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Combination Weight-based
Pegylated Interferon alfa-2b 
and Ribavirin for Chronic
Hepatitis C: Impact of 
Genotype and Race

INTRODUCTION

Hepatitis C virus (HCV) infection is a major
healthcare concern, with a worldwide prevalence
rate of approximately 2.2% (1). Over the past

decade, there have been several advancements in the

treatment of HCV infection. Both the National Insti-
tutes of Health (NIH) and the American Association
for the Study of Liver Diseases’ (AASLD) have
reported that the most efficacious treatment for this
disease is the combination of weekly subcutaneous
injections of long-acting pegylated-interferon (PEG-
IFN) alfa and oral daily ribavirin; as such, this regimen
represents the current standard of care (2,3).

Several factors can influence treatment outcomes,
including baseline viral load, HCV genotype, body
weight, race, fibrosis score, and compliance. As a result,
the dose of PEG-IFN alfa and ribavirin and the duration
of therapy are tailored according to factors known to
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Weight-based therapy with pegylated interferon (PEG-IFN) alfa-2b plus ribavirin is
commonly used in HCV patients. This retrospective, single-center study determined the
efficacy of weight-based PEG-IFN alfa-2b (1.5 mg/kg/wk) plus weight-based ribavirin
therapy (13 mg/kg/d) in 80 patients. SVR was calculated overall, by race and by geno-
type. Results were compared to previous studies that found the highest SVR rates with
combination therapy. In G1 patients, SVR rates were significantly higher (53.7%) ver-
sus the literature (42%; P = 0.04). In Caucasian G1 patients, there was a non-signifi-
cant trend for higher SVR rates (64%) versus the literature (52%). SVR rates were
significantly higher in patients with advanced fibrosis versus the literature (61.8% vs
44.0%; P = 0.04). SVR rates were similar for early and advanced fibrosis scores (61.9%
and 61.8%) suggesting that fibrosis may not be a predictor of SVR once weight-based
dosing is maximized. Thus, SVR rates with combination therapy may be higher for G1
patients and advanced fibrosis patients. 
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have an impact on treatment outcome (2,3). For exam-
ple, patients with genotype 1 or 4 disease have a lower
rate of treatment response as compared with patients
who have genotype 2 or 3 disease, and as such, both the
NIH consensus report and the AASLD practice guide-
lines recommend that patients with genotype 1 and 4
infection be treated for 48 weeks and patients with
genotype 2 or 3 infection be treated for 24 weeks (2,3).

A commonly used regimen for patients with
chronic HCV is PEG-IFN alfa-2b 1.5 mg/kg/week plus
ribavirin 800 mg/day. Current data show that PEG-INF
alfa plus ribavirin is associated with overall sustained
virologic response (SVR) rates ranging from 54–56%
(3–5). A study conducted by Manns and colleagues (4)
found that the use of weight-based PEG-IFN alfa-2b
1.5 mg/kg/week coupled with weight-based ribavirin
therapy 13mg/kg/day may increase efficacy, though
the quantitative improvement in SVR rate was not
reported. At our tertiary care, hospital-based practice,
an individualized weight-based dosing of both PEG-
IFN alfa-2b (1.5 μg/kg/week) and ribavirin (13
mg/kg/day) is administered in patients with chronic
HCV. Additionally, an aggressive patient education
and treatment commitment protocol is utilized.

The objective of the present study was to deter-
mine the efficacy, stratified by race and HCV geno-
type, of weight-based PEG-IFN alfa-2b plus
weight-based ribavirin therapy. These results were
then compared to previous studies that found the max-
imal efficacy of the combination dosing regimen. 

METHODS

Study Design
This was a retrospective, single-center study con-
ducted between January 2001 and June 2006 at
Allegheny General Hospital in Pittsburgh, PA. The
study protocol was approved by the institutional
review board (Allegheny General Hospital Institu-
tional Review Board, Pittsburgh, PA). 

Patients were included in the present study if they
were either Caucasian or African American and if they
had chronic HCV that was treated with PEG-IFN alfa-
2b 1.5  μg/kg/week plus ribavirin 13 mg/kg/day for
either 48 weeks if they had genotype 1 or 4 disease or

24 weeks if they had genotype 2 or 3 disease. All
patients had to be drug and alcohol free for at least 6
months prior to therapy, and had undergone psycho-
logical clearance, with or without Alcoholic Anony-
mous or Narcotics Anonymous if appropriate. Patients
were excluded from the study if demographic or SVR
data were not available, if they were lost to follow up,
or if they had discontinued therapy.  

All patients received ≥2 hours of education meet-
ings with physician and nursing staff, where the patient
was counseled on the natural history of HCV infection,
transmission, and treatment. Lengthy discussions
regarding the likelihood of the combination weight-
based regimen achieving SVR based on the patient’s
genotype, race, viral load, body weight and fibrosis
score were conducted. Patients were also counseled on
the risk of progression of liver disease without appro-
priate therapy and potential side effects of the combi-
nation weight-based therapy. The importance of
compliance with the therapeutic regimen was stressed,
and each patient agreed to a commitment-to-treat pro-
tocol. Close follow-up of patients was conducted over
the course of therapy by phone, appointment, and bi-
weekly chart review to assist patients in maintaining
adherence to the treatment protocol.

The primary efficacy endpoint was SVR rate,
defined as an undetectable HCV RNA (≤50 IU/mL) 24
weeks after the completion of therapy. SVR was cal-
culated overall and by race, genotype, and race strati-
fied by genotype.  

An extensive Medline search was conducted in
order to obtain results of previous studies in which
SVR rates of PEG-IFN alfa-2b plus ribavirin for treat-
ment of chronic HCV have been reported. The search
criteria included the key words interferon, PEG-IFN,
ribavirin, SVR, HCV, genotype, and race, and the
search was limited to clinical trials. After reviewing
the results of the literature search, we compared the
results of the present study to 2 previous studies that
found the highest SVR rates using PEG-IFN alfa-2b
and ribavirin among chronic HCV-infected patients.
The first was a study by Manns et al (4), in which 1530
patients were enrolled. Various combinations of inter-
feron alfa-2b and PEG-IFN alfa-2b plus ribavirin were
evaluated. We used data from the cohort that received
PEG-INF alfa-2b 1.5 μg/kg/week plus ribavirin 800
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mg/day for 48 weeks, as they had the highest SVR rate
in the study (4). The second study, conducted by Muir
and colleagues (6), evaluated PEG-INF alfa-2b 1.5
μg/kg/week plus ribavirin 1000 mg/day for weeks
1−12 and then 800 mg/day through week 48 (6).

Statistical Analyses
A one-sample test for binomial proportions was used to
compare SVR rates from our institution with those
reported in the literature. Fisher exact test was used to
compare SVR rates between patient groups within our
institution. A P value <0.05 was considered significant.

RESULTS

Patients
Of the 122 patients screened, 80 patients (63 Cau-
casians and 17 African Americans) were included (Fig-
ure 1). Table 1 details the baseline demographics and
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Table 1. 
Baseline Demographics and Disease Characteristics

Characteristic Patients (N = 80)

Median age, y (interquartile range) 49.1 (9.6)
Male/Female, %

Male 54.0
Female 46.0

Race, %
Caucasian 79.0
African American 21.0

Fibrosis stage, %*
Stage 1/2 52.5
Stage 3/4 42.5
Not available 5.0

Viral load, %†

>2 × 106 IU/mL 18.7
<2 × 106 IU/mL 81.3

*METAVIR grading and staging system (7).
†Quantifiable data available for 64 patients.

Figure 1. Patient flow.

(continued on page 38)
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disease characteristics of the patients. The majority of
patients were Caucasian (79.0%). Approximately 43%
of patients had advanced (stage 3/4) fibrosis.

SVR Rate 
The overall SVR rate was 61.3% (49/80). Virologic
responses by study cohort are presented in Table 2.
SVR rates were lower in genotype 1 patients (53.7%)
than in genotype 2/3 patients (100.0%; P < 0.0001)
and genotype 4 patients (100%; P < 0.0001). However,
there were only 2 patients with genotype 4 disease, and
thus the clinical relevance of the comparison between
genotype 1 patients and genotype 4 patients can not be
assumed. African American patients had significantly
lower overall SVR rates than Caucasian patients

(23.5% versus 71.4%; P < 0.0001). Furthermore,
genotype 1 African American patients had signifi-
cantly lower SVR rates than genotype 1 Caucasian
patients (23.5% versus 64.0%; P < 0.0001). Patients
with early virologic response, defined as undetectable
viral RNA at 12 weeks, had significantly higher SVR
rates than those who did not achieve early virologic
response (87.1% versus 44.9%, P < 0.0001). SVR
rates were comparable between patients with high and
low baseline viral load and between patients with
fibrosis stage 1/2 and stage 3/4.  
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Table 2. 
Virologic Responses in Study Cohort

Characteristic SVR Rate n/N (%) P

Genotype
Genotype 1 36/67 (53.7) <0.0001*
Genotype 2/3 11/11 (100.0)

Genotype 4 2/2 (100.0)
Race

African American 4/17 (23.5) <0.0001
Caucasian 45/63 (71.4)

Race by genotype
Genotype 1 4/17 (23.5) <0.0001
African American
Genotype 1 45/63 (71.4)
Caucasian

Fibrosis stage
1/2 26/42 (61.9) 0.99
3/4 21/34 (61.8)

Viral load
>2 × 106 IU/mL 8/12 (66.7) 0.75
<2 × 106 IU/mL 31/52 (59.6)

EVR†

Yes 27/31 (87.1) <0.0001
No 22/49 (44.9)

*Genotype 1 versus Genotype 2, Genotype 3, and Genotype 4.
†EVR (early virologic response) = undetectable hepatitis C virus
RNA at week 12. Figure 2. Comparison of SVR rates with those reported in

the literature. (A) overall and genotype 1. (B) genotype 1
stratified by race.
*Results compared with data from Manns et al (4).
†Results compared with data from Muir et al (6), in which
98% of Cacuasian and African American patients had geno-
type 1 disease.

A

B

(continued from page 36)
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Comparison of SVR Rates with 
Those Reported in the Literature
SVR rates (overall, genotype 1, genotype 2/3, and
genotype 4) from the present study were compared
with SVR rates reported in the study by Manns et al
(4). There was no significant difference in the overall
SVR rate in the present study (61.3%) versus that
reported in Manns et al (4) (54.9%; Figure 2). How-
ever, SVR rates were significantly higher in the geno-
type 1 patient cohort in the present study (53.7%) than
for genotype 1 patients in the Manns et al (4) study
(42.0%; P = 0.04; Figure 2). Additionally, a trend
toward higher SVR rates were observed in the present
study as compared to the Manns et al (4) study in the
genotype 2/3 cohort (11/11 [100.0%] versus 121/147
[82.3%]) and the genotype 4 cohort (2/2 [100.0%] ver-
sus 8/16 [50.0%]), but the differences did not reach
statistical significance, most likely due to the small
size. When patients were stratified by baseline fibrosis
score, SVR rates in our patients with F1/2 fibrosis
were comparable to patients with F1/2 fibrosis in the
Manns et al. (4) study (61.9% vs 57.0%, respectively;
P = 0.52; Figure 3). However, SVR rates were signifi-
cantly higher in our F3/4 cohort compared with F3/4
patients in the Manns et al. (4) study (61.8% vs 44.0%;
P = 0.04; Figure 3). 

SVR rates for genotype 1 African American
patients and genotype 1 Caucasians from the present
study were compared with SVR rates reported in the
study by Muir et al (6). For Caucasians and African
American genotype 1 patients, there was a trend
towards higher SVR rates in the current study versus
those reported by Muir et al (6); however, these differ-
ences did not reach statistical significance, perhaps
because of the small sample size (Figure 2).  

DISCUSSION
In the United States, there are approximately 4 million
persons who are infected with HCV, of which 2.7 mil-
lion have chronic infection (1,2). Approximately
60%–85% of infected persons develop chronic HCV,
which is the most common cause of chronic liver dis-
ease, with approximately 20%–30% of patients devel-
oping cirrhosis over a 20- to 30-year time period (2).
Furthermore, it is the most frequent reason for liver

transplantation and death due to liver disease in the
United States (3). Currently, adults between the ages of
40 and 59 years have the highest prevalence of HCV
infection, with the highest prevalence in this age group
being among African Americans at 6.1% (2). 

Genotype is an important factor that affects treat-
ment outcomes. Although genotype 1 infection
accounts for 70%−75% of all HCV infections in the
United States, it is associated with the lowest rate of
response to treatment (2). The present study, which
tested the efficacy of weight-based PEG-IFN alfa-2b
and weight-based ribavirin, also found this same result
as SVR rates were lower in genotype 1 patients versus
genotype 2/3 patients and genotype 4 patients. Impor-
tantly, however, is that the SVR rates in genotype 1
patients in the present study were significantly higher
than SVR rates in genotype 1 patients in the Manns et
al (4) study, which individualized the dose of PEG-
IFN alfa-2b but used the standard dosing of ribavirin
(SVR rates, 53.7% vs 42.0%, respectively). Addition-
ally, this supports the finding in the Manns et al (4)
study regarding weight-based ribavirin dosing, and
this quantifies the effect of the individualized dosing
regimen of both PEG-IFN alfa-2b and ribavirin.

Race also affects treatment outcomes (6,8–11). In
addition to the knowledge that the incidence of HCV
infection is higher among middle-aged African Ameri-
cans as compared with middle-aged Caucasians,
numerous studies have also found that African Ameri-
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Figure 3. Comparison of SVR rates with those reported in
the literature when stratified by fibrosis score.
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cans have a lower rate of response to treatment
(2,6,8,10,11). The present study supports these findings
with African American patients having a significantly
lower rate of response to treatment as compared with
Caucasian patients (23.5% versus 71.4%; 
P < 0.0001). There was a trend towards higher SVR
rates in genotype 1 Caucasian patients and genotype 1
African American patients using weight-based PEG-
IFN alfa-2b and weight-based ribavirin therapy as com-
pared with genotype 1 Caucasian and genotype 
1 African American using weight-based PEG IFN alfa-
2b and non-weight based dosing ribavirin (6); however,
these differences did not reach statistical significance,
perhaps because of the small size of the current study.  

Interestingly, we did not find that fibrosis scores
were a significant predictor of SVR when weight-
based PEG-IFN alfa-2b and weight-based ribavirin
dosing were maximized, which may be a result of the
small sample size of the present study. However, a sig-
nificantly higher SVR rate was observed when our
F3/4 cohort was compared to the Manns et al (4) study,
thus supporting that fibrosis score may be less of a fac-
tor when weight-based dosing is maximized.

Limitations of the present analysis include its ret-
rospective design as well as the small sample size. Of
special note is that there were only 2 patients with
genotype 4 disease, and thus, interpretations of results
in this patient population should be made with caution.
Among the 18 patients who were excluded from the
study (Figure 1), 6 patients (of whom 3 had genotype
1 disease) achieved SVR, and 8 patients (of whom 6
had genotype 1 disease) had end-of-treatment
responses but lacked SVR data. Inclusion of these
patients may have resulted in statistically significant
differences between SVR rates in certain subpopula-
tions in the present study versus that found in the liter-
ature. Another limitation of the present study is that 3
patients were excluded due to lost to follow up (n = 2)
and discontinuation of treatment (n = 1). It is unlikely
that inclusion of these 3 patients would have signifi-
cantly changed the findings of the study, but these
patients should have been included in the intention-to-
treat analysis. Nonetheless, despite our small sample
size, the significant findings suggest a real difference
and support the improved SVR rates with combination
weight based dosing and strict adherence.  

Adherence to antiviral therapy is critical for a suc-
cessful treatment outcome in patients with chronic
hepatitis C (12). We believe that the aggressive patient
education, encouragement to commit to treatment proto-
col, and prompt management of adverse events used in
the present study enhanced treatment compliance. All
patients included in the present study completed therapy.
As such, our SVR rates reflect rates that are achievable
with 100% compliance. In fact, of the 98 patients that
were evaluated in this analysis, only 3 patients did not
complete therapy. Of note, safety was monitored
throughout treatment, and though not reported here, dose
reductions and adjustments were made if necessary.

In summary, providing optimal weight-based
PEG-IFN alfa-2b dosing, weight-based ribavirin dos-
ing, and maximizing compliance are critical for maxi-
mizing efficacy, with ribavirin 13-mg/kg dosing
providing better SVR rates in chronic active HCV
patients than standard ribavirin dosing.  Further inves-
tigation is warranted. n

References
1. Yalamanchili K, Saadeh S, Lepe R et al. The prevalence of

hepatitis C virus in Texas: implications for future health care.
Proc (Bayl Univ Med Cent), 2005;18:3-6. 

2. Management of hepatitis C: 2002. NIH Consens State Sci State-
ments, 2002;19:1-46.

3. Strader DB, Wright T, Thomas DL et al. Diagnosis, management,
and treatment of hepatitis C. Hepatology, 2004;39:1147-1171.

4. Manns MP, McHutchison JG, Gordon SC et al. Pegylated inter-
feron alfa-2b plus ribavirin compared with interferon alfa 2-b
plus ribavirin for initial treatment of chronic hepatitis C: a ran-
domized trial. Lancet, 2001;358:958-965.

5. 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.

6. Muir AJ, Bornstein JD, Killenberg PG et al. Peginterferon alfa-2b
and ribavirin for the treatment of chronic hepatitis C in blacks and
non-Hispanic whites. N Engl J Med, 2004;350:2265-2271.

7. Bedossa P, Poynard T. An algorithm for the grading of activity in
chronic hepatitis C. The METAVIR Cooperative Study Group.
Hepatology, 1996;24:289-293.

8. Daniel S. Chronic hepatitis C treatment patterns in African Amer-
ican patients: an update. Am J Gastroenterol, 2005;100:716-722.

9. Cheung RC, Currie S, Shen H et al. Chronic hepatitis C in Lati-
nos: natural history, treatment eligibility, acceptance, and out-
comes. Am J Gastroenterol, 2005;100:2186-2193.

10. Hepburn MJ. Hepburn LM, Cantu NS et al. Differences in treat-
ment outcome for hepatitis C among ethnic groups. Am J Med,
2004;117:163-168.

11. Layden-Almer JE, Ribeiro RM, Wiley T et al. Viral dynamics
and response differences in HCV-infected African American and
white patients treated with IFN and ribavirin. Hepatology,
2003;37:1343-1350.

12. McHutchison JG, Manns M, Patel K. Adherence to combination
therapy enhances sustained response in genotype-1-infected patients
with chronic hepatitis C. Gastroenterology, 2002;123:1061-1069.

A SPECIAL ARTICLE

Combination Weight-based Pegylated Interferon alfa-2b and Ribavirin

ThakkarArticle_ThakkarArticle  8/16/10  9:06 AM  Page 40


