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fficacy of Chronic Hepatitis C Therapy in Community-Based Trials
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his article has an accompanying continuing medical education activity on page 1022. Learning Objectives—At
he end of this activity the learner should recognize the different manner in which pivotal trials are conducted at
cademic medical centers as compared to trials in the community, appreciate the factors associated with a higher

ustained virological response after therapy, and understand the importance of body weight dosing for ribavirin.
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rospective, randomized, controlled, phase 3 clinical trials es-
ablish pegylated interferon (PEG-IFN) alfa plus ribavirin as the
tandard of care for patients with chronic hepatitis C. Such
linical trials are conducted in a highly regimented manner;
atients must meet strict inclusion/exclusion criteria, and treat-
ent is administered under rigid protocols with close monitor-

ng by study personnel. Whether the results of phase 3 trials can
e generalized or achieved in everyday clinical practice is ques-
ioned in several therapeutic areas. The efficacy of PEG-IFN alfa
lus ribavirin therapy observed in pivotal phase 3 trials has been
onfirmed in several community-based trials conducted in
orth America and Europe, demonstrating consistent overall

ates of sustained virologic response across a wide range of
atient populations. Sustained virologic response rates strati-
ed by genotype, viral load, fibrosis score, age, and ethnicity,

actors known to impact treatment outcome, are consistent
etween these trials and comparable to those reported in clin-

cal trials. The United States– based WIN-R trial confirmed the
alue of combining weight-based ribavirin dosing with weight-
ased PEG-IFN alfa-2b dosing across a spectrum of patient
ody weights. Large Canadian trials (POWeR and EAP), a Ger-
an trial (AWB), a French study (Hepatys), and an Italian study

emonstrated that PEG-IFN alfa plus ribavirin produces excel-
ent efficacy in difficult-to-treat patient populations. Collec-
ively, these results confirm the efficacy of current standard
reatment regimens in a wide range of community-based set-
ings, affording clinicians confidence that they can attain re-
ults similar to those of rigidly controlled randomized trials.

hronic infection with HCV is associated with a substantial
global health burden. Chronic hepatitis C (CHC) is one of

he most common causes of cirrhosis and hepatocellular carci-
oma and appears to be a major reason for the increased
ortality rate from hepatocellular carcinoma.1,2 As a result,
HC is the leading indication for liver transplantation in the
nited States and worldwide.2,3 Although the incidence of new

CV infections is declining, the health and economic burdens
ssociated with CHC are expected to increase during the next 20
ears, given the slow development of disease-related complica-
ions in the course of chronic infection.4

Treatment guidelines for patients with CHC recommend com-
ination therapy with pegylated interferon (PEG-IFN) alfa plus
ibavirin (RBV).3 Two PEG-IFNs are approved and available, PEG-
FN alfa-2a (Pegasys; Roche, Geneva, Switzerland) and PEG-IFN
lfa-2b (PegIntron; Schering-Plough, Kenilworth, NJ). Dosing
chedules differ between these PEG-IFNs; PEG-IFN alfa-2a is ad-

inistered as a fixed subcutaneous dosage of 180 �g/wk and
EG-IFN alfa-2b as a weight-based dosage of 1.5 �g/kg/wk. In
ombination with PEG-IFN alfa-2a, the dosage of RBV is depen-
ent on the patient’s body weight, 1000 mg/day for patients
eighing 75 kg or less and 1200 mg/day for patients weighing
ore than 75 kg. When combined with PEG-IFN alfa-2b, RBV

oses are country-specific. In Canada, weight-based RBV dosages
ange from 800–1200 mg/day (800 mg/day for patients weighing

64 kg, 1000 mg/day for patients weighing 64 to �85 kg, and
200 mg/day for patients weighing �85 kg). In the United States,
owever, weight-based RBV dosages range from 800–1400 mg/day

800 mg/day for patients weighing �65 kg, 1000 mg/day for
atients weighing 66–85 kg, 1200 mg/day for patients weighing
6–105 kg, and 1400 mg/day for patients weighing �105 kg).5

BV doses are also weight-based in most European countries, but
oses and weight categories vary by country. The duration of
EG-IFN alfa plus RBV therapy is a function of HCV genotype; 24
eeks of combination therapy is recommended for genotype 2

Abbreviations used in this paper: AWB, Anwendungsbeobachtung;
HC, chronic hepatitis C; EAP, Canadian Pegasys Expanded Access
rogram; G, genotype; IFN, interferon; MU, million units; PEG-IFN,
egylated interferon; POWeR, Pegintron Prospective Optimal Weight
ased Dosing Response Program; QW, once weekly; RBV, ribavirin;
CT, randomized controlled trial; SVR, sustained virologic response;
IW, three times weekly; ULN, upper limit of normal; WBD, weight-
ased dosing; WIN-R, weight-based dosing of peginterferon alfa-2b
lus RBV.

© 2009 by the AGA Institute
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doi:10.1016/j.cgh.2009.05.003
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G2)–infected and G3-infected patients, and 48 weeks is recom-
ended for G1-infected patients.3

Regulatory approval for PEG-IFN alfa plus RBV combination
herapy and support for guideline recommendations arose from 3
ivotal, phase 3, clinical registration trials that established the
uperiority of PEG-IFN alfa–based regimens over conventional
FN alfa–based regimens.6–8 In general, phase 3 trials are prospec-
ive, randomized, and controlled; hence, they are referred to as
andomized controlled trials (RCTs) and are designed to establish
he efficacy and safety of a new treatment modality. To that end,
hese trials are tightly controlled to limit patient variability and
overn treatment regimens. The rigor of RCTs, however, is rarely
ttained in the community setting, leading many to question
hether the results from phase 3 RCTs can be achieved in everyday

linical practice. Therefore, community-based clinical trials de-
igned to examine the efficacy and safety of a treatment regimen in
real-world setting are important to confirm that the results of

igid phase 3 RCTs are generalizable and attainable and that they
an be easily translated to routine clinical practice.

The goals and attributes of phase 3 RCTs and community-
ased trials are summarized in Table 1. These 2 trial types are
istinguished by differences in study design, patient popula-
ions, access to resources, and other influential factors such as
he timing of study conduct (ie, community-based trials are
sually conducted after regulatory agency approval and mar-
eting). Prospective, randomized, controlled, phase 3 trials are
haracterized by a strict a priori protocol with well-defined
reatment durations and algorithms for dose modification or
iscontinuation. In contrast, community-based trials include a
pectrum of treatment approaches; some have a very detailed,
trict treatment protocol that is similar to a registration trial,
hereas others leave many aspects of care to the discretion of

he treating physician. Furthermore, community-based trials
sually do not include a placebo arm. Phase 3 RCTs and
ommunity-based trials also differ with regard to patient selec-
ion. Phase 3 RCTs use strict inclusion/exclusion criteria, re-
ulting in patient populations that represent only a small sub-
et of those encountered in the community setting. These
atient populations might not represent the overall population
ffected by the disease under study because the trial partici-
ants often have idealized characteristics. For example, patients
ith comorbid conditions or those receiving concomitant med-

cations are often excluded from clinical registration trials be-
ause these attributes could complicate assessments or because
f concerns about drug-drug interactions. In contrast, commu-
ity-based trials usually include a larger spectrum of patients

able 1. Attributes of Phase 3 Randomized Controlled Clinica

Study type Goals

hase 3 RCT Establish efficacy/safety of a
new therapy; gain
marketing approval

Well-controlle
efficacy/sa
access to
potential f
for patient
increased
greater pa

ommunity-based trial Confirm efficacy/safety in
routine clinical practice

Mimics every
patient ret
nd, therefore, mimic clinical practice more closely. t
Location and conduct also differ between phase 3 RCTs and
ommunity-based trials. Phase 3 RCTs are often conducted at
cademic/specialty centers, where patients have greater access to
esources (eg, other specialists, laboratory assessments, experienced
hysicians, experienced research coordinators, close follow-up)
han are available in the general community, although this dis-
inction might be mitigated by the frequent involvement of aca-
emic centers in community trials and the level of experience and
epth of the infrastructure available at some community sites.
ompliance and treatment adherence are also usually closely mon-

tored (eg, pill counts, medication diaries, direct observation of
herapy, frequent visits by monitors from sponsors or clinical
esearch organizations) in clinical registration trials, which might
ptimize these patient behaviors and ultimately influence treat-
ent outcomes. Poor compliance/adherence and high dropout

ates are more likely to be pitfalls of community-based trials. Last,
articipation in a clinical registration trial typically requires fre-
uent travel to academic centers, which might cause a bias in favor
f patients who are more compliant than average.

Herein we review the results of several community-based
rials that evaluated the treatment of patients with PEG-IFN
lfa plus RBV and compare the findings with those obtained in
he large phase 3 RCTs.

Pegylated Interferon Alfa-2b Plus
Ribavirin Registration Trial
The efficacy of PEG-IFN alfa-2b plus RBV therapy was

stablished in a prospective, randomized, controlled, phase 3
linical trial in patients with CHC that was completed in 2000.7

he trial included 1530 treatment-naive patients with detect-
ble HCV RNA levels, elevated alanine aminotransferase values,
nd liver biopsy findings consistent with CHC. Patients were
andomly assigned to conventional IFN alfa-2b 3 million units
MU) 3 times weekly plus RBV 1000 –1200 mg/day, PEG-IFN
lfa-2b 1.5 �g/kg/wk plus RBV 800 mg/day, or PEG-IFN alfa-2b
.5 �g/kg/wk for 4 weeks then 0.5 �g/kg/wk plus RBV 1000 –
200 mg/day. All regimens were administered for 48 weeks.
verall, 54% of patients receiving PEG-IFN alfa-2b (1.5 �g/kg/
k) plus RBV 800 mg/day attained sustained virologic response

SVR) (Table 2). Logistic regression analysis found that the higher
ose of PEG-IFN alfa-2b plus RBV was associated with higher SVR
ates than the lower doses. Post hoc analysis revealed that PEG-
FN alfa-2b 1.5 �g/kg/wk plus RBV �10.6 mg/kg, received by
atients with body weight �75 kg, was associated with an SVR
ate of 61%. As seen in other trials, several viral-related (eg, geno-

als and Community-Based Trials

Attributes

Pros Cons

andard for establishing
potential for greater
rces for patients;
reased level of support
mpliance measured (ie,
rence); potential for
motivation

Patient population not reflective of general
population; possibly no translation of
results to real-world setting; dosage
regimen inflexible; management of
adverse events might be predetermined

ractice; improved
n

Variables not controlled; often no
comparator (ie, placebo)
l Tri

d; st
fety;
resou
or inc
s; co
adhe
tient
day p
ype, viral load) and host-related (eg, age, sex, histologic diagnosis)
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actors influenced response to treatment in this trial. For example,
mong patients in the high-dose PEG-IFN alfa-2b group, SVR was
chieved in 42% of patients with HCV G1 infection versus 82% of
hose with G2 or G3.

Pegylated Interferon Alfa-2b Plus
Ribavirin Community-Based Trials
Recently, several community-based trials have been con-

ucted to establish whether the clinical efficacy and safety out-
omes with PEG-IFN alfa-2b plus RBV therapy observed in the
hase 3 RCT were achievable in general medical practice. These
rials are summarized in Table 2 and are described in detail below.

Weight-Based Dosing of Peginterferon Alfa-2b
Plus Ribavirin (WIN-R)
WIN-R was a prospective, randomized, multicenter, in-

estigator-initiated, community-based, and academic-based
tudy conducted in 5027 treatment-naive hepatitis C patients
cross 236 sites in the United States.9 The aim of the trial was
o determine whether, when combined with PEG-IFN alfa-2b,
eight-based dosing of RBV was more effective than fixed
osing of RBV. The chief impetus for the trial was the US Food
nd Drug Administration’s initial approval of the 800-mg RBV
ose for combination with PEG-IFN alfa-2b 1.5 �g/kg/wk,
hich was in contrast to the European approval of weight-

able 2. Trials Evaluating PEG-IFN Alfa-2b Plus RBV in the Tre

Study na Region Study design

hase 3 trial
Manns et al,7 2001 1530 Worldwide Randomized,

multicenter

ommunity-based
trials

WIN-R9 4223 United States Prospective, open-label,
multicenter

POWeR14,15 1800 Canada Prospective, open-label,
multicenter

AWB18 511 Germany Open-label, multicenter

W, once weekly; TIW, 3 times weekly; ULN, upper limit of normal; W
Evaluable patients included in efficacy analysis.
�65 kg, 800 mg; �65–85 kg, 1000 mg; �85–105 kg, 1200 mg; �
Includes patients with G1, G4, G5, and G6 infection.
ased RBV dosing. This decision was based on the fact that 800 m
g was the only RBV dose given in combination with this dose
f PEG-IFN alfa-2b in patients who participated in the regis-
ration trial,7 even though logistic regression analysis demon-
trated a positive relationship between SVR and RBV exposure
ie, milligrams of RBV per kilogram of body weight).

In WIN-R, patients were randomly assigned to receive PEG-
FN alfa-2b 1.5 �g/kg/wk plus RBV at a flat dose of 800 mg/day
r at a weight-based dose of 800 –1400 mg/day. In the latter
rm, patients weighing less than 65 kg received 800 mg/day,
atients weighing 65– 85 kg received 1000 mg/day, patients
eighing more than 85–105 kg received 1200 mg/day, and
atients weighing more than 105 kg to less than 125 kg received
400 mg/day. Initially, all patients were treated for 48 weeks. In
001 shortly after the study began, the protocol was amended
o offer randomization to 24 or 48 weeks’ therapy for G2/3
atients. To maximize the number of G2/3 patients available
or this randomization, enrollment of G2/3 patients was ex-
ended beyond the enrollment period of G1 patients for nearly 1
ear, resulting in a higher proportion of patients (37%)9 with G2/3
han is characteristic of the US population (22%–24.8%).10,11

In the protocol-defined primary efficacy analysis, SVR rates
ere significantly higher among patients receiving weight-based

han those receiving flat-dose RBV (44.2% vs 40.5%; P � .008).
his analysis included the 4223 evaluable patients weighing 65
g or more who received different doses of RBV in each treat-

ent of CHC

Patient
aracteristics Regimen

SVR rate, %

Overall G1 G2/3

ment naive;
tectable HCV
A; ALT �ULN;
r biopsy
sistent with
C

PEG-IFN alfa-2b 1.5 �g/kg
QW � RBV 800 mg/day
for 48 wk

PEG-IFN alfa-2b 1.5 �g/kg
QW for 4 wk, then 0.5
�g/kg for 44 wk � RBV
1000–1200 mg/day

IFN alfa-2b 3 MU TIW � RBV
1000–1200 mg/day for
48 wk

54
47
47

42
34
33

82
80
79

ment naive;
tectable HCV
A; body weight
25 kg; age 18–
y

PEG-IFN alfa-2b 1.5 �g/kg
QW � RBV 800 mg/day

40.5 28.9 59.5

ment-naive, CHC PEG-IFN alfa-2b 1.5 �g/kg
QW � WBDb RBV (800–
1400 mg/day)

44.2 34.0 61.8

PEG-IFN alfa-2b 1.5 �g/kg
QW � WBD RBV 800–
1200 mg/day for 24
(G2/3) or 48 (G1) wk

54.3 41.6 72–79

ment-naive or
apsed CHC

PEG-IFN alfa-2b 1.5 �g/kg
QW � WBD RBV 800–
1200 mg/day for 24
(G2/3) or 48 (G1) wk

66 53c 76

weight-based dosing.

kg, 1400 mg.
atm

ch

Treat
de
RN
live
con
CH

Treat
de
RN
�1
70

Treat

Treat
rel

BD,

105
ent arm (those weighing less than 65 kg received 800 mg
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egardless of arm). Weight-based dosing proved superior to flat
osing in patients with HCV G1 infection (34.0% vs 28.9%; P �

005).9 Overall, SVR rates were consistent across weight groups
or patients receiving weight-based dosing (42.0%– 47.3%; P �
973), whereas SVR rates decreased with increased weight in the
at-dose group (43.8%–33.5%; P � .001).

For patients with HCV G2 or G3 infection, extending treat-
ent duration from 24 to 48 weeks provided no additional

enefit; SVR rates were 66.2% and 58.6%, respectively. More
atients in the 48-week treatment group were prematurely
iscontinued from the study, which might explain the relatively

ower SVR rate when compared with the 24-week treatment
roup. Overall, there was no significant difference in SVR rate
mong G2/3 patients who received flat-dose (59.5%) versus
eight-based (61.8%; P � .252) RBV. However, SVR rates sig-
ificantly decreased with increasing weight in the flat-dose
roup (P � .034) and were consistent across all weight catego-
ies in the weight-based group (P � .356).9

Overall, relapse rates were lower with weight-based dosing
15.3%) than with flat dosing (19.0%) and were highest for
atients with G1 infection (23.0% vs 29.6%) and lowest for those
ith G2 (4.2% vs 5.9%) or G3 (10.6% vs 12.0%) infection. Adverse

vents reported in the WIN-R trial were consistent with those
eported in clinical trials. Notably, the frequency of events
including serious adverse events) was similar between the
eight-based and flat-dose groups, with the exception of more
nemia (hemoglobin �10 g/dL) in the weight-based group
19.3% vs 12.5%). Furthermore, within the weight-based group
ncluding those who received the novel 1400-mg dose, there was
o relationship between RBV dose and the frequency of adverse
vents, dose reductions for adverse events, serious adverse
vents, or hematologic abnormalities (including anemia).9

Data from subanalyses of the WIN-R study provided additional
nsight into the efficacy and safety of treatment in various sub-
roups. For example, one analysis confirmed differences in efficacy
mong ethnic groups. The impaired responsiveness of African
mericans, suggested in several previous trials, was affirmed in the
IN-R study, which had the largest database of African Americans

nearly 400 patients) in a hepatitis C therapy trial. Of particular
ote was the finding of pronounced superiority of weight-based
osing of RBV in this group of patients; of 362 African American
atients with HCV G1 who weighed �65 kg, SVR occurred in 21%
f those receiving weight-based dosing but in only 10% of those
eceiving flat dosing (P � .0006).12

In summary, the WIN-R study demonstrated that SVR rates
re equivalent across a wide spectrum of body weights when
eight-based dosing of RBV and PEG-IFN alfa-2b are used. The

tudy also found that weight-based dosing of RBV is superior to
xed dosing for patients with G1 and confirmed the equiva-

ence of 24 and 48 weeks of therapy in G2/3 patients. In
ddition, the study suggested that weight-based dosing pro-
ides no overall benefit in patients with G2/3, although the
rend toward lower efficacy of flat doses in heavier patients
arrants further investigation. Because no increased risk for
nemia was observed in patients receiving 1400 mg/day RBV,
he investigators concluded that patients weighing more than
05 kg should receive this dose.

Of note, however, WIN-R, like all community-based trials,
ad some limitations. For example, the overall SVR rate re-

orted for the flat-dose RBV group in WIN-R was lower than r
hat observed in the pivotal PEG-IFN alfa-2b trial (40.5% vs
4.0%, respectively).7,9

Similarly, the 34% SVR rate in the WIN-R trial for G1
atients given weight-based RBV dosing was lower than the 40%
VR rate for G1 patients given the same regimen in the IDEAL
tudy,13 a postmarketing US study conducted with the rigor of
registration trial. In the IDEAL trial, SVR was attained in 40%
f patients receiving PEG-IFN alfa-2b 1.5 �g/kg/wk plus RBV
00 –1400 mg/day, in 38% of patients receiving PEG-IFN alfa-2b
.0 �g/kg/wk plus RBV 800 –1400 mg/day, and in 41% of those
eceiving PEG-IFN alfa-2a 180 �g/wk plus RBV 1000 –1200

g/day.13 The lower rates of SVR observed in the WIN-R trial
ompared with those in the pivotal and IDEAL trials might be
ttributed, in part, to the large number of patients lost to
ollow-up in WIN-R. For example, there were 329 patients
329/4223, 7.8%) across all genotypes who were responders at
he end of treatment but who were categorized as nonre-
ponders in the intent-to-treat analysis because of missing fol-
ow-up HCV RNA data.9 The pivotal trial included patients
rom Europe, Canada, Argentina, and the United States,
hereas the WIN-R and IDEAL trials included only US patients;

his might explain why SVR rates were lower in WIN-R and
DEAL than in the pivotal trial. In summary, results from

IN-R demonstrate the strengths and the limitations of inves-
igator-initiated trials and underscore the importance of evalu-
ting each trial within the context of its study design.

Pegetron Prospective Optimal Weight-Based
Dosing Response Program (POWeR)
POWeR was a Canadian multicenter, open-label trial

hat included more than 1900 patients at 138 academic and
ommunity sites between 2002 and 2007.14 –16 Patients did not
onform to any prespecified inclusion/exclusion criteria and
ere treated at the discretion of individual physicians. Patients

eceived PEG-IFN alfa-2b 1.5 �g/kg/wk plus weight-based RBV
00 –1200 mg/day for the recommended duration of 24 weeks
or G2/3 patients and 48 weeks for G1 patients. RBV doses were
00 mg/day for patients weighing less than 64 kg, 1000 mg/day
or those weighing 64 to less than 85 kg, and 1200 mg/day for
hose weighing 85 kg or more.16 The trial was primarily de-
igned to determine the impact of body weight, HCV genotype,
nd fibrosis stage at baseline on treatment efficacy (SVR) in a
eal-life setting. The patient population included many patients
ith difficult-to-treat characteristics such as HCV G1 infection

60%), severe fibrosis or cirrhosis (40% among those who un-
erwent liver biopsy), and high baseline viral load (�2 � 106

opies/mL or 600,000 IU/mL; 52%).14

In total, 1977 treatment-naive patients initiated treatment;
owever, patients with undetectable HCV RNA at the end of
reatment but no 6-month follow-up data, those with no treat-

ent data, and those with HIV/HCV coinfection were excluded
rom the final analysis. Thus, 1800 patients had evaluable
utcomes and were included in the prespecified per-protocol
nalysis.14 Patients who discontinued therapy for any reason
eg, adverse events, lack of response, personal reasons) were
ncluded in the analysis. In the per-protocol analysis, the overall
VR rate was 54.3%. SVR rates were 41.6%, 79.0%, and 72.0%,
espectively, for patients with HCV G1, G2, and G3 infection,
nd relapse rates were higher for those with G1 infection than
or those with G2 and G3 infection (17.2%, 7.6%, and 6.4%,

espectively). In addition, SVR rates were higher in those with
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inimal (METAVIR score, F2 or lower) fibrosis than in those
ith advanced (METAVIR scores, F3–F4) fibrosis/cirrhosis (60%

s 35%; P � .001) and in those with low (�600,000 IU/mL)
ompared with high (�600,000 IU/mL) viral load (57% vs 50%;
� .009).14 Furthermore, an analysis evaluating the effect of

ody weight on SVR rates showed no statistically significant
ifference in SVR rates across patient weight categories.15

SVR rates from the intent-to-treat analysis (excluding human
mmunodeficiency virus/HCV–coinfected patients [n � 1950])
ere 50% overall, 39% in G1 patients, 73% in G2 patients, 65% in
3 patients, and 61% in other genotypes (P. Marotta, unpublished
ata, 2009).

In summary, the POWeR trial confirmed that in the com-
unity setting, therapy with weight-based PEG-IFN alfa-2b and
eight-based RBV generates SVR rates comparable to those of
hase 3 RCTs and is consistent across patient weight categories,

ncluding patients with HCV G1 infection.

Anwendungsbeobachtung (AWB): The
German Experience
A German multicenter, open-label study evaluated the

reatment of patients with PEG-IFN alfa-2b plus RBV in a
eal-life setting.17–20 This study was designed to obtain efficacy
nd safety data for treatment-naive patients with CHC or those
ho experienced relapse to prior therapy. Patients were treated

n hospitals and in medical practices, including practices that
re members of the German Association of Gastroenterologists
n Private Practice.19 Patients enrolled in the study received the
uropean Agency for the Evaluation of Medicinal Products–
pproved weight-based dosing of PEG-IFN alfa-2b 1.5 �g/
g/wk plus RBV (a dosage schedule of �65 kg, 800 mg/day;
5– 85 kg, 1000 mg/day; �85 kg, 1200 mg/day was recom-
ended) for 48 (G1/4/5/6 patients) or 24 (G2/3 patients)
eeks. Ultimately, however, PEG-IFN alfa-2b and ribavirin
oses used in AWB were at the discretion of the investigators,
nd at least 1 investigator chose to use 600 mg/day ribavirin for
atients with low body weight.

To date, 4130 patients have been enrolled by 285 gastroen-
erologists in private practice or clinics.20 Preliminary efficacy
ata, on the basis of 511 patients, revealed an overall SVR rate
f 66% and a relapse rate of 17%.18 When stratified by genotype,
VR rates of 53% and 76%, respectively, were attained in pa-
ients with G1/4/5/6 and G2/3 infection.18 This analysis also
ound that the SVR rate was lower (56%) among patients who
equired PEG-IFN alfa-2b or RBV dose reductions than among
hose who did not (68%).18 Although preliminary, these results
onfirmed that treatment with PEG-IFN alfa-2b plus RBV leads
o excellent SVR rates in a European community-based setting.

Pegylated-Interferon Alfa-2a Plus
Ribavirin Community-Based Trials
Community-based trials evaluating the efficacy of PEG-

FN alfa-2a plus RBV combination therapy have reported viro-
ogic response rates similar to those observed in phase 3 trials.6,8

he overall SVR rate attained in the PEG-IFN alfa-2a/RBV
egistration trial was 56%, with SVR rates of 46% and 76%,
espectively, for those with G1 or G2/3 HCV infection.6 SVR
ates attained in community-based trials are summarized in

able 3 and described in detail below. t
Canadian Pegasys Expanded Access Program
The Canadian Pegasys Expanded Access Program

EAP)21,22 was a prospective, multicenter, open-label, nonran-
omized study in which patients received PEG-IFN alfa-2a 180
g/wk plus RBV (800 mg/day, then amended to 1000 –1200
g/day according to body weight). The study was designed and

nitiated before the optimal treatment regimens for G1 and
2/3 infection were established, and physicians could allocate
atients to 24 or 48 weeks of treatment at their discretion.
onsequently, some G2/3-infected patients were allocated to 48
eeks of treatment, but no G1-infected patients were allocated

o 24 weeks of treatment.
Sixty-two percent of patients were infected with G1, and 34%

ad cirrhosis (F3–F4). Overall SVR rates were reported accord-
ng to genotype and fibrosis stage, 41% for G1 patients without
irrhosis (F0 –F2) and 34% for G1 patients with cirrhosis. SVR
ates were higher in G2/3 patients without cirrhosis (72%–79%)
han in those with cirrhosis (44%– 66%), regardless of treatment
uration.

A subanalysis of G1-infected patients revealed SVR rates of
5% and 54%, respectively, in the RBV 800 mg/day and 1000 –
200 mg/day groups. Predictors of SVR in this study included
he degree of RBV exposure during the first 12 weeks of therapy,
ody weight, baseline viral load, race, fibrosis stage, and age. It
hould be noted that the aforementioned SVR rates were from
per-protocol analysis, that the EAP program was conducted

redominantly at academic sites, and that like the WIN-R trial,
t had inclusion and exclusion criteria stricter than those of
ome other community-based trials.

The German Experience
Two PEG-IFN alfa-2a community-based trials have

een conducted in Germany. The first was conducted in 2987
atients who were treated with PEG-IFN alfa-2a; most (96.2%)
eceived treatment in combination with RBV.23 Among the 738
atients for whom complete treatment data were available (a
reliminary completers analysis), SVR was attained in 234 of
81 patients (61.4%) with HCV G1/4/5/6 and in 302 of 357
atients (84.6%) with HCV G2/3.23 The second study, the Ger-
an Open Safety Trial, was a phase 3 multicenter, open-label

tudy of 317 patients in which allocation to the treatment
roups was at the discretion of the investigator.24 Treatment
roups consisted of PEG-IFN alfa-2a plus ribavirin for either 24
r 48 weeks. SVR rates were 48.9% overall, 39.2% in G1 patients,
nd 65.7% in G2/3 patients. Most patients were treatment-naive
85%), but 14% had previously experienced relapse.

The Hepatys Study
In addition, the French observational Hepatys study,25

hich consisted of 2101 patients who were treated with PEG-
FN alfa-2a plus RBV, reported an overall SVR rate of 57%. Most
atients were treatment-naive (70%) and infected with HCV G1,
4, or G5 (63%). Among treatment-naive patients, SVR rates
ere 63% overall, 52% in G1 patients, 80% in G2 patients, and
4% in G3 patients. Multivariate analysis determined that age
ounger than 40, G2 or G3 infection, METAVIR fibrosis score
ower than F2, and treatment-naive status were independently
ssociated with higher response rate. The authors concluded that
hese findings confirmed the efficacy of PEG-IFN alfa-2a plus RBV
n the French clinical practice setting, which was comparable to

hat in the pivotal registration trial published by Fried et al.6,8



Table 3. Trials Evaluating PEG-IFN Alfa-2a Plus RBV in the Treatment of CHC

Study na Region Study design Patient characteristics Regimen

SVR rate, %

Overall G1 G2/3

Phase 3 trial
Fried et al6 1121 Worldwide Randomized, multicenter Treatment-naive; CHC; �2000 copies

of HCV RNA/mL; ALT �ULN; liver
biopsy consistent with CHC

PEG-IFN alfa-2a 180 �g QW � RBV 1000–1200
mg/day for 48 wk

PEG-IFN alfa-2a 180 �g QW � daily placebo for
48 wk

IFN alfa-2b 3 MU TIW � RBV 1000–1200 mg/
day for 48 wk

56

29

44

46

21

36

76

45

61

Hadziyannis et al8 1311 Worldwide Randomized, double-
blind, multicenter

Treatment-naive; CHC; �2000 copies
of HCV RNA/mL; elevated ALT;
liver biopsy results consistent with
CHC

PEG-IFN alfa-2a 180 �g QW � RBV 800 mg/d
for 24 wk

PEG-IFN alfa-2a 180 �g QW � RBV 1000–1200
mg/d for 24 wk

PEG-IFN alfa-2a 180 �g QW � RBV 800 mg/d
for 48 wk

PEG-IFN alfa-2a 180 �g QW � RBV 1000–1200
mg/d for 48 wk

—

—

—

—

29

42

41

52

84

81

79

80

Community-based
trials

Canadian Pegasys
EAP21,22

508d

891

Canada Prospective, multicenter,
open-label,
nonrandomized

Treatment-naive; CHC; detectable
HCV RNA; patients with METAVIR
score F3–F4 must have had
compensated liver disease

PEG-IFN alfa-2a 180 �g/wk plus RBV (400 mg/
day BID) for 48 wk

PEG-IFN alfa-2a 180 �g/wk plus RBV (400 mg/
day BID) for 24 wk

PEG-IFN alfa-2a 180 �g/wk plus RBV (800 mg/
day [n � 339], then amended to 1000–1200
mg/d [n � 552]) for 48 wk

—

—

—

F0–2, 41; F3–4,
34

—

800 mg, 45;
1000/1200
mg, 54

F0–2, 72; F3–4,
44

F0–2, 79; F3–4,
66e

—

Germany23 2987 Germany Prospective, multicenter CHC patients treated with PEG-IFN
alfa-2a

PEG-IFN alfa-2a (received by all patients) � RBV
(received by 96.2% of patients) for 24–48
wkc

NR 61.4b 84.6

Germany24 317 Germany Phase 3, multicenter,
open-label

CHC patients PEG-IFN alfa-2a 180 �g/wk plus RBV (400 mg/
day BID) for 24 wkf

PEG-IFN alfa-2a 180 �g/wk plus RBV (400 mg/
day BID) for 48 wkf

64.4

42.5

16.7

39.9

67.9

55.6

French Hepatys
Study25

2101 France Prospective, nationwide CHC patients treated with PEG-IFN
alfa-2a (70% were treatment-naive)

PEG-IFN alfa-2a plus RBV (doses/duration not
given)

Overall, 57;
treatment-naive,
63

Treatment-naive,
G1 � 52

Treatment-naive,
G2 � 80;
G3 � 74

BID, twice a day; NR, not reported.
aEvaluable patients included in efficacy analysis.
bG1/4/5/6 infection.
cAll treatment decisions, including PEG-IFN alfa-2a and RBV doses, were at the physician’s discretion.
dIntention-to-treat analysis.
eP � NS vs 48 weeks of treatment.
fAllocation to treatment group was at the discretion of the physician. PEG-IFN alfa-2a 180 �g/wk plus 800 mg/d RBV in divided doses was recommended initially. Although weight-based RBV dosing
for G1/4-infected patients was established during the study period, some physicians chose not to change the treatment regimen.
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Pegylated-Interferon Alfa-2a and
Pegylated-Interferon Alfa-2b in
Real-World Italy
These observations are further supported by a retro-

pective study of 397 treatment-naive chronic hepatitis C pa-
ients from Italy who were treated with PEG-IFN alfa plus
BV.26 Overall SVR rates attained in this population were sim-

lar to those observed in phase 3 trials: total population, 63.5%;
1 infection, 46.3%; G2/3 infection, 83.6%. In addition, the
remature discontinuation rate (14.9%) was similar to that
bserved in phase 3 RCTs, but fewer dose reductions in PEG-
FN alfa, RBV, or both (26%) occurred. Most (78.6%) patients
eceived PEG-IFN alfa-2b (the only PEG-IFN alfa available on
he Italian market until August 2003).

Additional data are available from the PROBE study, an
talian prospective, observational, multicenter (N � 167) trial
hat evaluated the effectiveness of PEG-IFN alfa plus ribavirin
n “real world” practice.27 Patients were consecutively enrolled,
ncluding those older than 65 years and those with comorbidi-
ies (obesity, diabetes, psychiatric disorders, methadone use,
hyroid disease, and markers of autoimmunity). Type and
chedule/dosage of therapy were at the investigator’s discretion.
n interim analysis evaluated 2237 treatment-naive patients.
VR rates overall and for genotypes 1, 2, 3, and 4 were 50.7%,
4.0%, 73.0%, 59.3%, and 37.0%, respectively. SVR rates were

ower in patients with F3/F4 liver disease (37.8%) or comorbidi-
ies (48.3%) but higher in those compliant (�80%) with therapy
68.1%). Suboptimal adherence to therapy and baseline charac-
eristics might have influenced response rates; a large propor-
ion of patients had G2 infection (30.8%, which reflects the
pidemiology in Italy), advanced fibrosis (F3/F4; 24.9%), and
besity (50% had body mass index �25 kg/m2).

Discussion
Overall results from the US, Canadian, and European

ommunity-based trials suggest that treatment of CHC patients
ith PEG-IFN alfa plus RBV under real-life conditions is asso-

iated with SVR rates in the same range as those reported in the
ivotal PEG-IFN alfa/RBV registration trials. Comparable SVR
ates were obtained within the overall populations and in gen-
type-specific populations.

The goal of any clinical investigation is to determine the
fficacy and safety of therapeutic interventions that could im-
rove the lives of patients.28 –30 To this end, phase 3 trials and
ommunity-based trials perform different but complementary
oles. Phase 3 RCTs measure clinical efficacy and safety in a
ontrolled setting for purposes of obtaining approval for a
herapy, whereas community-based trials assess the efficacy and
afety of treatments as they are actually used in everyday clinical
ractice. Community-based postmarketing trials are important
ecause they represent the ultimate translation of research into
linical practice. They also provide unique insight into disease-
anagement issues faced in the real-world setting. Because they
ore clearly represent the conditions observed by physicians in

outine practice, findings from community-based trials can be
eneralized to the wider clinical population more readily and
an enhance the capacity to formulate treatment guidelines.31 In
ddition to the CHC trials described here, trials from a variety of
herapeutic areas such as hypertension, hypercholesterolemia, and

ermatologic disorders have demonstrated that the efficacy and
afety results achieved in phase 3 RCTs can be duplicated in the
ommunity setting.32–34 Moreover, community-based trials pro-
ide the opportunity to address questions not resolved by pivotal
rials, particularly when very large populations are required for
dequate powering of the trial contemplated.

Community-based trials should maximize the use of avail-
ble resources to make some provision for in-office monitoring,
lthough it is unlikely to rival the depth and extent of moni-
oring that a clinical research organization provides for pivotal
rials. The procurement of sufficient support for monitoring,
atabase management, and statistical support yields substantial
enefits and might appropriately be obtained from industry
ources, even if the investigator is formally the sponsor of an
nvestigator-initiated, community-based trial.

Results from community-based trials in patients with CHC
ave confirmed that the efficacy and safety attained with PEG-IFN
lfa plus RBV regimens in real-world settings are consistent with
hose reported in phase 3 RCTs. In addition, data from commu-
ity-based trials refine our understanding of how to optimize
herapeutic regimens. Data from the WIN-R study demonstrate
hat weight-based RBV is superior to fixed-dose RBV and provide
onsistent SVR rates across body weight categories in a US popu-
ation. Results from the Canadian POWeR trial and the EAP study
emonstrate that excellent SVR rates can be attained in commu-
ity practice among patient populations with large numbers of
oor prognostic factors. Results from POWeR also suggest that as

n the WIN-R trial, the likelihood of attaining SVR is equivalent
cross body weight categories with the use of weight-based dosing
f both PEG-IFN alfa-2b and RBV. Data from the German and
talian PEG-IFN alfa-2a and -2b trials show encouraging commu-
ity-based setting results. Collectively, the SVR rates observed in
hese trials suggest good treatment compliance among patients,
espite the absence of factors known to increase adherence in
linical trials.

In conclusion, consistent results from community-based
HC trials are reassuring to physicians and patients. Such trials
romote confidence that patients with CHC can be effectively
reated in clinical practice and can attain SVR rates similar to
hose observed in phase 3 RCTs, ultimately diminishing barri-
rs to treatment.
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