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Background & Aims: The treatment of patients in-
fected with hepatitis C virus (HCV) type 1 remains a
challenge necessitating innovative strategles to im-
prove treatment outcome, The extension of treatment
duration beyond 48 weeks is one possible strategy to
address this problem. Methods: The efficacy and
safety of 48 weeks (group A, N = 230) vs 72 weeks
(group B, N = 225) of treatment with pegylated—
interferon-alfa-2a (180 pg/wk) plus ribavirin (80O
meg/day) were studied in treatment-naive patients
with HCV type 1 infection, On-treatment and sustained
virologic response (SVR) 24 weeks after stopping
treatment was assessed by qualitative reverse-tran-
scription polymerase chain reaction (sensitivity 50
1U/mL). Resuits: Overall, no significant differences
could be observed in the treatment outcome hetween
both groups. End-oftreatment and SVR rates in
groups A and B were 71% vs 63% and 53% vs 54%,
respectively. Patients with undetectable HCV-RNA lev-
els already at weeks 4 and 12 had excellent SVR rates
ranging from 76% to 84% regardless of treatment
group, whereas patients shown to be still HCV-RNA
positive at week 12 achieved significantly higher SVR
rates when treated for 72 instead of 48 weeks (29%
vs 17%, P = .040). A particular benefit from extended
treatment duration was seen in patients with low-level
viremia (<6000 1U/mL) at week 12. The frequency
and intensity of adverse events was similar between

the 2 groups. Conclusions: Extended treatment dura-
tion generally is not recommended in HCV type 1
infection and should be reserved only for patients with
slow virologic response defined as HCV-RNA positive
at week 12 but negative at week 24.

n estinvated 3% of the world population 1s infected
Achronically with heparitis C virus (FICV). Chronic
hepatitis C is a major cause of cirrhosis and hepatocel-
lular carcinoina and has become the most common indi-
cation for liver cransplantation in many centers.!2

The primary aim of antiviral therapy in patients with
chronic HCV infection is a sustained virologic response
(SVR) defined as undetectable serum HCV-RNA levels
24 weeks after the end of therapy by a sensitive molecular
assay. The introduction of pegylated interferons (PEG~
JFN-alfa) in combination with ribavirin in recent years
greatly improved the treatment outcome of HCV infec-
tion.3-¢ Although the majority of HCV type 2- and type
3—infected patients can achieve virologic cleatance, the
treatment outcome of HCV type 1l-infected patients

Abbreviatlons used In this paper: BMI, body mass index; C, confi-
dence interval; EVR, early logl P GGT, gl yt
transpeptidase; OR, odds ratio; PEG-IFN, pegylated Interteron; PCR,
poly chaln ; SVR, virologic resp:
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remains unsatisfactory and sustained responses can be
obrained in only approximarely 50%36-%

The turnaver of hepatocytes infecced with HCV type
1 is slower than char of hepatocytes infected with other
HCV genotypes. It has been argued that this contributes
to the observed differences in virologic treatment re-
sponse.? These viral kinetic studies cectainly offer some
arguments for 2 more tefined antiviral stracegy in HCV
type 1 infection. It already has been shown that extension
of the PEG-IFN-alfa-2a plus ribavirin treatment dura-
tion from 24 to 48 weeks in type l-infected patients
cesults in 2 significant inccease in SVR rates from 42% o
$29% and in those with high-level viremia at baseline
from 26% to 47%. Thus, it appears that the observed
reduction in virologic relapse rates is a consequence of
the prolonged treatmenc time and that periods even
longer than 48 weeks may effect relapse rates positively
in these difficult-to-treac patients. Following this con-
cept we randomized HCV type 1—infected patients into
2 groups receiving PEG-IFN-alfa-2a and ribavirin either
for 48 or 72 weeks and evaluated the outcome according
to their virologic response and relapse rates.

Materials and Methods
Patients

Patients of both sexes aged 18 to 70 years with com-
pensated chronic HCV genotype 1 infection who had not been
treated previously wich IFN-alfa and/oc ribavirin were eligible
for enroliment and had to fulfill the following inclusion cri-
teria: a positive test for anti-HCV (third-generation enzyme
immunoassay); HCV-RNA level greater than 1000 1U/mL by
quantitative reverse-transcription polymerase chain reaction
(PCR) (Amplicor Monitor HCV v. 2.0; Roche Molecular Sys-
tems, Mannheim, Germany; lower limit of detection 600
1U/mL); increased serum alanine transaminase (ALT) levels ac
screening; a livec biopsy specimen raken in the preceding 18
months of study encry showing chronic hepaitis; neutrophil
and plateler counts of ar least 1500 WL and 90,000 pL;
hemoplobin values of at least 12 g/dL for women and 13 g/dL
for men; and creatinine levels less than 1.5 mg/dL.

Patients were excluded if they had HCV genotype other
than type 1 infeccion (ie, HCV types 2-6), decompensated
liver disease, other causes of liver disease, hepatitis B virus
infection, human immunodeficiency virus infection, autoim-
mune disorders, clinically significant cardiac or cardiovascular
abnormalities, organ grafts, systemic infections, clinically sig-
nificant bleeding disorders, evidence of malignant ncoplastic
diseases, concomitant immunosuppressive medication, exces-
sive daily intake of alcohal, or drug abuse within the past year.
Furcher exclusion criteria were as follows: unwillingness to use
contraception, pregnancy, lacration, and male partners of preg-
nant women.
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Study Design

Eighteen centers in Germany took part in this scudy
designed as a prospective, open, randomized, and actively
controlled trial. Patients were randomized to 1 of the 2 treac-
ment groups with active creatment for 48 weeks (group A) or
72 weeks (group B). PEG-IFN-alfa-2a (40 kilodaltons) (Pega-
sys; Roche, Basel, Switzerland) ac a dose of 180 pg (.5-mL
prefilled syringe) was injected subcutaneonsly once a week.
Ribavirin (Copegus; Roche) was administered orally in a mora-
ing and evening dose of 400 mpg each. After the end of
treatment patients from both groups were followed-up for 2
further 24 weeks.

Reasons for 800-mg Ribavirin Dose

We chose this dose for our study because dose-finding
studies thar allowed an estimate of the optimal ribavirin
dosage still were lacking when we initiated the study. Similar
to other investigators we also were concerned whether a riba-
virin dose of 1000—-1200 mg/day would be justified, realizing
also from previous studies that in up to 40% of patients who
were treated with this dose of ribavirin a dose reduction was
necessary. We also realized that the cumulative dose of riba-
virin when given at 800 mg/day for 72 weeks is comparable
with the cumulative ribavirin dose of 1200 mg/day for 48
weeks (ie, in total, =402 g). Finally, safery concerns also led us
to choose this dose in view of the long period of drug exposure.

Dose modification followed standard procedures. Thus, ac-
cording to the inteasity of the adverse event the dose of
PEG-IFN-alfa first was reduced to 135 pg, and then further to
90 or 45 pg/wk as appropriate. For ribavirin, 200-mg dose
reduction steps were performed. Dose limits were not consid-
ered as criteria to remove patients from the stady.

Patient Evaluation

All patients were evaluated as outpatients for safety,
tolerance, and efficacy. HCV-RNA level as the primary efficacy
variable was assessed at weeks 4, 12, 24, 48, and 72 {group B)
and again during che follow-np period at weeks 12 and 24. The
HCV-RNA level was quantified by PCR assay (Amplicor
Monitor HCV v. 2.0; Roche Molecular Systems; lower limit of
detection, 600 TU/mL). End-of-treatment and SVRs were as-
sessed by qualitative PCR assay (Amplicor HCV; Roche Mo-
lecular Systerns; lower limit of detection, 50 IU/mL). HCV
genotyping was performed by reverse hybridization (Inno
LiPA HCV; Innogenetics, Gent, Belgium). Histologic results
were classified by local pathologists according to internation-
ally standardized criteria.'® For better comparison between the
different local pathologists the individual fibrosis stage was
documented as stage 3 or higher, or less than stage 3 (ie,
presence of cirrhosis/transition to cirrhosis or no cirrhosis).

Patients with an HCV-RNA level decrease of less than 2
logarithmic steps after 24 weeks of trearment as compared
with baseline were regarded as nonresponders and excluded
from further scudy treacment.

The study received ethics committee approval at each center
according to the Declaration of Helsinki and the Intenational
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Conference on Harmonization/Commircee for Poprietaty Me-
dicinal Products guidelines “Good Clinical Practice.” Eligible
patients were assigned randomly to the 2 study teearments
with a ratio of 1:1 without steatificacion. Randomization was
performed centrally (Chilrern International GmbH, Erankfure,
Germany) by facsimile after availabiliy of the laboratory anal-
yses in fixed blocks of 4.

Primary End Point

The primary measuse of efhcacy was SVR, defined as
undetectable HCV-RNA Jevel in serum ac the end of the
fallow-up evalnation analyzed by 2 qualitative reverse-tran-
scription PCR test. Treatment failures were categorized 25
follows: breakehrongh: a reappearance of hepatitis C viremia
during the treacmene phase; relapse: reappearance of hepatitis
(. viremia during the follow-up period after stopping therapy
in padents with an end-of-treaunent virologic tesponse; non-
responders: paticnss who failed to test HCV-RNA negative ac
aay point during the study; and unknown: patients for whom
not enough data were available for categorization.

Secondary end points werc as follows. Firsc, suseained bio-
chemical response, as defined by normalization of ALT levels ac
the end of the follow-up period. Second, on-treatment viro-
logic fesponse rates as decermined by qualicative and quanti-
tative HCV-RINA assays ac weeks 4, 12, and 24, and at the end
of treatment. Third, cvaluation of predictive parumeters asso-
ciated with SVR. To find ouc which patients may especially
benehe from longer treacment periods the following baseline
parameters weee analyzed: patient’s age, ethnicity, sex, body
weight, body mass index (BMI), y-glutamyl transpeptidase
(GGT), ALT, glucose. plateler count, HCV-RNA serum con-
centranons, HCV subtype (1a vs 1b), presence of cirrhosis, and
the relevance uf early virologic response (EVR) ar weeks 4 and
12 as decermined by qualitative and quantitative HCV-RNA
tests. Finally, comparison of the safecy and tolerability of the 2
trearmenc regimens.

Definition of Patient Populations for
Analysis

The analysis of the study’s primary and secondary efficacy
parameters was pesformed primarily oo the basis of the incention-
to-trear sample population, which included ull randomized pa-
tients who received at least 1 dose of the study medicacion.

Statistical Analysis

Determination of sample size. For the primary anal-
ysis, an SVR race of approximately 30%—40% was escimated aond
the study ain was to detect a diffecence berween che 48-week and
the 72-week ereacment schedde of at least 15% (corresponding to
SVR races of 355 and 50%, respectively) wich statistical signif-
icance (& crror, 0)5; 2-sided P error, 200, In this anaysis, 366
evaluable patients were required (183 patienis per treatment
group). Assuming a drop-ouc rate of 20%, 458 patients were to be
recruited, 229 in weh treatment group.

The primary aim of our sccondary analysis was to identify
prognastic factars for SR separatcly for both trearment
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groups. Depending on the prevalence or distribution of the
potential predictors in our sample, the detectable effect sizes
were comparable with those in the primacy analysis.

The descriptive analysis included absolute and relarive
fequencics bor grouped data, and means, SDs, and ranges
for concinuous scaled data. The assumption of normal dis-
tribution could be accepted (after Jogarithmic wansforma-
tion of glucose, ALT, and GGT levels) for all continuously
scaled daza (criterion, skewness berween —1 and +1). Sta-
tistical comparisons between patients with and withoue
SVR used the ¥* test (grouped data) and the 7 test (contin-
vous duta). To obtain a multivariute prognostic score, Jo-
gistic regression analysis was used. Cross-classification was
applied ro obtain unbiased erroc rates for the multivariate
prognostic score. The prognostic value of several predicrors
and the mulcivariate score was displayed using receiver
operating characteristic curve analysis.

The level of significance was .05 (2-sided) for all stacistical
tests. Commercially availuble software (SPSS for Windows,
SPSS Release 11.5, SPSS Inc, Chicago, 1L) and, for cross-
classification, 2 macra (burron “makros”; available ac: hrepi//
www.medizin.fu-betlin de/statistik/) was used.

Results
Patient Profile

A total of 467 patients were screened between
December 2000 and July 2001 against all inclusion
and exclusion criteria for entry into the study. Eight
patients were screening failures and 4 patients did not
receive scudy medication, leading to a total of 455
randomized patients (230 and 225 in groups A and B,
respectively). The trial profile is shown in Figure 1.
Both groups showed similar demographic, biochemi-
cal, and virologic baseline characteristics (Table 1).
More patients in group B than in group A discontin-
ued treatment prematucely (41% vs 24%; odds ratio
[OR]1, 2.2; 95% confidence interval {CI], 1.47-3.29; P
< .001; see Figure 2).

Virologic and Biochemical Response

The primary end point, an SYR art the end of 2
24-week follow-up period, was observed in 53% (95%
CI, 46.2-59.1) of patients in group A and in 54%
(95% CI, 47.3—60.3) of patients in group B (P = .8).
In addition, the on-treatment virologic response rares
at weeks 4, 12, 24, and at the end of treatment were
not significantly different berween both groups (Table
2). The sustained biochemical response rates at the end
of the follow-up period, defined as the proportion of
patients who normalized serum ALT levels, were al-
most identical in both treatment groups (53.9% and
53.8% in groups A and B, respectively).
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Palients screened
n=467

Screening failure
n=8

Pallenis randomized
n=459

Patients not receiving

study drug
n=4
Pallents recaiving
study drug
n=455
PEGIFNg-2a plus PEG-IFNa-2a plus
ribavinn ribaviin
4B weeks 72 weeks
n=230 (Group A} n=225 (Group B)
Therapy and follow-up Therapy disconlinuation Therapy discontinuation | Therapy and follow-up
compleled Reasons: Reasons: | completed
n=169 Adverse evenl(s) n=21 Adverse event (s) n=26 | n=128
Lostto follow-up  n=3 Lost lo loliow-up  n=6
Therapy completed Therapy failur n=25 Therapy failure n=32 Therapy compleled
n=17% Vpluntary withdr,  n=4 Voluntary withdr.  n=16 n=13
Breakthrough n=1 Breakihrough n=10
Follow-up completed Other reasan n=t Other reason n=2 Foliow-up compleled
n=204 n=189
Follow-up discontinuation Follow-up dlscontinuation
Reasons: Reasons:
Advarse sveni(s) n=0 Adverss eveni(s} n=1
Lostlo foliow-up  n=26 Lost lo lollow-up  n=24
Other reason n=1 LDl.her reason n=1

Figure 1. Trial profile.

SVR Rates in Patients With or Without EVR

Figure 3 shows the SVR rates in patients from
groups A and B according to their EVR pattern as
determined at treatment weeks 4 and 12 by qualitative
HCV-RNA assay. Patients who were HCV-RNA posi-
tive at week 12 achieved significantly higher SVR rates
when treated for 72 racher than 48 weeks (29% vs 17%;
OR, 2.02; 95% CI, 1.034-3.94; P = .040), whereas
patients with an EVR (HCV-RNA level, <50 IU/mL) at
weeks 4 or 12 achieved SVR rates ranging from 76% to
84% independent of treatment duration.

Virologic Relapse Rates in Rapid and Stow
Virologic Responders

The overall relapse rate in the intent-to-treat pop-
ulacion was 29% (49 of 170) and 21% (33 of 154) in
groups A and B, cespectively (P = .13). However, when
virologic relapse rates according to the on-treatment
virologic response pattern were analyzed, significant dif-

ferences could be observed between both groups as shown
in Figure 4. In particular, patients with slow virologic
response, defined as pacients who wete HCV-RNA pos-
itive at weeks 4 or 12 bur HCV-RNA negative at week
24, showed benefit from extended treatment duration.
Relapse rates were reduced in patients who first were
HCV-RNA negacive at week 12 (37% vs 23%; OR,
1.98; 95% ClI, 1.13-3.46 in group A vs group B; P =
.016) and in patients who first were HCV-RINA negacive
at week 24 (64% vs 40%; OR, 2.60;95% CI, 1.16-5.88
in group A vs group B; P = .021). In patients with rapid
virologic response, relapse rates were low and not influ-
enced significancly by treatment duration (Figure 4).

HCV-RNA Logs, Decrease at Week 12 as a
Measure of EVR

in contrasc to absolute HCV-RNA levels, HCV-
RNA logp decrease at week 12 was less useful to identify
patients who eventually may benefit from extended treat-
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Table 1. Summary of the Demographic, Biochemical, Serologic, Molecular, and Histologic Profiles of the Patients at Baseline

Characteristics 48 weeks (n = 230} (%) 72 weeks (n = 225) {%) Total {n = 455) (%)

Sex

Male 128 (55.7) 122(54.2) 250(54.9)

Female 102 (44.3) 103 (45.8) 206 (45.1)
Ethnic origin

Caucasian 222(96.5) 213(84.7) 436 (95.6)

Asian 6(2.6) 6(2.7) 12(2.6)

African American 2(9) 3113 5{1.1)

Gther 0(0) 3{1.3) 3T
Age, y

Mean * S50 42,7 +11.22 42.7 +11.69 42,7+ 11.44

Range 19-68 20-70 19-70
Height, cm

Mean * SD 1726 *9.93 172.0 £ 9.62 1723 +9.77

Range 146-196 143-197 143-197
welght, kg

Mean * SD 76.3x14.78 75.3 £14.30 75.8 + 14.54

Range 42-161 39-128 39-161
BMI, kg/m?

Mean * SD 25.6 £ 4.34 253+ 400 255+ 4.17

Range 17.047.0 15.6-37.4 15.6-47.0
Body surface, m?

Mean * SD 1.9x.22 1.9 x .21 1.9 % .22

Range 1.3-2.9 1.3-2.6 1.3-2.9
Glucose, mmol/L

Mean * SD 5.24 £ 1.05 5.58 £ 2.11 5.41 * 1.67

Range 3.1-10.0 3.4-224 3.1-224
ALT levets x upper limit of nommal, JU/L

Mean * SD 258174 254 =151 252 £1.63

Range 7-11.8 4-8.0 4-11.8
GGT levels X upper limit of normal, 1U/L

Mean + 50 1.58 = 1.51 1.83x214 1.71 + 1.85

Range 2-11.3 2-13.9 .2-13.9
HCV genotype

Subtype 1b 155 (67.7) 132(58.7) 287 (63.2)

Subtype la 60 (26.2) 67 (29.8) 127 (28.0)

Subtype 1a/1b 8(3.5) 8(3.6) 16 (3.5}

Type 12 7(3.0) 18(8.0) 25 (5.5)
HCV RNA, Jog IU/mL

Mean * SD 5.79 +.52 5.75 + .52 577 + 52

Range 3.24-7.24 3.60-7.39 3.24~-7.39
Fibrosls stage

Stages 0-2 214 {93.0) 205 (91.1) 419(92.1)

Stages 3-4 16(7.0) 20(8.9) | 36(7.9)

Mo sublype was determined.

ment duration. SVR rates in patients with EVR defined
by a 2 logyy or more HCV-RNA decrease at week 12
were 689 (119 of 175 patients) in group A and 67%
(115 of 171 patients) in group B (P = .88), and in chose
withouta 2 logp decrease weee 49 (2 of 55 patients) and
1145 (6 of 54 patients), respectively (P = .15). Only 26
of the 109 patients with a less than 2 logo decrease at
week 12 (2496) achieved an end-of-treatment virologic
cesponse. The relupse cates in these 26 end-of-treatment
virologic responders was 87% (13 of 15 patients) when
reeated for 48 weeks (group A) and 46% of 11
pacients) when assigned to 72 weeks treatment (group B)

(OR, 7.81; 95% Cl, 1.16-52.63; P = .034).

Further Characterization of Slow Virologic
Responders

The individual HCV-RNA levels at week (2 in
slow virologic responders with or withour virologic re-
lapse are shown in Figure 4. Mainly patients with low-
level viremnia at week 12 achieved a benefit from ex-
tended treatment duration. In the group of patients with
HCV-RNA concentrations less than 6000 IU/mL at
week 12 the relapse rates were 57% (20 of 35 patients)
vs 32% (12 of 37 patients) in groups A and B, cespec-
rively (OR, 2.78; 95% CI, 1.1-7.2; P = .037). In
contrast, relapse rates were 919% (10 of 11 pacients) and
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: treatment failure
other reasons

En i

group A B A B A B
study week  0-20 21-28 29-44

A B A B A B A B
45-48 49-54 55-66 67-72

Figure 2, Comparison of the number of patients in groups A and B who discontinued treatment within a certain treatment period (weeks) either
because of treatment fallure or other reasons. Treatment failure Includes patients who stopped treatment because of initial nonresponse or
virologic breakthrough; other reasons includes those patients who prematurely discontinued treatment either because of adverse events and
voluntary withdrawal or wha were Jost to follow-up evaluation. The figures an top of each column refer to the total number of patients with
traatment discontinuation. The figures within the dark columns indicate the number of patiznts who achieved an SVR despite premature

treztment discontinuation. [), Treatment failure; B, other reasons.

87.5% (7 of 8 patients) in group A and group B slow
responder patients with HCV-RNA levels of 6000
1U/mL or greater at week 12 (Figure 3).

Variables Associated With SVR

In the entire population, the presence of advanced
fibrosis or cirrhosis (stages 3 or 4), age, BMI, triglyceride

Table 2. Virologic Response Rates During Treatment and at
the End of Follow-Up Evaluation

virologic response

{HCV-RNA Group A Group B
concentration {48wk treatment) (72-wk treatment)
< 50 1u/m) (n = 230) (%) (n = 225) (%)

On-treatment
Week 4 51 (22%) . 35(16%)
Week 12¢ 130 (57%) 119 (53%)
Week 24 168 (73%) 145 (64%)
Week 48 163 {71%) 148 (66%)
Week 72 — 142 (63%)
End of follow-up
period (SVR) 121 (S3%) 121 (54%)

%A = 2 log;q decrease in HCV-RNA concentrations at week 12 was
achieved in 76% of patients {175 of 230) in group A and 76% of
patients {171 of 225) In group B.

levels, GGT levels, baseline hepatitis C viremia (P <
.001 each), body weight, glucose levels, ferritin levels (P
< .01 each), body surface, cholesterol levels, alkaline
phosphatase levels, aspartate transaminase levels, and
plaelets (P < .05) were significant predictors of SVR.

Multivariate analysis showed thac only GGT level (P
< .001), age, cholesterol, baseline hepatitis C viremia (P
< .01), and BMI (P < .05) can be considered as signif-
icant predictors of SVR.

In group A, younger age, lower weight, BMI, body
surface area, Jower stage of fibrosis, lower glucose level,
GGT level, and baseline HCV-RNA levels were associ-
ated with SVR by univariate analysis. In group B, enly
age, fibrosis stage, GGT level, and baseline HCV-RNA
levels were associated with SVR (Table 3). By multivar-
iate analysis, BMI, glucose level, GGT level, and baseline
HCV-RNA levels in group A, and only GGT level in
group B remained independent predicrors for SVR.

The area under the receiver operating characreristic
curve was .71 in group A (multivariate prognostic
score of BMI, glucose level, GGT level, and baseline
viral load cross-validated) and .70 in group B (GGT
level only).
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D Group A (48 Weeks)

p=042 p=0.41

90} 84
80 4
70 4
60
50 A
40 A
30 A
20 -
10 4
0

% patients with SVR

Early virologic response
{HCV RNA < 50 {U/mL) at (HCV RNA 2 50 IUfmL}) at
Week 4 Week 12 Week 4 Week 12

Figure 3. Treatment outcome according to EVR defined as being HCV-RNA negative by qualitative PCR test {detection limit, 50 IU/mL) at week

4 or week 12. SVR rates are shown as a percentage and the number of patients with an SVR in relation to the total number of patients examined
is shown at the bottom of each column. O, Group A (48 weeks); @, group B (72 weeks).

Safety and Treatment Modifications adverse events varied between 11.1% (group B) and

The type and severicy of adverse events occurring 15.6% (group A) (P = not significant). A dose reduction
during creatment were not scatistically different berween ~ owing to adverse gvents was necessary in 76 group A
boch groups (data not shown). The frequency of serious  patients (rotal of 85 reductions) and 82 group B patients

[ Group A (48 Wesks) Group 8 (72 Weeks)

p=0.021

70

p*0.016

pe0.2 p=0.43

Relapse. rates in %
w
S
1

Patients with Palie:ls with
rapid virologic response
(HCV RNA < §0 JU/mL) at

slow virologic response
{HCV RNA > 50 1U/mL) at

Week 4 Week 12 Week 4 Week 12

but < 50 IU/mL at week 24

Figure 4. Frequency of virologic relapse rates in group A and B patients with rapld and slow virologic response analyzed at weeks 4 and 12.
Relapse rates are shown as a percentage and the number of patients with relapse in refation 1o the total number of patients examined is shown
at the bottom of each cotumn. [J, Group A (48 weeks); M, group B {72 weeks).
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Flgure 5. Week 12 individual HCV-RNA levels are presented for each of the 47 and 52 group A and B slow virologic responders {as defined in
Figure 4} who achieved either an SVR (black dots) or an end-of-treatment virologlc response but subsequently relapsed {grey dots). A reduction
in the relapse frequency by extended treatment duration could be shovn only for patients who had low-level viremia at week 12. Nole that only
1 patlent in each group with HCV-RNA levels greater than 6000 1U/mL (dotted line} achieved an SVR. The detection limit of the quantitative
HCV-RNA test (ie, <600 IU/mL) also is shown. All dots below the detection limit of 600 1U/ml. represent samples that were negatlve by
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Table 3. Comparison of the Demographic, Biochemical, Serologic, Molecular, and Histologic Profiles of the Patients at
Baseline With Respect to the Treatment Outcome, Separately for Each Study Arm

Group A (48 weeks, n = 230}

Group B (72 weeks, n = 225)

quantitative PCR but positive by gualitative PCR. ®, SVR; O, relapse.

(total of 96 reductions) (P > .03). In group A, the dose
of PEG-IFN-alfa, ribavirin, or both drugs was reduced in
37 (16%), 13 (6%), and 26 (119) patients, and in group
B in 26 (12%), 23 (10¢%), and 33 (15%) patients. Figure
6 shows at which time dose reduction was undertaken
within each group. In most instances it occurred within
the first 20 weeks of treatment (68 of 85 in group A and
68 of 96 in group B). The total frequency of treatment
discontinuation was statistically higher in group B as
compared with group A (41% vs 24%). A similar num-
ber of patients discontinued creatment within the firse 44
weeks (54 in group A and 53 in group B), whereas after
week 44 only 1 patienc in group A but 39 patients in
group B discontinued treatment premarturely. Reasons
for trearment discontinuation and time to discontinua-
tion are shown in Figure 2.

Discussion

The duration of antiviral therapy is one of the
most important factors influencing treatment outcome,
especially in HCV genotype l-infected patients.®!!'
Forcy-eight weeks of combination therapy with PEG-
IFN-alfa plus 1000-1200 mg of cibavitin has become
the accepted standard of care in type 1~infected patients.

In the current study we investigared whether exten-
sion of crearment ducacion from 48 to 72 weeks is a
promising approach to increase SVR rates in the type
l—infected patient population by reducing the relapse

rates. We therefore randomized patients to 48 vs 72
weeks of treatment and analyzed their SVR and relapse
rates. Our data allow 2 conclusions. First, prolongation
of the therapeutic regimen for up to 72 weeks does not
lead to higher SVR rates in the intent-to-treat popula-
tion, and therefore it is not advisable to extend treatment
in the general type l~infected patient population. Sec-
ond, identifying patients with and without early viro-
logic response by qualicative PCR test at weeks 4 and 12
facilitates the decision of how long patients should be
treated. Patients with early virologAic response in whom
HCV-RNA levels were less than 50 [U/mL already at
weeks 4 or 12 had excellent SVR rates, ranging between
76% and 84% at the end of the follow-up period inde-
pendently from the treatment period. In contrase, pa-
tients who still were HCV-RNA positive at week 12
showed significantly higher SVR rates when created for
72 weeks instead of 48 weeks (29% vs 17%).

In a second step we analyzed relapse rates with respect
to the eatly response pattern during therapy (ie, rapid or
slow virologic response) to define those patients who may
benefit most from extended trearment duration. A re-
duction of relapse rates in relation to the extended 72-
week treatment period was observed in patients with
slow virologic response, defined as patients who seill were
HCV-RNA positive ar weeks 4 or 12, but negative at
week 24. In patients with rapid virologic response, re-
lapse rates were rather low (<16%) and therefore less

Characteristics No SVR (n = 109} SVR (n = 121) No SVR (n = 104) SVR (n = 121)

Sex P=.13 pP=.92

Male 55 (50.5) 73(60.3) 56 {53.8) 66 (54.5)

Female 54 (49.5) 48(39.7) 48 (46.2) 55 (45.5)
£ origh F=.31 P=.70

Caucaslan 107 {98.2) 115 (95.0) 98 (94.2) 115(95.0)

Asian 1{.9) S(4.1) 2{31.9) 4(3.3)

African American 1(.9) 1(.8) 2(1.9) 1(.8)

Other 2(1.9) 1(.8)
Age, ¥ P < .001 P =.008

Mean * SD 45.4  11.2 40.3 £ 10.8 44.9 +10.9 40.7 x12.1

Range 19-66 19-68 20-70 20-70
Helght, cm P =167 P=.732

Mean * SD 1717 % 9.8 1735101 172.3 £ 10.2 171.8 % 9.2

Range 146-195 147-196 148-197 143-189
Weight, kg P =.003 P=.397

Mean + SD 79.4 £ 16.1 73.5+ 130 762 141 746145

Range 51-161 42-109 48-128 39-113
BMI, kg/m? P <.001 P=.339

Mean = SD 269t 46 24.4 3.7 256 £ 3.9 251 +4.1

Range 1747 17-36 18-37 16-37
Body surface, m? P =.032 P = 369

Mean + 5D 1.94 * .23 1.88+.2 191 = .22 188+ .21

Range 1.5-2.9 1.3-2.4 . 1.5-2.6 1.3-24
Glucose, mmol/L P =.001 P=.382

Mean = SD 5.47 +1.07 5.03 .99 572 £ 2.46 546 > 1.77

Range 3.8-10.0 31-94 3.4-22.4 3.5-17.8
ALT levels X upper limit of P=.194 P =.301

normal, iU/L

Mean * SD 2.4 + 1,59 275 %186 258 £1.63 2.34+14

Range 7-11.8 .8-116 .5-8.0 A-T7
GGT levels X upper limit P <.001 P < .00

of normal, JU/L

Mean * SD 1.85 £ 1.59 1.34 £1.39 242 £2.44 1.33%1.7

Range .3-11.3 .2-10.2 .2-13.9 .2-13.9
HCV genotype P=.166 P=.077

Subtype 1b 80{73.4) 75 (62.5) 66 (63.5) 66 {54.5)

Subtype 1a 22(20.2) 38 (31.7) 27 {26.0) 40(33.1)

Subtype 1a/1b 5 (4.6} 3(2.5) 6 (5.8} 2(1.7)

Type 1° 2(1.8) 4(3.3) 5(4.8) 13{10.7)
HCV RNA, log 1U/mL P =.009 P =.006

Mean = SD 5.88 * .46 5.7+ .56 585 = .46 5.66 + 55

Range 3.24-7.24 4.12-7.1 4.14-7.29 3.6-7.39
Fibrosis stage P=.022 P =.007

Stages 0-2 97 (89.0) 117 (96.7) 89 (85.6} 116 (95.9)

Stages 3-4 12(11.0) 4(3.3) 15(14.4) 5(4.1)

*No subtype was determined.

influenced or noc influenced by treatmenc prolongation.
The analysis also revealed that measaring individual
HCV-RNA levels at week 12 s a reliable parameter to
decide how long patients should be treated. From our
daca, pacients wich low-level viremia (<6000 TU/mL) ac
week 12 had the largest benefit from excended treatment
ducation. Thus, the daca from the present study suppore
the concept thar extending the HCV-RNA negacive
phase by consequent antivital therapy can’decrease re-
lupse rates, 16

Sanchez—Tapias et al'? recently presented data from a
study thac also analyzed the effect of a prolonged creat-
ment period using PEG-IFN-alfa-2a plus ribavirin in
patients without early virologic response ac week 4
(HCV-RNA positive by qualitative PCR). They showed
that SVR rates were significantly higher in the 72-week
group as compared with the 48-week group (45% vs
329%) and that the 72-week treated patients expressed
significantly lower relapse rates (13% telapse vs 48% in
the 48-week group). These data are basically in accor-
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Figure 6. Number of dose reductions of either PEG-IFN-alfa, ribavirin,
or both drugs according to treatment weeks in group A {48 weeks) and
B (72 weeks) patients. A total of 85 and 96 dose reductions owing to
adverse events had to be undertaken in 76 group A and 82 group 8
palients (P > .05). The figures ontop of each coluinn refer ta the total
number of dose reductions. U1, PEG-IFN-alfa-2a; [3. ribavirin: B, both.

dance with the results of our present study and confirm
the concept of extending treatmene duracion in slow
virologic responders. However, from our daca it can be
deduced thar the week-12 response mighe be a betrer
time point from which to select patients for the evalua-
tion of treatment duration because SYR rates were not
significancly different in patients who already were
HCV-RNA negative at week 4 and those becoming
HCV-RNA negative at week 12,

Our study also raises the issue of whether the generally
accepted stopping cule for patients with a less chan 2
logyg decrease of HCV-RNA level within the inicial 12
weeks of therapy should be reconsidered because the high
negacive predictive value of this stopping rale af 98%56—
100961812 could be confirmed only for the 48-week
treatment group but not for the 72-week group. Only
4% of patients with a less than 2 logyo HCV-RNA
decrease treated for 48 weeks achieved an SVR whereas in
patients treated for 72 weeks the SVR rates reached 11%.
We further could confirm that the previously proposed
stopping algorithm based on absoluce HCV-RNA levels
ac week 12 (ie, <30,000 IU/mL)?® was highly predictive
for nonsustained response in both groups. However, be-
cause of the lower ribavitin doses in our study (ie, 800
mg/day) as compared with the previously cited studies
(ie, 1000~-1200 mg/day) these data must be interpreced
with caution. Indeed ic has been shown in recent trials of
nonresponder patients that ribavirin dose reduction
within the first 3 months especially may influence early
response rates.?'

EXTENDED TREATMENT DURATION FOR HCV TYPE 1 1095

Drusano and Preston?! recently presented a mathe-
matical model to predict whether patients may achieve
SVR or suffer from relapse. It was concluded that type
1-infected patients require the continuous absence of
detectable HCV RNA in serum for 36 weeks to attain
90% probabiliries of an SVR (ie, relapse race of 10%).
We agree only to some extent with this predictive
model, realizing that our week-12 rapid virologic re-
sponders who were HCV-RNA negative for at least.36
weeks also had low relapse rates (<15%). However,
group B late responders who first became HCV-RNA
negative at week 24 (ie, who also had undecectable
HCV-RNA levels during the last 36 weeks of the cortal
72-week treacment period) still had relapse rates of 40%,
a finding chat clearly contradicts the proposed Drusano
and Preston?? model. Obviously, the HCV-RNA nega-
tive phase requited to prevent a relapse must be calcu-
lated in a more exponential way and seems to be depen-
dent on how early a patient becomes HCV-RNA
negative during treatment.

Mulrivariate analysis was used to identify prognostic
baseline factors in both treacment groups. BMI, glucose,
GGT, and baseline HCV-RINA levels proved to be in-
dependent predictors for SVR in group A, whereas in
group B only the GGT level remained significant. These
data confirm previous studies that showed the impor-
tance of GGT level in predicting nonresponse to treat-
ment,?%% bur also show that at least some negative
predictors can be overcome by intensifying the treatment
regimen.

We are aware that our study has some shortcomings.
Firse, the ribavirin dose of 800 mg/day used in this trial
was Jower than the 1000/1200 mg/day dosage now rec-
ommended for HCV type l-infected patients. In the
Materials and Methods section we summarized the argu-
ments for our decision. It is of interest that the SVR rates
observed in both groups were quite similar to those
observed in other studies in which patients received
ribavirin at higher doses.>$ Second, the study was not
blinded (ie, a placebo was administered to group A for
weeks 49—72). Reflecting the different on-treatment dis-
continuarion rare (for any reason) between both groups
(24% in group A as compared with 41% in group B) one
plavsible explanation could be that more patients in
group B than in group A failed to rtolerate che long
treatment period. From our experience, however, we
believe that one can convince patients to accept the
longer treatment period of 72 weeks by carefully explain-
ing to them that extension of therapy ultimately will
increase their chance to achjeve-an SVR.

From a per-protocol analysis, by including only the
patients who received at least 80% of the PEG-IFN-
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alfa-2a and ribavirin dose and who completed the
planned (£ 4 weeks) creacmenc and follow-up period, a
10%% difference in SVR rate in favor of group B became
evident (68%%; 95% CI, 60.6~76.2 {93 of 136] vs 78%%:
95% CI, 69.2-86.1 [73 of 94} in group A vs group B;
P = .12, dara not shown).

In conclusion, the present study supports che concept
that extension of treacmenc ducation can reduce relapse
rates only for a limited proporcion of type l-infected
patients (sbout 2094, e, slow virologic responder). Indi-
vidual tailoring of treatment duration may be one option
in the futare to reduce relapse rates in FICV type 1-in-
fected patients.

Appendix

In addition to the auchors, members of the study
group who participated in chis study included che fol-
Jowing: T. Kaul, C Schernick, Universicicsklinikum
Charité, Campus Virchow-Klinikum, Universititsmedi-
zin Berlin, Berlin, Gesmany; B. Kronenberger, Univer-
sicitsklinikum des Saaclandes, Homburg/Saar, Germany;
H. Hinrichsen, Klinikum der Christian-Albrechts-Uni-
versitiit, Kiel, Germany; T. Kohnle, D. Hiaussinger,
Klinikum der Heiarich-Heine-Universitiit, Diisseldorf,
Germany; K. Wurschorn, J. Petersen, Medizinische Uni-
versitiitsklinik Eppendorf, Hamburg, Germany; U. Tox,
Medizinische Universicitsklinik IV, Ko6ln, Germany; T.
Peters, Medizinische Universitdtsklinik Freiburg, Ger-
many; R. Zachoval, Klinikum GroBhadern, Ludwig-
Maximilians-Universicit, Miinchen, Germany; R.
Schlottmann, Medizinische Universititsklinik St. Josefs
Hospiral, Bochum, Germany, S. Engler, Univer-
sititsklinikuom  Heidelberg, Heidelberg, Germany; P.
Langmann, M. Zilly, Klinikum der Universitit Wiic-
sburg, Wirzburg, Germany; F. Gruenhage, Mediz-
inische Universiditsklinik 1I, Bonn, Germany; H. Wei-
denbach  Medizinische  Universititsklinik,  Ulm,
Germany; H. Porst, Klinikum Dresden-Friedrichstadt,
Dresden, Geemany; R. Baumgarten, R. Binus, Kranken-
haus Prenzlauer Berg, Berlin, Germany; G. Ramadori,
Medizinische Universititsklinik Gotringen, Germany;
B. R. Ruf, M. Wiese, Klinikum Sc. Georg, Leipzig,
Germany; G. Getken, Medizinische Universiiesklinik
Essen, Essen, Germany; B. Klapperich, Roche, Grenzach,
Germany; T. Deller, A. Schlauderaff, Chilcern Interna-
tional GmbH, Frankfure, Germany.
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