ponse rate to the anti-HCV drugs is very low.B3!
Clinicians should delay anti-HCV treatment in these

© 2004 Adis Data Information BV. All rights reserved.
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patients until the CD4+ cell count rises, using antire-
troviral therapy.

In table V, the contraindications to use of anti-
HCYV therapy in HCV/HIV co-infected patients are
summarised. Compensated cirrhosis is not a major
contraindication. Although the rate of sustained
virological response to anti-HCV drugs is lower in
this group of patients, a reduction in liver fibrosis
and a decreased risk of developing hepatocellular
carcinoma have been previously reported in patients
with cirrhosis.['%2! Given concerns over substance
abuse, a point of controversy is whether the use of
methadone is a contraindication to treating HCV/
HIV co-infected patients. In our experience, patients
can be treated when they have been included in a
methadone programme for at least one year, and no
drug consumption has occurred in this period of
time.

5.2 Which Infection Should Be Treated First?

The next question is which infection to treat first?
To answer this question, clinicians should consider
the current stage of both diseases.

In most cases, HCV/HIV co-infected patients
evaluated for HCV treatment are already on
HAART or a high HIV viral load and/or low CD4+
cell count indicates that the HIV infection should be
treated first. However, some problems emerge when
initiating IFN plus ribavirin treatment during
HAART therapy, e.g. an increased risk of anaemia,
pancreatitis, lactic acidosis, and a transient decrease
in the CD4+ cell count.

Treating HCV infection first has some important
advantages. The risk of HAART-induced hepato-
toxicity is greater in HCV/HIV co-infected patients

Table V. Contraindications to treatment of chronic hepatitis C in
patients co-infected with hepatitis C virus/HIV

CD4+ cell count <200/uL
Uncontrolled HIV viral load

Ongoing substance abuse
History of severe depression or mental disorders

Haemoglobin plasma levels <13 g/dL in males and 12 g/dL in
females

Platelets <75 000/uL

Granulocyte count <1500/uL
Decompensated cirrhosis

Pregnancy or refusal to use contraceptives
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than in patients infected with HIV alone. Addition-
ally, compliance with and tolerance of treatment
with IFN plus ribavirin is better when patients are
not receiving antiretroviral therapy.l'® In conclu-
sion, the treatment of hepatitis C before starting
HAART may be a better strategy when patients
present with a good immune status.

5.3 Treatment of Hepatitis C in HCV/HIV
Co-Infected Patients

Until recently, the most effective treatment for
chronic hepatitis C was the combination of IFNa
plus ribavirin. Now the combination of PEG-IFNo
plus ribavirin seems to be the preferred option,
although results of relevant clinical trials with PEG-
IFNa in co-infected patients are not yet available.
This regimen has shown greater efficacy than con-
ventional IFN in patients with hepatitis C
alone.”"3 Therefore, an improved sustained viro-
logical response rate should also be achieved in co-
infected individuals.

Along with other factors, the duration of treat-
ment depends on the HCV genotype involved. To
date, patients carrying HCV genotypes 2 or 3 have
received 6 months of treatment (similar to that in
patients with HCV alone); conversely, patients with
HCV genotypes 1 or 4 should be treated for 1 year.
However, high rates of relapse in patients carrying
HCV genotypes 2 or 3 treated for 6 months with
PEG-IFN@-2b plus ribavirin have been recently re-
ported.® Therefore, extending the duration of ther-
apy in this group of patients may be advisable.
Patients with cirrhosis or advanced liver fibrosis
should be treated for 48 weeks regardless of geno-
type and basal viral load, because these are signif-
icant adverse response predictors.[76!

Virological response must be analysed during
treatment. Until now, treatment was stopped if
HCV-RNA was detectable in serum by polymerase
chain reaction testing at 6 months. Fried and col-
leagues!'% have suggested that in patients with
HCYV infection alone, treatment should be discontin-
ued in patients whose HCV-RNA levels do not
decline more than 2 logs or who have undetectable
HCV-RNA levels at week 12. This principle may
also be useful in HCV/HIV co-infected individuals,
but clinical trials are needed to confirm this.

© 2004 Adis Data Information BV. All rights reserved.
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The dosage of IFN plus ribavirin for HCV/HIV
co-infected patients does not differ from that used in
patients without HIV infection. The ribavirin dosage
must be adjusted according to patient bodyweight
(10.6 mg/kg or 1000mg if bodyweight is <75kg, and
1200mg if bodyweight is >75 kg). An appropriate
ribavirin dosage reduces the risk of adverse events
and, on the other hand, increases the rate of sus-
tained virological response.

5.4 Special Challenges in HCV/HIV
Co-infected Patients

The optimal strategy in managing HCV/HIV co-
infected patients who have either relapsed or have
not responded to anti-HCV combination therapy
remains unclear. Therefore, clinicians should apply
the same approach as in patients not infected with
HIV.

Those patients who fail to respond or relapse
after IFN monotherapy may benefit from retreat-
ment with IFN plus ribavirin for one year. There is
no evidence that retreatment with IFN alone, higher
dosages or prolonged treatment increase efficacy of
IFN monotherapy. There are no specific recommen-
dations for patients who do not respond to IFN plus
ribavirin.

Retreatment with PEG-IFN plus ribavirin and
maintenance therapy to prevent cirrhosis and
hepatocellular carcinoma are currently being stud-
ied. Shiffman et al.l'%! showed that maintenance
IEN therapy had beneficial effects on liver histology
in patients with chronic hepatitis C and persistent
viraemia. In this study, 53 non-responders were
randomised to receive IFN maintenance therapy or
observation without treatment. In the first group,
fibrosis and inflammation scores remained stable.
Conversely, in the observation group, these scores
deteriorated, reaching pretreatment levels. Further
studies are necessary to determine which is the
better strategy in these patients.

5.5 Risks and Benefits of Combination
Therapy in Co-Infected Patients

Current studies recommend treating chronic hep-
atitis C in HIV-infected patients because HIV co-
infection is associated with a major progression of
the liver disease, and end-stage liver disease is a
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leading cause of morbidity and mortality in this
population. However, the decision to treat should be
individualised in each patient, since some adverse
events may cause important deleterious effects, such
as lactic acidosis. In most patients, the benefits are
greater than the risks, and careful monitoring can
decrease the risks.
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