
11

An estimated 170 million people world-
wide are infected with hepatitis C virus
(HCV), including approximately 3 mil-
lion in the United States. Hepatitis C
virus disease accounts for approximate-
ly 10,000 deaths annually in this country,
with this number expected to increase
by 2- or 3-fold by 2020. It is estimated
that HCV coinfection is present in 30%
(approximately 240,000) of the individu-
als with HIV infection in the United
States.

There are 6 known clades of HCV;
genotype 1 accounts for most infections
worldwide and in the United States and
is the genotype least responsive to
interferon alfa treatment, the standard
therapy for HCV infection. Hepatitis C
virus infection is characterized by a high
rate of viral replication (1011-1012 viri-
ons/day). Chronic infection is estab-
lished in the majority of, but not all,
cases of infection. Hepatitis C virus
infection is eradicable, since there is no
latent form of infection. 

Transmission

The risk of HCV infection compared with
HIV infection is approximately 10 times
higher following parenteral exposure
(eg, 5% vs 0.5%, respectively, following
needlesticks from infected source) and 5
times lower following perinatal expo-
sure (eg, 5% vs 25% risk of vertical trans-
mission from untreated mothers). The
majority of injection drug users may be
infected with HCV; in one study con-

ducted in Baltimore, HCV infection was
present in approximately 80% of injec-
tion drug users within 10 months of
starting drug use (compared with hep-
atitis B virus infection, which was pre-
sent in approximately 60%, and HIV
infection, present in approximately 20%;
Garfein et al, Am J Public Health, 1996).
Available data suggest that risk of peri-
natal HCV transmission is greatly
increased in cases of HIV/HCV coinfec-
tion, with risk of HIV transmission also
being increased somewhat by the pres-
ence of HCV infection (Figure 1; Zanetti
et al, Lancet, 1995; Hershow et al, J Infect
Dis, 1997). 

Sexual transmission of HCV is sup-
ported by findings indicating sexual
exposure as the only apparent exposure
in some cases and epidemiologic data
suggesting that high-risk sex is associat-
ed with a high HCV infection prevalence.
However, other data show a low preva-
lence of infection in the monogamous
sex partners of HCV-infected individu-
als. For example, spouses of HCV-infect-
ed men with hemophilia have a preva-

lence of HCV infection identical to that
in the general population despite expo-
sure over prolonged periods via unpro-
tected sex. In addition, non-injection
drug using men who have sex with men
have a prevalence of HCV infection sim-
ilar to that in the general population.
Part of the problem in defining risk
through sexual exposure may be poor
ability to determine the effects of
remote percutaneous exposures (eg,
exposure through injection drug use in
the 1970s). 

Natural History of HCV
Infection

Approximately 90% of individuals have
no symptoms during the acute phase of
HCV infection, making acute infection
difficult to identify (CDC, MMWR, 1998).
Infection resolves in approximately 15%
of patients within 2 years and becomes
chronic in the remainder. Of those with
chronic infection, infection remains sta-
ble (absence of significant liver disease)
in approximately 80%, whereas 20%
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Figure 1. Effects of HIV/hepatitis C virus (HCV) coinfection on perinatal transmission of HIV
and HCV. Rates of HCV transmission (green bar, left) are shown according to whether HCV-
infected mother had HIV infection (HIV+) or not (HIV-). Adapted from Zanetti et al, Lancet,
1995. Rates of HIV transmission (blue bars, right) are shown according to whether HIV-
infected mother had HCV infection (HCV+) or not (HCV-). Adapted with permission from
Hershow et al, J Infect Dis, 1997.
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(17% overall) progress to cirrhosis. Of
those with cirrhosis, the disease is slow-
ly progressive in 75%, with 25% (4% over-
all) progressing to end-stage liver dis-
ease (hepatocellular carcinoma, trans-
plantation, or death). 

Data from a number of studies show
that consumption of alcohol greatly
increases risk of development of cirrho-
sis in HCV-infected individuals (Figure 2;
Wiley et al, Hepatology, 1998). The
increases in relative risk in the various
studies range from 2- to 10-fold and
increased risk is evident irrespective of
magnitude of alcohol use. Extrahepatic
manifestations of HCV include cryoglob-
ulin disease, porphyria cutanea tarda,
and lichen planus; type 2 diabetes and
lymphomas have also been linked with
HCV infection (Mehta et al, Ann Intern
Med, 2000; Kitay-Cohen et al, Blood,
2000). 

Effect of HIV Infection on 
HCV Infection

Hepatitis C virus infection has been des-
ignated as an opportunistic infection in
HIV infection, in recognition of its
increased prevalence and greater severi-
ty in patients with HIV infection. One
recent study showed that significantly
more coinfected patients had HCV viral
loads in the highest viral load quartile
compared with patients with HCV infec-

tion alone (Thomas et al, J Infect Dis,
2000). It should be noted, however, that
magnitude of HCV viral load has not
been associated with increased risk for
end-stage liver disease. Other data show
that time to cirrhosis progression is
markedly reduced in HIV-infected
patients with lower CD4+ cell counts
and in those with greater alcohol con-
sumption compared with HIV-uninfect-
ed patients (Figure 3; Benhamou et al,
Hepatology, 1999). 

A particularly important study of the
prognostic effect of HIV coinfection on
HCV-related mortality from hepatic fail-
ure was performed in a United Kingdom
hemophilia population followed from
1969 to 1993. This study showed that
risk of liver disease-related death was
increased by approximately 17-fold in
HCV-infected individuals and by approx-
imately 90-fold in HIV/HCV-coinfected
individuals compared with the general
population (Darby et al, Lancet, 1997).

Effect of HCV Infection on 
HIV Infection

One way in which HCV infection may
complicate HIV infection is via its effect
on antiretroviral therapy. A study in 298
patients beginning antiretroviral therapy
with protease inhibitors and nucleoside
reverse transcriptase inhibitors in the
Johns Hopkins HIV Cohort showed that
HCV infection was associated with a 3.7-
fold increased risk of severe (grade 3 or
4) elevation in transaminase levels
among subjects receiving antiretrovirals
other than ritonavir (Sulkowski et al,
JAMA, 2000). However, 88% of HCV-
infected patients did not develop severe
hepatotoxicity. Assessment of hepato-
toxicity by antiretroviral drug used indi-
cated that severe toxicity was more com-
mon with ritonavir (Figure 4). Although
risk was somewhat greater among
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Figure 2. Association of alcohol use with development of cirrhosis in hepatitis C virus (HCV)-
infected patients. Alcohol use was defined as more than 40 g alcohol/day in women and
more than 60 g alcohol/day in men for more than 5 years. Adapted with permission from
Wiley et al, Hepatology, 1998.
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patients receiving ritonavir for pharma-
cokinetic enhancement of saquinavir, it
was not significantly different from that
observed with use of ritonavir alone.

Other data have indicated that HCV
coinfection worsens the outcome of HIV
infection. In the Swiss HIV Cohort Study
among more than 3000 patients begin-
ning potent antiretroviral therapy
between 1996 and 1999, HCV infection
(present in 37% of the population stud-
ied) was associated with a relative risk of
progression to AIDS or death of 1.7.
Hepatitis C virus seropositivity was also
associated with a 3.5-fold relative risk
for HIV viral load persistently greater
than 400 copies/mL, compared with
patients without HCV infection, as well
as with suppressed CD4+ cell count
rebound after initiation of antiretroviral
therapy (Greub et al, Lancet, 2000). In
total, 88% of those with HCV infection
had a history of injection drug use; the
greatest rate of progression of HIV dis-
ease was among HCV-infected patients
who were active injection drug users. A
drawback of these data is that they do
not account for duration of exposure to
antiretroviral therapy. Data from the
Johns Hopkins HIV Cohort do not show
a difference in HIV disease progression
rates between HCV-infected and HCV-
uninfected patients after correction for
time on antiretroviral therapy (M. S.

Sulkowski, MD, personal communica-
tion).

Management of HCV Infection

Dr Ray noted that the standard therapy
for HCV infection has been interferon
alfa. Interferon alfa is an immune-stimu-
lating and antiviral agent that acts via
host cellular proteins. Thus, it does not
appear to select for resistance via muta-
tions in target viral components. Unlike
HIV infection and antiretrovirals, prior
treatment of HCV infection with interfer-
on alfa does not reduce the likelihood of
response to a subsequent course. The
most common regimen is 3 MU 3 times
weekly. Although this regimen produces
initial decreases in HCV viral load that
are significantly smaller than those pro-
duced by daily regimens of 3 MU or
higher, it is better tolerated and is no
less likely than more intense regimens
to produce sustained virologic response.
Nevertheless, recent pharmacodynamic
analyses suggest that 3-times-a-week
dosing of conventional interferon alfa
may be suboptimal, and that the high,
sustained drug levels associated with
pegylated interferon products may
explain their greater efficacy (Zeuzem et
al, N Engl J Med, 2000; Heathcoate et al,
N Engl J Med, 2000; Lindsay et al,
Hepatology, 2001; Manns et al, Lancet,

2001; Zeuzem et al, Gastroenterology,
2001).

Sustained response to interferon alfa
treatment generally is defined as HCV

viral load below the limits of detection
using a sensitive HCV RNA assay at 6
months after completion of therapy.
Patients with such response have a like-
lihood of less than 2% per year of
becoming viremic again. Relapse is
defined as an elevation of HCV viral load
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bocytopenia generally is mild and does
not require cessation of treatment.
Thyroid dysfunction, consisting of initial
hyperthyroidism followed by hypothy-

roidism, is observed in nearly 5% of
patients, and is permanent in some.
Adverse effects of ribavirin include ane-
mia, teratogenicity, and gout. Recom-
binant human erythropoietin (epoetin
alfa) has been successfully used to
improve hematocrit in some anemic
patients and formal evaluation of this
investigational use is under way. 
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following initial suppression. If it
occurs, it usually does so within several
weeks following completion of interfer-
on alfa therapy, with viral load initially
rebounding beyond and then returning
to the pretreatment level. 

The combination of interferon alfa
and ribavirin is more effective than
interferon alfa alone in HIV-uninfected
patients. Ribavirin appears primarily to
decrease the proportion of patients
having viral relapse rather than decreas-
ing the proportion of patients with no
response (absence of decrease in viral
load) to treatment. Studies of the effica-
cy and safety of combined treatment in
HIV/HCV-coinfected patients are under
way.

Factors affecting rates of sustained
virologic response to interferon alfa
plus ribavirin therapy are shown in
Figure 5 (Poynard et al, Lancet, 1998).
Fairly high sustained virologic response
rates are achieved in patients infected
with HCV genotype 2 or 3, irrespective
of initial viral load. Sustained virologic
response rates are lower in patients
infected with genotype 1, 4, or 5. In such
patients with high initial viral load, 48
weeks of therapy produces markedly
greater response rates than 24 weeks of
therapy. Currently, treatment is given
for 6 months in patients infected with
genotype 2 or 3 and for 1 year in
patients infected with genotype 1, 4, or
5. Pegylated interferon alfa formula-
tions have improved pharmacokinetics,
and, as discussed above, data are accu-
mulating to show therapeutic superiori-
ty of these products over standard inter-
feron alfa. 

Adverse effects of interferon alfa
treatment include fever and aches
(approximately 70% of patients),
depression (including rare suicide
attempts among patients without prior
psychiatric history [Fukunishi et al,
Burns, 1998; Rifflet et al, Gastroenterol Clin
Biol, 1998; Zdilar et al, Hepatology, 2000]),
neutropenia and thrombocytopenia
(generally within the first month of
treatment), thyroid dysfunction, and
hair thinning (typically reversible).
Recombinant human granulocyte
colony-stimulating factor (rhu G-CSF;
filgrastim), although not indicated for
such use, has been successful in ame-
liorating neutropenia and is undergoing
formal study in this setting. Throm-

Goals of treatment for HCV infection
depend on the HIV and HCV infection
status of the patient. Cure of HCV infec-
tion (viral eradication) is the goal in
patients with preserved immune function
and less advanced HCV infection. Goals
are histologic and clinical in patients
with poor response to interferon alfa
therapy or advanced HIV disease, with
the aims of treatment being to delay hep-
atic fibrosis and cirrhosis and prevent
hepatic decompensation and hepatocel-
lular carcinoma. There is evidence that
clinical benefit is derived even when
interferon alfa therapy does not produce
sustained response. As shown in one
study, progression of fibrosis on liver
biopsy was reduced in patients with
unsustained response to interferon alfa
therapy compared with that in patients
receiving no treatment (Figure 6;
Shiratori et al, Ann Intern Med, 2000). 

Screening for HCV infection in HIV-
infected patients should be performed
using enzyme immunoassay HCV anti-
body testing. Such screening has failed
to detect cases of infection (as deter-
mined by HCV RNA testing) in patients
with antibody-negative HCV infection
(Bonacini et al, J Acquir Immune Defic Syndr,
2001). However, the frequency of such
occurrences appears to be minimal, and
in some cases may be due to cross-sec-
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Figure 5. Factors affecting sustained virologic response rates in hepatitis C virus (HCV)-
infected patients receiving interferon alfa 3 times weekly plus ribavirin. Figure shows per-
centage of patients with sustained response according to infecting HCV genotype, initial
viral load, and duration of therapy. The 2 bottom rows show response rates in a “best case”
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et al, Lancet, 1998.
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tional study design, resulting in detec-
tion of acute infections. A longitudinal
study of 559 patients with detectable
serum HCV RNA in the Johns Hopkins
HIV Cohort showed that all but 1 were
HCV antibody-positive when a third-
generation enzyme immunoassay was
used, with this patient seroconverting at
6-month follow up (Thio et al, J Clin
Microbiol, 2000). Screening should also
include HCV RNA testing in any patient
with acute hepatitis or unexplained ala-
nine aminotransferase elevation. 

Evaluation of patients found to be
HCV antibody-positive includes evalua-
tion for other important causes of liver
disease, in addition to testing that will
guide management. Screening for other
causes of liver disease should be guided
by individualized personal and family
history, but might include screening for
iron overload, Wilson disease, alpha1

antitrypsin deficiency, and autoimmune
hepatitis. To guide prophylaxis and
treatment decisions, one should consid-
er testing for hepatitis A virus and hep-
atitis B virus infection and immuniza-
tion, depression, HCV RNA levels (qual-
itative test results for diagnosis and
quantitative results for baseline and fol-
low-up viral load), and infecting HCV
genotype. A patient's ability to adhere to

interferon alfa therapy should also be
evaluated. In patients without a major
contraindication (markedly elevated
prothrombin time or severe thrombocy-
topenia), biopsy provides important
prognostic information by assessing
degree of fibrosis, and thus assists in
guiding treatment decisions. Although
biopsy is not a prerequisite for treat-
ment, neither HCV RNA levels nor ala-
nine aminotransferase elevations are
good predictors of prognosis.

Because untreated HIV infection is
uniformly fatal, treatment of HIV disease
remains the primary focus of therapy in
coinfected patients. However, it is not
clear whether treatment for HIV infec-
tion should precede treatment for HCV
infection, or vice versa. HCV infection
treatment decisions should be based on
biopsy findings, with biopsy being per-
formed every 2 or 3 years. In patients
with advanced liver fibrosis (stage 3 or
4), treatment should be initiated regard-
less of CD4+ cell count to prevent death
from hepatic failure. For mild to moder-
ate fibrosis, treatment should be initiat-
ed in patients with stable HIV disease
and preserved immune function (CD4+
cell count >350/µL), with the objective
being cure of the HCV infection.
Observation should be considered in

patients with no or minimal fibrosis.
Treatment is not recommended in
patients who already have decompen-
sated liver disease.

Presented in April, 2001; reviewed and updated by Dr
Ray in September, 2001. 
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Reminder: Please Help Us Improve Topics in 
HIV Medicine
In the August, 2001 issue of Topics in HIV
Medicine, the International AIDS Society–
USA published a Reader Survey. We are
interested in why you read Topics in HIV
Medicine and how we can improve the pub-
lication to better meet the needs of our
readers. If you have not yet filled out a sur-
vey, please take a moment to let us know
how we can make Topics a more valuable
resource for HIV/AIDS care providers. 

Return completed surveys via fax or mail to: 

International AIDS Society–USA 
Presidio of San Francisco
1001 B O'Reilly Avenue, PO Box 29916
San Francisco, CA 94129-0916     

Fax: (415) 561-6740

Surveys can be found in the August, 2001 issue or downloaded in PDF format from our Web site,
www.iasusa.org.
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