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Bachground & Aims: The treatment of palients in-
fected with hepatitis € virus (HCY) type 1 remalns a
¢haltlenge necessiiating Ihnovative strategles to im-
prave treatment outcome, The extensian of treatment
duration beyond 48 weeks is one possible strategy to
address thls prodlem. Methods: The efficacy and
safety of 4B weeks {group A, N = 23D) vs 72 weeks
(greup B, N = 225) of treatment with pegylated-
interferon-alfa-2a (180 pg/whk) plus ribavirin (BOD
mg/day) were studied in treatment-naive patients
with HCV type 1 Infection, On-treatment and sustained
virologle response {SVR) 24 weeks afier stopping
reatment was assessed by qualitative reverse-tran-
scription polymerase chain reaction (sensitivity 50
IU/mL). Results: Overall, no significant differences
could be observed in the treatment outcome between
both groups. End-of-treatment and S5YR rates in
groups A and B were 71% vs 63% and 53% vs 54%,
respectively. Patlents with undetectable HCV-RNA Jev-
els already at weeks 4 and 12 had excellent SVR rates
ranging from 76% to B4% regardiess of wreatment
droup, whereas patients shown to be still HCV-RNA
positive 2t week 12 achieved gignificantly nigher SVR
rates when treated for 72 instead of 48 weeks (29%
vs 17%, P = .040). A partlcular benefit fram extended
ireatment duration was seen in patients with low-level
viremla {<6000 H/mL) at week 12. The frequency
and Intenslty 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 respense defined as HCV-RNA positive
at week 12 but negative at week 24,

An estimated 347 of the world population is infecred
chronically with hepatitis C virus (FICV). Chronic
hepatitis C is a major cause of cicrhosis and hepatocel-
lular carcinoma 2nd has become rhe most comman indi-
cation for liver transplantacion in many cencers, )2

The primary aim of antiviral therapy in patiencs with
chronic HCV infection is a sustained virologic response
(SVR} defined 25 undetecrable serum HCV-RNA levels
24 weeks after the end of therapy by a sensitive molecular
assay. The introduction of pegylated interferons {PEG—
IEN-alfa) in combination with ribavirin in recenc years
greatly improved the treatment outcome of HCV infec-
tion.3-¢ Alchough che majority of HCV cype 2—and type
3—infecred patients can achieve vicologic clearance, the
creatmen: outcome of HCV rtype l-infecced parients

Abbreviatlons used fn this paper; BMY, body mass Index; Cl, confi-
dence Interval; EVR, early virclogle response; GGT, ~-giutamyl
transpeplidase; OR, odds ratlo; PEG-IFN, pegytated Interderon; PGR,
pelymetase chaln reaction; SVR, sushlned virulug!: response,

© 2006 by the American

0016-GOBS/06
doli10.1053/).£astr0.2006.02.015




April 2008

remiins unsacisfactory and sustained responses can be
obrained in only approxinucely 505364

The tornover of hepatocytes infected with HCV type
1 is slower than char of hepatocytes infecred with other
HCV genocypes. It has been argued thar this contributes
to the observed differences in virologic trearmenc re-
sponse.? These viral kinetic studies certainly offer some
arguments for a more refined antiviral strategy in HCV
rype 1 infection. It alzeady has been shown thar extension
of the PEG-IFN-alfa-2a plus ribavirin treatment dura-
tion from 24 to 48 weeks in type l—infecced patients
results in a significant increase in SVR rates from 42% ro
5295 and in those with high-level wiremia ac baseline
from 26% to 47%. Thus, it appears that the observed
reduction in virologic relapse rares is a consequence of
the prolonged treatment time and that periods even
longer than 48 weeks may effect relapse rares positively
in these difficulc-to-creat patients. Follewing chis con-
cepr we andomized HCV type 1—infecred paciencs inco
2 groups teceiving PEG-TFIN-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

Pacients of both sexes aged 1B to 70 years with com-
pensated chronic HCV genotype L infection who had not been
teeated previously with JFN-alfa and/or ribavirin were eligible
for enrotlmenc and had to fulfill che following inclusion cci-
teria: 2 positive tesc for anti-HCV (third-generation enzyme
immunoassay); HICV-RMNA level greater than 1000 1U/mL by
quantitative reverse-rranscription polymerase chain reaction
(PCR) (Amplicor Monicor HCV v, 2.0; Roche Maleculac Sys-
tems, Mannheim, Geemany; lower limit of detection GOO
IUfmL); increased serum alanine transaminase (ALT) levels at
screening; a liver biopsy specimen raken in the preceding 18
months of study entry showing chrenic hepatitis; neucrophil
and plateler counts of ar lease 1500 pl and 90,000 pi;
hemoglobin values of at least 12 g/dL for women and 13 g/dL
for men; and creacinine levels Jess than 1.5 mgfdL.

Patients wate excloded if they had HCV penatype other
than eype 1 infection (ie, HCV types 2-6), decompensated
liver disease, other canses of liver disease, heparitis B virus
infection, human immunodeficiency visus infection, auraim-
mune disorders, clinically significant cardiac or cardiovascular
zhnormalities, argan grafts, systemié infections, clinically sig-
nificant bleeding disorders, evidence of malignant neoplastic
disezses, concornitant immunosuppressive medicacion, exces-
sive daily intake of alcohal, ar drug abuse within che pase year.
Further exclusion criteria were as follows: unwillingness to use
contraception, pregnancy, lactacion, and mate payuners of preg-
nant women.
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Study Deslgn

Eighteen centers in Germany rook part in this scudy
designed as a prospective, open, randomized, and actively
conteolled trial. Parients were randomized to 1 of the 2 creac.
ment groups with active creacment for 48 weeks (group A) or
72 weeks (group B), PEG-IFN-alfa-2= (40 kilodatrons) (Pega-
sys; Roche, Basel, Switzerland} at 2 dose of 180 jug (5-mL
prefilled syringe} was injecred subcutaneously once a wesk.
Ribavirin {Copegus; Roche) was administered otally in a morn-
ing and evening dose of 400 mg each. After the ¢nd of
trearment patients from both groups were followed-up for o
fucther 24 weeks.

Reasens for 800-mg Ribavirin Dose

We chose this dose for bur scudy because dose-finding
studies chat allowed an estimate of the optimal ribavicin
dosage still were lacking when we initiated che study. Similar
to ocher investigators we also were concerned whether 2 ciba-
virin dose of 1000--1200 mg/day would be justified, realizing
also from previous sodies that in up to 40% of patients who
were 1reated with chis dose of ribavizin a dose reduction was
necessary. We zlso tealized char the cumulative dase of riba-
virin when given ac BOD mg/day for 72 weeks is comparable
with the cumularive ribavirin dose of 1200 mgidzy for 48
weeks (ie, in total, =402 g), Finally, safety concerns also led us
to choese this dose in view of the long period of drisg exposure,

Dose modification followed standard procedures, Thus, ac-
cording to the intensity of the adverse event the dose of
PEG-IFN-alfe first was reduced to 135 g, and then fucher to
90 or 45 pgfwk as appropriate. For tibavitin, 200-mg dose
reduction steps were performed. Dose licnits were not consid-
ered as criteria to remove patients from the scody.

Patient Evaluation

All patients were evaluated as ontpatients for safety,
tolerance, and efficacy. HCV-RNA level as che primary efficacy
vatiable was asscssed ar weeks 4, 12, 24, 48, and 72 (group B}
and again during the follow-op period at weeks 12and 24, The
HCV-RNA level was quanrified by PCR assay {Amplicor
Monicor HCV v. 2,0; Roche Molecular Systems; lower limie of
detection, 600 TU/mL). End-of-treatment and SVRs were as-
sessed by qualitarive PCR assay {Amplicor HCV; Roche Mo-
lecular Systams; lower limit of detection, 50 TU/mL). HCV
genotyping was performed by reverse hybridization (Inno
LiPA HCV; Innogenetics, Genr, Belginm). Hiscologic results
wete classified by local pathologists according to iaternation-
ally standardized criteria.!® For better comparison berween the
different local pathologists the individual fibrosis srage was

+ documented as stage 3 or higher, or less than stpe 3 (e,

presence of circhosis/transition to cicrhesis or no cirthosis).
Patients with an HCV-RINA level decrease of iess than 2
logarithmic steps after 24 weeks of treatmenc as compared
with baseline were rcgarded as nonresponders and excluded
from furcher soady treatment,
The study received ethics commitese approval at each center
according o the Declaration of Helsinki and the International
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Conference on Harmonization/Commirtee for Propriecary Me-
dicinal Producrs guidelines “Good Clinical Praccice.” Eligible
patients were assigoed randomly o the 2 study trearments
with 2 ratio of 1:1 withour soatification. Randomizacion was
performed centrally (Chiltetn [nternational Gmb3, Frankfure,
Getmany) by facsimile after availability of the libocatory anal-
yees in fixed blocks of 4.

Primary End Point

The primary measure of elficacy was SVR, defined as
undetecrable HCV-RNA level in seram ar the end of the
fellow-vp evaluation analyzed hy a qoalitative reverse-tran-
seeiption PCR cest. Treatment failures wer caceporized us
follows: breakehrongh: a reappearance of hepatitis C viremia
during the treacment phase; refapse: ceappeacance of hepacitis
C viremiz during the follow-up peried after scopping therapy
in pariencs with un end-of-rrencment virologic respanse; non-
responders: pacients who failed to test HCV-UNA nepative at
auy point during che study; and unknown: patients for whom
not encugh daa wete available for cacegorization.

Secondary end points were as follows. Firse, sustained bis-
chemical response, a5 defined by nornalization of ALT levels ac
the #nd of che follow-up period. Secand, on-treatment viro-
logic fespanse rates as decermined by qualirative and quanti-
cative HCV-BINA assays ar weeks 4, 12, and 24, and ut the ead
of trentment. Third, evaluacinn of predictive peramerters asso-
ciated with S8VR. To find out which patients may especiully
benchit from longer trearmene periods the following baseline
parameters were analyzed: patient's age, ethnicity, sex, body
weight, hody mass index (BMI), y-glutamyl transpepidase
(GG, ALT, glucose, plateler counr, RCV-RNA serum cons
centranions, HCV subtype {1a s 1b}, presence of cirthosis, and
the relevance: of early virologic response (EVR) ac weeks 4 and
12 as decermined by qualicative and quantitative HCV-RINA
teses. Finolly, comparisan of the safery and tolerability of the 2
LIEATMEN [eRIimEns.

Definition of Patient Populations for
Anzalysis

‘The analysis of the study’s primary and secondary eftiracy
parametees was pecformed primarily an che basis of the incention-
a-tieat sample population, which included 1l mndomized pa-
tients who received at Jeast 1 dose of che study medication,

Statistical Analysls

Determination of sample size. For the primary anal-
vsa5, an SVR rare of uppraxinarely 30%—40% was estimated and
che study aiim was to detece a difference beeween the 48-weck and
the 72-week treacroenc schedide of at last 1593 (corrsponding o
SVR mres of 35% and 5092, respectively) wich statiscienl signif-
icance (& error, 0Y5; 2-sided f error, 200, In this analysis, 366
evaluable patients were requived (183 patients per treatment
group). Assuming a drop-ouc rce of 209, 458 patients were 1o be
recraited, 229 in euch treatment gronp,

The prinvary aim of cor secondary analysis was to identify
prognnstic factors for SYR separacely for both wrearment

GASTROENTERCLOGY Vol. 130, No. 4

groups. Depending on the prevalence or diseribution of the
potentin! peedicoss in oue sample, the deteceable effeer sizes
were comparable wich those in the primacy analysis.

The descriptive analysis included absolute and relacive
frequencics for grouped daca, and means, SDs, and ranges
for continuous scaled data. The assumpeion of normal dis-
tribution conld be accepred (after logarichmic transfucma-
tion of glucose, ALT, zod GGT levels) for all continuously
scaled daen (erirerion, skewness berween —1 and +-1). Sta-
tistical comparisons berween patienrs with and withour
SVR used the ¥ cest (grauped duca) and the 7 tese {concin-
unus daea). To obtain a multivariate prognoscie score, Jo-
gistic reycession analysis was used. Cross-classification was
applied ro ohtain unbissed erroc rates for che mulivariace
prognostic scare, The prognostic value of several predicrors
and che multivariate score was displayed using receiver
operating chacagcteristic curve analysis.

The level of significance was .03 (2-sided) for all statistical
tests. Commercially available software (SPSS for Windows,
SPSS Release 11.5, SPSS Inc, Chicage, KL} und, for cross-
clessification, 8 macte (burron “maleras™; avaitable ag heepdd
www.medizintu-berlindefstaciscile) was nsed.

Resuits
Patlent Proflle

A toral of 467 parients were screened herween
December 2000 and July 2001 against all inclusion
and exclusion criceria for entry inco the sindy. Eighe
patiencs were screening failures 2nd 4 parients did not
receive study medication, leading to a total of 455
randomized pacienrs {230 ard 225 in groups A and B,
respectively).. The crizl profile is shown in Rigure 1.
Borh proups shewed similar demographic, biochemi-
cal, and virologic baseline characteristics (Table 1),
More patients in group B than in group A discontin.
ued treazment premartucely (41% vs 249%; odds rario
{OR}, 2.2; 95% confidence interval [CI], 1.47-3.29; P
< .001; see Figure 2),

Virologic and Biochemical Response

The primary end point, zn SVR ar the end of 2
24-week follow-up period, was observed in 53% (95%
Cl, 46.2-59.1) of paciencs 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 respense rates
at weeks 4, 12, 24, and ar che end of treacment were
not significancly different berween both groups (Table
2). The sustained biochemical response cates at ¢he end
of the follow-up period, defined as the proporcion of
patients who normalized serum ALT levels, were al-
mast identical in both treatment groups {53.9% and
53.8% in groups A and B, respectively).
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Patlents scirened
=467
Soreening fature
]
Pallenls randomized
=458

Palienls not recebing
sludy drug
n=4

Patlgnts recalving
sudy drug
n=455

[

PEG-FNa-2a plus PEG-IFNa-2a plus
nhaving rbavlin
48 woeks T2 woeks .
R0 {Group A) n=225 (Gravp H)
Therapy and follaw-up Therzpy discontinuaiion Theragy dissantinuaton “Therapy and foflow-up.
Reasons: Reasons: campleled
*| Adverse evenils) =21 Adverse evenl{s) =26 n=128
Losl o fallowp  n=3 Lozt bo follow-ip  n=B
Therapy compleled Therapy fallum n=25 Therapy fallore  n=32 “Therapy campleted
n=175 Vaolunlary withdr,  0=4 Volunary withdr.  n=16 na133
Breskthrough n=1 Breakinrough n=10
Follow-up complatad Othes wason =1 Other reason. n=z Fatiow-up compleled
=04 n=139
Follow-up disconBaualion Falitrw-up discontineation
Reasons: Reasans:
Advarse svanl(s) n=0 Advarsa ovenl(s) n=1
Losito followup =26 Lost 1o fotlow-up =24
Glhar reason n=1 Qlrer reason =l
Figure 1. Trial profile,

SVR Rates in Patlents With or Without EVR

Figure 3 shows the SVR rates in patients from
groups A and B ‘accerding 10 theic EVR pattern as
determined ac trearment weeks 4 and 12 by qualitative
HCV-RNA assay, Patients who were HCV-RNA posi-
tive ar week 12 achieved significantly higher SVR rates
when treated for 72 racher than 48 weeks (29% vs 17%;
O, 2.02; 95% CI, 1.034-3.94; P = .040), whereas
patients with an EVR (HCV-RIVA level, <30 YU/mL} at
weeks 4 ar 12 achieved SVR rates ranging from 76% to
84% independent of treatment duration.

Virologic Relapse Rates In Rapid and Slow
Virclogic Responders

The overall relapse rate in the intent-to-creat pop-
ulation was 29% (49 of 170) and 21% (33 of 154} in
groups A and B, respectively (P = .13). However, when
vitologic relapse vaces according 1o the on-treatment
virologic response patreen were analyzed, significant dif-

ferences could be obsecved berween both groups as shown
in Figure 4. In parricular, patients with slow virologic
tesponse, defined as patients who were HCV-RNA pos-
itive at weeks 4 or 12 bur HCV-RNA negarive atc week
24, showed benefic from extended treatment duration.
Relapse rates were reduced in patients who first were
HCV-RNA nepative ac week 12 {37% vs 23%; OR,
1.98: 95% CI, 1.13-3,46 in group A vs group B; P =
.016) 2nd in patients who first were HOV-RNA negacive
ar week 24 (64% vs 409%; OR, 2.60; 95% (I, 1.16-5.88
in greup A vs group B; P =-,021}. In patients with rapid
virologic response, relapse rates were low and not influ-
enced significantly by trearment duration (Figure 4),

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

In contrast to zbsolure HCV-RNA. levels, HCV-
RINA log,p decrease ac week 12 was less useful to identify
patients who eventually may benefir from extended treat-
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Table 1. Summary of the Demographic, Biochemical, Seralogic, Molecular, and Histologic Profiles of tha Fatients at, Baseline

Charactefistics 48 waeks (n = 230} {%) 72 weeks [ = 225) [%) Totzd {n = 455} (3

Sex

Male 12B(55.7) 122 (54.2) 250(54.9)

Famale 102{a4.3) 103 {45.8) 206{45.4)
Ethnle origin

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

Aslan 6(2,8) 6(2.7) 12{2.6)

African American 248 311.3) 5{1.12)

Diher 010} a3 3(.7)
Ade, ¥

Mean = 5D 42.7 £ 11,22 42,7+ 11.69 427 x11.44

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

Mean x SD 1726 £9.93 172.0 £9.62 1723+ 9,77

Range 146-196 143197 143487
welght, kg

Maan + SD 76.3 = 14.78 76.3 = 14.30 75.8 % 14.54

Range 42-161. 39-128 39161
BMI, kg/m?

Mean £ S0 256434 253 % 4.00 255 x4,17

Rarge 17.047.0 15.6-37.4 15.6-47.0
Bocdy surface, m? .

Mean = 5D 1.59%.02 1.9x.21 19x.22

Range 1329 1.3-2.6 1.3-2.9
Glucose, mmol/L

Mean x SD 5.24 £1.08 5.58 2211 541 1.67

Range 3.1-10.0 3.4-22.4 3.1-22.4
ALT levels X upper limit of nomal, /L

Mean * SD 258 %174 254 =1.51 2,52 £1.63

Range J-118 4-8.0 A-11.8
GGT levels X upper limit of normal, I/

Mean * SD 158+ 151 1.83=214 1.71+185

Range 2-11.3 2-13.9 .2-13.9
HGV genotype

Subtype 1b 165 (67.7) 132{S8.7} 287 (63.2)

Subtype la 60 {26.2) 67 {20.8) 127 (28.0)

Sublype 1a/ib 8(3.5) 81{3.6) 16 (3.5)

Type 1% 7{3.0) 18(8.0) 25(5,5)
HCV RNA, fog IU/mL

Mean = SD 5.79 % .52 5.75* .52 5.77 + 52

Range 3.24-7.24 2.60-7.38 3.24-7.39
Fibrosis stage

Stages 0-2 214 {93.0) 205 (91.4) 419 (92.1)

Stages 3-4 16(7.00 20(8.9) , 3B{7.9)

“No sublype was determined.

ment duracion. SVR rates in patients with EVR defined
by a 2 logyy or more HCV-RNA decrease ar week 12
were 6354 (119 of 175 patients} in group A and 67%
(115 of 171 pacients) in group B (P = .88), and in those
withour a 2 log g decrease were 455 (2 of 35 patients) and
1165 (6 of 34 parients), respeccively (P = .15), Only 26
of the 100 patients wich a less chan 2 log,q decrense ar
weele 12 (24%6) achieved an end-ol-trearment virologit
sesponse. The relapse races in these 26 end-of-rreatment
virologic responders was 37% (13 of 13 parients) when
renced for 48 weeks (group A) and 46% (5 of 11
patients) when nssigned to 72 weeks crearment (group B
(OR, 7.81; 95% CI, 1.16-52.63; P = .034).

Further Characterlzation of Slow Virologic
Responders

The individial HCY-RNA levels ar weck 12 in
slow virelogic responders with ar withour virologic re-
lapse #re shown in Figore 4. Mainly patiencs with low-
level vitemia ar week 12 achieved a benefir from ex-
tended teeatment duration. In the group of patients with
HCV-RNA. concentrations less than 6000 [U/ml ac
week 12 the relapse rates were 579 (20 of 35 partients)
vs 32% (12 of 37 parients) in groups A and B, respec-
tively (OR, 2.78; 95% CI, 1.1-1.2; P = 037). In
contrast, relapse rates were 91% (10 of 11 patients) and
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2 treatment failure
B8 other reasons

2

0 B
group A B A o A B
study week  D-20 21-28 45-48 4954 67-72

Flgure 2. Comparison of the number of patients in groups A 2nd B who discontinued Lreatment within a cettain treptment perlod (weeks) elther

because ol treatment faluire of ather repsons. Treatment fallure Includes patients who stopped treatnent because of

virslogic breakihraugh; other reasons includes those patients who pi

Inttial nonresponse or

o

1eg t it elther b of adverse events and

voluntary withdrawal or who were Inst to follow-up evalualion, The figures on top of gash column refer to the total number of patients with
trealimem discontinuation. The figures within the dark columns indicate the nuniber of patients who achleved an SVR despite premature

disesnt! fon. [, T failure; B, other reasons.

87.5% (7 of B patients) in groop A and group-B slow
vesponder parients with FICV-RNA levels of 6000
IUG!ml or grearer at week 12 (Figure 3).

Variables Associated With SVR

In the entire popularion, che presence of advanced
fibrosis or cirrhosts (stages 3 or 4}, age, BMI, wiglyceride

Table 2, Virologlc Response Rates Durlng Treatment and at
tha End of Fallow-Up Evaluation

Virologle ersponse
[HCV-RNA Group A Group B
concenlration (48wk treatment) (72wk treatment)
< 50 I/l (1 = 230) (%} n = 228) (%)
DrHireatment
Week 4 51 (22%) . 35(16%)
Weel 128 130 (57 119 (53%)
Weel 24 168 (73%) 145 (84%)
Week 48 163 {T1%) ’ 148 (86%)
Week 12 —_ 142 {83%}
End of folloveup
perad (SVA) 121 {53%) 121 {84%)

“A = 2 logyg decrease in HCV-RNA concenlratlons st wesk 12 was
achieved in 76% of patients (175 of 230) in groun A and 76% of
patients {171 of 225) In group B.

levels, GGT levels, baseline hepatitis C wiremia (P <
.001 each}, body weighe, glucose levels, ferricin levels (P
< .01 each), body sucface, cholesterol levels, alkaline
phosphacase levels, aspattate transaminase levels, and
platelets (P < 05) were significanc predictors of SVR,

Multivariate analysis showed thac only GGT level (P
< .001), age, choleszerel, baseline heparitis C vireria (P
<013, and BMI (P < .05) can be considered as signif-
icant predicrors of SVR.

In group A, younger age, lower weighe, BMI, body
surface area, lower srage of Abrosis, lower glucose level,
GGT level, and baseline HCV-RINA levels were associ-
ated with SVR by univatiate analysis. In group B, enly
ape, fibrosis stage, GGT level, and baseline HCV-RNA
levels were associared wich SVR (Table 3). By multivar-
iate amalysis, BMI, gincose level, GGT level, and baseline
HCV-RNA levels in group A, and only GGT level in
group B remained independent predicrocs for SVR.

The area under the receiver operating characreristic
curve was .71 in group A (muitivariate prognosric
score of BMI, glucose level, GGT level, and baseline
viral load cross-validaced) and .7¢ in group B (GGT
level only).
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[7] @roup A (48 Weeks) Group B (72 Weeks)

90
2 ]
70
60 -
50 4
40 -
30 -
20 -
10 4

petAl

% patients with SVR

kt/

?ﬂi“l-‘n"_‘szL B 60 s

Earty vlrolog;ic response No early virologic response
{HCV RNA < 50 |U/mlL) at (HCV RNA 2 50 {U/mlL) at
Week 4 Weel 12 Week 4 Week 12

Figure 3. Treaiment outcome accoiing 16 EVR defined as being HCVANA negative by qualitalive PCR test (detection limit, 50 1UAmL) atweek
4 orweek 12, SYR rates are shown as a percentage and the numher of patlents with an SVR In relation te the 1otal number of patients exarnined
Is shown at the bottem of each cofumn. G, Group A (48 weehs); W, groop B (72 weeks).

Safety and Treatment Modifications adverse events varied betwesn 11.1% (growp BY and
“The cype and severity of adverse events occurding  13.6% {group A) (P = not significant). A dose reductlon
during creatment were not scaristically different berween  0wing o adverse pvenss was necessary in 76 gronp A
buth groups (duca not shown). The frequency of secdous  patients (zotal of 85 reducrions) und 82 group B pacients

[::I Group A (48 Weeks) Group B (72 Weeks)
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Figure 4. Fraquency of virologic relapse rates (n group A and B patients with rapld and slow viralogle response anafyzed at weelis 4 and 12.
Relapse rates are shown as a percentage and the number af patients with relapse in selation to the total number of pstlents examined Is shown
at the bottors, of each zatumn. 0, Group A {48 weeks); B, proup B {72 weeks).
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Flgure 5. Week 12 indgividual HCV-RNA levels are prescnted far each of the 47 and 52 graup A and B slow virologic responders {as defined in

Figura 4) whe achleved either an SVR (black dots] er an end of-

vireloglc resp but subr

ly relapsed (grey dots). A vedustion

In the relapse frequency by extended treatment duratlon could be shavn only far patients who had low{evel viremia at week 12. Nota thai anly
1 pailent In each group with HCV-RNA levels greater than 6000 IU/ml. (dotted line) achleved an SVR. The detection limit of the quantitative
HCV-RNA test (le, <600 1U/mL) also Is shown. All dots below the detection limit of 808 IU/mlL represent samples that were negative by

quantitative PGR but posiilve by qualitative PCR. ®, SVR; ©, relapse.

{xatal of 96 reductions} (P > .03). In group A, the dose
of PEG-1FN-~alfa, ribavisin, or both drags was reduced in
37 (169}, 13 (6%2), and 26 (11%) patients, and in group
B in 26 {1293, 23 {1096}, and 33 (15%} patients. Figure
6 shows ar which time dose reductien was undertaken
within each group. In most instances it occurred wirhin
the first 20 weeks of crearment (68 of 85 in group A and
68 of 96 in geoup B). The cotal frequency of trearmenc
discontinuacion was statistically higher in group B as
compared with group A {419 vs 24%). A similac num-
ber of patients discontinued creatment within che first 44
weeks (34 in group A and 53 in group B), whereas afier
week 44 only 1 parienc in group A buc 39 patients in
gronp B disconcinved treatment premacurely. Reasons
for trearment discontinuation and time to discontinua-
tion are shown in Pigure 2.

Discussion

The duration of antivital therapy is one of the
most impottant facrors influencing treatmenr outcome,
especially in HCV genotype 1-infecced patients .-t
Forry-eight weeks of combination rherapy with PEG-
16N-alfa plus L000~1200 mg of ribavirin has become
the accepted standard of care in type 1-infected pacients.

In the current study we iovestigared whether exten-
sion of treatment duration from 48 o 72 weeks is a
promising approach to increase SVR rates in the type
1—infecred patiens population by reducing the relapse

rares. We therefore randomized paients to 48 vs 72
weeks of ceearment and analyzed chelc SVR and relapse
rates. Our data allow 2 conclusions. Firsc, prolongarion
of the therapeutic regimen for np to 72 weeks does not
fead to higher SVR rates in the inceat-to-creat popula-
tion, and therefore it is nor advisable to extend rreatment
in the general type l~infecred patient population. Sec-
ond, identifying parients with znd withour eacly vito-
Ingic response by qualitative PCR. test at weeks 4 and 12
facilitates the decision of how Jong patients should be
treated. Patienrs with early virologic tesponse in whom
HCV-RNA levels were less than 50 IUfmL already at
weeks 4 or 12 had excellent SVR rates, ranging becween
76% and 84% ac the end of the follow-up period inde-
pendently from the trearment peried. In contrase, pa-
tients who still were HCV-RNA, positive at week 12
showed significancly higher SVR rates when created for
72 weeks instead of 48 weeks (20% vs 1795).

In a second step we analyzed relapse rates with respect
to the eatly response patcern during therapy (ie, mpid or
slow virologic response) to define these patients who may
benefic most from excended treatment duration. A re-
duction of relapse rates in relation to the extended 72-
week trearment period was observed in parients wich
slow virologic response, defined as patients who scill were
HCV-RNA positive ar weeks 4 or 12, but negarive at
week 24. In parients with rapid vicologie response, re-
lapse rates were rather low (<X1695) and cherefore less
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Tahle 3. Comparison of the Demegraphic, Blochemical, Serclogic, Molecular, and Histelogic Profiles of the Patients at
Baseline With Respect to the Treatment Outcorne, Separately for Each Study Arm

Group A (48 weels, n = 230)

Group B {72 weeks, n = 225)

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

Sex P=.13 P=92

Mate 55 (50.5) 73(60.3) 56(53.8) - 66 (54.5)

female 54 (49.5) 48 (38.7) 48 {48.2) 55 {45.5)
Ethnic origin P=.31 pP=.70

Caucasian 107 (98.2) 115{95.09 9B (94,2} 115¢85,0)

Aslan 149 5(4.1) 2{1.9) 4433

African American 1{.9) 108 2(19) 14.8)

Gther 2{1.9) 1.{.8)
Age, ¥ P<.00L p=.008

Mean x 5D 454 x 11.2 40.3 = 10.8 44,9 £10.9 40,7 12,1

Range 19-66 15-68 20-70 20-70
Hefght, am P =187 P=.732

Mean % 3D 1717 =98 173.5 £ 10.1 172.3£10.2 171.8+92

Range 148-185 147186 148-197 143-189
Walght, kg P=,003 p=357

Mean = 5D . 794 x 161 T35=13.0 782 +x14.1 T46+145

Range 51-161 42-109 48-128 39-113
BMI, #g/m? P00l F=,339

Mean * 5D 269 x 486 24.4 3.7 256239 251 =41

Range 17-47 17-36 18-37 16-37
Body surfaca, m? P=.032 p= 369

Mean = 5D 104 =.23 1.88x.2 191%.22 1.88 = .21

Hange 1520 1.3-24 N 1.5-26 1.3-2.4
Glucose, mmol/l P= 001 P =302

Mezan = SD 547 £ 1.07 5.03 = .99 5.72x246 5.46 = 1,77

Range 3.8-10.0 3.1-9.4 3.4-22.4 3.5-17.8
ALT levels X vpper imit o} P=.154 P =301

nomat, 1L

Mean = 5D 2.4 £ 159 275> 1.86 2,68 £ 1.63 234x14

Range 7-11.8 .B-11.6 580 A-T.7
GGT levels X upper lim't P<.,001 P 001

of normal, ML

tMean x SD 1.85#1.,59 134x138 242x244 1.33%17

Range 3-11.3 .2-10.2 .2-13.9 .2-139
HGV genctype P =188 p= 07T

Sublype 2b 80 (73.4) 75{62.5) 66 (63.5) 68 (54.5)

Subtype 1a 22{20.2) ag{a1.7) 27 (26.0) 40{33.1)

Subtypz 1a/1b 5{4.6) 3(2.5) B({5.8) 2{1.7}

Type 12 2(1.8) 4(3.3) 5{4.8) 13 (10.7)
HCY RNA, log H/mL P=.009 P =006

Mean x S0 588 = .46 5.7 £.56 5.85 = .46 B5.66 % .55

Range 3,24-7.24 4.12-7.1 4.14-7.29 3.6-7.39
Fibrosis stage f= 022 P= 007

Stages D-2 97 (89.0) 117 (96.7} 89 {85.6) 116 [95,5)

Stages 3-4 12 {1109 4(3.3} 15 {14.4} 5(4.1}

*No sublype was dateymined.

influenced or not influenced by trearmenr prolongation.
The analysis alse révealed that measuring individual
HCV-RNA levels ar week 12 3s 1 relisble paramerer to
decide how long patienrs should be created. From our
dara, patients with low-level viremiz (<6000 [U/mL) ar
week 12 had the largesc benefic from extended treatment
duration. Thus, the data from che present scudy support
the concepr thur extending the HCV-RNA negacive
phase by censequent antiviral cherapy can-decrease re-
lapse rates,t?16

Sanchez—Tzpias ec al'? recently presented dara from 2
srudy that also analyzed the effect of 2 prolonged creat-
ment period using PEG-IFN-alfa-2a plus ribavirin in
patients withour early virologic response at week 4
{HCV-RMNA positive by qualitacive PCR). They showed
that SVR rates were significantly higher in the 72-week
group as compared with the 48-week group {45% vs
32%) and thar the 72-week treated patients expressed
significantly lowes relapse rates (13% telapse vs 48% in
the 48-week group). These dara are basically in accor-
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Flgure 6. Number of dose reductions of elther PEG~IFN-2fa, ribavirin,
or bath cnugs according ta tréatment weeks In group A {48 weeks) and
B {72 weeks) patients. Atotal of 85 and 96 dose reductions owing to
acverse events had to be undenaken in 76 group A and 82 group B
patents (P = .05). The figures on top of each calunn efer to the tatal
number of dose reductions. £, PEG-IFN-alfa-2a; EL ribaviring M, both,

dance with che resulrs of our present study and confirm
the concepr of extending crearment duzation in slow
virologic responders. However, from our data it can be
deduced that the week-12 respanse might be a better
time point from which ro selecr parients for the evalua-
tion of treatment duration because SVR rates were nor
significancly different in patiencs whe already were
HCV-RNA negative at week 4 and chose becoming
HECV.RNA negartive ac week 12,

Our scudy also raises the issue of whecher the genesally
accepted stopping rule for patients with a less than 2
lagio decrease of HCV-RNA level wichin the inicial 12
weeks of therapy should be reconsidered because chie high
negative predictive value of this stopping rale of 98%6—
10092818 conld be confirmed only for the 48-week
treatment geoup buc not for the 72-week group, Only
496 of patients with a less than 2 log;o HCV-RNA
decrease treated for 48 weeks achieved an SVR whereas in
patients treared for 72 weeks the SVR rares reached 11%.
We further could confirm that the previously propesed
stopping algorithm based on absolure HCV-RNA levels
ae week 12 {ie, <50,000 IU/mL}?® was highly predictive
for nonsustained response in both groups. However, be-
cause of the lower cibavirin doses in our study (ie, 800
mg/day) as compared with the previonsly cired studies
(ie, 10001200 mg/day) these dara must be interpreted
with cnurion, Indeed it has been shown in recent crials of
nontesponder patients thac ribavirin dose reduction
within the fiese 3 monchs especiaily may influence early
response rates.)
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Drusano and Preston?! recently presented a mathe-
matical model to predice whether patients may achieve
SVR or suffer from relapse. It was concluded that cype
1-infected patients require the continuons absence of
detectable HCV RNA in serum for 36 weeks to atcain
90% probabilities of an 3VR, (je, relapse race of 109%).
We apgree only 1o some exrent with this predictive
model, realizing that our week-12 rupid virologic re-
spanders who were HCV-RNA negarive for at leasc 36
weeks also had Jow relapse rates (£15%). However,
group B late responders who first became HCV-RNA
negative ac week 24 (ie, who also had undetectable
HCV-RNA. levels during the last 36 weeks of the total
72-week treaerment period) still had relapse rates of 40%,
a finding chat clearly contmadices the proposed Drusano
and Preston?? model. Obviously, the HCV-RNA nega-
tive phase required to prevent a relapse must be caleu-
lateel in a more exponential way and seems to be depen-
dent on how early a patient becomes HCV-RNA
negative during treacment,

Mulrivariate analysis was used to identify prognostic
baseline factors in both trearmenc gronps. BMI, glurose,
GGT, and baseline HCV-RNA levels proved to be in-
dependent predicrors for SVR in group A, whereas in
group B only the GGT level remained significant. These
data confirm previous stadies that showed the impor-
ance of GGT level in prediccing nonresponse to treat-
ment,*®* bug also show that at least some negarive
predictors can be overcome by intensifying the rreacment
regimen,

We are aware that our study has some shortcomings.
Pizst, che ribavitin dose of 800 mg/day used in rhis crial
was lower than the 100071200 mg/day dosage now rec-
ommended for HCV cype l-infected patients, In the
Marerials and Methods section we summarized che acgu-
ments for onr decision. Tt is of interest that the SVIX rates
observed in both groups were quite similar to chose
ohserved in other studies in which patients received
ribavirin ar higher doses.3$ Second, the study was nor
blinded (ie, a placebo was administered o group A for
weeks 49--72). Reflecting che different on-creacment dis-
continmtion rate {for any reason} hetween both groups
{24% in group A as compared with 41% in group B) ang
plausible explanation could be char more pacients in
group B than in group A failed to tolerate the long
treatment period. Prom our experlence, however, we
believe that one can convince patients o accepr che
longer teeacment period of 72 weeks by carefully explain-
ing ro them thar extension of checapy ultimartely will
increase their chance to achieve’an SVR.

¥rom a per-protocol analysis, by including only the
patients who received at least 80% of the PEG-IFN-
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alfo-Za and ribavitin dose and who cempleted che
planned (E 4 weeks) creacment and follow-up period, a
1055 diffecence in SVR rate in favor of group 13 became
evident (689%; 95% CI, 60.6-76.2 {93 of 1361 vs 78%:
9568 CI, £9.2—86.1 [/3 of 94] in grovp A vs group B;
P = 13, dara noz shown),

In conclusion, the present study suppores the concept
thar extension of creacmenr ducation can reduce relapse
races only for a limited praportion of type l-infecced
patients {about 20%, it, slow virolegiv responder). Indi-
vidual milering of rrentment duraripn may be one aption
in the furnre to reduce telapse races in HCY type L-in-
fected patiencs.

Appendix

In addition to the auchors, members of the study
group who pacticipated in chis study included che fal-
lowing: T. Kaul, C. Schernick, Universicicsklinikum
Chanté, Campus Virchow-Klinikum, Universiditsmedi-
zin Berlin, Berlin, Germany; B, Kronenberger, Univec-
sizdrsklinikurn des Saarfandes, HomburgfSasr, Germany;
H. Hintichser, Klinikurn der Christian-Albrechts-Uni-
versicr, Kiel, Germany; T. Kohnle, D. Hiussinger,
Klinikum der Heinrich-Heine-Universidic, Diisseldorf,
Getmany; K. Warsthorn, 1. Petersen, Medizinische Tni-
vesitdesklinik Eppendotf, Hamburg, Germany; U, Téx,
Medizinische Universicitsklinik IV, Koln, Germany; T.
Perers, Medizinische Universivitsklinik Freiburg, Ger-
many; R. Zachoval, Klinikum GroBhadern, Ludwig-
Maximilians-Universitiic, Miinchen, Germany; R.
Schloctmann, Medizipische Universitiitsklioik Sc. Josels
Hospiral, Bochum, Germany; 8. Engler, Univer-
sititsilinikum  Heidelberg, Heidelberg, Germany; P.
Langmann, M. Zilly, Klinikum der Universitic Wiic-
zburg, Witrzburyg, Germany; F, Gruenbape, Mediz-
inische Universititsklinik 1f, Bean, Germany; H. Wei-
denbach  Medizinische  Universitiitsklinik,  Ulm,
Germany; H. Porse, Klinikum Dreselen-Feiedrichstade,
Dresden, Germany; R. Baumgarten, R. Binus, Krenken-
haus Prenzlover Berg, Berlin, Germeny, G. Ramadori,
Medizinische Universititsklinik Gotringen, Gecmany;
B, R. Ruf, M. Wiese, Klinikum Sr, Georg, Leipzig,
Geemany; G. Gerken, Medizinische Universititsklinik
Essen, Bssen, Gecmany; B, Klapperich, Roche, Grenzach,
Germany; T. Deller, A. Schlanderaff, Chileern Incerna-
tional Gmbll, Frankfucr, Germany.
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