
 H
epatitis C virus (HCV) infection 
is the most common chronic 
blood-borne infection in the 
United States, with en estimated 

3.8 million persons exposed and 2.7 mil-
lion persons chronically infected.1 The inci-
dence of new infections was greatest from 
the 1960s through the 1980s, peaking at 
around 250,000 new cases annually, and 
has now dropped to 30,000 to 40,000 new 
cases annually.2 The most common routes 
of infection are injection drug use and pre-
vious (before 1992) contact with tainted 
blood products. This disease usually runs 
an asymptomatic course for many years, 
and some patients never develop any symp-
toms. If symptoms do develop, they often 
are nonspecific (e.g., nausea, fatigue, vague 
abdominal discomfort). About 10 to 20 per-
cent of chronically infected persons progress 

to cirrhosis over an average of  
20 years.2-4 Faster rates of pro-
gression are seen in persons 
who are infected at an older 
age, or who have modifying 
risk factors such as moderate 
or heavy alcohol consumption, 

human immunodeficiency virus (HIV), or 
other coexistent liver diseases.3,4

Because of the slow disease progression, 
our society is just now starting to suffer the 
consequences of the past HCV epidemic. It 
is estimated that the prevalence of cirrhosis 
will double and that liver-related deaths 
will triple compared with the past decade.5 
Because viral eradication is thought to pre-
vent disease progression, a recent National 
Institutes of Health consensus guideline6 rec-
ommended treatment with pegylated inter-
feron (PEG-Intron) and ribavirin (Rebetol) 
for patients with detectable HCV RNA viral 
loads higher than 50 copies per mL, a liver 
biopsy with portal or bridging fibrosis, and 
at least moderate inflammation and necro-
sis.6 Treatment is expensive (approximately 
$20,000 to $30,000 per year for the medica-
tion alone) and is not well tolerated. Sus-
tained viral response rates have improved 
significantly over the past decade, from an 
estimated 5 to 15 percent using interferon 
alone to over 40 to 80 percent using a combi-
nation of pegylated interferon and ribavirin.6 
To date, the disease-oriented evidence has 
shown elimination of viral RNA, but there 
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is little outcome-oriented evidence to show a decrease in 
morbidity or mortality in those receiving these medica-
tions.7 For this reason, the U.S. Preventive Services Task 
Force does not find sufficient evidence to recommend 
routine screening of high-risk populations.8

The virus has various genotypes, that respond quite 
differently to treatment. Genotypes other than 1, 2, and 
3 are uncommon in the United States. The response rate 
for genotypes 2 and 3 is around 80 percent, whereas the 
response rate for genotype 1 is around 45 percent.6 This 
article will focus on HCV treatment and relevant side 
effects. A previous article9 in American Family Physician 
discussed the considerations in the work-up and the 
decision to treat patients with HCV. 

Dosing Regimens
The current treatment for chronic HCV is the combina-
tion of pegylated interferon and ribavirin. Previously, 
treatment had been with interferon alone, but the addi-
tion of a polyethylene-glycol side chain (pegylation) 
to the interferon gives it a much longer bioavailability, 
allowing for weekly injections rather than three injections 
per week. Pegylated interferon doubles the sustained viral 
response rate.10 When combined with pegylated inter-
feron, ribavirin improves response rates for most popu-
lations to 42 to 46 percent for patients with genotype 1 
and 76 to 82 percent for patients with genotypes 2 and 3. 
The combination is superior to older regimens,11-13 and 
monotherapy should no longer be used, except in indi-

TABLE 1

Dosing of Pegylated Interferon and Ribavirin*

Drug Form Recommended treatment regimen†

Pegylated interferon  
alfa-2b (PEG-Intron) 

Pen injection system 1.5 mcg per kg subcutaneously once weekly

Pegylated interferon  
alfa-2a (Pegasys)

Prefilled syringe 180 mcg subcutaneously once weekly

Ribavirin (Rebetol) Capsule Viral genotype 1:
Weight 75 kg (165 lb) or greater: three 200-mg capsules twice daily  

(total daily dose of 1,200 mg)
Weight less than 75 kg: two 200-mg capsules every morning and three  

200-mg capsules every evening (total daily dose of 1,000 mg)

 
 

  Viral genotypes 2 and 3: 
All weights: two 200 mg capsules twice daily (total daily dose of 800 mg)

*—Dosages are for adults only.
†—For all forms of pegylated interferon and ribavirin, treatment is 48 weeks for viral genotype 1 and 24 weeks for viral genotypes 2 and 3.

Information from references 14 and 15.

SORT: Key Recommendations for Practice

Clinical Recommendation
Evidence  
rating References

Epoetin alfa (Epogen) should be used to reduce the number of patients who require ribavirin  
(Rebetol) dose reductions because of drug-induced anemia.

A 18, 19

The general population should not be screened for hepatitis C because the potential harms are  
likely to outweigh any benefits.

B 8

Clinicians should have a low threshold for addition of selective serotonin reuptake inhibitors in  
patients with depressive symptoms.

B 21

All patients with hepatitis C should be considered for possible treatment. C 6

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, see page 555 or www.
aafp.org/afpsort.xml.
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viduals for whom ribavirin is contraindicated (i.e., those 
with known hemolytic anemia or renal failure). Dosing 
and length of treatment are based on the patient’s weight 
and viral genotype (Table 1 14,15).

Pegylated interferon comes in a pen injection system 
or a prefilled syringe. Self-administering a subcutaneous 
injection can be intimidating initially to some patients. 
Staff in the physician’s office can play a key role in 
patient education and support. Many treating offices 
have a registered nurse, nurse practitioner, or physician’s 
assistant teach patients about treatment and its side 
effects before starting therapy, and these professionals 
remain accessible for supportive management of side 
effects during the course of the treatment. 

Providing Support to Improve Patient Adherence
The medications used to treat HCV have a challeng-
ing side effect profile, and response rates are lower 
for patients who do not complete the entire course of 
treatment or who receive less than 80 percent of the 

intended total dose11,16; attention therefore should be 
paid to providing counseling and support both before 
and during treatment. Potential side effects from the 
use of pegylated interferon and ribavirin are listed in 
Table 2.9,17 Because many rare but serious complications 
can occur during treatment, patients should contact 
their physicians if unusual symptoms, especially car-
diopulmonary or visual symptoms, occur.

Nurse support lines, available 24 hours a day, are 
provided by the medication manufacturers, enabling 
patients to speak directly with a nurse specialist regard-
ing any difficulties they are experiencing. The Scher-
ing-Plough Pharmaceuticals program is called “Be in 
charge” (888-437-2608), and the Roche Laboratories 
program is called “ Pegassist” (877-734-2797). 

Complications and Side Effects
Pegylated interferon can cause fatal or life-threaten-
ing complications such as neuropsychiatric emergen-
cies, autoimmune reactions, ischemia, and infections. 

TABLE 2

Side Effects of Treatment of HCV Infection with Pegylated Interferon and Ribavirin Therapy

Side effect Comments or initial management

Alopecia May worsen over the course of treatment but reverses after treatment.

Anorexia Weight should be monitored throughout treatment; eating small, frequent meals and controlling nausea can help.

Cough Not usually severe, but more serious side effects such as reduced pulmonary function and pneumonia  
or pneumonitis can occur and may need to be investigated.

Depression Conduct baseline and routine assessments for depression.
Counseling and support groups can help; formal psychiatric consultation and use of antidepressants sometimes 

are necessary.

Erythema at 
injection site

Apply ice to skin before the injection; the injection site should not be massaged; rotate injection site.

Fatigue Advise patient to continue a mild exercise routine when possible; strenuous activities and responsibilities should 
be avoided on the day after injection; may require cutting back on pretreatment activities.

Myalgia Use OTC analgesics such as acetaminophen or NSAIDs to relieve myalgia; warm soaks, compresses, mild 
exercise, and mild massage may help.

Nausea Advise patient to maintain adequate hydration, eat small, frequent meals, and avoid unpleasant sights,  
tastes, and smells; prescription antiemetics can be used if necessary.

Pruritus 
 

Instruct patient to follow general practices for preventing dry skin; avoiding hot baths and showers may help; 
liver and renal function may need to be checked; the patient may need to be assessed for autoimmune skin 
conditions such as psoriasis; use of a mild steroid preparation may be required.

HCV = hepatitis C virus; OTC = over-the-counter; NSAID = nonsteroidal anti-inflammatory drug.

NOTE: The following are rare (less than 1 percent) but serious complications of treatment with pegylated interferon and ribavirin: angina, arrhythmias, 
autoimmune conditions, blindness from optic neuritis or retinal ischemia or thrombosis, bronchiolitis obliterans, bronchoconstriction, cardiomyopa-
thy, diabetes, gout, hepatic dysfunction, injection site necrosis, myocardial infarction, pancreatitis, pericardial effusion, pneumonia or pneumonitis, 
psychosis, relapse of drug addiction, renal failure, sarcoidosis, suicide attempt, thyroid dysfunction, and urticaria.

Adapted from Ward RP, Kugelmas M, Libsch KD. Management of hepatitis C: evaluating suitability for drug therapy. Am Fam Physician 2004;69:1429-36 
(Table 4 available online only at: http://www.aafp.org/afp/20040315/1429.html), with additional information from reference 17.

Hepatitis C
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In some cases, complications do not resolve even 
when medication is withdrawn. Ribavirin causes birth 
defects, fetal demise, serious hemolytic anemias, and 
worsening of cardiac disease. It also may be carcino-
genic. Patients should be carefully counseled about 
the risks of these medications and monitored closely 
during treatment. A f low sheet for monitoring patients 
who are receiving treatment for HCV infection is pro-
vided in Figure 1.

Interferons can cause bone marrow suppression 
that may result in declines in all three blood cell 
lines. Ribavirin can cause a hemolytic anemia. The 
traditional approach to hematologic toxicity has been 
reducing the dose of the offending antiviral; however, 
lower doses also may reduce treatment efficacy.16 The 
use of epoetin alfa (Epogen) at a dose of 40,000 units 
subcutaneously once per week is effective in increasing 
the hematocrit level in patients receiving treatment 
and in reducing the number of patients who require 
reductions or discontinuations of their ribavirin.18 If 
anemia becomes a problem, an attempt should be made 
to use epoetin alfa before reducing the ribavirin dosage 
below 800 mg a day.16,19 Special caution should be used 
for patients with cardiac disease. Most of the drop in 

hematocrit typically occurs in the first month, with 
the nadir occurring somewhere between weeks 8 and 
24 of therapy.

Interferon-induced neutropenia may put the patient 
at increased risk for bacterial infections, although recent 
data suggest this risk is small.20 Granulocyte colony-
stimulating factor (G-CSF) treatment may prove useful 
in increasing the white blood cell count, and a reason-
able approach is to maintain the neutrophil count above 
500 per L (0.5 3 109 per L). Studies clarifying the 
optimal dose and the levels of neutropenia at which to 
intervene are not yet available. Most of the increased risk 
of infection is confined to those with liver cirrhosis, sup-
pressed immune systems, or profound neutropenia. The 
use of G-CSF or epoetin alfa will substantially increase 
the overall cost of treatment. Treatment-induced throm-
bocytopenia usually is mild and rarely leads to clinically 
significant bleeding. 

One system for following hematologic parameters is to 
check a patient’s complete blood count every two weeks 
for the first two months and monthly thereafter until 
completion of therapy. Table 314,15 outlines the suggested 
parameters for decreasing or discontinuing medication 
in response to hematologic abnormalities.

TABLE 3

Dosing Reductions for Pegylated Interferon and Ribavirin in Response to Treatment-Induced 
Hematologic Abnormalities*

Laboratory parameter Criteria for dose reduction
Criteria for treatment 
discontinuation

Hemoglobin (in  
patients with no  
cardiac history)

If hemoglobin drops below 10 g per dL (100 g per L): reduce 
ribavirin (Rebetol) dose by 200 to 400 mg per day†

Hemoglobin less than 8.5 g per dL  
(85 g per L)

Hemoglobin (in  
patients with known 
cardiac history)

Any hemoglobin decrease greater than 2 g per dL (20 g per L) 
during any four-week period of treatment: reduce ribavirin 
dose by 200 to 400 mg per day and pegylated interferon 
(PEG-Intron) dose by 25 to 50 percent†

Hemoglobin less than 12 g per dL 
(120 g per L) after four weeks on 
reduced dose

White blood cell  
count (WBC)

If WBC drops below 1.5 3 103 per µL (1.5 3 109 per L): reduce 
pegylated interferon dose 25 to 50 percent

WBC count less than 1.0 3 103 per 
µL (1.0 3 109 per L)

Absolute neutrophil  
count

 If neutrophils drop below 0.75 3 103 per µL (0.75 3 109 per L):  
reduce pegylated interferon dose by 25 to 50 percent

Neutrophil count less than 0.5 3 103  
per µL (0.5 3 109 per L)

Platelet count‡ 
 

If platelets drop below 50,000 to 80,000 per µL (50 to  
80 3 109 per L): reduce pegylated interferon dose by  
25 to 50 percent†

Platelet count less than 25,000 to 
50,000 per µL (25 to 50 3 109 
per L)†

*—Dose reduction recommendations are from the medication package inserts.14,15 They are not evidence based, and there is some variation among 
individual physicians regarding cutoffs.
†—These dose reductions should be made only after an attempt to maintain the blood count with erythropoietin.
‡–Range reflects the different recommendations given by different brands of pegylated interferon.

Information from references 14 and 15.
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interferon-associated depression

Interferon can exacerbate preexisting symptoms of 
depression or cause new onset of symptoms in a previ-
ously healthy patient. The incidence of depression among 
persons receiving treatment with interferon is around 20 
to 30 percent,11,14 so physicians should question patients 
regarding mood and depression before treatment and at 
every  follow-up visit. It is appropriate to use a standard-
ized depression questionnaire intermittently. Particular 
care should be taken in patients who start with some 
baseline symptoms, or whose depression has previously 
been severe enough to include suicide attempts or hospi-
talization. Patients whose history raises concern should 
be stable before initiation of therapy, and some physi-
cians require that high-risk patients are monitored con-
currently by a psychiatrist during anti-HCV treatment. 
There is some evidence that selective serotonin reuptake 
inhibitors (SSRIs) are effective in the treatment of inter-
feron-associated depression,21 and there should be a low 
threshold for their use in susceptible patients.  

The appearance of mild symptoms of  depression 
should prompt an increase of patient contact with the 
physician by office visit or by phone. Moderate symp-
toms should prompt a reduction of interferon dose by 
25 to 50 percent with continued weekly contact. If symp-
toms fail to improve despite dose reduction and concur-
rent SSRI use, or if they become severe, treatment should 
be discontinued and psychiatric assistance obtained.14

teratogenic side effects

Extreme care must be taken in counseling patients before 
initiation of treatment and in monitoring patients during 
treatment to ensure that they do not become pregnant. 
The U.S. Food and Drug Administration has assigned 

ribavirin to pregnancy risk category X (positive evidence 
of human fetal risk outweighs any possible benefit). Rib-
avirin has been shown to be teratogenic even at doses that 
are one hundredth of those generally prescribed, so there 
is concern that even the small amounts in seminal fluid 
could be dangerous. For this reason, it is recommended 
that women of childbearing potential and men should 
use two forms of contraception during intercourse while 
undergoing treatment and for six months after treatment 
has concluded. Women of childbearing potential also 
should take monthly pregnancy tests during this time. 
Registries to monitor pregnancy outcomes have been 
established by the manufacturers of ribavirin, and physi-
cians and patients are encouraged to contact them if a 
pregnancy occurs during treatment.

other possible complications 

It is useful to track several other parameters during 
treatment, although the optimal interval for checking 
these values has not been demonstrated experimen-
tally. Elevations of transaminases often will resolve 
during the treatment as the medication eliminates the 
virus and its accompanying inflammation. Markedly 
increased alanine aminotransferase can indicate the 
development of an autoimmune hepatitis, which may 
require treatment cessation. Elevations of bilirubin 
usually are an indication of hemolysis caused by the 
ribavirin and usually are concomitant with drops in 
the hematocrit. Between 1 and 2 percent of patients will 
develop thyroid abnormalities severe enough to require 
clinical interventions, so thyroid-stimulating hormone 
levels should be checked periodically while the patient 
is on treatment. Triglycerides can be elevated and can 
cause pancreatitis.

other medical issues during treatment

All patients with HCV should be evaluated for Hepa-
titis A (HAV total antibody) and Hepatitis B (HBV 
surface antigen and HBV surface antibody) and, if not 
already immune, they should receive these vaccina-
tions.6 Because of the similarities in the risk factors for 
HIV and HCV, patients with either of these infections 
should be screened for the other.6 

Discontinuing Medication Because  
of  Treatment Failure
The goal of treatment is eradication of the virus. In a 
subset of patients it can be determined in the early weeks 
of treatment that the medicines are failing to eliminate 
the virus; in these patients the medication may be 
stopped rather than continuing to expose the patient to 
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the toxic effects.11,22 It is common to stop treatment if 
there has not been at least a 100-fold drop in viral load 
by week 12 of treatment. When viral loads do drop, but 
not as fast as desired, there is variation among physicians 
regarding how long to continue treatment. If viral load is 
very low but detectable after 12 weeks of treatment, some 
physicians will continue treatment until 36 weeks after 
viral load becomes undetectable. Figure 211 provides an 
algorithm for early cessation of these medications.

Posttreatment Issues
Side effects of the medications may linger for some weeks 
after they are discontinued, and in some cases may be per-
manent, so monitoring is important even after successful 
completion of a course of treatment. It is important to 

reinforce to patients that contraception must be main-
tained for a full six months after cessation of ribavirin. 

Sustained virologic response is determined by check-
ing a qualitative polymerase chain reaction test for viral 
RNA six months after treatment is finished. About 
95 percent of patients who have no detectable virus 
six months after treatment have no recurrence after 
five years.23,24 A recent prospective cohort study25 that 
compared patients treated with interferon with those 
who declined treatment showed a decreased rate of 
development of hepatocellular carcinoma and improved 
survival in the treatment group.25 Because these treat-
ments are relatively recent, randomized controlled trial 
data on improvements in long-term survival are not yet 
available.  

Treating Patients Who Have Chronic Hepatitis C with Pegylated Interferon and Ribavirin

*—The same laboratory should be used throughout treatment to ensure that viral load results are comparable.

Figure 2. Algorithm for treating patients who have chronic hepatitis C with pegylated interferon and ribavirin.  
(PCR = polymerase chain reaction)

Information from Fried MW, Shiffman ML, Reddy KR, Smith C, Marinos G, Goncales FL Jr, et al. Peginterferon alfa-2a plus ribavirin for chronic hepatitis C 
virus infection. N Engl J Med 2002;347:975-82.

Before initiation of treatment, check viral RNA load by PCR.*

Check viral load after 12 weeks of treatment.

Viral load still high (less than 
a 100-fold drop): patient 
is not likely to respond; 
discontinue treatment.

Viral load low but still detectable 
(more than a 100-fold drop): patient 
has reasonable odds of responding; 
continue treatment another 12 weeks 
and retest viral load. When viral load 
becomes undetectable, continue 
treatment for another 36 weeks.

Viral load undetectable: patient 
has an improved chance of 
sustained viral response; finish 
complete course of treatment.

24 weeks of treatment 
for genotype 2 and 3 

At 24 weeks after completion of treatment, 
recheck for presence of viral RNA.

Virus detected: Relapse 
has occurred.

Virus undetectable: Patient 
has a high chance (about 
97 percent) of remaining 
virus free indefinitely.

48 weeks for 
genotype 1
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