
With the availability of effective
interferon-based therapies, the
fight against hepatitis C virus

(HCV) has expanded from a public health-
oriented focus on prevention and treatment
of mainly the highest-risk ideal patient types
to earlier diagnosis and drug therapy for a
wider range of potentially difficult-to-treat
patient types. This evolving treatment
approach requires new strategies for patient
risk assessment, cost-effectiveness analysis,
and therapy initiation and monitoring. This
article lays the groundwork for understand-

ing these new strategies by reviewing the
epidemiology, virology, burden, and therapy
options of HCV.

Epidemiology

HCV is the most common long-term
blood-borne infection in the United States.1

Based on a widely-cited population survey of
anti-HCV antibody, the Centers for Disease
Control and Prevention (CDC) estimate that
3.9 million (1.8%) Americans have been
exposed to HCV; tests for viral ribonucleic
acid (RNA) in the serum indicate that 2.7
million Americans have long-term infec-
tion.1-3 Because many high-risk popula-
tions—such as prisoners, intravenous drug
users, and homeless people—are generally
excluded from national surveys, such esti-
mates of HCV prevalence are likely conser-
vative.4 A recent study of 597 homeless
veterans, for example, found an anti-HCV
prevalence of 42%.5

Whatever the actual absolute number of
chronically-infected individuals with HCV,
the problem for clinicians and healthcare
systems is compounded because these indi-
viduals often remain undiagnosed. Infection
with HCV is usually clinically silent not just
during the acute phase but for decades after-
wards.6,7 As many as three quarters of all
currently-infected patients have not been
identified. Without knowing who is chroni-
cally infected, early risk reduction (eg,
through counseling on alcohol and weight
loss) and targeted drug treatment to avoid
liver complications are not possible.

Who are these infected individuals? Most
of the millions who are chronically infected
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Abstract
There are at least 2.7 million individuals in the

United States, most of them in their 40s and 50s,
who are chronically infected with hepatitis C virus
(HCV). As these infected individuals get older, about
20% will develop cirrhosis, and a significant fraction
of those with cirrhosis (about 1 in 10) will then
develop serious decompensated liver disease or
hepatocellular carcinoma. Currently, HCV is the pri-
mary cause of death in 8000 to 12 000 people every
year; the virus is also the primary reason for liver
transplantation in the United States. Although the
number of new cases of HCV infection has been
dropping steadily since the introduction of improved
blood-supply screening, the “age wave” of existing
chronic HCV in baby boomers is expected to con-
tribute to a substantial rise in morbidity, mortality,
and costs over the next 2 decades. Although it is diffi-
cult to predict which HCV-infected patients will
progress to serious liver disease, the availability of a
combination drug regimen (peginterferon alfa plus rib-
avirin) that essentially “cures” the disease in more than
half of treated patients now provides clinicians and
pharmacists in managed care settings with the tools
needed to diminish the impact of the anticipated wave
of liver disease. This article reviews the epidemiology,
natural history, clinical and economic burden, and
screening and treatment options for HCV. 
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with HCV are now in their fourth or fifth
decade of life. As they move into their 60s
and 70s, these individuals constitute an “age
wave” of asymptomatic HCV infection that
is headed toward clinical disease.3 Pre-
sumably, many of these baby boomers were
infected in the 1960s and 1970s after exper-
imentation with injection drug use. Admin-
istrators and clinicians in all socioeconomic
settings should note that this category
includes many individuals who used drugs
only briefly many years ago.8 A recent retro-
spective population-based study done in a
national managed care organization (MCO)
confirms this peak prevalence of chronic
HCV infection among those members who
are 45 to 54 years of age (Figure 1).9 Rates of
HCV infection are also generally higher
among men and African Americans.10

This phenomenon of an aging genera-
tional cohort of HCV-infected patients is also
a result of the rapidly declining incidence of
new HCV infections over the past 25 years.
The number of new infections per year has
declined from an average of 240 000 in the
1980s to about 30 000 in 2003.11 Among 25-
to 39-year-olds—historically the age group
with the highest rate of infection—the inci-
dence has declined by 86% from 1992 to
2002.1 These positive trends can be attrib-
uted to improved blood donor screening
(available since June 1992) and the related
reduction in transfusion-associated cases,
but even more so to safer needle practices
among injection drug users due to concern
about infection with human immunodefi-
ciency virus (HIV).1

Currently, the main risk factor for HCV
transmission is injection drug use involving
shared, unsterilized, or poorly sterilized nee-
dles and syringes (Figure 2).10,12,13 Anyone
who has ever injected illicit drugs should
be tested.14 Sexual transmission is the next
largest cause of HCV infection. Although
patients and spouses should be reassured
that the risk of transmission in a stable
monogamous relationship is less than 5%,8

they should also recognize that people with
high-risk sexual behavior, multiple partners,
and sexually transmitted disease are at
increased risk for HCV infection.8,10,13,14

Although the current prevalence among per-
sons with hemophilia is extraordinarily high

due to exposure to clotting factor concen-
trates produced before 1987 and/or blood
transfusions before 1992, the number of new
cases attributable to tainted blood products
is vanishingly low. Other minor categories of
risk include pre-1992 blood transfusions for
any purpose, current exposure to blood
products (eg, transplant patients, chronic
renal failure), infants born to HCV-infected
mothers (overall risk of maternal-infant
transmission is 5%), and needle-stick acci-
dents among health workers. Some studies
have suggested risk of HCV transmission
with percutaneous exposures, such as
acupuncture, body piercing, and tattooing,
but these risks are considered low.14
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Figure 1. Prevalence of Chronic HCV by Age Group and Sex:
Based on Retrospective Review of Claims in Health Plan
With 3.9 Million Members
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Overall, men had a higher rate of HCV infection compared with women,
with the highest prevalence rates observed in the group aged 45 to 54 years.
HCV indicates hepatitis C virus.
Used with permission from reference 9.

Figure 2. Sources of Infection for Persons With Hepatitis C

Injection drug use 60%

Unknown 10%
Other* 1%

Occupational 4%

Sexual 15%

Transfusion 10%
(before screening)

*Nosocomial; iatrogenic; perinatal.
Source: Reference 10.



Overall, HCV prevalence ranges from
very high (~90%) in groups such as injection
drug users and persons with hemophilia, to
moderate (~10%) in recipients of blood
transfusions before 1992, and to low (2%-
5%) in those exposed by needle stick and
sexual partners of HCV-infected persons.
The current CDC guideline on who should
be routinely tested for HCV infection

(Table 1)10 reflects this overall understand-
ing of HCV transmission risk and preva-
lence.13,14

Natural History

HCV is a small single-stranded RNA virus
(family Flaviviridae) with a preference for
hepatocytes. Its propensity for frequent
mutations allows the virus to evade a vigor-
ous cell-mediated immune response to the
initial infection. This weak early response of
T cells appears to set the stage for long-term
infection.4 There are 6 major strains or geno-
types of HCV and at least 50 subtypes. These
genotypes have different geographic distribu-
tions, with types 1a and 1b being the most
common in the United States (accounting for
about 75% of cases) and genotypes 2 and 3
present in about 10% to 20% of patients.8

These subtypes are clinically relevant—and
now routinely determined in testing—
because genotypes 2 and 3 are very suscepti-
ble to current combination therapy regimens
whereas genotype 1 has a lower response
rate to interferon-based therapies. 

Most patients have no signs or symptoms
of acute HCV infection. In those rare pa-
tients where acute symptoms can be tracked
(eg, a hospital worker with a needle stick
injury who is being closely monitored),
symptoms appearing a few weeks after expo-
sure may include jaundice, fatigue, anorexia,
weakness, dark urine, or abdominal pain.1

Even if such symptoms are present, they are
frequently mild, nonspecific, or intermit-
tent. After initial exposure, blood tests typi-
cally reveal HCV RNA within 1 to 3 weeks
and elevated serum alanine aminotrans-
ferase (ALT), which indicates liver injury,
within 4 to 12 weeks; at least 90% of patients
will have a positive antibody test 3 months
after HCV exposure.4

Currently, the enzyme immunoassay for
anti-HCV antibody is performed at the initial
screening test and then, in most cases, the
HCV RNA test is performed to confirm
viremia. These RNA tests using the poly-
merase chain reaction technique are
extremely sensitive and almost all patients
with chronic HCV will test positive. Both the
quantitative HCV RNA test and the ALT may
be useful in monitoring disease severity or
progression and, even more practical, in

REPORTS

S288 THE AMERICAN JOURNAL OF MANAGED CARE OCTOBER 2005

Table 1. Who Needs HCV Testing?

Routinely recommended

Based on increased risk for infection

• Ever injected illegal drugs

• Received clotting factors made before 1987

• Received blood/organs before July 1992

• Ever on chronic hemodialysis

• Evidence of liver disease

Based on need for exposure management

• Healthcare, emergency, public safety workers 
after needle stick/mucosal exposures to 
HCV-positive blood

• Children born to HCV-positive women

Not recommended (unless risk factor identified)

• Healthcare, emergency medical, and 
public safety workers

• Pregnant women

• Household (nonsexual) contacts of 
HCV-positive persons

• General population

Of uncertain need

Not confirmed as risk factor/prevalence low or
unknown

• Recipients of transplanted tissue

• Intranasal cocaine or other noninjection 
illegal drug users

• History of tattooing, body piercing

Confirmed risk factor but prevalence of 
infection low

• History of STDs or multiple sex partners

• Long-term steady sex partners of
HCV-positive persons

HCV indicates hepatitis C virus; STD, sexually transmit-
ted disease.
Source: Reference 10.



gauging response to antiviral therapy with
serial measurements.4

Progression from acute to chronic infec-
tion occurs in 50% to 85% of cases.15,16 The
15% or more of patients who are able to
“clear” the virus spontaneously are of great
interest to researchers. Understanding the
mechanisms of this natural immunity to
HCV may eventually lead to creation of an
effective preventive or therapeutic vaccine.
Chronic infections are often defined not by
symptomology (they are also usually clini-
cally silent) but by the persistence of HCV
RNA in the blood for 6 months or longer.4,13

This asymptomatic long-term phase lingers
over a period of decades and, in many cases,
over a lifetime.

In some individuals, however, chronic
HCV infection sets the stage for progressive
liver fibrosis and scarring. The factors that
accelerate this steady attrition of function-
ing liver cells include alcohol use, nonalco-
holic liver disease, coinfection with HIV or
hepatitis B virus, and male sex. However, it
is impossible to predict which patient with
chronic HCV infection will progress rapidly
to full-blown cirrhosis. Overall, about 20% of
patients with chronic HCV infection will
eventually develop cirrhosis, which may
itself remain clinically silent until advanced
disease or added risk factors produce overt
hepatic decompensation. Alternatively, even
without development of frank cirrhosis and
liver complications, patients with chronic
HCV infection may suffer from chronic
fatigue or decreased quality of life.4,17,18

The first signs of decompensated liver dis-
ease are generally mild, nonspecific, and
intermittent and include fatigue. Other
symptoms include right upper quadrant
discomfort and nausea. As the damage pro-
gresses, the symptoms become more promi-
nent and include muscle weakness, weight
loss, itching, dark urine, and fluid reten-
tion.4 Unfortunately, this late stage of dis-
ease progression is when many patients
receive the initial diagnosis of HCV
infection. Although a liver biopsy pro-
vides the definitive measure of hepatic
fibrosis, physical findings of a firm liver or
enlarged spleen provide further evidence of
advanced liver disease.8 Every year, approxi-
mately 3% to 6% of patients with cirrhosis

develop decompensated liver disease and
thus become potential candidates for liver
transplantation.15

Hepatocellular carcinoma (HCC) is
another complication of chronic HCV infec-
tion. Up to 4% of patients with long-term
HCV infection develop HCC every year.4,13,15

The virus seems to account for about one
third of HCC cases in the United States.4 As
with progression to cirrhosis, however, pre-
dicting which patients with HCV and cirrho-
sis will develop HCC is extremely difficult.

Indeed, the entire progression of HCV dis-
ease from stage to stage—from acute infec-
tion, to chronic hepatitis, to subclinical liver
fibrosis, to cirrhosis that is mostly compen-
sated, to decompensated liver disease and/or
to liver cancer—is hard to predict. Studies
that have evaluated this long-term natural
history of HCV have produced varying
results in terms of progression rates and risk
factors, variations that are likely due to dif-
ferences in the populations studied and the
study definitions employed.16 Nonetheless,
for clinicians and administrators seeking to
develop policies for screening and treatment
of HCV, the big picture should be clear: a sig-
nificant proportion of patients infected with
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Figure 3. Natural History of Hepatitis C
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HCV will develop liver disease and its seri-
ous consequences. The summary flow-sheet
in Figure 3 provides an overview of likely
patient outcomes.15 Identification of HCV-
infected patients earlier in this natural
course of disease will allow earlier interven-
tions in targeted high-risk groups.

Burden of HCV Will Grow 
From 2005 to 2020

The clinical and economic impact of
chronic HCV infection in the United States
will grow considerably in coming years. This
projected increase in disease burden may
seem paradoxical given the sharply de-
creased rates of new infections over the past
10 to 15 years. As just described, however, it
is the smoldering 20- and 30-year-old infec-
tion that is most capable of causing perma-
nent damage to the liver. Therefore, a large
population of individuals who acquired HCV
in the 1960s through the 1980s are at prime
risk to develop clinical disease over the next
decade. This coming increase in morbidity
and mortality due to HCV cirrhosis in the
face of declining overall prevalence of HCV
infections is depicted in Figure 4.19 Davis et
al have projected that as the duration of
infection increases in the diminishing
cohort of infected patients, the proportion
with cirrhosis will increase from 16% to 32%
by 2020 in an untreated population along
with increases in complications, such as
hepatic decompensation (up 106%), HCC

(up 81%), and liver-related deaths (up
180%).19

HCV is already thought to account for at
least 8000 to 12 000 deaths annually in the
United States.4,8,10 Based on epidemiologic
projections, mortality from HCV is expected
to increase 2- to 4-fold over the next 2
decades.2,20,21 As the death rate from infection
with HIV continues to decline, the effect of
“competing mortality” may boost mortality
due to HCV infections even further (ie,
patients coinfected with HIV and HCV will
live longer with HIV and therefore die from
HCV rather than HIV/acquired immunodefi-
ciency syndrome).4,22 Patients with HCC have
an especially poor prognosis,23 and these can-
cer deaths have also been rising24 and will
contribute to the increased HCV mortality in
the years ahead. Overall, HCV-related liver
disease is projected to cause 165 900 deaths
from 2010 to 2019 plus an additional 27 200
deaths from HCV-related HCC.20

Morbidity attributable to HCV in terms of
hospitalization and transplantation is also
significant and growing. From 1992 to 1998,
for example, hospitalizations in which HCV-
related liver disease was the primary or sec-
ondary reason for admissions rose about
6-fold in one study based on a national data-
base.2,25 Similarly, from 1990 to 2000, there
was a 5-fold increase in the number of ortho-
topic liver transplantation recipients with
HCV.2 Liver transplantation is the only
treatment option for patients with fully
decompensated cirrhosis, and HCV infection
is now the primary reason for this complex
and costly procedure. Reinfection with HCV
after transplantation is common and often
produces a rapidly progressive and hard-to-
treat form of liver disease. These trends in
increasing HCV morbidity are expected to
continue.2,26 Recent data from one of our
institutions, for example, indicate that HCV-
related hospitalizations have been increas-
ing by approximately 25% to 30% per year
(J McHutchison, personal communication).

Several researchers have attempted to
gauge the economic burden of HCV disease.
The national study of inpatient trends men-
tioned above estimated 1998 hospital
charges for HCV infection in excess of $1 bil-
lion.2 Another study estimated the com-
bined direct and indirect costs in 1997 to be

Figure 4. Projections of HCV Disease Beyond 2005
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approximately $5.5 billion,19 a level that
already rivals the costs of more prevalent
diseases, such as asthma.27 Only limited data
are available for insurers or healthcare
groups considering the “real-world” per-
patient costs of care for members with
chronic HCV infection. In a review of claims
from 191 patients with chronic HCV, the
total medical and pharmaceutical costs dur-
ing 1995-1997 totaled $7.1 million.28 In
another retrospective analysis of MCO
claims, the median HCV-related costs in
patients diagnosed with HCV and receiving
interferon alfa were $2470 per patient per
year.29 Practical studies of actual per-patient
costs will be required to help MCOs evaluate
the potential cost effectiveness of expensive
therapies, such as peginterferon alfa and rib-
avirin, in various patient populations.30,31

Looking ahead, the cost burden of HCV is
expected to grow parallel with the clinical
burden. Economic models taking into
account the projected increases in HCV mor-
bidity and mortality indicate that the direct
medical expenditures from 2010 to 2019 will
be $10.7 billion.20 Over this same period, the
societal costs attributable to the projected
720 000 years lost to decompensated cirrho-
sis and HCC are estimated to be $21.3 bil-
lion, while the indirect costs attributable to
deaths in those younger than 65 years of age
are expected to cost $54.2 billion.

Treatment Considerations

The ultimate goal of treatment is to pre-
vent the complications of chronic HCV
infection. This includes slowing disease pro-
gression, reducing hepatic inflammation and
necrosis, and reducing the risk of HCC.
Because these complications accrue, as just
discussed, over an extremely long time
frame, at different rates in different patients,
and subclinically, the primary measurable
goal of HCV therapy is to produce a sus-
tained virologic response (SVR). The SVR is
defined as the absence of HCV RNA in the
serum at the end of treatment and 6 months
later.14 The vast majority of patients—
greater than 99%—who are still HCV-RNA
negative 6 months after completing therapy
will remain so indefinitely.32 SVR is consid-
ered, in practical terms, a signal of “cure” for
chronic infection.

The options for HCV therapy have
evolved over the past decade to produce
steady gains in overall response rates
(Figure 5).14 In the mid-1980s, monothera-
py with interferon alfa for 6 months led to
SVRs in only about 1 of every 10 patients.
When this recombinant form of a natural
host protein with antiviral properties was
administered for 1 full year, the response
rate doubled. With the addition of ribavirin,
an oral agent with multiple nonspecific
antiviral and immune properties, SVRs dou-
bled again to the range of 34% to 42%. The
most recent innovation in pharmaceutical
design was to increase the half-life of the
interferon molecule by attaching an inert
polyethylene glycol moiety. When these
long-acting forms of peginterferon are com-
bined with ribavirin, more than half of the
treated patients attain the virologic cure.
The recommended dosing for agents
approved by the US Food and Drug Ad-
ministration for use in chronic HCV infec-
tion is listed in Table 2.14

Most of the trials supporting the efficacy
of the combination regimen are based on the
surrogate outcomes of SVR. Some evidence
of treatment-related improved survival
and/or reduction of liver fibrosis/cirrhosis or
HCC is also available,33-38 but larger longer-
term trials to document improved survival,

Figure 5. Milestones in Therapy of Chronic HCV
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prevention of end-stage liver disease, and
reduction in rates of HCC are still required.39

In particular, data on long-term treatment
outcomes in populations of asymptomatic
HCV-infected patients, such as those who
might be identified in screening, are lacking.40

Documentation of cost effectiveness of
anti-HCV therapy—which can cost up to
$20 000 or $30 000 per year per patient—is
also still required. Despite these remaining
questions, the evidence of efficacy with anti-
HCV therapy is compelling and the National
Institutes of Health (NIH) consensus commit-
tee considers pegylated interferon alfa plus
ribavirin as the standard of care for chronic
HCV infection.4,8 According to the NIH:

“All patients with chronic hepatitis C are
potential candidates for antiviral therapy.
Treatment is recommended for patients with
an increased risk of developing cirrhosis.
These patients are characterized by detectable
HCV RNA levels higher than 50 IU/mL, a liver
biopsy with portal or bridging fibrosis, and at
least moderate inflammation and necrosis.
The majority also have persistently elevated
ALT values.”

The practice guidelines of the American
Association for the Study of Liver Diseases
(AASLD) also consider peginterferon alfa
plus ribavirin the treatment of choice for
chronic HCV infection.14 As detailed in
Figure 6,14 the need for biopsy confirmation
as well as the choice of dose and duration of
treatment depend on the genotype of the
virus. In fact, both the NIH and AASLD
guidelines emphasize the need to individual-
ize therapy based on the likelihood of treat-
ment response, the potential for side effects,
the severity of liver disease, and the pres-
ence of comorbid conditions.4,14

Differences in treatment response based
on such factors have been made clear in the
major randomized clinical trials with pegin-
terferon alfa plus ribavirin. In a study of
1530 patients with chronic infection, for
example, SVR in patients with genotype 1
was 42% compared with an SVR of 54% in
the patient population as a whole.41 In this
same study, the incremental benefit of using
pegylated interferon alfa-2b rather than non-
pegylated interferon was +9% in the geno-
type 1 group (P = .01) versus just +3% in the

Table 2. Drugs Used in the Treatment of Chronic Hepatitis C

Generic (trade name) Recommended dose

Combination peginterferon regimens with ribavirin

Peginterferon alfa-2a (40 kd) (Pegasys, Hoffmann-La Roche, Nutley, NJ) 180 µg SQ once weekly regardless of weight

Peginterferon alfa-2b (12 kd) (Peg-Intron, Schering-Plough Corporation, 1.5 µg/kg SQ once weekly
Kenilworth, NJ)

Ribavirin (Rebetol, Schering-Plough Corporation, Kenilworth, NJ; 800-1200 mg PO daily (in divided doses), dose
Copegus, Hoffmann-La Roche) depending on infection, genotype, and patient weight

Regimens used in certain clinical circumstances

Peginterferon alfa-2a (40 kd) (Pegasys) as monotherapy 180 µg SQ once weekly regardless of weight

Peginterferon alfa-2b (12 kd) (Peg-Intron) as monotherapy 1.0 µg/kg SQ once weekly

Interferon alfa-2b + ribavirin (Rebetron, Schering-Plough Corporation) Interferon alfa-2b SQ 3 mU tiw, ribavirin 1000 mg PO
daily ≤75 kg or 1200 mg daily if >75 kg (in 2 
divided doses)

Interferon

Alfa-2a (40 kd) (Roferon-A, Hoffmann-La Roche) 3 mU SQ tiw

Alfa-2b (Intron-A, Schering-Plough Corporation) 3 mU SQ tiw

Consensus (Infergen, InterMun, Brisbane, CA) 9 µg SQ tiw; 15 µg tiw in nonresponders

kd indicates kilodaltons; SQ, subcutaneously; tiw, 3 times per week; PO, per mouth; mU, million units.
Used with permission from reference 14.
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genotype 2 and 3 group. This study also
showed that SVRs were higher in those
patients who adhered more to therapy.
Essentially identical results were found in
the other major randomized trial with com-
bination therapy (n = 1121), where the SVR
in all patients receiving pegylated interferon
alfa-2a plus ribavirin was 56% overall, and
76% in those with genotype 2 or 3.42

The range of side effects seen with inter-
feron-based therapy in these and other tri-
als was considerable although generally
manageable; side effects included neutrope-
nia, fever/nausea, and injection-site reac-
tions (Table 3).8,41,42 The interferon side
effects generally diminish after the first few
weeks of therapy, and acetaminophen may
be helpful for muscle aches and low-grade
fever. Depression requires careful monitor-
ing and may benefit from antidepressant
therapy.8 The contraindications to interfer-
on therapy include severe depression or
other neuropsychiatric syndromes, active
substance or alcohol abuse, autoimmune
disease (eg, rheumatoid arthritis, lupus, pso-
riasis) that is not well controlled, bone mar-
row compromise, and an inability to
practice birth control. The dose-related ane-
mia associated with ribavirin can precipitate
angina or myocardial infarction in suscepti-
ble people receiving combination therapy.
This is why ribavirin is contraindicated in
patients with marked anemia or coronary
artery or cerebrovascular disease. Renal dys-
function and inability to practice birth con-
trol are other ribavirin contraindications.8

In summary, the major trials confirm that
anti-HCV drug treatment is effective in more
than 50% of all patients and in approximate-
ly 80% of those patients with genotype 2 or
3. Adherence to therapy is critical in obtain-
ing the best results. A retrospective analysis
has documented that patients who receive
more than 80% of their total interferon doses
and more than 80% of their ribavirin doses
for more than 80% of the duration of thera-
py (ie, “80+80+80”) had significantly higher
SVRs compared with those with worse
adherence (Figure 7).43 These results imply
that patient selection, education, and moni-
toring are critical to successful treatment of
patients with chronic HCV infection. Careful
attention to these factors will help MCOs

Figure 6. AASLD Guidelines for Treatment of Chronic HCV
in Patients With Genotype 1 (6A) or Genotype 2 or 3 (6B)

Eligible patient
Anti-HCV positive

Determine quantitative HCV RNA
Determine HCV genotype: if genotype 1

More than
partial fibrosis:

Begin treatment

No fibrosis or
partial fibrosis only:

Consider no treatment

HCV RNA declines at least 2 .0 logs

Continue treatment for a total of 48 wk Consider stopping treatment

HCV RNA declines by <2 .0 logs

Liver biopsy suggested

Determine quantitative HCV RNA at week 12

Qualitative HCV RNA at week 48 (end of treatment)
and at week 72 (to establish SVR)

Treat with peginterferon
plus ribavirin 

1.0 g ≤75 kg; 1.2 g >75 kg

Eligible patient
Anti-HCV positive

Determine quantitative HCV RNA
Determine HCV genotype: if genotype 2 or 3

HCV RNA detected

Treatment failed Qualitative HCV RNA at week 48
(24 wk after ending treatment)

to establish SVR

HCV RNA not detected

Liver biopsy optional

Qualitative HCV RNA at 24 wk
to establish ETR

Treat with peginterferon
plus ribavirin 

800 mg for 24 wk

A

B

AASLD indicates American Association for the Study of Liver Diseases;
HCV, hepatitis C virus; RNA, ribonucleic acid; ETR, end of treatment
response; SVR, sustained virologic response.
Used with permission from reference 14.
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and health plans attain optimal results with
the limited resources available.

Conclusion

MCOs now provide care for large cohorts
of individuals with chronic HCV infections.
Because many of these individuals are cov-
ered by employer-sponsored plans, the clin-
ical and economic fallout of liver disease
from these members with chronic hepatitis
will be borne increasingly by MCOs and pri-
vate insurers in the years ahead.9,44 To
reduce this projected rise in the burden of
HCV-related symptomatic liver disease,
health plans will need to increase efforts at
targeted HCV screening and treatment.
Detection of chronic HCV before the onset
of liver cirrhosis and decompensation will
allow, in those individuals deemed at high
risk for progression, counseling and insti-
tution of anti-HCV combination drug ther-
apy that now essentially cures more than
half of all infected patients. Adherence to
therapy is critical in producing a greater
SVR and, hence, in preventing advanced
liver disease.

REFERENCES

1. Centers for Disease Control and Prevention.
Hepatitis Surveillance Report No. 59, Atlanta, Ga: US
Department of Health and Human Services, Centers for
Disease Control and Prevention, 2004.
2. Kim WR. The burden of hepatitis C in the United
States. Hepatology. 2002;36(5 suppl 1):S30-S34.
3. Alter MJ, Kruszon-Moran D, Nainan OV, et al. The
prevalence of hepatitis C virus infection in the United
States, 1988 through 1994. N Engl J Med. 1999;341:
556-562.
4. National Institutes of Health. National Institutes of
Health Consensus Development Conference Statement:
Management of Hepatitis C: 2002—June 10-12, 2002.
Hepatology. 2002;36(5 suppl 1):S3-S20.
5. Cheung RC, Hanson AK, Maganti K, Keeffe EB,
Matsui SM. Viral hepatitis and other infectious diseases
in a homeless population. J Clin Gastroenterol.
2002;34:476-480.
6. Hoofnagle JH. Hepatitis C: the clinical spectrum of
disease. Hepatology. 1997;26(suppl 1):15S-20S.
7. Hoofnagle JH. Course and outcomes of hepatitis C.
Hepatology. 2002;36(suppl 1):S21-S29.
8. National Institute of Diabetes and Digestive and
Kidney Disease, National Institutes of Health. Chronic
hepatitis C: current disease management. NIH publica-
tion No 03-4230, February 2003. Available at: http://
digestive.niddk.nih.gov/ddiseases/pubs/chronichepc.
index.htm. Accessed September 7, 2004.

Table 3. Common Side Effects of Anti-HCV
Therapy

Interferon alfa and peginterferon alfa

• Fatigue

• Muscle aches

• Headaches

• Nausea and vomiting

• Skin irritation at the injection site

• Low-grade fever

• Weight loss

• Irritability

• Depression

• Mild bone marrow suppression

• Hair loss (reversible)

Ribavirin

• Anemia

• Fatigue and irritability

• Itching

• Skin rash

• Nasal stuffiness, sinusitis, and cough

Source: Reference 8.

Figure 7. Pegylated Interferon alfa-2b Plus Ribavirin: Effect
of Adherence on Response

100

75

50

25

0

%
 S

us
ta

in
ed

 v
ir

ol
og

ic
 r

es
po

ns
e

61 57

72

54 52

63

48
34

63

All Patients
Peg IFN 1.5 µg/kg +

RBV 800 mg 

Genotype 1
Peg IFN 

1.5 µg/kg +
RBV >10.6 mg/kg 

All Patients
Peg IFN 

1.5 µg/kg + 
RBV >10.6 mg/kg 

Intention 
to Treat

80+80+80

<80/<80/<80

vs P<.05

Peg IFN indicates pegylated interferon alfa-2b; RBV, ribavirin.
Source: Reference 43.



VOL. 11, NO. 10, SUP. THE AMERICAN JOURNAL OF MANAGED CARE S295

Chronic Hepatitis C: An Age Wave of Disease Burden

9. Shatin D, Schech SD, Patel K, McHutchison JG.
Population-based hepatitis C surveillance and treatment
in a national managed care organization. Am J Manag
Care. 2004;10:250-256.
10. Centers for Disease Control and Prevention.
Hepatitis C Slide Kit. Division of Viral Hepatitis (1/17/03).
Available at: http://www.cdc.gov/ncidod/diseases/
hepatitis/slideset/index.htm. Accessed Sept 9, 2005.
11. Centers for Disease Control and Prevention. Disease
burden from viral hepatitis A, B, and C in the United States.
Available at: http://www.cdc.gov/ncidod/diseases/
hepatitis/resources/dz_burden02.htm. Accessed Sept 9, 2005.
12. Alter MJ. Prevention of spread of hepatitis C.
Hepatology. 2002;36(suppl 1):S93-S98.
13. Centers for Disease Control and Prevention.
Recommendations for prevention and control of hepatitis
C virus (HCV) infection and HCV-related chronic dis-
ease. MMWR Recomm Rep. 1998;47(RR-19):1-39.
14. Strader DB, Wright T, Thomas DL, Seeff LB;
American Association for the Study of Liver Diseases.
Diagnosis, management, and treatment of hepatitis C.
Hepatology. 2004;39:1147-1171.
15. Di Bisceglie AM. Natural history of hepatitis C: 
its impact on clinical management. Hepatology.
2000;31:1014-1018.
16. Seeff LB. Natural history of chronic hepatitis C.
Hepatology. 2002;36(suppl 1):S35-S46.
17. Hassoun Z, Willems B, Deslauriers J, Nguyen BN,
Huet PM. Assessment of fatigue in patients with chronic
hepatitis C using the Fatigue Impact Scale. Dig Dis Sci.
2002;47:2674-2681.
18. Foster GR, Goldin RD, Thomas HC. Chronic hepati-
tis C virus infection causes a significant reduction in
quality of life in the absence of cirrhosis. Hepatology.
1998;27:209-212.
19. Davis GL, Albright JE, Cook SF, Rosenberg DM.
Projecting future complications of chronic hepatitis C in
the United States. Liver Transpl. 2003;9:331-338.
20. Wong JB, McQuillan GM, McHutchison JG,
Poynard T. Estimating future hepatitis C morbidity, mor-
tality, and costs in the United States. Am J Public
Health. 2000;90:1562-1569.
21. Armstrong GL, Alter MJ, McQuillan GM, Margolis
HS. The past incidence of hepatitis C virus infection:
implications for the future burden of chronic liver disease
in the United States. Hepatology. 2000;31:777-782.
22. Bica I, McGovern B, Dhar R, et al. Increasing mor-
tality due to end-stage liver disease in patients with
human immunodeficiency virus infection. Clin Infect
Dis. 2001;32:492-497.
23. Stuart KE, Anand AJ, Jenkins RL. Hepatocellular car-
cinoma in the United States. Prognostic features, treatment
outcome, and survival. Cancer. 1996;77:2217-2222.
24. El-Serag HB, Mason AC. Rising incidence of hepato-
cellular carcinoma in the United States. N Engl J Med.
1999;340:745-750.
25. Kim WR, Gross JB Jr, Poterucha JJ, Locke GR 3rd,
Dickson ER. Outcome of hospital care of liver disease
associated with hepatitis C in the United States.
Hepatology. 2001;33:201-206.
26. Sandler RS, Everhart JE, Donowitz M, et al. The
burden of selected digestive diseases in the United
States. Gastroenterology. 2002;122:1500-1511.
27. Leigh JP, Bowlus CL, Leistikow BN, Schenker M.
Costs of hepatitis C. Arch Intern Med. 2001;
161:2231-2237.

28. Rosenberg DM, Cook SF, Lanza LL. Health care,
treatment patterns and cost of services for patients infect-
ed with chronic hepatitis C virus in a large insured New
England population. J Viral Hepat. 2000;7:361-367.
29. Armstrong EP, Charland SL. Burden of illness of
hepatitis C from a managed care organization perspec-
tive. Curr Med Res Opin. 2004;20:671-679. 
30. Sullivan SD, Craxi A, Alberti A, et al. Cost effective-
ness of peginterferon alpha-2a plus ribavirin versus
interferon alpha-2b plus ribavirin as initial therapy for
treatment-naive chronic hepatitis C. Pharmacoeconomics.
2004;22:257-265. 
31. Buti M, San Miguel R, Brosa M, et al. Estimating the
impact of hepatitis C virus therapy on future liver-related
morbidity, mortality and costs related to chronic hepati-
tis C. J Hepatol. 2005;42:639-645.
32. McHutchison J, Davis GL, Esteban-Mur R, et al.
Durability of sustained virologic response in patients
with chronic hepatitis C after treatment with interferon a-
2b alone or in combination with ribavirin. Hepatology.
2001;34:244A(281).
33. Camma C, Di Marco V, Lo Iacono O, et al. Long-
term course of interferon-treated chronic hepatitis C.
J Hepatol. 1998;28:531-537. 
34. Benvegnu L, Chemello L, Noventa F, Fattovich G,
Pontisso P, Alberti A. Retrospective analysis of the effect
of interferon therapy on the clinical outcome of patients
with viral cirrhosis. Cancer. 1998;83:901-909.
35. Miyaguchi S, Watanabe T, Takahashi H, Nakamura
M, Saito H, Ishii H. Interferon therapy for hepatocellu-
lar carcinoma patients with low HCV-RNA levels.
Hepatogastroenterology. 2002;49:724-729.
36. Yoshida H, Arakawa Y, Sata M, et al. Interferon
therapy prolonged life expectancy among chronic hepa-
titis C patients. Gastroenterology. 2002;123:483-491.
37. Azzaroli F, Accogli E, Nigro G, et al. Interferon plus
ribavirin and interferon alone in preventing hepatocellu-
lar carcinoma: a prospective study on patients with HCV
related cirrhosis. World J Gastroenterol. 2004;10:
3099-3102.
38. Poynard T, McHutchison J, Manns M, et al. Impact
of pegylated interferon alfa-2b and ribavirin on liver
fibrosis in patients with chronic hepatitis C.
Gastroenterology. 2002;122:1303-1313.
39. Chander G, Sulkowski MS, Jenckes MW, et al.
Treatment of chronic hepatitis C: a systematic review.
Hepatology. 2002;36(suppl 1):S135-S144.
40. Chou R, Clark EC, Helfand M; US Preventive
Services Task Force. Screening for hepatitis C virus
infection: a review of the evidence for the US Pre-
ventive Services Task Force. Ann Intern Med.
2004;140:465-479.
41. Manns MP, McHutchison JG, Gordon SC, et al.
Peginterferon alfa-2b plus ribavirin compared with inter-
feron alfa-2b plus ribavirin for initial treatment of chron-
ic hepatitis C: a randomised trial. Lancet. 2001;
358:958-965.
42. Fried MW, Shiffman ML, Reddy KR, et al.
Peginterferon alfa-2a plus ribavirin for chronic hepatitis
C virus infection. N Engl J Med. 2002;347:975-982.  
43. McHutchison JG, Manns M, Patel K, et al.
Adherence to combination therapy enhances sustained
response in genotype-1-infected patients with chronic
hepatitis C. Gastroenterology. 2002;123:1061-1069. 
44. Williams I. New epidemiologic data on hepatitis B
and C. Am J Manag Care. 1998;4(suppl):S667-S670.


