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Characteristics of HCV Infection

Initial infection with hepatitis C virus
(HCV) is characterized by rapid viral
replication. Alanine aminotransferase
(ALT) levels increase dramatically over
the course of the initial 1 to 3 months
but may be highly variable thereafter.
Following the initial period of viremia,
humoral and cellular immune responses
develop, but in most cases are insuffi-
cient to clear the infection (Liang et al,
Ann Intern Med, 2000). HCV has 6 major
subtypes; in the United States, approxi-
mately 70% of HCV isolates from infect-
ed patients are genotype 1. Multiple
strains of HCV are present in an individ-
ual patient; hence, the virus exists as a
quasi species.

HCV infection rates based on anti-
body-positive status in individuals at
risk for HIV infection include rates of
70% to 80% in injection drug users and
8% to 10% in men who have sex with
men. A recent study in an AIDS Clinical
Trials Group population, which was rep-
resentative of all patients with HIV in the
United States, showed an overall HCV
seroprevalence rate of 37% (Sherman et
al, Clin Infect Dis, 2002). In contrast, stud-
ies in volunteer blood donors in the
United States indicate a seroprevalence
rate of 0.4%. 

Approximately 80% to 85% of individ-
uals with acute HCV infection develop
chronic infection (defined as continuing
viral replication). The mechanisms that
permit apparent clearance in the 15% to

20% in whom chronic infection is not
established remain unclear, although
infection with a narrow range of viral
quasi species and more vigorous
humoral and cellular immune responses
may be major factors (Farci and Purcell,
Semin Liver Dis, 2000). 

Over the course of about 20 years,
approximately 20% of individuals with
chronic infection develop cirrhosis and
some patients may progress to death
from liver failure or hepatocellular can-
cer. However, progression appears to be
highly variable. In studies of progression
to cirrhosis after known exposure, rates
have varied from 2.4% over 17 years (in a
study of women in Ireland who were
infected via contaminated anti-D[RH1]
immune globulin) to 32.3% over 7.5
years (in patients in Italy infected via
transfusion). Factors associated with
poor prognosis for chronic HCV infec-
tion include male sex, age at HCV acqui-
sition of more than 40 years, alcohol
consumption, iron overload, and im-
munosuppression (Thomas et al, JAMA,
2000).

The incidence of HCV infection
dropped dramatically after the mid-
1980s; the reasons for this decrease
remain unclear, although it likely reflects

changes in practice in injection drug
use. However, the prevalence of chronic
infection is increasing and is expected
to triple from current rates by about
2015 (Armstrong et al, Hepatology, 2000).
This projected increase is of great con-
cern, since the health care system is
already stressed at current levels of liver
transplantation and expenditures for
chronic liver disease.

Rational use of HCV diagnostic tests
in patient management includes sero-
logic testing and qualitative HCV RNA
testing for diagnosis, and liver biopsy for
prognosis. ALT level can be quite vari-
able and is not a reliable indicator of
severity of disease. Studies in asymp-
tomatic individuals positive for HCV
RNA indicate that ALT levels are normal
in 31%, increased by less than 2 times
the upper limit of normal (ULN) in 42%,
and increased by greater than 2 and 3
times the ULN in 15% and 12%, respec-
tively. Similarly, neither the genotypic
nor the viral load is an accurate indica-
tor of the degree of histologic injury
(Goedert et al, J Infect Dis, 2001). The
degree of fibrosis on initial liver biopsy
provides important prognostic informa-
tion; as shown in Figure 1 (Yano et al,
Hepatology, 1996), the rate of progression
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Figure 1. Rate of progression to cirrhosis in chronic hepatitis C virus (HCV) infection accord-
ing to degree of fibrosis on initial liver biopsy (grades A to C in the METAVIR scoring system
for fibrosis indicate progressively higher fibrosis score and worsening fibrosis on a 0-4 scale).
Adapted with permission from Yano et al, Hepatology, 1996.
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to cirrhosis is markedly increased in
those with more severe fibrosis. 

Genotyping and assessment of HCV
viral load are useful for determining
duration of anti-HCV treatment; how-
ever, response to treatment can be
assessed by quantitative HCV RNA
assay. Management of patients with
HCV infection must include counseling
regarding avoidance of alcohol con-
sumption and any drug that might dam-
age the liver (including limiting the use
of acetaminophen). It is also important
that patients receive vaccination
against hepatitis A virus, especially
those at increased risk of acquiring
infection (eg, men who have sex with
men and injection drug users), since the
relative risk of hepatic failure is
increased 8-fold in patients with HCV
infection who acquire hepatitis A infec-
tion. 

Effect of HIV Infection on HCV
Disease

A variety of data indicate that coinfec-
tion with HIV and HCV results in
increased HCV viral load as immune
deficiency progresses, increased risk of
HCV perinatal and sexual transmission,
and possible alteration of HCV-specific
immune responses and accelerated pro-

gression of HCV disease. However, the
most important clinical issue is whether
HIV coinfection results in more rapid
progression of liver disease. Figure 2A
shows the more rapid advance in fibro-
sis grade occurring in coinfected
patients versus HCV-infected matched
controls in a study using paired liver
biopsies (Benhamou et al, Hepatology,
1999). Figure 2B shows the more rapid
progression to cirrhosis among coinfect-
ed patients in another study using
paired liver biopsies, with risk of cirrho-
sis at 20 years being about 40% in coin-
fected patients compared with about
10% in those with HCV disease alone (Di
Martino et al, Hepatology, 2001). 

A recent meta-analysis of 6 studies
used liver biopsy data, documented cir-
rhosis, or data on hospitalized patients
dying from liver failure or hepatocellular
carcinoma to assess outcome (Graham
et al, Clin Infect Dis, 2001). The results
indicate that risk of progression to cir-
rhosis in HCV disease is increased 3.6-
fold in HIV-infected patients. A recent
study by Bica and colleagues (Clin Infect
Dis, 2001) shows a marked increase in
mortality from end-stage liver disease
(ESLD) among cohorts of HIV-infected
patients, with the proportion of deaths
attributable to ESLD-related deaths
increasing from 11% in 1991 and 14% in

1996 to 50% in 1998. One third of
patients in the 1998 cohort had a recent
history of discontinuing potent anti-
retroviral therapy due to hepatic toxicity.
More than half who died with ESLD had
either plasma HIV RNA levels below
assay detection limits or CD4+ cell
counts greater than 200/µL 6 months
prior to death. However, many important
questions remain, such as whether
these rates will change in the era of
potent antiretroviral therapy.

Effect of HCV Infection on HIV
Disease

Coinfection with HCV appears to be
associated with diminished immune
reconstitution with antiretroviral thera-
py in HIV-infected patients. In a cohort
study of 3111 HIV-infected patients, HCV
infection was associated with a signifi-
cantly reduced likelihood of achieving a
CD4+ cell increase of greater than or
equal to 50/µL (Greub et al, Lancet,
2000). This significant association was
maintained when analysis was restricted
to the 1596 patients with plasma HIV
RNA levels persistently less than 400
copies/mL. Although diminished capaci-
ty for immune reconstitution has been
observed in other studies as well, not all
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Figure 2A. Rates of progression of liver fibrosis in chronic hepatitis C virus (HCV) infection in patients with HIV infection (n=122), matched
HCV-infected controls without HIV infection (n=122), and simulated controls (for which fibrosis progression was predicted using a mathe-
matical model that corrects for age at infection, sex, and alcohol consumption [grams/day]) (n=122). Adapted with permission from
Benhamou et al, Hepatology, 1999. B. Rates of progression to cirrhosis in HCV-infected patients with and without HIV disease. Adapted with
permission from Di Martino et al, Hepatology, 2001.
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studies support this finding. The impact
of HCV infection on HIV disease pro-
gression to AIDS remains unclear. As
shown in Figure 3, however, there are
data indicating a more rapid progres-
sion to AIDS and to death among coin-
fected patients with low HIV viral load
who have high HCV viral load than
among those with low HCV viral load
(Daar et al, J Infect Dis, 2001). 

HCV infection may also complicate
management of HIV disease by increas-
ing the risk of liver toxicity of protease
inhibitors and toxicity of antituberculo-
sis medications. One study has indicat-
ed increased risk of nephrolithiasis
associated with indinavir in coinfected
patients (Brodie et al, AIDS, 1998). In
addition, there have been case reports
of liver failure during immune reconsti-
tution; it has been suggested that such
failure may occur in some patients as a
result of the increased recognition and
destruction of HCV-infected hepatocytes
during immune reconstitution under
potent antiretroviral therapy (Price et al,
J Clin Virol, 2001; John et al, AIDS, 1998).

Effect of HCV Infection on
Antiretroviral Therapy

A number of studies indicate that HCV-
infected patients are at increased risk of
hepatotoxicity associated with potent
antiretroviral regimens. In one recent

study in HIV-infected patients receiving
potent therapy, grade 3 or 4 hepatotoxi-
city was more common in patients with
HCV or hepatitis B virus infection than
in patients without such coinfection. It
was noted, however, that 88% of the
coinfected patients tolerated non-riton-
avir regimens without grade 3 or 4 toxic-
ity (Sulkowski et al, JAMA, 2000). Risk
factors for hepatotoxicity included riton-
avir use and CD4+ cell count increase to
greater than 500/µL. 

In a subsequent study, hepatotoxici-
ty, defined as any increase in liver
enzymes, occurred in 14.9% of HCV-
infected patients versus 5.6% of patients

without HCV coinfection (Aceti et al, J
Acquir Immune Defic Syndr, 2002). Severe
toxicity, defined as a greater than 5-fold
increase in enzymes, occurred in 4.8%
versus 1.1% of patients. Risk of
increased ALT was associated with all
protease inhibitors, but only ritonavir
use was associated with severe hepato-
toxicity. In another study (Monforte et
al, J Acquir Immune Defic Syndr, 2001), the
hazard ratio for aspartate aminotrans-
ferase elevation to greater than 200 U/L
was 4.01 for HCV-infected patients com-
pared with those without HCV infection.
This study found no association of liver
enzyme increases with any particular
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Figure 4. Proportion of patients coinfected with HIV and hepatitis C virus (HCV) with cir-
rhosis according to treatment (blue) or no treatment (green) with protease inhibitor-con-
taining regimens. Adapted with permission from Benhamou et al, Hepatology, 2001. 
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antiretroviral regimen. It is important to
note that trials of new agents often
specifically exclude patients with evi-
dence of chronic liver disease due to
HCV infection, so that understanding
the true degree of risk from a particular
regimen may be difficult until there is
extensive phase 4 experience.

Effect of Antiretroviral Therapy
on HCV Disease

One study has shown a large reduction
in progression to cirrhosis in HIV/HCV-
coinfected patients in association with
the use of protease inhibitor-containing
regimens versus no protease inhibitor
treatment (Figure 4; Benhamou et al,
Hepatology, 2001). However, other recent
data do not support this finding. It is
possible that studies comparing the
effects of protease inhibitor therapy ver-
sus non-protease inhibitor treatment
are open to selection bias, since pa-
tients with more severe HCV-associated
liver disease may be precluded from
receiving protease inhibitor treatment
owing to increased risk of hepatotoxici-
ty. This is obviously an important area
for future research.

Treatment of HCV Infection in
Patients With HIV Disease

The current recommended drug treat-
ment for HCV infection is pegylated
interferon alfa plus ribavirin. Pegylated
interferon alfa-2b/ribavirin treatment
was associated with sustained virologic
response (absence of detectable virus
for 6 months after treatment) in 54% of
511 patients, compared with a 47%
response rate with the formerly used
regimen of thrice weekly standard inter-
feron alfa-2b/ribavirin (Manns et al,
Lancet, 2001). Among patients with geno-
type 1 HCV infection, who are the major-
ity of patients in the United States, sus-
tained response rates with the combina-
tion interferon alfa/ribavirin regimens
have been reported at 42% with pegylat-
ed interferon alfa-2b at 1.5 µg/kg (signif-
icantly greater than standard interferon
alfa/ribavirin treatment), 34% with pegy-
lated interferon alfa-2b at 0.5 µg/kg, and
33% with standard interferon alfa at 3
million units. Response rates with these
regimens in patients infected with HCV
genotypes 2 or 3 were reported at 82%,
80%, and 79%, respectively. 

A number of small studies have
examined the effects of interferon

alfa/ribavirin treatment in patients with
HIV disease (Table 1), with most having
been reported only in abstract form. The
3 fully reported studies showed sus-
tained response rates of 35%, 14%, and
40% in small groups of patients (Landau
et al, AIDS, 2000; Zylberberg et al, Gut,
2000; Sauleda et al, Hepatology, 2001).
Only 1 study has reported the effect of
pegylated interferon alfa/ribavirin in
coinfected patients, with a 33% sus-
tained response rate (Pérez-Olmeda et
al, 9th CROI, 2002). However, this
European study included a much greater
proportion of patients with genotype 3
HCV infection than is characteristic of
HCV-infected populations in the United
States, which would tend to increase the
proportion of sustained responders.
Although the virologic response rates at
least appear to be lower in coinfected
patients than in those without HIV infec-
tion based on the extant literature, there
are data suggesting that histologic out-
come of treatment does not differ
between coinfected patients and those
without HIV infection. As shown in
Figure 5, a recent study showed no sig-
nificant differences in changes in inflam-
mation grade and changes in fibrosis
grade with treatment for HCV liver dis-

Table 1. Reported Studies of Interferon Alfa/Ribavirin Treatment for HCV Disease in Patients with HIV Infection

Study           N          Overall Response               Sustained Response      Comments
Number    Percent Number     Percent

Landau et al, 
AIDS, 2000

Zylberberg et al,
Gut, 2000

Bochet et al (abstract)

Sauleda et al, 
Hepatology, 2001

Kostman et al (abstract)

Bini et al (abstract)

Pérez-Olmeda et al 
(abstract)*

20

21

56

20

53

32

65

10/20       50%

6/21         29%

– –

– –

– 26%

– –

– 50%

7/20           35%

3/21          14%

10/56        18%

–               40%

– –

– 22%

– 33%

Median CD4+ cell count of 350/µL.
No change in plasma HIV RNA levels.

2/10 subjects with plasma HIV RNA lev-
els below detection limit at baseline had
HIV RNA increase to detectable levels.

26% dropout rate.

2/10 subjects with plasma HIV RNA lev-
els below detection limit at baseline had
HIV RNA increase to detectable levels.

54% dropout rate.

25% dropout rate.

14% dropout rate.

HCV indicates hepatitis C virus.
*Treatment was pegylated interferon alfa/ribavirin. 
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ease according to HIV infection status
(Di Martino et al, AIDS, 2002).    

Adverse effects of interferon alfa treat-
ment include a characteristic flu-like
syndrome, anemia (myelosuppression)
gastrointestinal symptoms, alopecia,
somnolence, depression (including sui-
cidal ideation), thrombocytopenia, and
neutropenia, including a reduction in
CD4+ cell count but not percentage of
CD4+ cells. Ribavirin, which is a nucleo-
side analogue, causes a hemolytic ane-
mia in 8% to 10% of nonimmunocom-
promised patients. In addition, there are
theoretical concerns that ribavirin may
interact with nucleoside reverse tran-
scriptase inhibitors (nRTIs) to decrease
efficacy of the nRTIs by decreasing intra-
cellular phosphorylation and increase
the risk of mitochondrial toxicity and
metabolic adverse effects. Ribavirin
treatment has been associated with lac-
tic acidosis in patients receiving potent
antiretroviral therapy, and zidovudine
and ribavirin may be antagonistic in
terms of their antiretroviral effects. 

Summary
Available data suggest that patients
coinfected with HCV and HIV have an
accelerated HCV disease course. HCV
infection may impact HIV disease course
by inhibiting immune reconstitution
and impairing ability to use potent
antiretroviral therapy and other HIV-
related medications. There is a potential
role for drug treatment for HCV infection
when histologic disease is present in
patients with HIV disease, although

additional data on the effectiveness of
treatment in this population are needed.
If interferon alfa/ribavirin therapy is
used in HIV-infected patients, it is
important to monitor for hepatotoxicity,
HIV RNA level, CD4+ cell percentage,
anemia, and immune reconstitution-
related hepatic destruction during HCV
therapy. 
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