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1. Background information on the procedure

1.1. Requested Type Il variation

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Schering-Plough Europe
submitted to the European Medicines Agency on 30 November 2011 an application for a variation,
following a worksharing procedure according to Article 20 of Commission Regulation (EC) No
1234/2008.

This application concerns the following medicinal products:

Medicinal product: International non-proprietary Presentatj
name:

PeglIntron, peginterferon alfa-2b

EMEA/H/C/000280/WS/0216

Rebetol, ribavirin

EMEA/H/C/000246/WS/0216

ViraferonPeg, peginterferon alfa-2b & See Annex A

EMEA/H/C/000329/WS/0216

The following variation was requested:

Variation requested Type

C.l.6.a Change(s) to therapeutic indi s) - Addition of a new II

therapeutic indication o@iﬁc tion of an approved one

Extension of indication to reflect the triple coml@w use of peginterferon alfa 2b, ribavirin and
boceprevir in the treatment of Hepatitis C. elling of Rebetol the use of "Lot" and "Exp" has
been aligned in all languages.

The requested worksharing proc d@ed amendments to the SmPC, Labelling and Package

Leaflet.
Appointed Rapporteur for t cedure: Kristina Dunder
1.2. Steps take the assessment

Submission date) 30 November 2011

18 December 2011

. 20 January 2012
eliminary assessment report

orteur’s updated assessment report
lated on: 10 February 2012

CHMP opinion: 16 February 2012

Information on Paediatric requirements

Not applicable
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2. Scientific discussion

2.1. Introduction

The therapeutic goal of treatment for chronic hepatitis C (CHC) is the eradication of the hepatitis C

virus (HCV) with a halting/reversal of the disease progression, which is essentially a cure of this

disease. Until recently, the standard of care treatment was the combination of peginterferon alpha @
(PEG) and ribavirin (RBV). Of the six major HCV genotypes, genotype 1 is the least responsive to PE&

plus RBV with sustained virological response (SVR) rates of approximately 40% in previously untre

HCV genotype 1 patients. SVR rates are even lower in blacks and in subjects with advanced live ‘
fibrosis/cirrhosis. Merck (Schering-Plough Research Institute) HCV clinical studies showed thg O
patients not achieving SVR (nonresponders and relapsers) with PEG plus RBV, approxi
30% of the nonresponders had substantial liver fibrosis with likelihood for further disea
thus identifying an unmet medical need to increase response rates for both previousggun¥ated and

previous treatment-failure (relapsers/nonresponders) HCV genotype 1 patients. %
a [INN]

In response to this unmet medical need, Victrelis (International Nonpropriet N
boceprevir, SCH 503034, referred to as BOC hereafter) was developed. @

potent, orally
nonstructural protein 3
BOC (Victrelis,

bn assessed by the

by the European Commission
(Marketing Authorisation granted 18 July 2011) for the t of CHC genotype 1 infection in adult
patients with compensated liver disease who are previously Wntreated or who have failed previous
therapy.

administered, serine protease inhibitor, specifically designed to inhibitgh
(NS3) protease and, thereby, inhibit viral replication in infected host

The Marketing Authorisation Holder (MAH) is su@\g data from two pivotal Phase 3 studies: one in
naive patients (P05216) and one in previokgy treded patients (P05101), to support the update of
Annexes I and IIIB of the PeglIntron/Vir %g (peginterferon alfa-2b) and Rebetol (ribavirin) 200
mg hard capsules product informatio tz)ning the use of tritherapy (Pegintron/ViraferonPeg +
Rebetol + Victrelis) to treat CH % 1 infected adult patients with compensated liver disease
who are previously untreated on led previous therapy. In addition the MAH is submitting data
that were also included withQ elis MAA from a number of supportive Phase 2/3 trials.

i

All data submitted withiregh sier has previously been submitted to and assessed by the Agency as
part of the Victrelis Authorisation Application (MAA) EMEA/H/C/2332.
tiolW

The aim of this iatio as such to introduce the tritherapy indication to the product information of
Pegintron/Vir, g and Rebetol.

The fgll n ions of the SmPC for Peglntron/ViraferonPeg and Rebetol are amended to cross refer
to th & revir SmPC, as it is expected that physicians will use the boceprevir SmPC for the use of
critréa)y.
\.1 Therapeutic indications
@ 4.2 Posology and method of administration
e 4.3 Contraindications

e 4.8 Undesirable effects

e 5.1 Pharmacodynamic properties
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2.2. Clinical aspects

The indication for boceprevir is the treatment of chronic hepatitis C (HCV) genotype 1 infection, in
combination with peginterferon alpha and ribavirin, in adult patients (18 years and older) with
compensated liver disease who are previously untreated or who have failed previous therapy.

Table 1. Tabular Summary of pivotal clinical studies

Study ID Diagnosis Design Study Posology Subjs by arm ¢
Incl. entered/
criteria compl.

P03523 Treatment- Phase 2, open-label, two-part

(SPRINT-1)  naive study. Part 1

Completed BOC 800 mg TID

P ® Part 1 included five treatment PEG2b 1.5 gg/kg Qw
arms with BOC/PR for 28 or 48 RBV 800 to 1400
weeks, with and without a 4-week  mg/day
lead-in with PR.

o . , Part 2 @b
Part 2 included exploration of BOC 800 mg TID

BOC/P/low-dose RBV (400 to

1000 ma/dav) for 48 K PEG2b 1.5 pg/kd@Qw

mg/day) for 48 weeks. RBV 400 to

® Randomization was stratified mg/day

by race (black vs white) and by

cirrhosis vs no cirrhosis (Part 1)

P05216 Treatment- Phase 3, double-blind, placebo- = @mg TID (or 1099/1097

(SPRINT-2)  naive controlled study comparing tw @ pDO) Cohort 1: 938

Completed regimens of boceprevir respon B2b 1.5 ug’lkg QW nonblack

2008-2010 guided therapy (RGT) treatment BV 600 to 1400 treated subjects

paradigm of BOC/PR (28/- mg/day Cohort 2: 159 black
and BOC/PR (48 wk) tg treated subjects
(48 wk).
® 2 cohorts: Clgert 1 (Meite) and
Cohort 2 (bla
7 &longlo 3 treatment
each cohort.
y HCV genotype 1a
i by viral load (400,000
L vs >400,000 IU/mL) within
&’ 28- or 48-wk treatment
\ duration; 4-week lead-in with PR.

P03659 0 Phase 2, double-blind (for RBV), BOC (or placebo) 100, 357/357

(RESPOND4 BV placebo-controlled study to 200, 400, or 800 mg

1) . tment determine the safe and effective PO TID

Compl ailures dose range of boceprevir (100 to PEG2b 1.5 pg/kg QW

800 mg) and PEG2b with or RBV (or placebo) 800

* without RBV. to 1400 mg/day

\ ® Up to 49-wk treatment
duration.

P05101 Previous Phase 3, double-blind, placebo- BOC 800 mg TID (or 404/403

(RESPOND- PEG/RBV controlled study comparing two placebo)

2) Treatment regimens of boceprevir response- PEG2b 1.5 yg/kg QW

Completed  Failures guided therapy (RGT) treatment RBV 600 to 1400

2008-2010 paradigm of BOC/PR (36/48 wk) mg/day

and BOC/PR (48 wk) to PR
(48 wk).
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® Randomization to 3 treatment
arms in a 1:2:2 ratio.

® Stratified by previous treatment
in qualifying treatment regimen
and by HCV genotype 1a vs 1b.

® 36- or 48-wk treatment
duration; 4-week lead-in with PR.
L 2
Long-Term Follow-up Study \%
P05063 Received at 3.5 year long-term follow-up study No drug therapy No planned s K
Ongoing least to confirm durability of virologic administered size
one dose in a response, characterize long-term 604 e
previous safety, and characterize natural 04 10
Phase history of HCV sequence

1,2,0r 3BOC variants.
trial or NAR
Trial @.

HCV=hepatitis C virus; NAR=narlaprevir; PO=oral, PLB = placebo; RBV = ribavirin; QW=once a k; SC=subcutaneous;
SPRI=Schering-Plough Research Institute; TID = three times a day; WBD = weight-based dos'@

2.3. Clinical efficacy Qg
2.3.1. Dose response studies \bo

Two phase IIb studies were conducted. The first one (Septer®ber 2005) was conducted in previously
treated HCV genotype-1 patients (RESPOND-1); the @ d one (January 2007) was conducted in
naive HCV genotype 1 patients (SPRINT-1).

P03659/RESPOND-1 was a randomized,
evaluator-blind (BOC) and double-blin
mg/kg QW SC plus RBV (800 to g4
peginterferon alfa/ribavirin nonr

g-controlled, dose-ranging, multi-site, medical

EBTOL [RBV]) study of BOC in combination with PEG 1.5
ay) or RBV placebo in adult, HCV genotype 1 (HCV-1) prior
s. The study design is summarized in the figure below.

CHMP Type II variation assessment report
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HCV Undetected
BOC Placebo: 100 or 200 or 400 mg/PR

- *\f'g@

BOC 100 mg/P
| R Placebo x 48 wks

BOC 200 mgiP
R Placebo x 48 wks

k.

BOC 400 mg/P
—*| R Placebo x 48 wks

irus; P=peginterfercn alfa-2; R=rbavirin; wks=wseks

3 Mean duration & subjects rolled over

¥ nonrandomized

Study Conduct O

There were two protg

ndments:

The first amendNea ed an open label group, Arm 7 (15 of 65 were to be African-American), all of
whom were ;% PEG 1.5 pg/kg SC for 1 week followed by PEG/BOC 800 mg TID for 24 weeks.

endment
*
S\ | continuing subjects to BOC 800 plus RBV (with PEG) as follows:

Arms 2 to 6: For subjects in the BOC 100, 200, and 400-mg arms with significant HCV-RNA
@ decrease (HCV-RNA <10,000 IU/ml) at most recent visit, increase BOC dose to 800 mg TID
and add weight based RBV. Discontinue all other (non-responding) subjects
e Arm 7: Add RBV to all the subjects in the BOC 800-mg dose (mean treatment duration only 6.5
e weeks)
e Arm 1 (PEG/RBV Control): At “rollover” Week 17 (HCV Positive at Week 13), add 800 mg BOC
e An additional 24 weeks of treatment was indicated for all eligible subjects who continued on
triple therapy (PEG + RBV + BOC 800 mg TID)

CHMP Type II variation assessment report
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e All subjects were followed for 24 weeks after the end of treatment (EOT).

This amendment followed a review by the Data Review Advisory Board (DRAB) which identified a low
anti-HCV activity of suboptimal Boceprevir doses and the important development of resistance in the
groups without ribavirin. Thus, the decision was taken to switch all continuing subjects to tritherapy

with boceprevir 800mg TID. @
A total of 357 subjects were randomized in the study: 292 were randomized in the initial six arms of’
the study, and an additional 65 in Arm 7 (PEG + BOC 800 mg TID). After the implementation of \
Amendment No. 2 and the evaluation of eligible subjects, 143 subjects rolled over into treatment &
PEG/RBV/BOC 800 mg TID for an additional 24 weeks. é

The majority of subjects in the intent-to-treat (ITT) population were male (62%), betw aMel 65
years of age (mean = 49.5 years), and white (92%), with the exception of the subset a§{sOQjtts
treated with PEG/BOC 800 mg (Arm 7) in which 23% were African American.

Sixty-two percent of subjects were classified as genotype 1a, 35% were genotyp@nd 3% were
considered as “other” (genotype 1 unspecified). Most of the subjects (82-9 had Baseline HCV-RNA
levels of >600,000 IU/mL with a mean of 2.9 x 10° IU/mL.

This phase II dose ranging study had a complex 7-arms design to m ultiple objectives of:

e determining the most effective dose and treatment durgiffo (100 mg TID, 200 mg TID,
400 mg TOD or 800 mg TOD) in non responders patQ

e determining whether ribavirin is mandatory to eN

o evaluating the safety of BOC. O

The multiple amendments of this study make itS§gsUtts hardly interpretable. Nevertheless lessons
were learned which informed the design o%ub equent phase II study in treatment naive patients:

- ribavirin is needed to prevent viral r@rough with resistant variants
iS

e efficacy of pegIFN and BOC, and

- The antiviral activity of bocep se-related 800 mg TID of boceprevir in combination with
Peglntron resulted in the m d time to the first HCV-RNA negative samples. Furthermore, PK
analysis suggested that i@ g the dose further would not substantially increase trough

concentrations. &

e SPRINTgl wa pen-label, randomized safety and efficacy trial in adult, treatment-naive
CHC s & wit® genotype 1 infection. The study compared standard-of-care PEG2b (1.5
Hug/k ibavirin (800 to 1400 mg/day) for 48 weeks to five treatment strategies

. 0 boceprevir with only one dose tested (800 mg TID)

CHMP Type II variation assessment report
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The study design was as follows:

Part 1 Stucly Design Diagram

HCV Not Detectable
(at TW24)
PR PR x 18-23 wks
.|
g Arm 13 PR x 24 wks 1-6 wks
g HCV Detectable
O (at TW24)
BOC/PR x 24 wks

{=1]

=

5

@ | Am 2 BOC/PR x 28 wks Follow-up x 44 wks
A
< ama| PR BOCIPR x 24 wks
a 4 wks Follow-up x 44 wks
X
=
o Arm 4
E BOC/PR x 48 wks
L
o
2 - PR
L Arm 5 BOC/PR x 44 wks

4 wks

Part 2 Study Design Diagram

Arm 6

BOCIPR (800-1400 mg/day
x 48 wks

Follow-up x 24 wks

Arm T

EXPERIMENTAL ARMS
Screening

Follow-up x 24 wks

The primary efficacy end@s SVR.
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The study subject disposition is described in the figure below.

Screened Screened But Mot Randomized
n=765 n=187
1 n=T7 Lost to Follow-up
+ n=35 Subject Did Not Wish to Continue
n=2 Noncompliance With Protocol
Randomized n=123 Did Not Meet Protocol Eligibility

n=598
&l Fandomized But Mot Treated L 3
n=3 \
Treated K
n=595
Am 1 Arm 2 Amn 3 Arm 4 Arm 5 Am 7 Q
n=58 \

n="104 n=107 n=103 n=103 n=103
Dizcontinued Treatmen| 3
k 4 n=200
Completed Treatment Phase n=77 Adverse Event ]

v

= =
n
=R

h J

n=395
Am 1 Arm 2 Amn 3 Arm 4 Arm 5 Arm § Am 7
n=52 n=77 n=7§ n=63 n=76 n=5 n=28

"
o

h 4

er Entered Follow-up

n=51
Entered Follow-up
n=544
Am 1 Arm 2 Amn 3 Armn 4 Armn 5 Arm §
n=87 n=100 n=95 n=26 n=51 n=14
Discontinued Follow-up
B n=4F
v n=29 Lost to Follow-up
n=10 Subject Did Mot Wish to Continue
Completed Follow-up n=7 Noncompliance With Protocol
n=439§
Am 1 Arm 2 Amn 3 Arm 4 N - Arm § Am 7
n=584 n=84 n=85 n=4% n=14 n=41

dQe characteristics were similar across treatment arms; 60% (355/595)
of subjects were ma 1% (481/595) were white, with a mean age of 47.5 £ 7.7 years and a
mean weight oR81.8 .2 kg. Approximately 56% (334/595) had subtype 1a virus; 89% (531/595)
had high viral &60 »000 IU/mL) with a 6.54 mean log10 baseline viral load; 7% (41/595) of
study subjec cirrhotic based on local liver histopathology, and 16% (98/595) were black.

. Q
Re &
‘O
&esults are presented in the following table:

Baseline demographic a

CHMP Type II variation assessment report
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Table 2. Virologic Response (Undetectable HCV-RNA) and Relapse Rates

Arm 3 Arm 5 Arm 7°
Arm 1 Am?2 |PRleadin| Am4 |PRLeadin| Amé& | PiLow-
PR P/R/B PIR/B P/R/B P/R/B P/RB | Dose R/B
48 Wk 28 wk 28 wk 48 wk 48 wk 48wk | 48wk
n=104 n=107 n=103 n=103 n=103 n=16 n=59
EOT n(%)| 53(510) | 84(785) | 79(767) | 76(738) | 81(786) | 9(56.3) | 28 (475)
SVRE n (%) | 39 (375) | 58(542) | 58(56.3) | 69(67.0) | 77(748) | 8(50.0) | 21 (356)

Difference

Dierent _ 16.7% 18.8% 29.5% 37.3% _ _

0% G ) 3.5%, 5.5%. 16.5%, 24.7%. B ~

o 30.0% 32.2% 42.5% 49.8%

P value - 0.0126 0.0048 <.0001 <0001 NA NA
Relapse®™ |12/51 (23.5)| 24/81 (29.6) | 18/76 (23.7)| 573 (6.8) | 279 (25) | 1/9 (11.1) | 6127 (22.2)
niN (%)

E@"ﬂ:;f]”fe _ 6.1% 0.2% 67% | -21.0% NA N

B = boceprevir; Cl = confidence interval; EOF = End of Follow-up; EQT = End of Treatment; FW =
up Week; HCV-RNA = hepatitis C virus-ribonucleic acid; NA = not applicable; P = peginiﬁon 4

2b 1.5 pug/kg QW: QW = once weekly; R = ribavirin 800 to 1400 mg/day; SVR = sustaine

response.

SVR rates were significantly higher in all arms in which standard of g

without lead-in) was combined with Boceprevir (54.2% to 74.8%"

weeks and a lead-in period resulted in the numerically highes

ribavirin arm did not support this strategy, which was t

ef®
A secondary analysis was conducted according to whi hh)
without lead-in had significantly higher SVR rates co

significant (P=0.2864); however, there w,
arms. (See Table below)

Table 3. Pooled Treatment Co

)

irologic

or 48 weeks, with or
.5%). Treatment for 48-

ot used in the phase III studies

oled 48-week boceprevir arms with and

ed to the pooled 28-week boceprevir arms

with and without lead-in (P=0.0009). Furthermgffe N\l
and 48-week, lead-in arms vs the pooled 38- and¢8-week, no lead-in arms was not statistically

overall numerical advantage of 5% for the lead-in

Qand P-values for SVR

cein | Lower 95% Cl | Upper 95% ClI

ates (%) (%) (%) P-Value®
Arms 2+3 (28 wk) vs Arm 1 R 177 6.3 29.2 0.0024
ArmS 4+5 (48 wk) vs Ar 334 222 446 <0001
ArmS 4+5 (48 wk) vs A 15.6 6.5 24.8 0.0009
(28 wk)
Arms 3+5 (Le ms 2+4 5.1 42 143 0.2864
{No Lead-in)

$

\
O

’ Q
e@ ity of SVR Based on early response

by Time to First Negative HCV-RNA is shown in the following table.

erest, the difference in SVR in the pooled 28-

CHMP Type II variation assessment report
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Table 4. SVR rates by Time to First Negative HCV-RNA

SVR n/N (%)
Arm 3 Arm 5
Arm 17 Arm 2 P/R Lead-in Arm 4 P/R Lead-in
PIR P/R/B P/R/B P/R/B P/R/B
Time to First 48 wk 28 wk 28 wk 48 wk 48 wk
MNegative HCV-RNA n=104 n=107 n=103 n=103 n=103
<4 wk® 8/8 (100) 32/43 (74 4) 54/66 (81.8) 32/38 (84.2) 62/66 (93.9)
>4 wK to 12 wk® 24/29 (82.8) 26/42 (61.9) 419 (21.1) 36/43 (83.7) 15/19 (78.9)
>12 wk’ 7123 (30.4) 0/3 (0.0) 0/1 (0.0} 1/6 (16.7) 0/1 (0.0} K
Never 0/44 (0.0) 0/15 (0.0) 0/17 (0.0) 0/16 (0.0) 0/17 (0.0)
All Subjects 39/104 (37.5) | 58/107 (54.2) | 58/103 (56.3) | 69/103 (67.0) | 77/103 (74.8)

B = boceprevir; HCV-RNA = hepatitis C virus-ribonucleic acid; P = peginterferon alfa-2b 1.5 ug/kg QW;

QW = once weekly; R = ribavirin 800 to 1400 mg/day; SVR = sustained virologic response.

b exposure to weeks of P/R for arm 1 and to weeks of boceprevir treatment for arms 2 through 5.

SVR rates were high regardless of total treatment duration in patients reaching a

week 4 or earlier. However, in patients reaching there first negative HCV-R
were clearly higher in patients receiving 48 weeks of total therapy, com
informed the decision to use a response guided therapy algorithm in
that almost no patient that were treated with boceprevir and bec

on the potential utility of a futility rule.

Rationale for 4-Week Lead-in with P/R on SVR \:
The theoretical rationale for the 4-week lead-in s based on several factors. The 4-week lead-
in allows PEG2b and ribavirin to reach steady-st%e centrations and, potentially, for the host-

dependent immune system to be primed b
boceprevir therapy might decrease the g

breakthrough.

As stated above, SVR rates wer

treatment groups, the rate o
compared with 9% (19/2

were numerically low

,55)

101/RESPOND 2) have been carried out. These trials were conducted in the US, Canada,
rope and Argentina. First the study in treatment naive subjects will be described, followed

program.

2.3.2. Main

Two m’v

N

ive HCV-RNA at

after week 4, SVR rates
28 weeks. This

. Furthermore, the fact

\ive after week 12 informed

&
&

&

EG2DY Also, the lower viral load at the time of initiation of

lection of drug resistant variants and consequent viral

ally higher in arms using the lead in, Combining across
akthrough in the boceprevir lead-in groups was 4% (9/206)
e boceprevir groups with no lead in (p=0- 057). Also, relapse rates

patie x
‘“Q
& udy in pretreated patients. Both studies started on 5 august 2008.

e arms using a lead in. These finding informed its use in the phase III

II studies, one in treatment naive (P05216/SPRINT 2) and one in pretreated

Summary of main studies

The following tables summarise the efficacy results from the main studies supporting the present
application. These summaries should be read in conjunction with the discussion on clinical efficacy as
well as the benefit risk assessment (see later sections). The studies are detailed and discussed
hereafter.
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Title: A PHASE 3, SAFETY AND EFFICACY STUDY OF BOCEPREVIR IN PREVIOUSLY UNTREATED SUBJECTS
WITH CHRONIC HEPATITIS C GENOTYPE 1

Study identifier

P05216

Design This was a Phase 3, randomized, multicenter study, double-blinded for boceprevir or placebo in
combination with open-label PR, in previously untreated adult subjects with CHC (HCV genotype 1).
The study compared standard-of-care PR (PEG2b 1.5 pg/kg QW plus RBV 600 to 1400 mg/day
[WBD]) for 48 weeks to two treatment paradigms containing boceprevir 800 mg TID plus PR for a
total duration of 28 or 48 weeks, including a 4-week lead-in with PR. A response-guided therap?
(RGT) paradigm was used in Arm
2, whereby therapy was based on response at a specified time point on treatment. Thus, su'
randomized to Arm 2 received a 4-week PR lead-in followed by BOC/PR for 24 weeks; thq % h
undetectable HCV-RNA at TW 8 through TW 24 completed therapy at TW 28 and ente, lF-up,
while those with detectable HCV-RNA at TW 8 or any subsequent assays and wi no
discontinue for virologic futility at TW 24 received an additional 20 weeks of place PR, for a
total treatment duration of 48 weeks. The switch from boceprevir to placebo occ N3 blinded
fashion. Arm 3 consisted of a 4-week PR lead-in followed by 44 weeks of BO 24-week
futility rule was followed for all arms, whereby therapy was discontinued fi with detectable
HCV-RNA at TW 24.

Duration of main Approximately 22 months K
phase:
Duration of Run-in not applicable
phase:
Duration of Extension | not applicable
phase:
Hypothesis Superiority O

Treatments groups

O
6\0\

Arm 1 (PR Control) PEG2b 1.5 nug/ \NBD) for 4 weeks followed by placebo + PEG2b
1.5 ug/kg + R D) for 44 weeks with 24 weeks post-treatment follow-
up.

A 2%( jlity rule was followed for all arms, whereby therapy was

dis inued for subjects with detectable HCV-RNA at TW 24

ients were randomized.

Arm 2 (Respons
guided therapy):

©

2b 1.5 pg/kg + RBV (WBD) for 4 weeks followed by boceprevir +

G2b 1.5 pg/kg + RBV (WBD) for 24 weeks. At the TW 28 visit, the
interactive voice response system (IVRS) was to assign subjects to one of
two groups based on their HCV-RNA results on and after TW 8.
- At the TW 28 visit, subjects whose HCV-RNA was undetectable at TW 8
and at all subsequent assays through TW 24 were to be instructed that
they had completed their assigned treatment and were to proceed to the
44-week follow-up.
- At the TW 28 visit, subjects with detectable HCV-RNA at TW 8 or at any
subsequent assays through TW 24 were to be assigned by IVRS to
continue therapy with placebo + PR for an additional 20 weeks, to
complete a total of 48 weeks on treatment with 24 weeks post-treatment
follow-up.

A 24-week futility rule was followed for all arms, whereby therapy was
discontinued for subjects with detectable HCV-RNA at TW 24

368 subjects randomized;

BOC/PR48 (Arm 3): PEG2b 1.5 pg/kg + RBV (WBD) for 4 weeks followed by boceprevir +
PEG2b
1.5 ng/kg + RBV (WBD) for 44 weeks with 24 weeks post-treatment follow-

up.

A 24-week futility rule was followed for all arms, whereby therapy was
discontinued for subjects with detectable HCV-RNA at TW 24

366 subjects randomized;
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Endpoints and Primary
definitions endpoint

The primary objective of this study was to compare the efficacy of two
therapeutic regimens of boceprevir dosed 800 mg orally (PO) three times
daily (TID) in combination with peginterferon alfa-2b (PEG2b) 1.5 [1g/kg
subcutaneously (SC) once weekly (QW) plus weight-based dosing (WBD)
of ribavirin (600 mg/day to 1400 mg/day [RBV]) PO to therapy with PEG2b
and RBV (PR) alone in previously untreated adult subjects with chronic
hepatitis C (CHC) (hepatitis C virus [HCV] genotype 1). The primary
endpoint is sustained virologic response (SVR), defined as undetectable
hepatitis C virus-ribonucleic acid (HCV-RNA) at Follow-up Week (FW) 24.

The study included two separate cohorts (Cohort 1 [white subjects] anﬁ
Cohort 2 [black subjects]). The primary efficacy endpoint was analyzﬂ

the Full Analysis Set (FAS), which included all randomized subjecCiga
received at least one dose of any study medication (PEG2b, RB @
boceprevir/placebo) in Cohort 1 plus Cohort 2. This combige: 3 )
was based on Health Authority recommendations and eCl in the
Data Analysis Plan. In addition, all efficacy analyses werdgeygmed by
cohort.

Key
Secondary
Endpoint

The key secondary objective of this study was t the efficacy of
two therapeutic regimens of boceprevir when us! mbination with PR
(WBD) with the standard of care (PR [WBﬁ)ne the modified Intent-

to-Treat (mITT) data set, which include ndomized subjects who
received at least one dose of experim t®y drug (placebo for the

control arm and boceprevir for the tal arms).

Other
Secondary
Efficacy
Endpoints

In addition, the two boceprevj
[RGT] and BOC/PR48) wer

s)Response-Guided Therapy
ared as overall treatment
regimens, and the early MR8 table HCV-RNA at Treatment Week [TW]
8 through TW 24) a Iponders (detectable HCV-RNA at TW 8 or
any subsequent visit Ww24) in the RGT arm were to be compared with
a matched grouggaf early®and late responders in the BOC/PR48 arm.

These latter cq @ sons were meant to give additional insight into the
questions g bgfher 28 weeks of therapy is sufficient for early

20 \&Ifsc: erapy for late responders.
r ndary objectives of the study were as follows:

* QQ €Jaluate the safety of boceprevir when used in combination with PR

o define predictors of SVR, such as epidemiologic factors, disease
characteristics, and on-treatment response.
* To develop the relationship between steady-state
pharmacokinetic parameters, obtained from a population-based
pharmacokinetic model and responses in a subset of subjects.

Database lock 20 010

Results and Anal

Analysise rimary Analysis

descripti

Full analysis set

baseline.

iptive Since most of the subjects in Cohort 1 were white, this group of subjects is also referred to as “white
tistics and subjects” in this report. Cohort 2 included only subjects whose self-reported race was black.
stimate In each cohort, there was a higher proportion of male subjects. In Cohort 2, median weight and BMI
variability were greater and a higher proportion of subjects in each arm had HCV subtype 1a compared to

subjects in Cohort 1. Most of the subjects in both cohorts had baseline Metavir fibrosis scores of FO,
F1, or F2, and absence of to <5% steatosis. Overall, the proportion of subjects with cirrhosis and
advanced fibrosis (F3/F4) was 9%. Only 19 of the 1097 treated subjects were on statin therapy at
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Effect estimate
per comparison

Primary
endpoint

Plus Cohort 2 (FAS)

Sustained Virologic Response for Cohort 1, Cohort 2, and Cohort 1

FAS
Control Experimental
Arm 1 Arm 2 Arm 3
PR48 RGT BOC/PR48
Cohort 1 n=311 n=316 n=311
EOT(Undetectable HCV-RNA), n (%) 176 (56.6) 235 (74.4) 241 (77.
SVR n (%) 125 (40.2) 211 (66.8) 213 (6
A SVR - 26.6
95% Cl for A -- 19.1, 34.1 35.8
P value -- <.0001 .0001

Relapse n/N (%)

37/162 (22.8)

18/230 (7.8)

Cohort 2 n=52 n=55
EOT (Undetectable HCV-RNA) n (%) 15 (28.8) 26 (50.0) 36 (65.5)
SVR n (%) 12 (231 2 (42.3) 29 (52.7)
A SVR 19.2 29.7
95% Cl for A N 1.6, 36.9 12.2,47.1
P value - 0.0440 0.0035
Relapse  n/N (%) \Q/M (14.3) 3/25 (12.0) 6/35 (17.1)
Cohort 1 Plus Cohort 2 n=363 n=368 n=366
EOT (Undetectable H @(%) 191 (52.6) 261 (70.9) 277 (75.7)
SVR n (%) % 137 (37.7) 233 (63.3) 242 (66.1)
A SVR \ - 25.6 284
95% ClI r() - 18.6, 32.6 214,353
- <.0001 <.0001

39/176 (22.2)

24/257 (9.3)

24/265 (9.1)
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Analysis
description

Key secondary analysis

Sustained Virologic Response for Cohort 1, Cohort 2, and Cohort 1 Plus Cohort 2

(mITT)
mITT
Control Experimental
Arm 1 Arm 2 Arm 3
PR48 RGT BOC/PR48 ¢ %
Cohort 1 n=297 n=303 \
EOT (Undetectable HCV-RNA), n (%) 176 (59.3) 235 (77.6)
SVR n (%) 125 (42.1) 211 (69.6)
A SVR -- 275 4
95% ClI for A - 19.935.2 .5,36.8
P value -- <.000@ <.0001
Relapse n/N (%) 37/162 (22.8) 21/&2 (9.1) 18/230 (7.8)
Cohort 2 n=47 3 n=55
EOT (Undetectable HCV-RNA) n (%) 15 (31.9) (55.3) 36 (65.5)
SVR n (%) 12 (2 2 (46.8) 29 (52.7)
A SVR @ 21.3 27.2
95% ClI for A \ 2.3,40.2 9.0,45.3
P value -- 0.0366 0.0107
Relapse  n/N (%) 2/14 (14.3) 3/25 (12.0) 6/35 (17.1)
Cohort 1 Plus Cohort 2 n=344 n=350 n=354
EOT (Undetectable HCV- n (%) 191 (55.5) 261 (74.6) 277 (78.2)
SVR n (%) U 137 (39.8) 233 (66.6) 242 (68.4)
A SVR -- 26.7 28.5
95% ClI for -- 19.6, 33.9 21.4,35.6
P valu - <.0001 <.0001
Rela (%) 39/176 (22.2) 24/257 (9.3) 24/265 (9.1)
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Title: A PHASE 3 SAFETY AND EFFICACY STUDY OF BOCEPREVIR (SCH 503034) IN SUBJECTS
WITH CHRONIC HEPATITIS C GENOTYPE 1 WHO FAILED PRIOR TREATMENT WITH
PEGINTERFERON/RIBAVIRIN (Protocol No. P05101; RESPOND-2)

Study identifier

P0O5101

Design

This was a randomized, parallel-group, multi-centre study, double-blinded for
boceprevir or placebo in combination with open-label PR, in adult subjects with
chronic HCV genotype 1 who demonstrated interferon responsiveness but failed,to
achieve SVR on prior treatment with peginterferon/ribavirin. Subjects were
randomized to 1 of 3 treatment arms on Day 1, as described below. At the ti o)
randomization, subjects were stratified based on response to their previou
qualifying regimen (relapser vs nonresponder) and by HCV subtype (1a vsA
12-week futility rule was followed for all arms, whereby all subjects (@fable
HCV-RNA at Treatment Week (TW) 12 discontinued therapy and e folfOw-up.
Treatment failures in the PR control arm (Arm 1) were offered the nity to
receive treatment with boceprevir plus PR (BOC/PR) via an acce&y (P0O5514)
or to proceed to the follow-up phase of this study. Subjectsj T arm (Arm
2) and the BOC/PR48 arm (Arm 3) proceeded directly to th%-up phase of
this study. Sites and subjects remained blinded as to wjethe bjects had been
in Arm 2 or Arm 3

Duration of main phase: Approximat onths
Duration of Run-in phase: not appl

Duration of Extension phase: not

Hypothesis

Treatments groups

Superiority O
Arm 1 (PR Control) \1 for 4 weeks followed by placebo + PR
O for 44 weeks, with 24 weeks post-
Q treatment follow-up.

A 12-week futility rule was followed for all

arms, whereby therapy was discontinued
for subjects with detectable HCV-RNA at

00 TW 12.
é 80 patients were randomized.
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Arm 2 (Response-guided therapy):

Subjects were assigned either a 36-week
(a, below) or 48-week (b, below) course of
therapy based on their HCV-RNA status at
TW 8.

PR for 4 weeks followed by BOC/PR for 32

weeks, then:

a. 36-week regimen: subjects with
undetectable HCV-RNA at TW 8
completed treatment and entered

36 weeks of post-treatment foK
up.

b. 48-week regimen: subject
detectable HCV-RNA at TW 8 we
an additional 12 weeks of plac\po

(the switch from BOC to plak ccurred
in a blinded fashion), follo

of post-treatment follow™Ryp.

A 12-week futility ru followed for all
arms, whereby Qap as discontinued

for subjects vy tectable HCV-RNA at
TW 12.

BOC/PR48 (Arm 3):

Endpoints and
definitions

\Q’b

Primary
endpoint

©

RS

\12—week futility rule was followed for all

arms, whereby therapy was discontinued
for subjects with detectable HCV-RNA at
TW 12.

161 subjects randomized;

The primary efficacy endpoint was the
achievement of SVR, defined as
undetectable plasma HCV-RNA at Follow-up
Week (FW) 24 in subjects who received at
least one dose of study medication (FAS).
If a subject was missing data at FW 24 and
after, and had undetectable HCV-RNA level
at FW 12, the subject was considered an
SVR.

KewSecondary

The key secondary efficacy endpoint was
the achievement of SVR defined as
undetectable HCV-RNA at FW 24 in
randomized subjects who received at least
one dose of experimental study drug
(placebo for the control arm and boceprevir
for the experimental arms; mITT).

Other 3. The proportion of subjects with an early
Secondary virologic response (eg, undetectable HCV-
Efficacy RNA at TW 2, 4, 8, or 12) in subjects who
Endpoints achieve SVR.
4. The proportion of subjects with
undetectable HCV-RNA at FW 12.
5. The proportion of subjects with
undetectable HCV-RNA at 72 weeks after
randomization
Database lock 15 APR 2010
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Results and Analysis

Analysis description

Primary Analysis

Analysis population
and time point
description

Full analysis set

Descriptive statistics
and estimate
variability

In this study, 67% (269/404) of the randomized subjects were male, and 88%
(355/404) were non-black. The mean age was 52.7 years (range, 26-74 year®

subtype 1la, 44% [178/403] subtype 1b by TRUGENE™ assay), and 88%

and the mean weight was 85 kg. All subjects had genotype 1 (47% [189/40{

(353/403) had high viral load (>800,000 IU/mL), with a 6.63 mean logig

baseline viral load.

Effect estimate per
comparison

Primary Sustained Virologic Response, End of Treatment Resp @
endpoint | Relapse Rates (FAS)
FAS
Control ental
Arm 1 2 Arm 3
PR48 T BOC/PR48
n=80 162 n=161
EOT (Undetectable
HCV-RNA), n (%) 25 (3 4 (70.4) 124 (77.0)
SVR, n (%) 17 > 95 (58.6) 107 (66.5)
ASVR: \ 37.4 45.2
95% CI for A -- (25.7, 49.1) (33.7, 56.8)
P value -- <0.0001 <0.0001
Relapse, n/ 8/25 (32.0) | 17/111 (15.3) | 14/121 (11.6)

Analysis description

Key secondary an

IS

o~
Sustained ViroIog@ponse, End of Treatment Response and Relapse Rates

mITT
mITT
Control Experimental
O Arm 1 Arm 2 Arm 3
& PR48 RGT BOC/PR48
n=78 n=156 n=160
OT (Undetectable HCV-
RNA), n (%) 25 (32.1) 114 (73.1) 124 (77.5)
SVR, n (%) 17 (21.8) 95 (60.9) 107 (66.9)
ASVR -- 39.1 45.1
95% CI for A -- (27.2, 51.0) (33.4, 56.8)
P value -- <0.0001 <0.0001
Relapse, n/N (%) 8/25 (32.0) 17/111 (15.3) | 14/121 (11.6)
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A Phase 3, Safety and Efficacy Study of Boceprevir in Previously
Untreated Subjects With Chronic Hepatitis C Genotype 1 (Protocol No.
P05216/SPRINT 2).

Studied Period: 05 August 2008 through 19 May 2010; Multicenter: 149 centres worldwide.

Methods @
9
Study Participants \

Main inclusion criteria O

Adult subjects with CHC (HCV genotype 1) and with no previous treatment for CHC and R
>10,000 IU/mL prior to treatment, and liver biopsy consistent with CHC were eligible f dy. Of
note, the study included two separate cohorts (Cohort 1 comprised of white patients@hort 2 of
black patients. Due to the poor responsiveness of black subjects to interferon an i
underrepresentation in many trials, a second cohort (Cohort 2) of black subjegts nrolled so that a
minimum number of black subjects (at least 150) could be evaluated separa& Cohort 2 data also
were analyzed separately using similar data sets as for Cohort 1. In addi@a ombined Cohort 1 plus

Cohort 2 analysis was performed.

Main exclusion criteria

Subjects who were co-infected with human immunodeficien d (HIV) or hepatitis B virus (HbsAg
positive), as well as patients with decompensated liver ere excluded from the study.

Treatments QO

Control

e Arm 1 (PR48): PR= standard of care & consisting of Peginterferon alfa-2b PEG2b (1.5 pg/kg
sc once weekly) plus ribavirin (RBV wgidgt-brsed dose, 600 to 1400 mg PO daily) for 4 weeks followed
by placebo (matched to bocepr 'r@ + PR for 44 weeks, with 24 weeks post-treatment follow-

up.

Experimental therapy:
e Arm 2 Response-Guyj
course of therapy bd

herapy (RGT): Subjects were assigned either a 28-week or 48-week
their HCV-RNA status at TW 8 and thereafter.

PR for 4 wee@/ed by BOC/PR for 24 weeks, then:
t 28 visit, subjects whose HCV-RNA was undetectable at TW 8 and at all subsequent
X s completed their assigned treatment.
'S q he TW 28 visit, subjects with detectable HCV-RNA at TW 8 or at any subsequent assays
\ ere to continue therapy with placebo + PEG2b 1.5 pg/kg + RBV (weight-based dose, 600 to
1400 mg PO daily) for an additional 20 weeks, to complete a total of 48 weeks on treatment .

@ The switch from boceprevir to placebo was to occur in a blinded fashion.

‘e

e Arm 3 (BOC/PR48): PR for 4 weeks followed by boceprevir + PEG2b 1.5 ug/kg + RBV (weight-based
dose, 600 to 1400 mg PO daily) for 44 weeks with 24 weeks posttreatment follow-up.

Boceprevir, supplied as 200-mg capsules, was administered at a dosage of 800 mg PO TID.

CHMP Type II variation assessment report
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Weight-based RBV therapy was developed to deliver approximately 13 mg of RBV per kg of body
weight. Recent evaluation of anaemia in PR therapy has shown that there is an increased anaemia risk
in subjects weighing less than 50 kg, whose actual RBV dose at 800 mg is >16 mg/kg. For this reason,
and based on results of a previous trial, the RBV dosing regimen in the current study was extended to
include a lower dose (600 mg/day) for those weighing <50 kg.

detectable HCV-RNA at TW 24.

The figure below outlines the structure of the trial: é

Weeks 12 2436 Jga 48 72

Am 1 4 Y + +

PEG 15+
RBV
4wk

A 24-week futility rule was followed for all arms, whereby therapy was discontinued for subjects witl?\g

Placebo + PEG 1.5 pg/kg weekly + RBV
44 wk

CONTROL

{ TW 8 Undetectables

Arm 2 b 10®ip
PEE;\;‘F' * BOC+ PEG 1.5 g/kg + RBV 44wk
4wk 24 wk
Placebo + PEG 1.5 up.. 3 + RBV Follow-up
24 wk
Arm 3
PEG15+ :
RBV Boceprevir + PEG 1.5 u3gg + R Follow-up
24 wk

= X
Management of adverse even 0

This study permitted ribavirin d uction and/or erythropoietin use for subjects who developed

anaemia. In the protocoI{@e for use of erythropoietin were provided.
Objectives and ens

The primary of this study was to compare the efficacy of two therapeutic regimens of
boceprevi %00 mg orally (PO) three times daily (TID) in combination with PEG2b 1.5 pg/kg
subc®t usWw (SC) once weekly (QW) plus weight-based dosing (WBD) of ribavirin (600 mg/day to
140 ) PO to therapy with PR alone in previously untreated adult subjects with CHC (HCV
’g 1) in Cohort 1 (the cohort of non-black/white subjects). The primary objective corresponds
viding treatment-specific estimates of SVR, defined as undetectable HCV-RNA at Follow-up Week
) 24.The primary efficacy endpoint was analyzed in the Full Analysis Set (FAS), which included all
randomized subjects who received at least one dose of any study medication (PEG2b, RBV, or
boceprevir/placebo).

The key secondary objective of this study, based on a protocol amendment as of December 2009, was
to compare the efficacy of two therapeutic regimens of boceprevir when used in combination with PR
(WBD) with the standard of care (PR [WBD] alone) in the Modified Intent-to-Treat (mITT) data set,
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which included all randomized subjects who received at least one dose of experimental study drug
(placebo for the control arm and boceprevir for the experimental arms).

In addition, the two boceprevir regimens (RGT and BOC/PR48) were to be compared as overall

treatment regimens, and the early (undetectable HCV-RNA at TW 8) and late responders (detectable

HCV-RNA at TW 8) in the RGT arm were to be compared with a matched group of early and late

responders in the BOC/PR48 arm. These latter comparisons were meant to give additional insight into @
the questions of: 1) whether 28 weeks of therapy is sufficient for early responders, and 2) whether

two-drug therapy (PR) is sufficient for the last 20 weeks of therapy for late responders. \%

Other secondary efficacy endpoints were &
e The proportion of subjects with early virologic response (eg, undetectable HCVRNA at T
12) who achieved SVR.

HCV-RNA in plasma was measured with the Roche COBAS TagMan assay, which has @of
quantitation of 25 IU/ml and a limit of detection of 9.3 IU/ml. @

'@lbjects (310:310:310) in

Q0% power to detect a
@ of 45% (ie, 58% vs 45%).

Sample size

This study was projected to enrol a total of 930 non-black/African A
Arms 1, 2, and 3, respectively. With 310 subjects per arm, the stud
combined 13% improvement in the SVR rate, assuming a contrgf S

Randomisation \O

Randomization occurred separately for Cohort 1 and rt 2 and was based on a computer generated
random code provided by the sponsor’s biostatisy grtment to the interactive voice response
system (IVRS). Within Cohort 1 and Cohort 2, doWwized treatment assignment was stratified by
baseline viral load (high viral load >400,0wm vs low viral load (< 400,000 IU/mL) and HCV
genotype (la vs 1b, based on the TRUG T say). Subjects with genotype 1 who could not be
classified as 1a or 1b were to be rand signed to a treatment arm within their HCV-RNA strata.

Blinding (masking)

This was a double-blind s hICh the sponsor, investigator, study personnel, and study
participants were to be b¥Wgde th respect to boceprevir treatment. The randomization schedule for
blinding of treatmen aintained by the sponsor, provided to the IVRS, and disclosed only after
study completl base closure.
Results

*
Partic flow
é tqfa 472 subjects were screened of these a total of 1099 subjects were randomized; 1097

x at least one dose of PR (FAS), and 1048 received at least one dose of boceprevir or placebo
). Forty-nine (4%) subjects discontinued treatment during the PR lead-in and never received

boceprevir/placebo. The main reason for discontinuation during the lead-in included PR-related AEs
such as fatigue, chills, and pyrexia. A total of 603 (55%) subjects completed treatment. The main
reasons for treatment discontinuation after the lead-in were treatment failure and discontinuation due
to AEs. Approximately the same proportion of subjects discontinued due to AEs across all

arms (12%, 10% and 14%). The proportions of subjects who discontinued study drugs due to
nonmedical reasons were similar across the three arms (8%, 9%, 12%).
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Of the 373 subjects who failed screening, 277 (224 white/other and 53 black subjects) were not
randomized because they did not meet protocol eligibility criteria. Additionally, 29 subjects failed
screening because of administrative reasons, and 44 subjects withdrew consent.

Screened
n=1472 Cohort 1 Cohort 2 Cohaort 1 + Cohort 2
N e am1 | Am2 Amm 3 ami | Am2 Am 3 ami | Am2 Am 3
ol PRAS RGT BOCIPR4E FRAa ReT BOCIPR48 PR4Z RGT BOCIPR48
Randomized M - . . = —F9 s — = n=3FT
Fdomized Bt 1000 >-| n31z | neste | stz | [ oem wsz | o5 | [ eama | omems 367
Mot Treated
Received »>=1Dose [ P . — _r _pn = I _:
o PR (FAS) ,_| n=31 | n=316 | n=31 | | n=52 n=52 | n=g5 | | =363 | n=385 8
Discontinuad n=1087 .
Curing Lead-in
it S W
Received »>=1Dose [ — - -
ofBoCPacshe. | n2er| nmans | e | [ o T
Discontinued (mlTT) n=1042 =
After BOCS +
Placsho W
n=445
Completed Treatment [ - - p— - = _ns o 7 e
7 Pree (Compiaters) | o n=te | nm2ms [ nem | [ e nd | e | lgeim =220 =215 |
=803 -
MMaver [
Entered Fa d
Follow-up Entered Follow-u M
—o - P i —, s I — e
04 = e [ e | e =20 | a0 =4 |
n=1003 -
£ Completed 24-week ) o f— —= =77 — =337
Discontnued Follow-ug "I =2 | ] | e =7 | = el |
Folow-up =248 -
r=10d H’
Completed Folow-up [ — o - — — —
T a7 | wom2 | oo =25 | =m0 =211 |
n=236 J
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Baseline data

Table 5. Demographics and baseline characteristics

Seresned Subjects Screen Failures Randomized Subjects
White Black Total White Black Tatal White Black Total
n=1246 n=226 n=1472 n=208 n=&7 n=373 n=540 n=139 n=109%
Sex, n (%)
Female 455 (40) 89 (39) 585 (40) 116 (38) Z7 (40) 1432 (23) 230 (40) 62 (29) 442 (40)
Male 750 (60) | 137(81)y | 887 (BO) | 190 (82 40 (50) 230 (62) | se0(sOy | a7 (B1) BS7 (B0) | ¢
Race, n (%) \
White 1183 (95) - 1183 (30) | 286 (33) - 286 (77) | 897 (95) - 897 (82)
American Indian or Alazkan MNative 91 -- g (1) 3 - 31 G{1} - G
Asian 28 (2) - 26 (2) 5{2) - 5 (1) 21{2)
Black - 226 {100) | 226 {15) - 87 (100) 87 (13) -
Multiracia 25(2) - 25(2) 1104) - 11 (2) 1411)
Mative Hawaiian or Other Pacific 3 (=1 - 3 (=1} 1 {=1) - 1 (=1} 2 (=1)
Islander
Age (y)
Mean (30) 45.6 (10.0) | 91.9(7.5) | 49.1(9.7) | 48.1{11.0) | 32.5(6.5) | 49.1 (10.3) | 48.7 (9.6} 49.1 (9.4)
Median 0.0 22.0 200 49.0 330 20.0 0.0 520 20.0
Range 18-78 22.73 18-T6 18-73 40-69 18-73 22.73 18-T6
Age, n{%)
=40y 207 (17) 13 (8) 220 {15) £2 {20} 0 145 (15) 13 {8) 158 (14)
=40 to G4 y 992 (80) 207 (32) 1189 (31) 228 (75) TG4 (81) 143 (90) 207 (83)
285y 47 (4) £{3) 53 (4) 18 (5) 3143) 3(2) 34 (3)
EMI
Mean (50) 27.6(50) | 289(55) | 27.89(2.1) | 284 (5.2) 28.6(54) | 27.3(4.9) | 29.9(3.3) | 27.7 (5.0
Median 27.0 290 270 27.0 5 280 270 250 270
Range 17-30 17-52 17-52 17-44 17-47 17-50 20-32 17-52
Migsing 152 1 16 ﬁ 1 16 0 0 0
BMI, n (%) &
<30 916 (T4) | 123 (54) 9(71) 200 (E5) 34 (51) 234 (63) | 716 (TE) B9 (56) 805 (73)
=30 315(25) 102 (45) | 91 (30) 32 (48) 123(33) 224 (24) 70 (44) 294 (27)
Baseline Platelet Count t109.l’L): n (%)
<150 145 (12) £ (11) 56 (18) 9 (13) 5 (17) 89 (9) g () a8 (9)
=150 1078 (&7) 1280 (87) | 227 (74) 52 (78) 279(75) | BS1(91) | 150¢94) | 1001 (91)
Baseling ALT, n (%)
Marmal (29) 333 (23) 60 (20} 18 (27} 78 (21) 207 (22) 48 (30) 233 (23)
Elevated 155(80) | 1119(76) | 231(75) | 44 (86) 275(74) | 73378 | 11170} | &44(7T)
Missing 5(2) 20(1) 15 (5) 5(7) 20 (5) 0 o 0
iral Load (IU/mL)
=400,000 10 (4) 135(9) 47 (15) 547 32 (14) 78 (B) 33 a3 (8)
=400,000 211(33) 1314 (33) 241 (79) 57 (85) 298 (80) 862 (32) 154 (97) 1016 (92)
Missing 18 (1) 5(2) 23(2) 18 (8) 5(T) 23 (6) 0 0 0
2,750,601 | 4,004,959 | 2,812,828 | 1,588,420 | 3,208,410 | 1,806,892 | 3,254,530 | 4,314,800 | 3,350,058
6.44 5.60 G6.46 6.20 §.52 6.26 §.51 6.83 6.33
177 (14) | 22(10) 190 (14) 31 (10} 7(10) 38 (10) 145 (16) 15 (9) 181 (15)
560 (45) | 135(60) | 695(47) | 117 (38) 33 (439) 150 (40} | 443 (47) | 102(64) | 545(50)
458 (37) 63 (28) 522(35) | 108(35) | 21(31) 120(35) | 3m13n) | 4z 393 (36)
n-1° 18 (1) - 18 (1) 18 (8) - 18 (5) 0 - i}
Migsing 32(3) {3} 38 (3) 32 (10) 6 (9) 33 (10) 0 0 o

a Baseline is geometric mean of all virology collections on or before the randomization date.
b HCV subtype as determined by TRUGENE HCV 5NC assay was used for subject stratification.
¢ HCV Subtype (TRUGENE assay): Non-1 includes 2a, 2b, 3a, 3d, 4a, 4c, Mixed Genotype.
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Table 6. Demographic and Baseline Disease Characteristics for Cohort 1 Plus Cohort 2

Number (%) of Subjects, FAS®
Control Experimental
Arm 1 Arm 2 Arm 3
PR48" RGT BOC/PR48" @
n=363 n=368 n=366
Years Since HCV Exposure %
Mean (SD) 230 (12.1) 237 (12.0) 254 (11.7) \
Median 253 253 283
Range (min, max) 01-483 01-594
Missing 68 57
METAVIR Fibrosis Score, n (%)
Fo 17 (5) 20 (5) (3)
F1 246 (68) 246 (B7)
F2 65 (18) 57 (16)
F3 11 (3) 18 (5)
F4 13 (4) 24 (7)
FO/1/2 328 (90) 313 (86)
F3/4 24 (7 42 (11)
Missing 11 \ 11 (3)
Baseline Steatosis, n (%) O
0 (0%) 1 (39) 107 (29) 108 (30)
1 (=0% and <5%) Q (47) 187 (51) 190 (52)
2 (=5% and =32%) S (14) 53 (14) 54 (15)
3 (=32% and =66%) 4 (1) 6 (2) 3 (1)
Missing 0 11 (3) 15 (4) 11 (3)
Opioid Substitution Therapy
Yes O 1 (<1) 3 (1) 8 )
No 362 (100} 365 (99) 358 (98) ‘

The study po%\ mainly consisted of male (657/1099, 60%), white (940/1099, 82%) patients with
mean ag 4 ars old (range 18-76 years) and a mean BMI of 28. A large majority of patients had
high V ad’>400 000 UI/ml (92%) with a mean value of 6.53 log10 UI/ml; 50% were classified as

gl@ % as G1b with TRUGENE method.
& , in the BOC arms only 40 patients had cirrhosis.
e

ach cohort, there was a higher proportion of male subjects Most of the subjects in both cohorts had
baseline Metavir fibrosis scores of FO, F1, or F2, and absence of to <5% steatosis. Overall, the
proportion of subjects with cirrhosis and advanced fibrosis (F3/F4) was 9%.
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Outcomes and estimation

Efficacy

Table 7. The main efficacy results are shown in the table below

COHORT 1 : White COHORT 2: Black
Groups PR48 RGT BOC/PR48 PR48 RGT BOC/PR4
FAS N=311 % N=316 % N=311 % | N=52 % N=52 % N=5%
SVR? 125 40.2 211 66.8 213 685 12 231 22 423 :
_ASVR 26,6 28,3 19,2 2&
- P value <0.0001 <0.0001 0.0440
RR°® 37 22.8 21 9.1 18 7.8 2 143 3 1 g 171
EOT® 176 56.6 235 744 241 775 15 29 26 36 66
COHORT 1+ 2 @,0
Groups PR48 RGT BOC/PR48
FAS N=363 % N=368 % N=366 % K
SVR® 137 37.7 233 633 242 66.1 @
-ASVR 25,6 28,4
- P value <0.0001 <0.0001
RR® 39 222 24 93 24 9.1 \
EOT® 191 52.6 261 70.9 277 1

a SVR: The last available value in the period at or after Follow-up (FVg 2 ré is no such value, the FW 12 value is carried
forward. SVR24 rates (SVRwith “"missing=failure” approach) were nearly I ubjects who were missing FW 24 results and had
undetectable HCV-RNA at FW 12 included 3, 4, and 3 subjects in the PR48 c&gtrol, RGT, and BOC/PR48 arms, respectively, in Cohort
1 and 1, 0, and 1 subject, respectively, in Cohort 2. Using the ran-Mantel Haenszel Chi-square test adjusted for baseline
stratification factors: viral load (>400,000 vs. <400,000 IU/mL) a type (1a vs 1b). In addition, cohort (race: Black vs. Non-
Black) was also adjusted in the test for combined cohorts.

b Undetectable HCV-RNA at End of Treatment (EOT) regardlegff oe ent duration.

c Relapse rate was the proportion of subjects with undetecta CVRNA at End of Treatment (EOT) and detectable HCV-RNA at
End of Follow-up (EOF) among subjects who were und@e EOT and not missing EOF data.

For cohort 1 plus 2, the addition of bg e@ to PR therapy provided a significant 25-30% gain in SVR
on top of the PR in naive patien 0

Relapse rates in Cohort 2 were in the boceprevir arms and control; however, the total number
of subjects who relapsed w mall (2, 3, and 6 subjects respectively, per arm). The relapse rate
(14%) in the control ar rt 2 was lower than the 26% observed in a previous large PR study

(IDEAL) in black pati

As regards the parisgn between RGT and no RGT arms, efficacy results are close for the cohort 1
plus 2, regar ort 2 the fixed treatment duration is associated with an approx 10% increased

SVR as cq, o0 RGT.
There Qﬁgmﬁcant differences in outcomes between the FAS and the mITT population.

Virologic Response by Lead-in Response (Viral Load Reduction) by Cohort

by lead-in response

@ The following table shows sustained virologic response in each arm by Lead in response (summary
data for cohort 1+2)
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Table 8. Sustained virologic response in each arm by Lead in response (summary data for cohort 1+2)

SVR niM (%), Fas?
Control Experimental
Arm 1 Arm 2 Arm 3 )
PR48" RGT BOC/PR48"
TW 4 HOV-RMAR n=353 n=368 n=365
=71.0-Logig Dec ine" 3783 (3.6) 27097 (27.8) 36195 (37.9) @
<0.5 0/25 (0.0} 1347 (27.7) 11137 (28.7) * %
0.5-=1 3/58 (5.2) 14150 (28.0) 25/58 (43.1) K\
z1.0-Logip Decl ne® 1327280 {51.2) 2037252 (80.6) 200i254 (T8.T)
1-=1.5 1258 (21.4) 3347 (T0.2) 29/45 Q)
1.5-=2 1240 (22.5) 20031 (84.5) 1-3.-'2&
2-=3 25156 (44 8) 44/55 (80.0) @ 1
34 21136 (58.3) 47/53 (BB.T) G, G
»=d 33/42 (TE.6) 42147 (B9 .4) IS0 {90.0)
Undetectable 29/30 (95.7) 17119 (B9 18/20{30.0)
Mis=ing 1720 (5.0) 35 BT (35.3)

a Full Analysis Set (FAS)=all randomized subjects who received at least one dose

boceprevir).

b Reduction from Baseline after 4 weeks of PR for Arm 1 and after 4 weeks of PR |
c Arm 1 (PR48) = PEG2b + RBV for 48 weeks. Arm 2 (RGT) = PR lead-in for

undetectable HCV-RNA at Treatment Week [TW] 8 and all subsequent assays
by placebo/PR for 20 weeks (subjects with detectable HCV-RNA at TW r
= PR lead-in for 4 weeks, then BOC/PR for 44 weeks.

d <1.0-log10 decline in HCV-RNA at TW 4 from baseline.

e 21.0-log10 decline in HCV-RNA at TW 4 from baseline. Subjects @dete table HCV-RNA at TW 4 are also included

Subjects with some interferon responsiveness (2.0~
higher SVR rates in both boceprevir-contai
those who had a <1.0-log10 decline in \ral
of care demonstrated improvement i
(<1.0-log10 decline) when compasi
in Cohort 1, and 31% to 25% v

yn Cohort 2).

dy medication (PEG2b, RBV, or

t@ Boceprevir for Arms 2 and 3.
BOC/PR for 24 weeks (subjects with
TW 24) or BOC/PR for 24 weeks followed
'quent assay up to TW 24). Arm 3 (BOC/PR48)

g10 decline in viral load at TW 4) attained

g arms, as well as in the PR48 control arm, compared to
at TW 4. Notably, addition of boceprevir to standard

tes in subjects with poor interferon responsiveness

tgfthe RGT arms and the PR48 control arm (39% to 29% vs 5%

Sustained Virologic %nse Based on Demographic and Baseline Disease Characteristics

The following ta

N

reprgents SVR rates as per demographic and baseline characteristics
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Table 9. SVR rates as per demographic and baseline characteristics
Cohort 1 Plus Cohort 2

SVR, % (/M) of Subjects, FASH

Control Experimenta
Arm 1 Arm 2 Arm 3
PR48" RGT® BOC/PR48"
Subgmup Categc.ry n=353 n=368 n=366
All Subjects All Subjects A7 T(137 /363 ) 63.3(233 368 ) 66.1(242 /366 )
Race Group Mon-Blacks (Cohort 1) | 40.2{125/311) BE.B(211 /316 ) B3.5(213/311)
Blacks (Cohort 2) 23.1(12452) 42 3{22 152 52.7(29455)
Ethnicity Hizpanic/Latine 24.0(6 /25 ) 69.0(20 /29 ) 66.7(26 /39 )
African American 17.8(B 145 43 5(20 146 ) 56.5(26 /486 )
Qthers 4200123 /283 ) 65.90193 /293 ) B7.6(190 /281 )
Baseline Viral Load ==500,000 B3.8(35/55) TS.941 154 ) 84.9(45/53)
{ILmL) =300,000 3310102 /308 ) 61.1(192 1314 ) B2.9(197 /21
==400,000 80.8(21/26) TE (25132
=400,000 34 40116 /337 ) 51.9(208 338 )
Sex Mals 35.0(72 /206 ) B5.1(149 /2258 )
Female 41.4(85 /1157 60.4(54 /138 )
Age =40y 52.8(30757) T2.9(35/458)
40-64 v 3540102 /291) 62.7(193 /30 7201 4308 )
285y 28.T(415) 41.T(5 132\ 571447
Baseline Weight =73 kg 45.9(87 /146 G3.4{837131)
==T5 kg A2.3T0IT) B7.7(159 /235 )
EMI ==25 46.5(60 /129 GT.5(B37123)
25-30 33.1(£9 1148 Y25 173 ) 65.2(90 /138 )
=30 32.8(25 /8 {45 194 ) 65.7(69/105)
Platelets ==150,000 IWmL 29.8(8 /27 ) 54 5{18 133 ) S52.6(20438)
=150,000 ILimL 38.4{14 G ) 64.2(215 /335 ) B67.7(222 /328
Fibrasis® 0 47. 85.0{17 120 ) 80.046 /10 )
1 ) 65.8(1558 /238 ) B67.5(166 /245 )
2 85 ) BO.7(37 /&1 ) B8.4(39 /57 )
3 I M1 50.0{8/115) 66.7(12/18)
46.2(6113 ) 313516 ) 41.7(10i24)
45.5(5M11) 40.0(6 1M15) B1.8(3M1)
Fibrogis® 37.5{123 /328 ) BE.8(213 /318 ) 67.4(211/313)
AT.5(024) 41.2{14 134 ) 52.4(22142)
45.5(5M11) 40.0(6 1M15) B1.8(3M1)
Steatosis” 44 5(57 1128 70.1{75 /1107 ) 64 8(70/108 )
1 4.7(58 170 G65.8(123 M&7 ) 65.8(125 /190 )
2 30.0015750) 49126 133 ) B8.5(37 /54 )
3 2300174 50.0{2/6 ) 33.3(143)
Migsing 45.5(5M11) 40.0(6 15 ) B1.8(9/M11)
TAY 0 50.0(3 16 ) B3.3{5/6) 75.0{3/4)
£ Score 1 402047 M17 ) T17(7T1 195 ) 62.0(49 /79 )
2 34.2(39 /114 ) 841751117 ) G2E(B27131)
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3 37.4(43/115) 58.0(76 /131) 70.2(99 /141)

Missing 455(5 /11 40.0(6 115 ) 81.8(9 111)

Genotype® 1 (subtype unknown) 40.0(24 /60 ) 69.1(38 /55 ) 67.4(31/46 )
(TRUGENE) 1A 35.0(62 177) 59.2(106 179) 63.1(118 187 )
1B 40.5(51/126) 66.4(89 /134 ) £9.9(93 /133)

Genotype* Other (Non 1) 100(2 /2) 100(1 /1) 100(1 /1)
(NS5B) 1A 34.4(78 /227 ) 59.4(139 /234 ) 62.0(147 /237 )
1B 39.7(48 121) 71.0(88 /124 ) T2.6(85 117 )

Missing 69.2(9/13) 556(5/9) 81.8(9/11)

Opioid Substitution YES 0.000 /1) 66.7(213) 37.5(3/8) . %
Therapy NO 37.8(137 /362 ) 63.3(231 /365 ) 66.8(239 /358 ) \
ALT Elevated 35.9(93/259) 63.3(179/283) 68.3(190/278) K

Normal 42.3(44 1104 ) 63.5(54 /85 ) 59.1(52/88) O
Statin Use YES 100(3/3) 66.7(6/9) 85.7(6/7)
NO 37.2(134 /360) £3.2(227 /359 ) B5.7(236 /350y

c Liver histology based on the central pathologist’s reading.

d HCV subtype as determined by TRUGENE HCV 5NC assay was used for subject stratification.

e HCV subtype as determined by Virco assay based on sequencing of domain p329bp in the NS5B polymeras nef®all samples
unavailable for retesting were classified as missing.

The analysis of SVR in the overall population by baseline characteristics shoyf no diScernible
association between SVR and sex. SVR rates were higher in subjects wit Kbaseline viral load and
less fibrosis (FO-2 vs F3/4), as well as non-black race. HCV genotype @esulted in higher SVR
rates, particularly in the boceprevir arms. This is expected, as the g barrier to resistance is
higher for subtype 1b compared to -1a.

Of note, as stated above, only 5% (53/1097) of the tregvere cirrhotic.

Comparison of outcomes in early and late resp@s in the RGT and BOC/PR48 arms

The following graph demonstrates the dispositioMgf Subjects in the RGT Arm, Based on TW 8 and TW
24 Response (Cohort 1 Plus Cohort 2): \

368
1 1
TW & Undetectable TW 8 Detectable TW 8 Missing
n=208 n=129 n=21
- I S
1 - 1 - - -
W 24 Undeteciabl TW 24 Deteg TW 24 Missing W24 Lndeteclab:J LTV 24 Undstectabl
n=182 SVR 25% Q VR 36% (8122 n=64 J SVR 75% (2474
\ \ J

p
| TV 24 Detectable
SVR 0% (0/2)

SVR 66%

RGT-48 “‘
(42/66)

o

Discontinued?
Between TW 24-28
SYR 100% (¥3)

[ TW 24 Missing®
SVR 0% (0/25)
—

A

TW 24 Detectable
SVR 0% (0/34)°

Tv'\" 24 M 5=-|ng
27
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1 Fourteen subjects had a low positive HCV-RNA result(s) between TW 8 and TW 24 and per protocol were given 48 weeks of
therapy. All of these subjects had two additional back-up samples from the same timepoint retested that showed undetectable HCV-
RNA. Since HCV-RNA was not detected in 2 out of 3 samples, the positive result was considered to be a false positive. However, the
retests were not completed prior to assignment of treatment duration, and the initial result with detectable HCV-RNA was used by
the IVRS for treatment duration assignment.

2 Subjects discontinued therapy between TW 24 and TW 28 and were not assigned any treatment duration by the IVRS system.

3 Two subjects with viral breakthrough (0% SVR) discontinued treatment between TW 24 and TW 28, and two subjects with low
positive results (<1000 IU/mL) were assigned to RGT-48 (subjects attained SVR) and RGT-28 (subjects relapsed) upon
demonstrating undetectable HCV-RNA on retest.

4 Two subjects with undetectable HCV-RNA results beyond the defined visit window were assigned to RGT-28, and both of them
attained SVR. One subject was assigned to RGT-48 and attained SVR, and one subject discontinued prior to TW 28.

5 Subjects discontinued prior to TW 24 and were not assigned any treatment duration.
6 One subject was assigned to RGT-48 and did not achieve SVR. * \

Below is represented outcomes in early and late responders in Arm 2 (RGT) and the Matched Su
Arm 3 (BOC/PR48)

‘ SVR n/N (%)

Response From TW 8 Total Treatment Duration
Through TW 24 ‘ Cohort 1 Cohort 2 ohort 2
Am 2 | 4wk PR+
Undetectable RGT 24 wk BOG/IPR | 143147 97 |
HCV-RNA —
at All Assays From |
TW B Through TW 24 Arm 30 4wk PR +
2 BOCIPRas [ 44 wk BOC/PR 1371142 (96) 95) ‘ ‘ 155/161 (96) ‘
Am 23 | 4wk PR + 20wk
Detectable L RGT 24 wk BOC/PR PR ‘ ‘ 59182 (72) |
HCV-RNA
at Any Assay From |
TW Bupto TW 24 Arm 3P 4wk PR+
° BOC/PR48 | ™ 44 wk BOC/PR ‘ ‘ 55173 (75) |

In the full analysis ITT dataset, both the RGT arfg an® the BOC/PR48 provided similar SVR rates. In the
subgroup of early responders, there was nﬁfe}re ce in outcome depending on whether patients were
treated for a total of 28 or 48 weeks (s elow)

Table 10. Sustained Virologic Rgsmgns&Nn Early Responders (IVRS), P05216
RGT BOC/PR48

All Subjectsmy

96.3 (156 /162 ) | 96.3 (155 /161 ) | 0.6 [-3.8, 5.2]
100.0 (162/162) | 98.8 (159/161) -
3.1 (5/161) 1.3 (2/157) -

Further looking_algubgr®p analyses of patients with F3/F4 fibrosis and black patients that were early
responders, are too small for any formal conclusions of equivalence (see table 11)

NT NAIVE N=323

\ RPponse Guided Therapy 4W LI + 24W BPR = 28 W n=161
RGT)/Early responders

FIXED TREATMENT DURATION 4 W LI+ 44W BPR = 48W n=162
WITH 44W TRITHERAPY

Looking into late responders in the respective treatment arms, the data presented above on outcomes
as per treatment assignation has very similar point estimates for late responders in the RGT arm and
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0 S Arm 2: Late Responders = «-
PR Arm 3: Late Responders & -
. e —

the BOC/PR48 arm - 72% (59/82) versus 75% (55/73). However, it is notable that 15 patients in the

RGT arm with undetectable HCV-RNA levels at TW 8 had positive HCV-RNA results between TW 8 and

TW 24 and per protocol were assigned to 48-weeks of therapy. One of these 15 patients had positive
HCV-RNA levels at multiple time points; the other 14 patients had a single low positive HCV-RNA result

and retesting of two additional back-up samples from the same time point (after the assignment of
treatment duration) showed undetectable HCV-RNA results. Thus, 14 patients that were probably

“real” early responders in the RGT arm were assigned to continue therapy with P/R for another 20 @
weeks. Importantly, among these 14 patients, who were misclassified and therefore should be . %
discounted in the strict per protocol approach required when assessing what is essentially a non- K\
inferiority claim (based on an underpowered study), 14/14 (100%) experienced SVR. Discounti

these patients, outcomes among late responders in the respective treatment arms look ag fq th

the point estimate favoring the BOC/PR arm by almost 10%. Of note, the only differency cewed

therapy between these arms is the duration of boceprevir therapy - 24 or 44 weeks.O

Table 12. Sustained Virologic Response in Late Responders (IVRS), P05216 @

RGT BOC/PR48
All Subjects
SVR, % (n/N) *66% (45/68) 75.3 (55 /73 72[-24.4, 6.3]
EOT 76% (52/68 ) 90% (6
Relapse 13% (7/52) 149

*14 patients with a “false positive” HCV RNA result between W8 and WZX e® from the analysis
Furthermore, this difference appears to be largely duggdo vir®ogic breakthrough when the patients on
RGT were on PR alone (Figure below).

Table 13. Percentage of Treatment-naive Pati@zh undetectable HCV RNA at Different Treatment
Time Points for) or Late Responders ; SPRN{T -

Percent patients undetectable, %

FU12 4
FuU24 4

TIEEEE
x¥gEeza

This analysis suggests that treatment-naive patients with detectable HCV RNA at TW8 but undetectable
at TW24 (late responders) may benefit from receiving a longer duration of boceprevir plus PR.

WV
W2
WA
m i |
WV
0
k12
VW18

£
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A Phase 3 Safety and Efficacy Study of Boceprevir (SCH 503034) in
Subjects With Chronic Hepatitis C Genotype 1 Who Failed Prior
Treatment With Peginterferon/Ribavirin (Protocol No. P05101;
RESPOND-2)

Methods @
Study Participants 0\%

Main inclusion criteria

Adult subjects with CHC HCV genotype 1 who failed to achieve SVR after at least 12 wee s
treatment with PEG/RBV, who were partial responders (a = 2 log;q reduction in HCV-R W 12
or who relapsed after an end-of treatment response ) were eligible for the study. 0

Main exclusion criteria

Subjects who were co-infected with human immunodeficiency virus (HIV) or hepat% virus (HbsAg
positive) were excluded from the study, as well as patients with decompens&ed liver disease. Other
important exclusion criteria were subjects who had required discontinua revious interferon or
Ribavirin regimen for an AE considered by the investigator to be posg robably related to

ribavirin and/or interferon.
e Treatments Q

Subjects were randomized to 1 of the 3 treatment arms& ratio)

Control O

Arm 1 (PR48): PR= standard of care ther coyisting of Peginterferon alfa-2b PEG2b (1.5 ug/kg sc
once weekly) plus ribavirin (weight-based e, 600 to 1400 mg) po daily) for 4 weeks followed by
placebo (matched to boceprevir) + PR f@ 44weeks with 24 weeks post-treatment follow-up.

Experimental therapy: Q
Arm 2: Response-Guided Thga PGT): Subjects were assigned either a 36-week (a, below) or 48-
week (b, below) course c{ Py based on their HCV-RNA status at TW 8.

PR for 4 weeks follo OC/PR for 32 weeks, then:

a. 36-week regifyen: siyjects with undetectable HCV-RNA at TW 8 completed treatment.

b. 48-week r%: subjects with detectable HCV-RNA at TW 8 were assigned an additional 12 weeks
of place he switch from BOC to placebo occurred in a blinded fashion), Arm 3 (BOC/PR48):
PR for\ ks followed by boceprevir (BOC)/PR for 44 weeks, with 24 weeks post-treatment follow

4p.
&revir, supplied as 200-mg capsules, was administered at a dosage of 800 mg PO TID.

%,
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Weeks 122 24 36 43 72

Arm1

CONTROL

Placebo + PIR Follow-up
44 wk 24 wk
*
TW 8 HCV-RNA Undetectable \

. Followi-up
36 wk

BOC/PR TW 8 HCV-RNA Detectable
32 wk
Placebo + PIR -
12 wk
BOCIPIR
44wk

There was a 12-week futility rule for all arms, wherein therapy Q iscontinued for all subjects

with detectable HCV-RNA at TW 12. \O

Management of adverse events

This study permitted ribavirin dose reduction ar@)@vropoietin use for subjects who developed
h

anaemia. In the protocol guidelines for use of € oietin were provided.

Objectives and endpoints Q\
The primary objective was to compare icacy of two therapeutic regimens (i.e. 32 weeks and 44
weeks) of boceprevir 800 mg do (PO) TID in combination with PEG2b 1.5 pg/kg
subcutaneously (SC) once wee ) plus weight-based dosing (WBD) of ribavirin (600 mg/day to
1400 mg/day) PO to thera alone in adult subjects with chronic hepatitis C HCV genotype 1
who failed previous trea th a qualifying regimen of PEG/RBV. The primary efficacy endpoint
was the achievemen , defined as undetectable plasma HCV-RNA at Follow-up Week (FW) 24.
int was analyzed using the Full Analysis Set (FAS), which included all

The primary effggacy
subjects who 2 ed atYeast one dose of any study drug (PEG2b, RBV, or boceprevir/placebo).

objective of this study is to compare the efficacy of two therapeutic regimens of

The key sgagn
boce¥; Qn used in combination with PR (WBD) with standard of care (PR [WBD] alone) in the
& nt to Treat (mITT) data set, which included all randomized subjects who received at least

Mo
*
Eo@ of experimental study drug (placebo for the control arm and boceprevir for the experimental

@@

V-RNA in plasma was measured with a Roche COBAS TagMan assay with a limit of quantitation of
25 IU/ml and a limit of detection of 9.3 IU/ml.

Other secondary efficacy endpoints were:

The proportion of subjects with early virologic response (eg, undetectable HCVRNA at TW 2, 4, 8, or
12) who achieved SVR.
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Sample size

This study was projected to enrol a total of 375 subjects (1:2:2) in Arms 1, 2, and 3, respectively.

With 150 subjects in each treatment arm and 75 subjects in the control arm, the study will has 90%

power to detect a 21.4% improvement in SVR rate over the control arm (assuming a control response

rate of 22% and the treated response rate of 43.4%). Of note, the sample size was not calculated to
demonstrate the non-inferiority of a shortened treatment duration in patients designated as early @
responders, or of discontinuing boceprevir compared to its continuation in patients designated as Iato\%

responders. K

Randomisation
The study was randomised. Subject were stratified by prior response category (partial r@ Vs

relapsers) and by viral genotype 1a versus -1b.
Blinding (masking) 0

This was a double-blind study in which the sponsor, investigator, study pers nel,%study
participants were to be blinded with respect to boceprevir treatment. {

Statistical methods @

The primary efficacy endpoint, the achievement of SVR, was su r each treatment arm using
descriptive statistics (n, %). SVR rates were based on the last @U carried forward (LOCF)
approach, in which the FW 12 HCV-RNA result was carri f@j or subjects with missing HCV-RNA

value at and after FW 24.
Results QO

Participants flow is presented in the figureM

O
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Screened But

Screened
n=640

Mot Randomized |[4€
n=23G

Randomized But
Not Treated

A 4

Randomized
n=404

n=t ‘5"""""d,

Received == 1 Dose of

e

o

vy

n=17

A J

Discontinued
Follow-up
n=70

Discontinued PR (FAS)
During Lead-in n=403
n=% < ]
Received == 1 Dose of
Disconfinued BOC/Placebo (mITT)
After BOC! n=394
Placebo E |
n=162 W

Completed Treatment
Phase (Completers)
n=232

—

Mever
y
Entered %44
Follow-up

Entered Follow-up
Phase
n=386

f

I

Completed 24-Week
Follow-up
n=372

—

Completed Follow-up
(Week 72)
n=316

All Subjects
Am 1 Arm 2 Am3
PR48 RGT BOC/PR48
n=80 n=162 | n=162
n=80 n=162 | n=181
n=7a n=156 | n=180
n=23 n=104 | n=105
n=77 n=151 |
n=75 =146 n=151
=37 n=136 | o143
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Table 14. Demographics and baseline characteristics

Nurmber (%) of Subjects, FAS®

Control Experimental
Arm 1 Arm 2 Arm 3
PR48" RGT® BOC/PR4A" Taotal @
n=80 n=162 n="161 n=403
Sex (n,%) ¢ %
Male 53 (73) 22 (80) 112 (70) 268 (67) K\
Female 22 (28) 64 (40) 49 (30) 135 (33) O
Race (n,%)
Mon-Black 63 (85) 144 (89) 142 (88) 3@
White 67 (84) 142 (88) 135 (84)
Asian 0 11} 5(3) & M
Multiracial 0 1(1) 1(1) 2 (<1)
Mative Hawaiian or Other Pacific Islander 1(1) 2 (=1
Black 12 {15) 49 (12)
Age (y)
Mean (SD) 529(8.1) 527 (7.7)
Meadian 5345 530
Range 20-70 26-74
Age (n,%)
<40y 4(5) 5(3) 7 (4) 16 (4)
40-<65 y @; 146 (90) 146 (91) 362 (90)
=65 ( 11 (7) 3(5) 25 (6)
Weight (kg) %
Mean (D) \ B56(16.2) | 85.2(154) | 84.2(152) | 84.9 (15.5)
Median 0 334 3345 g84.0 a4.0
Range 48 - 124 51-125 51-123 43 - 125
Weight, n (%)
=75 kg 17 (21) 42 (26) 44 (27) 103 (28)
=75 kg - Q 63 (79) 120 (74) 117 (73) 300 (74)
Height (cm)
Mean (S \ 174.0(10.5) [ 1724 (101) | 1727 (9.2) | 172.7(9.8)
175.0 173.0 175.0 174.0
143 — 198 148 - 195 147 - 198 143 - 198
* 28.2(44) 268 (4.6) 283 (4.6) 284 (4.6)
Meadian 2745 28.0 28.0 280
* Range 22-43 19— 44 17 - 42 17 — 44
\ Baseline Flatelet Count [‘I-.".IE."L]. n (%)
=150,000 10{13) 21(13) 19 (12) 50 (12)
@ =150,000 70 (38) 141 (BT) 142 (88) 353 (88)
Baseline ALT, n (%)
Normal 25 (31) 53 (33) 46 (29) 124 (31)
Elevated 55 (69) 109 (67) 115 (71) 279 (69)
Wiral Load (1UfmL)
=200,000 2(3) 2(1) 3(2) T{2)
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=200,000-400,000 4(5) 5(3) 4(2) 13 (3)
=400,000-800,000 g (11) 8(5) 13 (8) 30 (7)
=800,000 65 (81) 147 (91) 141 (88) 353 (88)
Geometric Mean® 3,303,210 4 285 637 4907 196 4 207 628
Logqg of Geometric Mean 6.52 G.53 G.59 G.63
Peginterferon-alfa Use in Qualifying Regimen
PEG2a 42 (53) 79 (49) 68 (42) 180 (47)
PEGZb 38 (48) 83 (51) 93 (58) 214 (53) ¢ %
Years Since Probahle HCY Exposure \
Subjects with Known Years G5 136 132
Mean (SD) 200(9.3) | 27.7(10.8) | 27.4(11.0)
Madian 30.3 290 287
Range 41-483 | 13-483 | 21-543
Subjects Missing Years Since E;ap-asure" 15 26 29
HCV Subtype (TRUGENE)® n (%)
1 (subtype unknown) 6(8) 36109
1a 38 (48) 189 (47)
b 36 (45) 175 (44)
HCV Subtype (NS58)" n (%)
1a 46 (58 96 (80) 236 (59)
1b 34 (43 61(38) 161 (40)
nen-1° 1(1) 1(=1)
Missing” 2(1) 3(2) E{1)
Response to Previous Qualifying Regimen
Nonresponder Q; 57 (35) 58 (36) 144 (36)
Relapser 01 (64) 105 (65) 103 (64) | 259 (64)
Interferon Use in Pravious Qualifying Regin%
Response to Previous Qualifying Regimegme/ TR
PEG2a Nonresponder C) /42 (21) 25/79 (49) 22168 (32) -
FPEG2a Relapser 0 33142 (79) 54479 (GB) 46/68 (68) -
PEG2b Nonresponder 20/38 (53) 32083 (39) 3693 (39) -
FPEG2h Relapser 6 18/38 (47) 51/83 (61) 57193 (61) -
Statin Use 6
Yes & 4(5) 85 21(1) 14 (3)
No 76 (95) 154 (95) 159 (99) 389 (97)
Opioid Nme herapy
% 0 101) 4(2) 5 (1)
80 (100} 161 (99) 157 (98) 398 (99)
\stology'
Cirrhosis 10 (13) 17 (10) 22 {14) 49 {12)
MNon-Cirrhosis 66 (83) 132 (81) 128 (80) 326 (81)
Inadequate Fortal Tracts 4 (5) 25 10 (6) 22(5)
Missing 0 5(3) 1(1) 61{1)
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%,

METAVIR Fibrosis Score, n (%)
FO 5(6 a(s) 53 16 (4)
F1 43 (54) 79 (49) Ta(48) 200 (50}
F2 13 (16) 30(19) 36 (22) 79 (20)
F3 51(6) 15 (9) 9 (B) 20(7)
F4 10 (13) 17 (10) 22 (14) 49 (12)
Missing 4 (5) 13 (8) 11(7) 28(M)
Baseline Steatosis, n (%) * %
] 23 (29) 36 (22) 45 (28) 104 (28) K\
1 39 (49) 81 (50) 74 (46) 104 (48)
2 12(15) 25 (15) 30(19) 67 (7] O
3 1{1) T4 1{1) [
4 1(1) 0 0
Missing 4(5) 12 (8) 11 (7)

The study population mainly consisted of male (268/403, 67%), white (344/403, ) patients with
mean age of 53 years old (range 26-74 years) and a mean BMI of 28. Twelvqpercent of the study
population was of Black race and patients with cirrhosis accounted for 1 the overall study
population. The number of patients with cirrhosis is limited (n=49, m being exposed to BOC).
A large majority of patients had high viral load >800 000 UI/ml a mean value of 6.63
log10 UI/ml; 47% were classified as Gla and 44% as G1b wit method.

Baseline demographics and disease characteristics werex ced among treatment arms (with the
exception a slightly lower proportion of patients having HCV®RNA > 800 000 IU/ml in the control arm
as compared to BOC arms (81 vs 88-91%) and a hiate of female patents in the RGT arm (40 vs

28-30% in other arms). Q

Numbers analysed

A total of 404 subjects were randomi 403 received at least one dose of any study medicine
(FAS) and were included in the &gy Fmalysis; of these 394 received at least one dose of boceprevir
(Wcen lead in response and historical response to P/R was as follows
with > 2 log10 decline at week 12 in the previous treatment

(non-responder = partial reg

attempt): &

Table 15.
\ Previous Treatment Response
Mumber (%) of Subjects, FAS"
in Response” Monresponder Relapser
iral d Reduction at TW 4) (n=144) (n=259)
<1 log 56 (38.9) 46 (17.8)
*
\ 1-<2 log 46 (31.9) 66 (25.5)
=2 log 38 (26.4) 141 (54.4)
or undetectable HCW-RMA
Missing 4(2.8) 6(2.3)

Notably, 18% of historical relapsers and 39% of historical partial responders had<1 log decline in viral
load after 4 weeks of peginterferon alfa-2b and ribavirin.
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Outcomes and estimations

Efficacy

The primary efficacy analysis in the FAS population was as follows:

Table 16.
Groups PR48 RGT BOC/PR48 . %
FAS N=80 % |N=162 % |N=161 % \
SVR? 17 21.3 95 58.6 107 66.5
- A SVR 37.4 45.2 O
- P value <0.0001 <0.0001
- Previous partial-
responder 2 6.9 23 40.4 30 51.7
- Previous Responder 15 29.4 72 68.6 77 74.
EOT® 25 31.3 114 70.4 124
- Previous partial-
responder 3 10.3 31 54.4 60.3
- Previous Responder 22 43.1 83 79.0 @ 86.4

SVR by TW4 response

-<1.0 log decline f 0o - 15 34.1
-21.0 log decline 9 17 25.4 2.7 90 78.9
SVR by TWS8 response \
- Undetectable RNA 7 64 86.5 74 88.1
- Detectable RNA 29 40.3 30 42.9
RR¢ 32.0 17 15.3 14 11.6
- Previous partial-
responder 33.3 5 17.9 5 14.3

N~

31.8 12 14.5 9 10.5

- Previous Resp@
VB¢ 0 - 2 1.2 3 1.9
O 1 1.3 7 4.3 4 2.5

IVR®
a SVR: The last available vflUR W€ period at or after FW 24. If there is no such value, the FW 12 value was carried forward. P
values were calculated usi % wo-sided Cochran-Mantel Haenszel (CMH) Chi-square test adjusted for the baseline stratification
factors: previous ti ment 'g@®nse (nonresponder vs relapser) and genotype (1a vs 1b).
b Undetectable HCV- at En®f Treatment (EOT) regardless of treatment duration.
c Relapse rate Re, was the proportion of subjects with undetectable HCV-RNA at End of Treatment (EOT) and detectable

HCV-RNA at End@f, -up (EOF) among subjects with undetectable HCV-RNA at EOT and not missing EOF data.
d Viral brea U, T): Any subject who achieved undetectable HCV-RNA and subsequently had HCV-RNA >1,000 IU/mL.
Vi
if

e Incogpl Ic Response (IVR): Any subject who had a 21.0 log10 increase in HCV-RNA from their lowest result (or a 22.0
e time interval from PEG2b injection to HCV-RNA sampling was different for the two samples) with an HCVRNA

log10 in
>1,0 &
SPoqgly i ron responsive: <1.0 log10 decline in HCV-RNA at TW 4 from baseline.
& responsive: 21.0 log10 decline in HCV-RNA at TW 4 from baseline. Subjects with undetectable HCV-RNA at TW 4 are
cluded.

dition of BOC to SOC allow for a significant improvement of SVR in both the prior relapser patients
(A=40-46%) and the prior partial responders patients (A=33-45%). Such results translate into a SVR
reaching 75% in relapser patients and a SVR reaching 52% in prior partial responders.
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Sustained Virologic Response Based on Demographic and Baseline Disease Characteristics

The following table shows SVR based on Demographic and Baseline Disease Characteristics. Previous
treatment response, baseline viral load and cirrhosis were associated with response rates.
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Table 17. Sustained Virologic Response by Baseline Characteristics

2

L 4

SVR n/N (%), FAS®
Control Experimental
Arm 1 Arm 2 Arm 3
PR48° RGT BOC/PR48"
n=80 n=162 n=161
Sex
Male 13/58 (22 .4) 59/98 (60.2) 75/112 (67.0)
Female 4/22 (18.2) 36/64 (56.3) 32/49 (65.3)
Race
White 16/88 (23.5) 84/144 (58.3)
Black 1112 (8.3) 11/18 (61.1)
Ethnicity
Hispanic/Latino 1/2 (50.0) 2/5(40.0)
African American 1M1 (9.1) 1017 (58.8)
Other 15/87 (22.4) 831140 -{5(
Age
<40y 0/4 (0.0) @ 57 (714)
40-64y 16/70 (22.9) ) 95/146 (65.1)
=65y 1/6 (16.7) ] 7/8 (87.5)
=53y (median age) 8/40 D_O 53/89 (59.6) 52/82 (83.4)
=53 y (median age) 9.-"40& 4273 (57.5) h5/79 (69.6)
Weight
<75 kg @3_5) 20/42 (47 8) 34144 (77.3)
=75 kg Q‘BS (20.6) 75120 (82.5) T3NIT (62.4)
BMI \i
=25 C) 4/20 (20.0) 21/35 (60.0) 30/44 (68.2)
=25-30 11/42 (26.2) 41/68 (60.3) 44/66 (66.7)
=30 0 2118 (11.1) 33/59 (55.9) 33/51 (B4.7)
Baseline Platelet Count (102
<150,000/uL 2/10 (20.0) 8121 (38.1) 13/19 (68.4)
=150,000/pL 15/70 (21.4) 871141 (61.7) 94/142 (66.2)
Baseline ALT
Norm\ 8/25(32.0) 37/53 (69.8) 30/46 (65.2)
El 9/55 (16.4) 58/109 (53.2) 771115 (67.0)
St
es 1/4 (25.0) 7/8 (87.5) 2/2 (100)
No 16/76 (21.1) 88/154 (57.1) 105/159 (66.0)
\ aseline Viral Load (1U/mL})
<B00,000 6/15 (40.0) 12/15 (80.0) 16/20 (80.0)
>B800,000 11/65 (16.9) 83/147 (56.5) 91/141 (64.5)
400,000 3/6 (50.0) 77 (100) 57 (71.4)
>400,000 14/74 (18.9) 88/155 (56.8) 102/154 (66.2)

N\
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Baseline Viral Load (IUfmL)

<800,000 6/15 (40.0) 1215 (80.0) 16/20 (80.0)

>800,000 11/85 (16.9) 83147 (56.5) 91141 (64.5)

400,000 3/6 (50.0) 77 (100} 57 (71.4)

=400,000 14/74 (18.9) 88/155 (56.8) 102/154 (66.2)
Peginterferon-alfa Use in Qualifying Regimen

PEG2a 10/42 (23.8) 4479 (55.7) 42/68 (61.8)

PEGZb 7/38 (18.4) 51/83 (61.4) 85/93 (69.9)
Response to Qualifying Regimen

NR 2129 (6.9) 23/57 (40.4) 30/58 (51.7)

Relapse 15/51 (29.4) 72/105 (68.6) 77103 (
HCV Subtype (TRUGENE)®

1 (subtype unknown) 0/6 (0.0) 913 (89.2) 11%_

1a 9/38 (23.7) 37774 (50.0) 4 .0)

1b 8/36 (22.2) 4975 (65.3) (73.1 )
HCV Subtype (NS5B)* K

Ta 11/46 (23.9) 50/94 £1/96 (63.5)

1b 6/34 (17.6) @ 43/61 (70.5)

Qther (non-1a or 1b) 0 @ 1/1 (100.0)

Missing 0 2/3 (66.7)
Erythropoietin Use

Yes 617 N 53/66 (80.3) 51/74 (88.9)

No 14 17.5) 42/96 (43.8) 5B/BT (B4 .4)
Opioid Substitution Therapy 6

Yes 1/1 (100) 4/4 (100)

(\ 0
17/80 (21.3)

94/161 (58.4)

103/157 (B5.6)

= e\
Liver Histology'

METAVIR Fibrosis Scaore

FO 0 /5 (80.0) 6/8 (75.0) 35 (60.0)
F1 6 9/43 (20.9) 52/79 (85.8) B5/78 (70.5)
F2 2113 (15.4) 19/30 (63.3) 23/36 (63.9)
F3 2/5(40.0) 815 (53.3) 4/9 (44 4)
F4 & (/10 (0.0) BT (35.3) 17122 (77.3)
Misging 1/4 (25.0) 4/13 (30.8) 511 (45.5)
R OSIS re
14/61 (23.0) 77117 (65.8) 81/119 (68.1)
2115 (13.3) 14/32 (43.8) 21031 (87.7)
1/4 (25.0) 4/13 (30.8) 511 (45.5)
seline Steatosis
0 (0%) 523 (21.7) 24/36 (86.7) 31/45 (68.9)
1 (0% and =5%) 10/39 (25.6) 48/81 (59.3) 54/74 (73.0)
2 (>5% and =32%) 112 (8.3) 17/25 (68.0) 16/30 (53.3)
3(=32% and <66%) 01 (0.0} 27 (28.8) 11 (100)

CHMP Type II variation assessment report
EMA/CHMP/393220/2012

Page 42/78



A comparison of outcomes in the RGT and the BOC/PR48 arm, by early and late response

The subject disposition and SVR rates within the RGT arm is as follows:

: %
~ T 1
TW & HCV-RMNA TW & HCW-RiNA
Ceiectable Missing
M=T2 M=1&
b
i

' ™y
TW B HCW-RNA
Ungetectable
N=74

1 1 1
3

e

I s NI NI N
TW 12 HOWV-RMA|  [TW 12 HOV-RMA |TW 12 HOV-RMA! | TW 12 HOWV-RMA)
Undeiectable Deteciaie Missing Undetecisble
SR 90 (B4171) SVR 0% ([0r2)" SWR D%l SWVR TE % |EE'.'353

- AN A L . -

Ty I8 Ty
RGT-36 RGT-48 RGT-36° echF;E Rl
SVR 31% B1ET SR 52% (27733) SVR 50% (1/2) For
. ) K - 02
@ (

TW 12 HC:'L‘-RI\.—‘\|

IS prior to TW 3
SWR 33% (173)

L Mizang
SVR 0% (012) |
T

“ ™
TW 12 HCW-RMNA

1 Subjects did not meet criteria for viral breakthrough (HCV-RNA <1000 t TW 12). One subject was assigned to RGT-36,
based on undetectable HCVRNA upon retest, and 1 subject discontinued prior® treatment duration assignment at TW 36.

2 Two subjects had TW 8 HCV-RNA results outside the visit windowgOMvas assigned to RGT-36 and one was assigned to RGT-48.
3 Two subjects had undetectable TW 8 HCV-RNA outside the visi %- bw and were assigned to RGT-36 by IVRS. The detectable
HCVRNA results that were included in the analysis for these 2 A present an earlier nominal study visit.

4 Includes 1 subject with missing HCV-RNA at TW 12 and on&gubj who was assigned to RGT-48.

The table below represents the proportio atients achieving SVR, EOT response and relapsing, by
TW 8 response.

Table 18. Proportion of patient eV SVR, EOT response and relapsing, by TW 8 response.
ndetectable HCV-RNA at TW 8 Detectable HCV-RNA at TW 8
6 Arm 2 Am 3 Arm 2 Arm 3
RGT? BOC/PR48® RGT? BOC/PR48%
SYR®, n/N (%) 64/74 (86.5) 74/84 (88.1) 29/72 (40.3) 30/70 (42.9)
EOT, /N (%) T2/74 (97.3) 81/84 (96.4) 40/72 (55.6) 4070 (57.1)
Relapse®, p/M® j 871 (11.3) 6/80 (7.5) 9/38(23.7) 8/38 (21.1)
aArme (P DEG2b + RBV for 48 weeks.
Arm 2 (I PR lead-in for 4 weeks, then BOC/PR for 32 weeks (if undetectable HCV-RNA at TW 8) or BOC/PR for 32 weeks

follo byQglatebo/PR for 12 weeks (if detectable HCV-RNA at TW 8).

*mg (B R48) = PR lead-in for 4 weeks, then BOC/PR for 44 weeks.
e vailable value in the period at and after FW 24. If there was no such value, the FW 12 value was carried forward.
se rate was the proportion of subjects with undetectable HCV-RNA at End of Treatment (EOT) and detectable HCV-RNA at
Follow-up (EOF) among subjects with undetectable HCV-RNA at EOT and not missing EOF data.

@ Viewing these outcomes, there is no apparent difference between 36 weeks of total therapy in the RGT
arm and 48 weeks of total therapy in the BOC/PR48 arms, for early responders, nor is there any
apparent advantage of of 44 weeks of boceprevir therapy in the BOC/PR48 arm, compared to a total of
32 weeks of boceprevir therapy against a background of 48 weeks of total therapy, in late responders
in the RGT arm.
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The table above represents all patients that reached treatment week 8. However, for all patients,
treatment was similar up to week 36, regardless of treatment arm and early viral response. Thus, no
events prior to week 36 could possibly be causally related to different treatment strategies within the
respective arm. Therefore, the dataset comprising only patients reaching week 36 is considered more
sensitive for detecting putative differences in terms of the effect of the different treatment strategies -
discontinuing therapy at week 36 versus continuing for another 12 weeks in early responders, and
discontinuing versus continuing boceprevir for another 12 weeks in late responders. Apart from being
more sensitive to detect differences, this dataset is also representative of the probabilities needed td 6
take into account for clinical decision-making at the time when a choice between strategies is \

necessary. The table below shows outcomes in the subset of patients that completed 36 weeks 0&
therapy.

Table 19. Sustained Virologic Response, END of Treatment Response, and Relapse Ra
Experimental Arms Based on Per Protocol IVRS Assignment

Undetectable HCV-RNA at TW 8 Detectable H

Arm 2 RGT® | Arm 3 BOC/PR48*®
SVR®, n/N (%) 63/71(88.7) 7173 (97.3) (72.5)
EOT, n/N (%) 70/71 (98.6) 72/73 (98.6) 37/40 (92.5)
Relapse®, n/N (%) 7/69 (10.1) 0/71 (0.0) 3 7/36 (19.4)

BOC = boceprevir 800 mg TID; Cl = confidence interval; FW = Follow 4 Ne® HCV-RNA = hepatitis C virus-
ribonucleic acid; IVRS = interactive voice response system; %
= once weekly; R = ribavirin 600 to 1400 mg/day; RGT = resporg.a®ded therapy; SVR = sustained

virologic response; TID = three times daily; TW = Treatmt EEDS

®  Arm 1 (PR48) = PEG2b + RBV for 48 weeks.
Arm 2 (RGT) = PR lead-in for 4 weeks, then BOC/F, eeks (if undetectable HCV-RNA at TW 8) or
BOC/PR for 32 weeks followed by placebo/PR fo wiKs (if detectable HCV-RNA at TW 8).
Armm 3 (BOC/PR48) = PR lead-in for 4 wee hen /PR for 44 weeks.

Subjects who had =36 weeks of therapy.

The last available value in the period a8 afgpr FW 24 If there was no such value, the FW 12 value
was carried forward. SVR4 rgtesdS “missing=failure” approach) are provided in ISE
Section 6.2.6.12.

Relapse rate was the proportid & Njects with undetectable HCV-RNA at End of Treatment (EOT) and
detectable HCV-RNA at EG m?-Lp (EOF) among subjects who were undetectable at EOT and not

missing EOF data.

Among early respon he point estimate favoured a longer treatment duration by a statistically
significant 8.5% W5% 0.3-17%). This was, reciprocally, reflected in a significant 10.1% difference
in relapse rais CI 3-17%), indicating that discontinuing therapy at 36 weeks in treatment
experien responders was associated with a higher risk of relapse, compared to continuing for
anoth’ wetks. On further analysis of patients categories as per prior response, race and degree of
|br®s seen that, as expected, most early responders were prior relapsers rather than prior
sponders, and that there is no indication that the higher relapse rates seen with shorter
Xpy would be driven by prior partial responders. Furthermore, the majority of relapses were seen
on-black subjects with F1/F2 fibrosis, as seen in the table below, representing relapse rates in early
responders by previous response, race and fibrosis category.
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Table 20.

Subgroup Category Relapse, % (n/N)
RGT BOC/PR48
All Subjects All Subjects 10.1 (7/69) 0 (0/71)
Previous Response Partial-Responder 6.7 (1 /15) 0 (0/20) . %
Relapser 11.1 (6 /54) 0 (0/51) \
Race Blacks 0 (0/3) 0 (0/5) K
Non-Blacks 10.6 (7/66) 0 (0/6Q)
Fibrosis FO/1/2 8.8 (5/57) 0 (0
F3/4 14.3 (1/7) 040
Missing 20.0 (1/5) ) @ )

In the subgroup of patients that were late responders and reached 36 we &therapy, the point
estimate for SVR was higher in the RGT arm, where patients discontingyeggfofeprevir at week 36,
continuing with only P/R (80% versus 72.5% in the BOC/PR48 arm) Me the dataset is very small
(n=35 and 40 respectively), there was no indication of a higher rJl breakthrough or relapse in
patients discontinuing boceprevir at week 36, and thus no pogiliWysidnal of an advantage of a further
12 weeks of boceprevir therapy. 6

Analysis performed across trials (pooled analyd meta-analysis)

Pharmacogenomic Analysis of IL28B in Ph§ udies of Boceprevir (SCH 503034)
L

B genetic polymorphism and sustained virologic

or TT at the polymorphic site rs LIR/IRGY. Although the prevalence varies among racial groups, the CC
genotype provided a stronger @ e predictor of SVR within each racial group than viral load, HCV
genotype, cirrhosis or any nown predictor of responsiveness to interferon-based therapy.

The phase III studies evﬁ BOC/PR versus PR were initiated prior to the identification of the
association of IL28B ponse to PR therapy. However, a retrospective analysis has been
conducted witheqhe ob of determining the distribution of IL28B and its relationship to SVR. The

analyses wer rmedrusing all randomized subjects who gave informed consent for
pharmacoge (PGx) sampling and analysis, had non-missing PGx data, and received at least one
dose gf j@c Ir (experimental arms) or placebo (control arm).

Qes@testing for IL28B were available for 62% and 66% of subjects who received at least one
& oceprevir or placebo in studies P05216 and P05101. The prevalence of the three genotypes in
subpopulation with IL28B samples was 28.4% CC, with 17.8% TT, and 53.8% CT. The CC
genotype was slightly less common among previous treatment failures (24.3%, study P05101)
compared with the population of previously untreated subjects (30.0%, P05216). See table 21 below.

! Ge D, et al. Genetic variation in IL28B predicts hepatitis C treatment-induced viral clearance. Nature. 2009;461:399-401.

2 Thompson AJ et al. Interleukin-28B polymorphism improves viral kinetics and is the strongest pretreatment predictor of sustained
virologic response in genotype 1 hepatitis C virus. Gastroenterology. 2010 Jul;139:120-9.
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Table 21. Distribution of IL28B Genotypes in Pharmacogenomics Subpopulations

Number (%) of Subjects
cc? CT 1T
Pooled P05101 + P05216
Arm 1: PR 48, n=269 77 (28.5) 145 (53.9) 47 (17.5)
Arm 2: RGT, n=323 105 (32.5) 165 (51.1) B3 (16.4)
Arm 3: BOC/PR 48, n=320 77 (24.1) 181 (56.6) 62 (19.4)
Combined Arms, n=912 259 (264) 491 (53.8) 162 (17.84

genotype (78%) compared to those with the CT (28%) or TT (27%) genotypes. In b

In study P05216 the PR treatment arm (arm 1) had a significantly higher SVR in subjecxn C
treatment arms there was a smaller numeric advantage to treatment in the CC geno@

CT or TT subjects. In the small P05101 study, it is difficult to interpret responses
to genotype because of the limited numbers of subjects. Furthermore, the interp

genotype in a patient that has failed on interferon based therapy is not strai

phenotype (non-response) is not that which is characteristic of the geno@

Table 22. SVR by IL28B type

oth cegeVir
pared to
o according

n of, e.g., a C/C

tforward, as the

% (Nurger) ®f ®libjects
cc? cT T

Pooled P05101 + P05216

Arm 1: PR 48 7273 (56/7 26.21 (38/145) 31.91 (1547}

Arm 2D RGT 80.95 [Q 63.64 (105/165) 5472 (29/53)

Arm 3: BOC/PR 48 T2 (617W) 71.82 (130/181) 62.90 (39/62)
P05216 Q

Arm 1: PR 48 0 o3 (50/64) 28.45 (33M118) 27.03 (10/37)

Arm 2D RGT 6 81.82 (63/TT) 65.05 (67/103) 5476 (23/42)

Arm 3: BOC/PR 48 50.00 (44/55) 71.30 (82/115) 59.09 (26/44)
P0O5101 6

Arm 1: PR 48 & 4615 (BM3) 17.24 (5/29) £0.00 (5/10)

Arm 2: R T8.57 (22/28) 61.29 (38/62) b4 .55 (6/11)

Arm 3 xdﬁ T7.27 (17122) T2.73 (48/66) 72.22 (1318)
BOC=b r 00 mg TID; PR=pegylated interferon 1.5 pgkg cnce weekly + ribavirin 600 to 1400 mg/day;
RGé=ragpoNe-guided therapy.

¢

heffres of this retrospective subgroup analysis should be viewed with caution because of potential
N es of the sub-study population relative to the overall trial population. In fact, for all categories
patients, those participating in the pharmacogenetics substudy had higher SVR rates than the

Brresponding groups of non-participants. Thus the sensitivity of this analysis for detecting an added
value of boceprevir in C/C patients may be compromised by participant selection.

Whether IL28B genotype could reliably identify patients who are unlikely to significantly benefit form
the addition of boceprevir (higher SVR rates or short course treatment duration) to P/R bitherapy will

be the subject of further investigations.
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The SmPC warrants the attention of physicians on the current uncertainty on the degree of added
value of Victrelis on top of the bitherapy in C/C patients.

Supportive studies

Boceprevir or Narlaprevir was Administered for the Treatment of Chronic Hepatitis C (Protocol No.

P05063) ¢ %
\

Studied Period: 05 March 2007 to 04 March 2010 (Ongoing study); Multicenter: 49 sites in th K
and 24 international sites

Title of Study: Long-Term Follow-Up of Subjects in a Phase 1, 2, or 3 Clinical Trial in Which @

This ongoing study is being conducted in two parts as described below: Q
revir was

Part 1 includes subjects who participated in a Phase 1, 2, or 3 clinical study in w
administered.

Part 2 includes subjects who participated in a Phase 1, 2, or 3 clinical st h|ch narlaprevir
(another experimental NS3/4A inhibitor) was administered.

Subjects are followed for 3.5 years after the End of Treatment T) e previous boceprevir or
narlaprevir study. No medication is administered in th|s

The primary objectives are to:
e confirm the durability of the virologic response i ts with SVR in previous study.
e characterize the long-term safety. Q

C

¢ characterize the natural history of HCV en
of study medication

Of the 979 subjects who receiv b@vir in a previous phase I or phase II study 604 were enrolled

is this follow-up study (290 sus rologic responders and 314 treatment failures). Median follow
up was 2 years. The majori ale (62%) and white (86%), with a median age of 52.0 years

(range: 21-66 years). &

SVR

None of the 29Nain virologic responders had HCV-RNA virology results that met the criteria for

a definite rel became serum HCV-RNA positive with no subsequent negative results during

long-ter p ). One subject had reinfection confirmed by genotype subtype retesting. Three

subjef hieved SVR in the previous treatment study had isolated detectable HCV-RNA results
I ng-term follow-up, and subsequently had undetectable HCV-RNA results on multiple
These subjects were considered sustained virologic responders.

ariants in subjects who received at least one dose

maJorlty of sustained virologic responders (93%) with normal ALT levels at FW 24 maintained
normal ALT levels at their last available visit. Nineteen (7%) subjects with normal ALT at FW 24 in the
previous treatment study had elevated ALT at the last available visit. Most abnormal ALT values were
<1.5 x upper limit of normal (ULN).
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HCV sequence analysis in patients with treatment failure.

Of the patients experiencing treatment failure, the putative return to wild type was explored in 183

subjects who had on-treatment resistance-associated amino acid variants (RAVs) compared to the

baseline sample (wild type). At baseline 6% of all subjects had RAVs. In subjects without SVRpost-

baseline RAVS were found in 79%. @

Kaplan-Meier analysis shows that individual RAVs returned to wild type at different rates, T54A . %
returned the fastest (median time 0.24 years), followed by V36M (median time 0.78 years); T54S {\
R155K returned at similar rates (median times 1.43 and 1.28 years, respectively). With regard

treatment failures with RAVs, after 2 years after end of treatment approximately 60% of the 0
returned to wild type. This means that resistant types are still present after two years tv'&%ﬂave

implications for future treatment of these patients.
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. &
&)iscussion on clinical efficacy

o pivotal phase III studies were performed, one naive (P05216) and one in pretreated patients
(P05101).

Design and conduct of clinical studies

Both phase III studies were double blind, multi-centers studies with centers from US, EU, Canada and
South America. In both phase III studies (as well as in phase II studies) pegylated interferon alfa 2b
was used.
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The Lead in phase (4 weeks with the bitherapy Pegylated IFN+ribavirin before the addition of the
boceprevir) brings the theoretical advantage of allowing the introduction of the antiviral agent once the
steady state of ribavirin has been reached, i.e. under the optimal condition for the DAA (to best protect
the DAA against functional monotherapy).

Whether or not the lead in phase increased the efficacy of this DAA, was specifically assessed in the
phase II study in naive patients (P03523), with comparative arms with or without lead in phase. This

phase II study supported the lead in phase for the future development of this DAA in phase III. .

The use of a lead in phase was associated with a trend for higher SVR, lower relapses as well as IO\K\

viral breakthrough. However, the difference was not statistically significant, and the virological
the lead-in phase has not been formally demonstrated.

A disputable non conservative 24 weeks futility rule was predefined in the phase III stuc& ive
patients whereas it was set at 12 weeks (as for the SOC) for treatment failure patients.

Regarding the target population the study population excluded subjects who wergfcghrected with HIV
or HBV, subjects with decompensated liver disease, as well as null responderg (as ned by a <2log
decrease in HCV RNA at Week 12 during prior treatment with peg/rbv). {

A study is on-going in the co-infected population (P05411). There is a a@ar medical need in this
population is characterized by a more pejorative evolution (in terms ral course and response to

the SOC). Q

Concerning null responders it is noteworthy that this chafe pulation was excluded from the
phase III study. However, the MAH considers patients wit 0og decrease at the end of the 4-week
lead in phase to be representative of those with a prj ull response, and thus to have actually studied
this population. On this basis, it is proposed to e r@ indication to the null responder population

In clinical practice, however, categorizatiop of paNenTs relies on their historical response to the
bitherapy at week 12. K

Concerning Black patients, these are @s being poor responders to the SOC and as such
represent a difficult to treat pop# n. interest, the MAH specifically addressed the question of the
added benefit of boceprevir to t n this population through a specific cohort (cohort 2) in the

Phase III study in naive patQﬂ
In both phase III studieﬁ ary endpoint is the Sustained Virological Response (SVR) defined as

undetectable HCV R eks after completion of therapy (SVR24). This primary efficacy criterion is
in line with theqU gui es. This SVR is correlated with cure.

In the studieg NA viral load were determined using the Roche COBAS TagMan HCV/HPS Test,
v2.0. The, s a limit of quantitation of 25 IU/mL and of detection of 9.3 IU/mL. Thresholds of
95% % @ can vary for a given technology which evaluated the sensitivity thus, the threshold
rials are acceptable.

use
L 4

N ase III studies were superiority studies, with the aim of detecting an approx 10% (in naive,
ponse rate in SOC estimated to approx 45%) to 20% (in treatment failure patients, response rate in
OC estimated to approx 20% )improvement in SVR rate over the SOC.

The statistical test and the approach (hierarchical order for testing null hypotheses of the 2 therapeutic
regimens with BOC as compared to SOC) are in line with the CHMP guideline on multiplicity and is
acceptable.
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It was recently identified that a genetic polymorphism near the IL28B gene, encoding interferon-A-3,
was strongly associated with the likelihood of response to SOC. Recent US and EU guidelines
recommend stratification according to IL28B genotype, but the phase III study was initiated before the
release of these recommendations. More recently, a genetic variant leading to inosine triphosphatase
(ITPA) deficiency has been associated with risk of ribavirin-related anaemia during PR therapy. A
specific site amendment was made in the 2 phase III studies to perform IL28 genotype assay and
ITPA. Results are provided for 60% of the whole population from both phase III. %

Efficacy data and additional analyses K

Regarding the Phase III trial SPRINT, overall (for cohort1+2), the addition of boceprevir t y
provides a significant 25-30% gain in SVR on top of the PR in naive patients. \

The high level of statistical significance [P<0.0001, for each boceprevir arm vs contr@fers
robustness in the demonstration.

(A=40-46%) and the prior partial responders patients (A=33-45%) as degagiWrated in the RESPOND -
2 trial. Such results translate into a SVR reaching 75% in relapser patig ' d a SVR reaching 52% in
prior partial responders. The high level of statistical significance (p<{ provides robustness in the

Addition of BOC to SOC confered a significant improvement of SVR in both wri elapser patients

efficacy demonstration. Q

Regarding IL28b, data from a retrospective analysis sug esm naive subjects with CC genotype
the addition of boceprevir to PegIFN and ribavirin does no ntially improve response rates and as
such the added value of boceprevir in patients with gggd pro®8nostic factors of response to PR may be
questioned. However it is important to highlight that @ P patients in the treatment arm benefited
from a shorter treatment duration than patientgreNed with bitherapy alone. For naive subjects with
CT or TT genotype, the addition of boceproyjr to IFN and ribavirin seems to improve response rates
(below 30% versus 55% to 71%). For pr %d subjects addition of boceprevir seems to improve
response rates for all genotypes. H%, the numbers of pretreated patients is small and the

pharmacogenomic analysis was gorg inN\subset of patients and baseline characteristics between the
subset included in the pharmac
included subset, all these fingi
analysis and that the on

Furthermore it was hi ﬁe

in clinical practice.

# analysis was not completely balanced with that of the not
uncertain. The MAH highlighted the limitations of the exploratory
t early viral response could be a stronger predictor of SVR.
hat there are uncertainties on the clinical utility of IL28B genotyping

It was agreed only rospective study will help to draw formal conclusion on the clinical utility of
IL28B genotypi e SmPC reflects the currently available level of information.

L 4

*
Appcgreatment durations for different patient categories

on phase II data, the concept of a treatment duration tailored to the early kinetics of virologic
onse has emerged (i.e. the Response Guided Therapy/RGT). This concept was then formally tested
in the two phase III studies.

Treatment naive early responders received either 28 weeks of total therapy (4 weeks lead in + 24
weeks of triple therapy) or 48 weeks of total therapy (4 weeks lead in + 44 weeks of total therapy).
Treatment naive late responders received either (a) 4 weeks of lead in, followed by 24 weeks of triple
therapy, and then another 20 weeks of P/R, or (b) 4 weeks of lead in followed by 44 weeks of triple
therapy. Treatment experienced early responders received either 4 weeks of lead in followed by 32
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weeks of triple therapy, or 4 weeks of lead in, followed by 44 weeks of triple therapy. Treatment
experienced late responders received either (a) 4 weeks of lead in, followed by 32 weeks of triple
therapy, and then another 12 weeks of P/R, or (b) 4 weeks of lead in, followed by 44 weeks of triple
therapy.

SVR rates for treatment naive early responders in P05216 that were treated for a total of 28 weeks,

comprising about 45% of the studied treatment naive populations, were very high, and similar to what @
was seen with 48 weeks of treatment. Relapse rates were low in both arms, with no indication of . %
different relapse rates. On this basis, a relatively solid inference about the appropriateness of respo

guided therapy in treatment naive patients can be drawn, with early responders receiving 4 week Q

in + 24 weeks of triple therapy. 0

Concerning treatment naive late responders, results from the P05216 study summarize Ve
indicate that 24 weeks is too short in this subset, as discontinuing therapy at this time 4 ated by
an apparent increase in viral breakthrough rates, as described above. However, data@! indicate
what would be the optimal duration - that is, whether 20 weeks of further exposyfe ceprevir is
necessary, or if boceprevir treatment can be discontinued earlier, for instancgat 32. This has not
been studied in treatment naive patients, but it has been investigated in the{e:\tment experienced
population comprising of prior relapsers and prior partial responders. As bove, approximately
45% of boceprevir treated patients qualified as early responders an ated for 28 weeks. This
roughly corresponds to the SVR rate in treatment naive patients P/R. Thus, the late
responder population would likely primarily consist of a mixture Y wd*be P/R relapsers, partial
responders and null responders. This implies a rationale r@r at the outcomes of the P05101
study, were the virological efficacy of 32 weeks total boce% herapy (late responders, RGT arm)
and 44 weeks total boceprevir therapy (late respondgey BOC/PR48 arm) was directly compared. This
small dataset failed to indicate any efficacy differ een 32 and 44 weeks of boceprevir
exposure in prior relapsers and prior non-resp@%hat are late responders to boceprevir based
therapy. The point estimate in fact favors week® of boceprevir therapy, and the relapse rate is
similar. What can further be inferred fro &DT response, which is higher in the RGT arm (32 weeks
of boceprevir), is that, as opposed to g with 24 weeks of boceprevir therapy in treatment naive
late responsers, there was no e éal breakthroughs when boceprevir was dosed for 32 weeks,
in comparison to 44 weeks.

Now, it may be argued that@vas demonstrated in a different population, but as stated above, the
baseline interferon respogi ss in the subpopulation of treatment experienced late responders is

likely to largely over, A(®that of treatment naive late responders. Therefore, a reasonable guess on
available evidenge is T 2 weeks would be sufficient for maximizing SVR rates in most interferon
responder str light¥of the safety profile of boceprevir, risk/benefit is considered to likely be more
positive with n with 48 weeks of therapy, though the uncertainties of this inference are
ackngvigflg n this basis it is proposed that the boceprevir regimen for treatment naive late

respt s 4 weeks of lead in + 32 weeks of triple therapy, followed by 12 weeks of P/R.

I ent experienced early responders that were randomized to the RGT arm, and thus received 4
é&s of lead in followed by 32 weeks of triple therapy, SVR rates were lower than in corresponding
ients randomized to 44 weeks of triple therapy. When looking at the dataset consisting of patients
@ that actually received 36 weeks of similar therapy, a roughly 10% difference in SVR in favor of the
longer duration is entirely explained by higher relapse rates in patients receiving a shorter duration of
therapy. The 95% confidence limits of this difference are compatible with a 17% higher relapse rate in
case of discontinuation of therapy at week 36.

It is recognized that this dataset is small, and that the difference is driven by less than 10 events. The
uncertainty of the inference, due to the limited size of the dataset, is clear. Nonetheless, the likely
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equivalence of a 36 and a 48 week total duration of therapy in treatment experienced patients is not
considered sufficiently demonstrated in the light of these outcomes, with all recorded relapses taking
place in the shorter treatment duration arm. Therefore, treatment experienced early responders should
continue therapy after week 36. As already stated above, there is no indication that extending
boceprevir therapy beyond 32 weeks is of any value in treatment experienced late responders. By
inference, no benefit is expected in treatment experienced early responders either. Therefore, the
difference seen in the early responder subset is attributed to the effect of continued P/R medication,

and the recommended regimen for treatment experienced early responders is 4 weeks lead in, 32 ¢ 6
weeks of triple therapy, followed by 12 weeks of P/R consolidation. K\

The recommended treatment regimen for treatment experienced late responders is 4 weeks lea
followed by 32 weeks of triple therapy, followed by 12 weeks of P/R. The rationale for a t
rather than 44 weeks of therapy has been described above. There is no evidence for an benefit
of boceprevir use beyond week 36.

Cirrhotics represent a special case. Very few patients with the most advanced de% ver
histopathology were included in the boceprevir trials. No conclusion can be de e optimal
treatment duration in cirrhotics from these data. An important consideratior&:irrhotics is that this
subgroup contains the patients in whom achieving an SVR may be expe ave the most
immediate clinical consequences. Thus, a particularly conservative a o optimizing the
likelihood of response can be motivated in this group. On the ot ey may be the most
sensitive to some boceprevir side effects, particularly thrombocyRgpeNia“and neutropenia. Therefore
the primary recommendation 4 weeks lead in + 44 wee o erapy. However, the SmPC should
clearly state that adequate monitoring of side effects is ta #unt, and that boceprevir should be
discontinued if the side effect profile of the patients ipuRgate that the risks may outweigh the benefits.
Also for prior null responders, for whom the evid cfﬁcacy of boceprevir is altogether indirect,
treatment durations of 4+44 weeks are primarifg re mended.

o

In the phase III studies the stop Qs were different for naive and treatment experienced patients.
A disputable non conservative ks futility rule was predefined in the phase III study in naive
patients whereas it was set@ weeks (as for the SOC) for treatment experienced patients. The MAH
was asked to justify wh n ative measures are not equally proposed for both naive and treatment
experienced patient

Stopping rules

The question is&nd ysician do something between week 12 and week 24, to avoid unduly
keeping a tr naive patient under unchanged treatment whereas no benefit can be anticipated
(and only s

*

The f futility rule that would be applicable for both treatment naive and prior treatment failure
®atgntsgale proposed: discontinue all 3 drugs if HCV RNA is 2100 IU/mL at Treatment Week 12;
x nue all 3 drugs if HCV RNA is detectable at Treatment Week 24.

se stopping rules simplifies the posology of Victrelis because the same futility rule is used for both
treatment naive and previous treatment failure patients, and because the Treatment Week (TW) 12
and 24 time points are already part of the standard of care for monitoring HCV RNA testing during
therapy with peginterferon and ribavirin.

The futility rule is based on the observations in the Phase 3 program that patients with HCV RNA levels
>100 IU/mL at TW 12 are unlikely to achieve SVR; and patients with low levels of detectable HCV RNA
at TW12 still had a substantial possibility of achieving SVR.
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The implementation of a stopping rule at TW12 (HCV RNA =100 IU/mL) means that only patients with
very low (or undetectable) HCV RNA levels will remain on treatment after TW12, and therefore it is
not considered necessary that additional HCV RNA testing occurs between TW12 and TW24.

Null responders

Prior null response to P/R therapy was an exclusion criteria from the pivotal study RESPOND 2/P051® 6
in treatment experienced. Despite this exclusion criteria, the MAH claimed that clinical experience
gained in “null responders” by using the lead in phase to re-qualify patients (<1 log copies/ml a

4).
The MAH highlights that there is a close correlation between the historical week 12 resp@'lor

treatment (<2 log copies/ml) and the week 4 on treatment (<1 log copies/ml). Furt% hen
applying the week 4 definition of null responders, a significant benefit of the trith own in
RESPOND 2/P05101 over the PR in this challenging population (RGT 33%, no RGm PR 0%). While
a lead in response of <1 log10 is not considered a sufficiently sensitive subsgftute for null response
(defined as <2log10 decline at week 12, it is recognised that the finding S&category are
supported by outcomes in the still more strictly defined subgroup of pg3 '@xith <0.5 log10 decline
during the lead in. Among such patients 0% reached SVR in the con , Whereas 28-30% reached
SVR in the boceprevir arms (pooled cohort 1 +2).

The total sample size underlying this point estimate is 8 ersus 25 patients in the P/R arm).
Thus, there is hardly any doubt that boceprevir increases Repfftes in null responders, though an

exact estimate of the magnitude of this effect is notQable.

Overall, given the medical need in this populatio, iting for further option, it is recognised that
access to the drug should not be hampered by eXglusion from the indication, however a statement is
reflected in the boceprevir product inform

n@cal efficacy

s have been carried out.

Assessment of paediatric da

No clinical studies in paediaty

2.3.4 Conclusions o&

clinical efficacy

Boceprevir prowges h rates of SVR as compared to the current standard of care with
Peginterferon gifaRibav®in (PR). The gain of SVR in the Phase III/SPRINT 2-P05216) in treatment
naive patien f the magnitude of approximately 30%. In the Phase III/RESPOND 2-P05101 in
treatigegfe nced the gain was approximately 40%. For both studies, superiority over placebo+

P/R ‘ blished with p<0.0001.

g IL28b, data from a retrospective analysis question the added benefit of boceprevir in
ts with good prognostic factors of response to PR. The limitations of the retrospective analysis
recogmzed and leave a level of uncertainty concerning the predictive value of IL28B that requires
addressmg by means of a prospective trial. A prospective study will be carried out to help draw formal
conclusion on the clinical utility of IL28B genotyping.

Concerning the RGT, for treatment naive patients, a shorter treatment duration of 4 plus 24 weeks
tritherapy is accepted for early responders. For treatment naive late responders and treatment
experienced early and late responders the 4W PR+32W BPR+12 W PR appears an adequate balance
between maximising SVR and the risks of prolonged exposure of tritherapy, notably anaemia.
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Regarding patients with cirrhosis, the number of cirrhotic patients is overall very limited and mandates

particular caution in terms of treatment recommendations. In these patients, a recommendation to

maximise the tritherapy period until 48 weeks is given. However, taking into account that these

patients are particularly challenging to manage in clinical practice due their hematological

abnormalities, the feasibility of pursuing the tritherapy with the incremental risk of anaemia is

uncertain. Therefore, this decision should be adapted according to the patients tolerance to treatment

beyond 32 weeks. The same recommendation should apply for the challenging null responders @
patients. ’\%

Null responders where excluded for the Phase III trials, however given the medical need in this
population and waiting for further options, it has been admitted that access to the drug should @
hampered by exclusion from the indication. Furthermore it can be acknowledged that the QgiitN
boceprevir might increase the likelihood of achieving SVR in null responders waiting for
therapeutic management that might require in the future combination of antiviral agent

2.4 Clinical safety @
Patient exposure K

During the course of clinical development of boceprevir, approximat subjects were exposed to
any dose of boceprevir in 28 clinical trials, including 20 Phase I i e Phase II studies, and five
Phase III studies as of the clinical database cut-off dates.

Phase I: 377 healthy volunteers, 18 subjects with hepati ent and 8 subjects with renal
impairment and 176 subjects with chronic hepatitis C

Phase II/III: 2098 subjects in study P03523, P(%@ml, P03659, P05514 and P06086 (Note:
t

study P06086 and P05514 were included becau ugh they are ongoing, they are open-label).
In these studies the total daily dose of b ir ranged from 300 mg up to 2400 mg. Most

(1900/2098, 91%) of the subjects rec§y 400 mg boceprevir daily as 800 mg TID, the dose being
pursued for registration. The duriidyofJ®oceprevir treatment in the Phase 2 and 3 studies ranged
from 1 day up to 396 days. Six ercent (66%) of subjects who received boceprevir 800 mg TID

were treated for >24 weekso
See table 23 below. &
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Table 23. Distribution of Treatment Duration By Dose of Boceprevir in the Phase 2 Through 3

Number (%) Subjects
Boceprevir Daily Dose® (mg)
2400 mg as
300 mg 600 mg 1200 mg 800mg TID
Treatment Duration® n=44 n=39 n=115 n=1900
Received Any Treatment a4 (100} 39 (100) 115 (100) | 1900  (100)
<24 Weeks a4 (100) 39 (100) 115 (100) | 1900  (100)
>24 Weeks 24 (55) 20 (51) 69 (60) | 1251 (66) K
Statistics (Days)® O
Mean 1537 1471 1519 1847
sSD 399 525 37 986
Median 162 155 159 16
Minimum 74 3 20
Maximum 206 215 207

Key Studies Integrated for Safety Assessment (P03523, POSZIG,@&S 101)

A total of 547 subjects in the PR arms and 1548 subjects in the
received at least one dose of any study medication.

Table 24. Distribution of Treatment Duration in the Key\@

s of the key studies

NU ) of Subjects
Treatment Naive atment Failure
P03523/P05216 P05101 All Subjects
PR BOC/Y R BOC/PR PR BOC/PR
Treatment Duration® n=467 n=10 n=80 n=323 n=547 n=1548
Received Any Treatment | 467 (100) | 1 80 (100) | 323 (100) | 547 (100) | 1548 (100)
| oTwee | 419 (o8 79 (99) |3t8 (98) | 528 (37) | 1507 (97) |
| Two24 1399 8 [Yo74 @) | 25 @1) [238 74) |424 78) | 1212 (79) |
] TW 48 | 214
P\

23 (29) | 140 (43) 237 (43) | 607 (39) |

-

The key studies for s

alysis are the two phase III studies: P05216 in naive patients and P05101
in pretreated p

the phase II study in naive patients P03523. In these three studies 800 mg
as gWen, thus daily 2400 mg boceprevir i.e. the proposed dose. The phase II

atients is appropriately not integrated because subjects were treated with
of boceprevir.

ients

subjects received boceprevir 800 mg TID of which 78% (1212) received boceprevir for at

Int
?@Neeks; and 39% for 48 weeks.
@ verse events

Almost all patients experienced treatment related AEs (see table 25). With regard to dose modification
due to AEs there is a substantially higher percentage in the experimental group compared to the
control (39% versus 24%). Overall there is no difference in discontinuation due to AEs. However, for

the pretreated study the percentage discontinuation due to AEs is substantially higher in the
experimental arm 10% versus control 3%.
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Table 25. Overview of Adverse Events, Deaths, and Study Drug Discontinuation and Dose
Modifications Due to Adverse Events in the Key Studies

Treatment-naive PEG/R Treatment Failure
P03523/P0O5216 PO5101 All Subjects
PR? BOC/FR PR BOC/PR PR BOC/PR
n=467 n=1225 n=80 n=323 n=547 n=1548 &

Median Treatment

Duration (Days) 216 197 104 253 198 2%
n (%) n (%) n (%) n (%) n (%)

Treatment-Emergent AE | 460 (99) | 1217 (99) 77 (96) | 321 (99) | 537 (98) ﬁa Yo0)

Treatment-Related

Treatment-Emergent AE | 456 (98) | 1212 (99) 77 (96) 320 (99) 53 532 (99)
Serious AE 39 (8) 125 (10} 4 (5) 39 (12) 164 (11)
Death® 4 (1) 3 (<1) 4(1) 4 (<1)
Life-Threatening 7N 13 (1) 0 7 (1) 22 (1)
Study Drug

Discontinuation Due fo

AE 65 (14) 172 (14) 2 (3) 67 (12) 205 (13)
Dose Modification Due to

AET 121 (26) E05 (41) 1T 100 (31) 132 (24) 605 (39)

AE=adverse event; BOC=boceprevir 800 mg PO TID; P=peginterfeglh ®a-2b; PEG=peginterferon alfa; PO=orally;
PR=peginterferon alfa-2b+ribavirin; R=ribavirin; TID=three times %

Treatment-emergent AEs were similar acr theYgeatment arms and were consistent with those
reported with standard of care. Anaemia sgeusia are the only two events that were reported
with a 210% difference in the BOC/Pé s¥yompared with the pooled PR control arms of the key
studies.

Anaemia, neutropenia, and thro ! AW topenia occurred in 4% versus 1 % in the control arm. Nausea
and vomiting, and depre55| Iso more commonly reported in subjects receiving PR control or

BOC/PR in the treatmen bjects (P03523/P05216) compared with previous treatment failures
(P0O5101).

The profile of tr&gtmen®qelated AEs (considered possibly or probably related to study drug, by
|nvest|gator) ilar to that of the treatment-emergent AEs. The most frequently reported

treatmen Es (considered possibly or probably related to study drug, by investigator) were:
fatigue @la nausea, headache, and dysgeusia. No novel treatment related AEs were reported.

ommonly reported treatment-related, treatment-emergent AEs (=210% incidence) in the key

EK re summarized in the table below.
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Table 26. Treatment-Related, Treatment-Emergent Adverse Events in the Key Studies (Incidence
Greater Than or Equal to 10%)

AN
@

QS
\
O

Treatment-naive PEGI/R Treatment Failure
PO3523/P05216 PO5101 All Subjects
PR? BOC/PR PR BOC/PR PR? BOC/PR
n=467 n=1225 n=80 n=323 n=547 n=1548
Median Treatment
Duration (Days) 216 197 104 253 198 201 ¢
System Organ Class
Preferred Term n (%) n (%) n (%) n (%) n (%) n @
Subjects Reporting Any
Adverse Event 456 (98) | 1212 [99) 77 (96) 320 (99) 533 (97) 2 W)
Blood and Lymphatic
Systemn Disorders
Anaemia 142 (30) 611 (&0} 16 (20) 144 (45) 1 755 [49)
Meutropenia a8 (19 304 (25) 8 (10) 46 (14) 96 W8 350 (23)
Gastrointestinal
Disorders
Diarrhoea 88 (19 279 (23) 12 (15) 100 (18) 353 (23)
Dry Mouth 44 {9) 128 (10} 7 (9 { 1 {9) 174 (11)
Dysgeusia 73 (16) 427 (35) (1 1 (44) 82 (15) 568 (37)
Mausea 187 (40) BEG [(45) 30 134 (41) 217 (40) 690 (45)
WVomiting 54 (12} 228 (19) Q[B] 43 (13) 60 (11) 271 (18)
General Disorders and
Administration Site
Conditions
Asthenia a4 (18) : 13 (16) 68 (21) 97 (18) 247 (16)
Chills 137 (29 (33) 24 (30} 105 (323) 161 (29) 515 (33)
Fatigue 272 4 10 (58) 40 (50) 179 (55) 312 (57) 8839 (57)
Influsnza Like lliness 1 264 (22) 20 (25) 75 (23) 135 (25) 339 (22)
Injection Site Erythema 13) 131 (11) T (9) 36 (11) 66 (12) 167 (11)
Injection Site Reacti 52 (11} 141 {12) 5 (B) 25 (B) 57 (10) 166 (11)
Irritability 108 (23) 266 (22) 10 (13) 67 (21) 118 (22) 333 (22)
Pain 39 (8) 124 (10} 3 (4 24 (TN 42 (8) 148 (10}
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%,

Pyrexia 151 {32) 394 (32) 17 (21) 91 (28) 168 (31) 485 (31)
Investigations
Weight Decreased E5 (12) 134 (11) 7 (9 36 (11) 62 (11) 170 {11)
Metabolism and Nutrition
Disorders
Decreased Appetite 112 {24) nd (25) 13 (16) 82 (25) 125 (23) 386 (25)
Musculoskeletal and ¢
Connective Tissue
Disorders
Arthralgia 79 (17 216 (18) 11 (14) 66 (20)
Myalgia 110 (24) 275 (22) 19 (24) 79 (24)
Mervous System
Disorders
Dizzinass 67 (14) 219 (18) 8 (10 50 (15) %
Headache 196 (42) bh4 (45) 38 (48) 129 (40) 234 3 683 (44)
Psychiatric Disorders
Anxiety 55 (12) 151 (12) 5 (6) 3 50 (11) 190 {12)
Depression 96 (21) 255 (21} 12 {15) 108 (20) 302 20}
Insomnia 154 (33) 403 (33) 16 (20} 9 | 170 (31) 498 (32)
Respiratery, Thoracic \
and Mediastinal
Disorders
Cough a8 (19 194 (16) @[15} 63 (20) 100 (18) 257 (17)
Dyspnoea 73 (16) 227 (1013 (16} B9 (21) 86 (16) 296 (19}
Dyspnoea Exertional 36 (8) 1 i3) 4 (b) 36 (11) 40 {7) 136 (9)
3Skin and Subcutansous
Tissue Disorders
Alopecia 126 033 (27) 13 (18) 71 (22) 139 (25) 404 (26)
Dry Skin % 214 (17 6 (8) 70 (22) 88 (16) 284 (18)
Pruritus 1 24) 265 (22) 14 (18) 61 (19) 125 (23) 326 (21)
Rash &7 (19 200 (16) 4 (5) 43 (15) 91 (17) 249 (18)

>

The

@related AEs reported after the PR lead-in (i.e., newly occurring or worsened in severity)

well-known AEs associated with PR: Depression, irritability and weight loss are long-term

e for the first 12 weeks of treatment. Addition of boceprevir to PR therapy is associated with an

incl
%ﬂc) PEG therapy. Anaemia occurs with PEG/RBV therapy, and typically follows a pattern of
éc

itional decrement in Hgb and neutrophil count. Dizziness (13%) and dyspnea (14%) were reported

more frequently in the BOC/PR arm after the lead-in compared to during lead-in (6% and 7%,
respectively). Rash was reported more often in both the PR control arm (13%) and BOC/PR arm (16%)
after lead-in than during lead-in (5%). Constitutional symptoms such as fever, chills, and myalgia were
reported more often in the lead-in period compared with after lead-in in both the PR control and

BOC/PR arms.
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Adverse events during follow up.
The most common (=10% incidence) treatment related AEs that were ongoing at the time of a
subject’s 30-day post-treatment follow-up visit and were still ongoing at the time of the subject’s

Follow-up Week 24 visit are listed in the table below

Table 27. Treatment-Related Adverse Events Ongoing After 6 Months of Follow-up (in Subjects Who
Were Followed At Least 6 Months) in the Key Studies (Incidence Greater Than or Equal to 10%)

Mumber (%) of Subjects

Treatment Maive

PEGI/R Treatment Failure

Dose finding Study

Overall, a similar incidence of AEs was observed am

subjects reporting AEs. For anaemia, see furth

a:
Except for dysgeusia, events reported durmﬁ tMal were well recognized as side effects associated
i i e

respectively, experienced dysge
25% (36/146) of subjects. The
boceprevir at 800 mg TID,

found in the key safety

)

)

PO3R23/POS216 PO5101
System Organ Class PR® BOC/PR PR BOCIPR
Preferred Term n=373 n=1095 n=75 n=297
Subjects Reporting Any
Adverse Event 188 (50) 546 (50) 35 (47) 174 (59)
General Disorders and
Administration Site
Conditions 63 (17) 168 (15) 19 (25) 67 (23)
Fatigue 40 (11) 102 (9) 15 (20} 55 (12) 146 (10)
Psychiatric Disorders B4 (17) 186 (17) 10 (13) 74 (17 247 (18)
Insomnia 32 (9) 98 (9) 3 (4 35 (8) 132 (9)

atory findings).

Response qui&h y in the phase 111 Studies P05216 and PO5101

In order t
presest
wee

Il dosage groups, with at least 93% of

ysgeusia was reported when boceprevir was part of
d 200 mg, only 6% (3/48) and 4% (2/49) of subjects,
umber increased in the group treated with 400 mg TID to
st incidence of dysgeusia was observed in the group treated with
8 (31/65) reporting dysgeusia. Overall a percentage of 37% was

the safety experience for all treated subjects, safety comparisons of RGT are
firMyby a comparison of treatment in Arm 2 RGT (regardless of assignment) with the 48-
arms and the 48- week PR control arms in each of the two studies. If a safety advantage

% RGT over BOC/PR48 was observed, then a secondary comparison of safety was made
en the shorter RGT arm (in early virologic responders) and the longer RGT arm within Arm 2 of

study.

There were similar proportions of subjects with treatment-related AEs, and dose modifications due to
AE in the RGT arms compared with the BOC/PR 48-week arms in both studies.

When the shorter RGT treatment arms are compared with the longer RGT arms, there are fewer SAEs
and study drug discontinuations in the early virologic responders who qualified for shorter treatment in
both the treatment-naive and previous treatment failure study populations. There were similar
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proportions of subjects with treatment-related AEs, and d, in ose modifications due to AE in the short

and long RGT arms.

The safety differences between the shorter vs longer duration of therapy in Arm 2 are confounded by
differences in the demographic characteristics of both groups. In Study P05216, subjects who qualified
for shorter duration of treatment compared to long treatment were more likely to be white (88% vs

79%) and have a lower mean BMI (27.7 vs 28.5 kg/m?). In Study P05101, subjects in the short RGT
arm were more likely to be female (44% vs 20%), white (94% vs 80%), and younger (mean age 52‘7

vs 54.0 years).

The pattern with respect to timing of onset of events appeared similar when comparing the PR

BOC/PR arms. Most (98-99%) subjects reported at least one AE early, within the first 28 ye

treatment. After TW 28, however, 67% of PR-treated subjects and 70% of BOC/PR-trea

had the new onset of at least one AE. Hematologic events and fatigue were reported
after TW 28 by >5% of subjects in both PR- and BOC/PRtreated subjects.

Serious adverse event/deaths/other significant events

Deaths

Eight subjects died in the key studies: one in study P03523, bocepr
unlikely related; six in study P05216: four in control arm: one c
related; one suicide, possible related; one death by accident,

cause, unlikely related. Two in boceprevir arms, one sui
unlikely related. One death in study P05101: one suicide
e

AEs, the patient committed suicide during follow up

Other studies

subjects died: one multi organ failure
failure, unlikely related, treatme
P06086 died suddenly, conside

There were no deaths in the phase I am@x

no medication is administer
neoplasm malignant an
additional six subje

(]

3

e
),

(\

(S

bj

g

N\
o

ts

,0\3

drug cocaine toxicity)
atory arrest, unlikely

ted; one death unknown
R ble related and one cardiac arrest,
as attained, there were no significant
the death was unlikely related.

Inding studies. In the ongoing study P05685 two
nia staphylococcal, possibly related and one cardiac
linded. One subject in the screening phase for ongoing study
ikely related. And in the ongoing follow-up study P0O5053 where
ree subjects died: one progression of hepatic cirrhosis, one hepatic

eWncreatic carcinoma all three were unlikely related. Thus in total an

Wgre more infections reported on boceprevir (22%) than control (12%). Of

In study POSGS&re
note in a cro comparison of safety there was a marked increase in the risk of neutropenia

(includin
is aI53

/4) when boceprevir is combined to alfa 2a than when combined with alfa 2b. There
N.Cr@ased risk of grade 4 neutropenia. See table 28 below.

A ) I€? Cross-Study Comparison of safety: P05685 and P05101 (Both Studies Evaluated Patients
\ viously Failed Therapy with PR).

Study P05685 Study P05101
PegIFN PegIFN alfa PegIFN PegIFN
alfa2a/RBV | 2a/RBV/BOC | alfa2b/RBV | alfa2b/RBV/BOC
N=67 N=334 N= 80 N= 161
Treatment duration (mean) 105 days 334 days 104 days 336 days
AE 100% 100% 96% 100%
SAE 10% 13% 5% 14%
Death 0 2 (1%) 0 0
Drug discontinuation 4% 17% 3% 12%
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Dose modification 22% 43% 14% 33%

Anaemia as AE 33% 50% 20% 47%

Hb<10g/dI 22% 37% 24% 35%

Hb<8.5g/dl 4% 13% 1% 14%

Use of EPO 30% 47% 21% 46%

Dysgueusia 25% 39% 11% 45%

Neutropenia as AE 18% 31% 10% 14% %
Neutrophils<750/mm? 18% 28% 9% 20% \
Grade 3-4

Neutrophils< 500/mm? 3% 14% 4% 7%

Grade 4

Thrombocytopenia as AE 6% 7% 0%

Platelets <50 x 10°/L 7% 10% 0

(Grade 3)

Platelets <25 x 10%/L 0 1% 0 0

(Grade 4)

SAEs were reported in 8% of subjects in the PR control arm an in the BOC/PR arms.

Other Serious Adverse Events @
d jects

types of events often associated with long-term PR thera ere reported with somewhat higher

Most of the SAEs were reported by only one subject; SAR@/ by more than one subject were the
frequency in the boceprevir-containing arms (hematoﬁic: /1548 [1%] vs 2/547 [<1%];

gastrointestinal: 29/1548 [2%] vs 6/547 [1%]; and iatric AEs: 24/1548 [2%] vs 5/547 [1%]).

See table below:
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Table 29. Serious Adverse Events (Incidence Greater Than or Equal to 1%) in the Key Studies

Number (%) of Subjects

Treatment-naive

PEG/R Treatment Failure

P03523/P05216 PO5101 All Subjects
PR® BOC/PR PR BOC/PR PR® BOC/PR
N=467 n=1225 n=80 n=323 n=547 n=1548
Median Treatment Duration
(Days) 216 197 104 253 198 201
System Organ Class
Preferred Term
Subjects Reporting Any
SAE 39 @ [125 (0)| 4 (5 |39 (12|43 (8 |164 (1
Blood and Lymphatic
System Disorders 2 (<1)| 14 ()| 0 5 @ | 2 (] 19 )
Anaemia 1 (<1) (1| o 5 @ | 1 (=] 14\
Neutropenia 0 M| o 0 0 <1)
Gastrointestinal Disorders 6 (|20 @] o 9 @3 | 6 2)
Abdominal Pain 1 (1| 3 (1| 0 2 ()| 1 5 (<1)
General Disorders and
Administration Site
Conditions 4 Ml19 @1 24 (2)
Chest Pain 0 = 1 9 (1)
Hepatobiliary Disorders 3 M| 1 (| 1 4 2 (<1)
Cholelithiasis 2 (<1)| O 1 M 3
Infections and Infestations | 8  (2) | 30 (2) | 1 9 6 (2)
Appendicitis 1 (<] 0 3 M| 1 (=] 3 (<1
Gastroenteritis 0 (<1) m | o 1 (=] 5 (<1)
|
Median Treatment Duration N
(Days) 216 97 104 253 198 201
Musculoskeletal and
Connective Tissue
Disorders 1 EN) <1)| o 3 M| 1 (= 8 )
Intervertebral Disc
Protrusion 2 (<1)| o 2 (M| o 4 (<1)
Neoplasms Benign,
Malignant and Unspecit
(Incl Cysts and Rglyps) 6 M| 8 @M o 1 (|6 |9
Nervous Systege@iNgders P 3 (1) | 13 ()| 1 ()| 3 | 4 (1|16 (1)
Parkinsonis 0 0 1 M| o 1 (<1)| 0
Psyapia DINgders 5 M1 M| o 8 @ |5 |24 @
& 1 (| 4 (1| 0 4 M| 1 =] s
4 ightal Ideation 0 2 (<1)| o 2 (M| o 4 (<1)
\icidal Ideation 2 (<) 7 (] o 5 @ | 2 (=12
espiratory, Thoracic and
Mediastinal Disorders 1 (| 8 M| o Ml 1 =« n o
Dyspnea 0 2 (<1) 2 (M| 0 4 (<)

The incidence of SAEs adjusted for exposure is presented the following table.
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Table 30.

PR N=547 BOC/PR N=1548
% rate % rate
Anaemia <1 0.2 1 0.7
Neutropenia 0 0.0 <1 0.4

0\%
Rate is the incidence rate per 100 person years. é
When incidence is adjusted for exposure the incidence of severe anaemia appears some in
experiment arms rate 0.7 versus 0.2.The same is true for neutropenia. The lower expos& e In the

PR arms is due to the higher treatment failures (futility rule). 0

The cases of thyroid neoplasm were classified as mild. @

Other studies

Overall, the types of SAEs reported in the ongoing studies were co

key safety studies. Q
Laboratory findings \O
Anaemia O

Subjects with Hgb values of <10 g/dl were congfie anaemic whether or not the investigator
assigned an AE of anaemia. The proportio% cts reporting anaemia /hemolytic anaemia was

e to those reported in the

higher in the boceprevir arms (49%) co ith the control arms (29%). Dose modifications due
to anaemia/hemolytic anaemia occurr, igk as often in the BOC/PR arms (26%) compared with PR
control arms (13%). 6

Table 31. Hemoglobin distribu

& Mumber (%) of Subjects
Treatment-naive PEG/R Treatment Failure
PO3R2APOR216 PO5101 All Subjects
PR® BOC/PR PR BOC/PR PR? BOC/IPR
Grade n=467 n=1225 n=a0 n=323 n=547 n=1548
n=461 n=1215 n=a0 n=322 n=541 n=1537

119 (26) | 522 (43) 19 (24) | 127 (33) | 138 (28) | 649 (42)
15 (3) g9 (B) 1T (1) 31 (10 16 (3) 100 (7)

With PR, the typical pattern is one of an early fall in Hgb concentration by TW 4, followed by
stabilization and a plateau maintained to the end of treatment, with a return to baseline levels after
discontinuation of therapy. With the addition of boceprevir at TW 4 (most study arms in the key
studies had 4-week PR lead-in), Hgb concentrations continued to decline up to TW 6 to TW 8. In these
studies, the change in Hgb over time beyond TW 8 was confounded by the use of EPO in approximately
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%,

43% of subjects in the BOC/PR arms (compared to 24% in the PR control arms) ). The pattern of mean
Hgb concentration over time was similar in the BOC/PR arms and the PR control arms (Figure below).
An additional ~1 g/dl decrement in Hgb concentrations was observed in the boceprevir-containing

arms.
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Mean Hemoglobin Concentration Over Tim@reatment Arm in the Key Studies

Multivariate logistic regression analysis %ormed to identify baseline and disease characteristics
associated with anaemia. In the treat Qi‘ve populations of studies P03523 and P05216 and using
the full model, treatment with b e% ow baseline Hgb, female sex and age >40 were significant
factors for developing anaemia é t [BOC/PR vs Control, OR 2.9, p<0.0001], baseline Hgb [OR
0.6, p<0.0001], sex [femal , OR 1.9, p<0.003], and age [£40 vs >40 years, OR 0.4,
p<0.0001]). @

Multivariate logistic r n analysis was also performed to identify baseline and disease
characteristics gssoci ith anaemia in the previous treatment-failure population in Study P05101.
Similar risk fa \)r armemia were seen compared to the treatment-naive population, with the
addition of r% -black being associated with an increased risk.

AE t %\tially representing clinical symptoms of anaemia were selected. AEs that are

cha \ of anaemia were reported with similar frequency in the PR (76%) and BOC/PR arms

t . Jhe most common (=10%) events in each arm were fatigue (57% PR, 57% BOC/PR), asthenia
PR, 16% BOC/PR), dyspnea (16% PR, 19% BOC/PR), and dizziness (14% PR, 17% BOC/PR).
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Table 32.

All Subjects
PR® BOCIFR
n=547 n=1548
Hgb Hgb Hab Hab
<10 g/dL | 210 g/dL | <10 g/dL | 210 gidL
n=154 n=387 n=r449 n=7aa
Subjects Reporting Any
Adverse Event 132 (86) | 286 (74) | 639 (85) | 589 (75)
General Disorders and
Administration Site
Conditions 128 (83) | 264 (68)
Asthenia 31 (200 | B6 {17)
Chest Pain & (5) 6 (2)
Fatigue 101 (66) | 211 (b5)
Dizziness 30 (19) | 45 (12) 20) | 118 (15)
Respiratory, Thoracic, and
Mediastinal Disorders 52 (34) 243 (32) | 177 (22)
Dyspnoea 3T (24 165 (22) | 130 (16)

%,

The overall the incidence of AEs characteristic of an 'Xaigue, dizziness and dyspnoea) were
reported in similar frequencies. When the AEs ar, oa@ed for subjects with Hgb < 10g/dl compared
to = 10 g/dl, subjects with Hgb < 10g/dl exper'@more fatigue, dizziness and dyspnoea, regardless
of the treatment group. \

The use of EPO and/or RBV dli Rction was recommended if the Hgb concentration decreased to

Management of anaemia

<10 g/dl; it was recomm @ at RBV be interrupted or discontinued if the Hgb concentration
decreased to <8.5 g/dl. {

by RBV dose reduction alone in 10% and 7% of PR-treated and BOC/PR-
ely; with erythropoietin use alone in 37% and 33% of subjects, respectively,

The anaemia was m
treated subjects,N\gspe

and with bot ose reduction and erythropoietin use in 32% and 46% of subjects, respectively. in
21% ¢f % ed subjects and 14% of BOC/PR-treated subjects with hemoglobin <10 g/dl, neither of
thes, s were retorted to.

PO was used in 131/547 (24%) patients in PR arms and 667/1548 (43%) in BOC/PR arms.

ically important AEs potentially attributable to the use of erythropoietin, such as cardiovascular
events, thrombotic or thromboembolic events were evaluated. These events occurred with similar
frequency in subjects who received EPO and those who did not (4% and 6%, respectively).

One case of arterial thrombosis resulting in below-the-knee amputation in a 56-year old black female
with stable hypertension was observed in study P05216 arm 3 (BOC/PR48). The investigator assessed
the event as possibly related to EPO.
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O

There was one case diagnosed as Pure Red blood Cell Aplasia (PRCA) reported in the follow-up period
of Study P05216 in a 56-year old white female with no significant past medical history and normal
baseline Hgb, randomized to BOC/PR48. While on long acting EPO in follow up phase her Hgb
decreased to 6.6 g/dl. Bone marrow biopsy revealed PRCA considered probably related to EPO use.
Also the presence of anti-EPO antibodies was found.

Overall in the 798 patients who used EPO, 1 case of PRCA was observed.

%k Total PR EPO +++Total FRE No EFO

O
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o
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e -+ - o ol ] -l -+
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=] x o 4 LK) qx o ==
m = = = = = = o e 'l
he total rgti e count is lower in BOC arms compared to PR arms regardless of the use of EPO.
*

Tra \ s
95 treated subjects in the key studies, 41 (2%) received a transfusion for the management of
ia; two (<1%) subjects in the pooled PR control arms and 39 (3%) subjects in the BOC/PR

Neutropenia

Neutropenia is a side effect of PEG and was reported by 18% of all subjects PR arm and 23% of
subjects in the BOC/PR arms of the key studies. After PR treatment initiation in the key studies, there
was a rapid decline and then a plateau in the mean neutrophil counts after 8 weeks to 12 weeks that
was maintained to the end of treatment, with counts returning to baseline levels at the end of Follow-
up. This is the typical pattern seen with interferon-based therapies. The change from baseline to lowest
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The mean reticulocyte counts for subjects by EPO use (with or without EPO initiation) are shown . 6
graphically for the key studies in the figure below. \
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postbaseline value was slightly greater in the BOC/PR arms than in the PR control arms; but did not
lead to an increase in the overall incidence of infections. Three subjects (all in BOC/PR arms)
experienced severe infections that occurred within the 2 weeks surrounding the occurrence of Grades 3
and 4 neutropenia. In addition, two cases of life-threatening neutropenia/decreased neutrophil count
were reported, both in subjects treated with BOC/PR.

The use of G-CSF in the BOC/PR arms vs the PR arms was also somewhat higher (9% vs 6%, @
respectively). G-CSF use was somewhat more common in BOC/PR-treated vs PR-treated treatment-’ %
naive subjects (10% vs 6%) than BOC/PR-treated treatment-failure subjects (7% vs 6% of PR contr, \
subjects). The proportion of subjects that met the dose reduction criterion (Grade 3 neutropenia &

higher in the BOC/PR arms than in the PR control arms (22% and 13%); the proportion of subj

that met the discontinuation criterion (Grade 4 neutropenia) was also greater in the BOC an

in the PR arms (7% vs 4%) see table 33 below. \

Table 33. 0

Mumber (%) of Subjects i >

Treatment Maive FEG/R Treatment Failure K

PO3523/P05216 POS101 All Subjects

PR® BOC/PR FR PR® BOC/PR

n=467 n=1225 n=80 n=547 n=1543

Mumber of Subjects
Included"® n=461 n=1215 n==80 n=541 n=1537
Meutrophil Count (10°L)
0.5 to =0.75° G5 (14) 279 (23) Cl) 62 (19) 72 {13) 341 (22)
=0 5" 19 {4) G4 (8) ) 21107 224 115 (T)

Co-administration with alfa 2a vs aIG&istorical comparison P05685 vs P05101)

It has to be underlined, that th 's@utropenia (including grade 4) is markedly increased when
boceprevir is combined to alfa iS'was associated with a higher risk of infection.

Table 34.
Study P05685 Study P05101
PegIFN PegIFN alfa PegIFN PegIFN
alfa2a/RBV | 2a/RBV/BOC | alfa2b/RBV | alfa2b/RBV/BOC
N=67 N=334 N= 80 N= 161
105 days 334 days 104 days 336 days
100% 100% 96% 100%
10% 13% 5% 14%
0 2 (1%) 0 0
4% 17% 3% 12%
22% 43% 14% 33%
aemia as AE 33% 50% 20% 47%
Hb<10g/dI 22% 37% 24% 35%
Hb<8.5g/dI 4% 13% 1% 14%
Use of EPO 30% 47% 21% 46%
Dysgueusia 25% 39% 11% 45%
Neutropenia as AE 18% 31% 10% 14%
Neutrophils<750/mm? 18% 28% 9% 20%
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Grade 3-4

Neutrophils<500/mm? 3% 14% 4% 7%

Grade 4

Thrombocytopenia as AE 6% 7% 0% 6%

Platelets <50 x 10°/L 7% 10% 0 5%

(Grade 3)

Platelets <25 x 10%/L 0 1% 0 0 @
(Grade 4)

w9
Platelet counts K\
Decreases in platelet counts are known to occur with interferon treatment. Mean platelet count
decreased from baseline during treatment, reaching a plateau from TW 12 to TW 48 and i
near baseline levels by FW 24. More subjects in the BOC/PR arms (3%) met the platele\ ddse-

reduction criterion (Grade 3 thrombocytopenia) than did subjects in the PR control ar@ ; three

treatment-naive subjects in the BOC/PR arms (3/1536 [<1%]) met the discontin terion,
compared with 0% of subjects in the PR control arms (see table below). Subjects ower baseline
platelet counts were more likely to meet the criteria for dose modification orgtudy drug

discontinuation. @

Table 35. Distribution of Platelet Counts During the Treatment Pha

Mum ) ubjects

Treatment-naive x reatment Failure

PO3523/P05216 PO5101 All Subjects

PR? B FR BOCIPR FR® | BOC/PR

n=467 n=80 n=323 n=547 | n=1543

Mumber of Subjects Included® n=458 n=9214 n=80 n=322 n=538 | n=1536
Platelet Count {10%/L)
25 to <B0° b (1 35 (3) a 12 (4) 1) |47 (3)
<254 \ 3 (<1) 0 0 0 3 (<1)

Safety in special populat@

Fertility, pregnancy tion
There were no gregn omen exposed to boceprevir during clinical trial.

Inhibin B wa as a surrogate for Sertoli cell function in the testes and was evaluated in 571
male subj . ddition, semen analysis was conducted in 19 males. These results showed no
evideﬂ\f amered testicular function.

showed no antagonistic activity on the human estrogen receptor a or on the human
n receptor.

Socgpr

@ ety in subjects with advanced fibrosis and cirrhosis

A total of 143 subjects with cirrhosis participated in the key safety studies (112 in the BOC/PR
treatment rams and 31 in the PR control arm). The median treatment duration in cirrhotic subjects was
175 days in the PR control arms and 239 days in the BOC/PR arms of the key studies, compared to
198 days and 201 days, respectively, in the overall study population.

The main results are presented in the table 36 below:
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Table 36. Overview of Adverse Events, Deaths, and Study Drug Discontinuations and Dose
Modifications Due to EAs in the Key Studies, by Presence of Cirrhosis

Protocol Nos. FO3523, FO5216, and PO5101

Number (%) of Subjecis
Treatment Naive PEG/R Treatment Failure
PO3523/P05216 PO5101 All Subjects
PR? BOC/PR PR BOCIPR PR? BOCIPR L 3 %

Median Treatment Duration (Days) 216 147 104 253 198 201 \
Cirrhosis n=21 n=73 n=10 n=39 n=31 n=112 K
Treatment-Emergent AE 21 {100) 73 (100) 10 (100) 35 (100) 31 (100) 112 (100}
Treatment-Related, Treatment- 21 (100) T3 (100) 10 (100) 38 (97) 31 (100) y

Emergent AE

Serious AE 3(14) 11 {15) 0 T(18) 3(10)

Death 0 0 0 0 0

Liie-Threatening Treatment-Related 1(5) 0 0 2(5) 1(3)

S:_ud-,r Drug Discontinuation Due fo 2(10) 10 {14) 1(10) 6 {15) 3 16 (14)

Dose Modification Due to AE® 10 {48) 31 (42) 3 {30) 13 {(33) 13 (42) 44 (39)

No Cirrhosis n=435 n=1126 n=66 n=260 501 n=1386
Treatment-Emergent AE 429 (99) 1118 (99) 63 (95) 258 (93) 92 (98) 1376 (99)
Treatment-Related, Treatmeant- 426 (98) 1113 {99) 63 (95) 258 (99) 239 (98) 1371 (99)

Emergent AE

Serious AE 36 (8) 110 (10) 4 (6) 40 (8) 140 (10)

Death® 4(1) 34=1) 0 41 4 (=1)
Life-Thraatening 6 (1) 13(1) 0 6 (1) 18 (1)
Treatment-Related AE
i:_ud-,f Drug Discontinuation Due fo 62 (14) 159 (14} 112) 25 (1) 63 (13) 184 (13)
Dose Modification Due to AE® 107 (25) 461 (41) ﬁ 83 (32) 113 (23) 544 (39)
AEs=adverse events; BOC=hoceprevir 800 mg PO TID; P=peqginterferon alfa-24 N/ terferon alfa; PO=orally; PR=peginterferon alfa-2b-+ribavirin;

R=ribavirin; TID=thrae times daily.
a:  Excludes events for 35 subjects in Study P03523 after they crogsed over Arm 1 (PR) to BOC/PR (see the P03523 CSR for events in these subjects).

b:  Excludes subjects who discontinued due o adverse events.

¢ Deaths are included in serious AE count. ( :

In the key studies, the safety pr&§ f eprevir has been evaluated in only 73 naive patients and 39
pre-treated patients. No death Recn reported in cirrhotic subjects. In boceprevir-containing arms,
more patients with cirrhosis ced serious adverse reactions and AE leading to treatment
discontinuation. The saf of boceprevir appears to be globally similar in these patients

compared with patien out cirrhosis. Similar results are retrieved for patients with advanced liver
fibrosis (score E3/F4 number of patients with cirrhosis and advanced liver fibrosis is limited.
Safety in H co-infected subjects

The s’ax f boceprevir is currently being investigated in a Phase 2 study. Study P05411 is a double-

$ling, p bo-controlled aimed at evaluating the efficacy and the safety of boceprevir in combination
dard of care in treatment-naive co-infected patients with HIV and HCV genotype 1. Patients

ived Boceprevir or placebo + pegylated interferon alfa2b and ribavirin 600 to 1400 mg/day during

@ weeks.

The study is currently ongoing. A three month safety update is available from this study with the cut
off date of 01 December 2010. Data remain blinded at the time this summary.

The cumulative data from this study up to 01 December 2010 are summarized below:
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As of 1 December 2010, 93 subjects had been enrolled and had received at least one dose of PR and
88 subjects had reached TW 4 and received at least one dose of boceprevir or placebo. Median
treatment duration was 141 days.

As of the safety update report, the treatment phase was ongoing for 75 (81%) of the 93 treated
subjects and the follow-up phase was ongoing for 13 of the 16 subjects who had entered follow-up 18 @
(19% had discontinued treatment and 8 (9%) discontinued treatment due to AEs. . 6

No deaths were reported during this study as the cut off date of 01 December 2010. 10 subjects K\
(11%) experienced SAEs including two subjects who had a SAE of anaemia.

The other SAEs concerned gastrointestinal disorders, fatigue and influenza like illness, otwicity
and 1 agitation. There was also a SAE of ventricular fibrillation.

Regarding anaemia, the protocol provided guideline for the use of EPO. However, Qon whether
to use EPO or reduce the ribavirin dose was made at the discretion of the investi

As of 01 December 2010, 23% (21/93) of the subjects had initiated erythropfjetin use and 4 of the 93
treated subjects (4%) required a transfusion.

Hematologic laboratory values during the treatment phase are sum in the table 37 below:
Table 37. Lowest Hematologic Laboratory Values during the ment Pase, by Modified WHO
Category.

Protygl Mo. PD5411

Mumber ubjects
SUR Period’® mulative Period
WHO Grads n=§;€ n=93

Hemoglobin (g/dL)

Mumber of Subjects ® g2

9.5-<11.0 1 \ [30) 29 (32)

80-=05 2 G {15) 15 (18)

6.5-=B.0 3 s} 2 el

8.5 <10 23 {25) 23 (25)

<B.5° 4 4) 5 (5)
Meutrophile (10%/L)

Mumber of Subjects® O 52 92

10 -15 1 26 {28) 23 (30)

0.75-<1.0 2 24 (26} 28 (30)

05 -<0.75° 3 10 (11) 10 (11)

<05° 4 3 () 3 )]
Platelsts (10°/L)

Mumber of Su@ 52 492

70 - 10 1 18 {17) 17 (18)

® ;?Q 2 2 () 2 2)
\ 3 4 i4) 4 )
o)

| er of Subjects ® 52 g2

20-29 1 a7 (40} 39 (42)
15.=20 2 18 (17} 17 (18)
10-<15° 3 3 (3) 3 3
<1.0° 4 2 (2] 2 (2)
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Mate: The table summarizes the worst category observed within the pericd per subject per laboratory test (i,
the lowest value for the hematclogic parameters). Values represent central laboratory results.

SUR=safety update report, WBC=white blood cells; WHO=\World Health Organizaticn.

*  SUR column includes subjects with worsening grade when comgparsd to Original Application cutoff data

and includes new subjects.
Only subjects with at least one treatment value for a given laboratory test are included.

Criterion for dose reduction.

®  Criterion for discontinuation or interruption of treatment. @

Overall, as of the cut off date of 01 December 2010, 30% of patients experienced decrease Hb < ¢ %
10g/dl including 5% who experienced Grade 4 decreased Hb< 8.5g/dl (that correspond with criteri

for discontinuation or interruption of treatment). There were also 14% of patients who experien

decrease neutrophils < 750/mm? including 3% who had Grade 4 decreased neutrophils < 500

n

There were no grade 4 decreased platelets during the study. However, 4% of patients e& c&d

decreased platelets < 50 x 10%/L. 0

Safety in patients in hepatically and renally impaired subjects (studies P@ and P05579)

The safety of boceprevir was evaluated in 18 hepatic-impaired subjects & to healthy control
subjects. Subjects received a single 400mg dose of boceprevir. In thjg I@(P03747), on (4%)
subject, in the severe impairment group, reported one AE of vomiti (g the study which was mild
in intensity and possibly related to treatment. There were no degth; and no subject who

discontinued because of an AE. Q

The safety of boceprevir was also evaluated in renally-imp ubjects (6 healthy subjects and 8
subjects with end stage renal disease (ESRD). In thi dy, healthy subjects received one 800mg
single dose of boceprevir. Renally impaired subje ed a second 800mg single dose to determine
the effect of dialysis.

A total of 2 subjects (14%) (both in the E &group) reported 3 AEs (ventricular extrasystoles and
flatulence in one subject and catether tHEom4oSis in another subject) of moderate severity and which
were considered unlikely related to gre t. There were no death, no SAE and no subject who

discontinued because of an AE.

Safety related to drug: teractions and other interactions

A total of five clinica interactions studies in healthy subjects were conducted in the boceprevir
clinical pharmaw prgram. Boceprevir interactions with the AKR inhibitors ibuprofen and diflunisal;
the CYP 3A4/% ors clarithromycin, ketoconazole, and ritonavir; the CYP3A4/5 inducer efavirenz,
the CYP3 strate midazolam, the nucleotide reverse transcriptase inhibitor tenofovir and an oral

contrnge ave been studied.
®vaall, important safety concern was raised from these drug-drug interactions studies.

comitant medications:

é\ key studies, the following CYP3A4/5 substrates, inhibitors and inducers were also examined as

e Substrates: HMG- CoA reductase inhibitors, phosphodiesterase-5 inhibitors, benzodiazepines,
calcium channel blockers, methadone, oral contraceptives

e Substrate/Inhibitor: macrolides antibiotics

e Inhibitor: azole antifungals

e Inducer: St John’s Wort

e Substrate/Inducer; Pioglitazone, Steroid
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e Other: Antidepressants

In general, subjects using these drugs (statins, calcium channel blockers, macrolides antibiotics, oral
contraceptives and methadone) in the BOC/PR or in the PR-treatment arms had a similar safety profile

than those that did not use them. There were no clinically relevant adverse events reported with

significant different frequency in both treatment groups. However, the number of subjects using these @

drugs concomitantly was limited.
9
Discontinuation due to adverse events K\

Discontinuation due to AEs Q

Overall, there was no difference between the PR control (12%) and BOC/PR (13%) apmsW\ rcentage
of subjects that experienced AEs that resulted in study discontinuation. In the stugsyj reated
patients (P05101), there were fewer discontinuations due to AEs in the PR contr 3%) compared

to the BOC/PR arms (10%); while in the studies in naive patients this was cﬁara e 14% for control

as well as experimental arms. Events resulting in discontinuation were a asthenia, fatigue,

nausea, depression, and suicidal ideation.

Although overall discontinuation is comparable between control ental treatment, when
incidence is corrected for exposure the incidence of anaemia an®MgeU®oPenia leading to

discontinuation appear to be higher in the experimental rn@ red to control. The lower exposure
rate in the PR arms is due to the higher treatment failur& y rule).
The incidence of discontinuation due to AEs adjustexposure is presented the following table.

Table 38. Q
P &w BOC/PR N=1548
%

rate % rate

Anaemia 1.2 1 2.4

Neutropenia g 0.0 <1 1.1
y 3

3

Rate is the incidence

Dose modificati\é

AEs I%d t odifications in 39% of subjects in the BOC/PR arms and in 24% of subjects in the PR

contro)\ or the key studies. Dose modification of only boceprevir or placebo (not for PEG2b and

38@ red in 1% of subjects.

Qg roportion of subjects with PEG2b dose modifications was similar in the PR arms and BOC/PR
s; however, the boceprevir-containing arms had a greater proportion of subjects with RBV dose

& reduction (29%) than did the PR control arm (16%). In subjects with anaemia (Hgb <10 g/dl), the

per 100 person years.

anaemia was managed by RBV dose reduction alone in 10% and 7% of PR-treated and BOC/PR-treated
subjects, respectively; with EPO use alone in 37% and 33% of subjects, respectively, and with both
RBV dose reduction and EPO use in 32% and 46% of subjects, respectively. None of these methods
was used for the management of Hgb <10 g/dl in 21% of PR-treated subjects and 14% of BOC/PR-
treated subjects.
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%,

Main AEs leading to dose modification were anaemia (24% versus 12% for experimental versus
control), neutropenia (12% versus 7% for experimental versus control).

The incidence of dose modification due to AEs adjusted for exposure is presented the following table.

Table 39.
PR N=547 BOC/PR N=1548 ¢ %
% rate % rate K\
Anaemia 12 18.6 24 37.7 O
Neutropenia 7 11.9 12 19.0

Rate is the incidence rate per 100 person years. @

The other studies did not reveal other additional information. é

Post marketing experience

No post-marketing data are available. OQ

2.4.1 Discussion on clinical safety \

Globally, the addition of boceprevir to standard q ginterferon plus RBV led to an increase in the
rate of serious adverse events and the rate of erR events leading to study drug discontinuation or
dose modification compared with the contw. he difference was more marked in pre-treated

patients than in naive patients. Q
The most frequently reported ad e@ ons in boceprevir treatment arms were comparable to

those reported in the control arg®e like syndrome (fatigue, chills, headache), hematologic
disorders and (anaemia) and ga Q estinal disorders. However, compared with the control arm, the
addition of boceprevir incr ignificantly the risk of developing anaemia, neutropenia and
gastrointestinal disorder&c as

diarrhoea, nausea but also in a higher extent dysgueusia.
There was by cgntra pparent increase of the risk of having other IFN -related adverse reactions,
such as psychiatMg disorers, cardiovascular disorders or endocrine disorders.

The most EE@! aspect of the safety profile of the drug is the high rate of anaemia and dysgueusia

that @ccegred§n 49% and 37% of boceprevir-treated subjects respectively.

&€ rdi ysgueusia, this event generally did not lead to study drug discontinuation (only in 2

problematic is the occurrence of anaemia since decrease in Hb < 10 g/dl was reported twice as
often in boceprevir-treated subject compared with placebo-treated subjects (49% versus 29%
respectively). In summary, the addition of boceprevir to SOC was reflected by an additional decrease
of Hb of approximately 1 g/dl versus -2.5 to 3.5 g/d| with peginterferon and ribavirin only.
Consequently, the proportion of subjects who required dose reduction of antiviral therapy and/or the
use of erythropoietin was much higher in boceprevir treatment arms, whatever the studied population
(naive or pre-treated). More boceprevir-treated patients also required transfusion.

& in the clinical development program) and few events were judged serious by the investigator.
e
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The mechanism of boceprevir-induced anaemia, has not been elucidated.

The benefit /risk ratio of EPO in the management of HCV therapy-induced anaemia requires further
substantiation even though a scientific rational is admitted to support its use in this context. Globally,
as part of the assessment of the MAA of boceprevir, it is important to ensure that the need of using
EPO due to anaemia in more of 40% of boceprevir-treated subjects does not induce additional safety
concerns.

Regarding this issue, the MAH has explored the safety data in patients who received EPO in the clin® I%
development program. In terms of safety, there was no apparent increased risk of developing advege
events commonly associated with erythropoietin in EPO users versus non EPO users in the Boce i
development program. A slight increase of thrombo-embolic events is however observed | gr

—treated subjects who receive EPO (1.2%) versus those who did not receive EPO (0.7% s sMght
increase is mainly driven by a slight higher percentage of deep vein thrombosis (0.6% ) and
pulmonary embolism (0.3% vs 0.1%). Globally, these differences were not unexpec@ to the

known safety profile of EPO.

More problematic is the occurrence of one serious of Pure Red Cell Anaemia PRCA) with anti-EPO
antibodies in the boceprevir clinical development program (with an incid .5 per 1000 patients).
Reassuringly, the patient fully recovered and was no longer transfusig dant. The occurrence of

PRCA cannot be attributed to boceprevir only, rather to tritherapy a of EPO. It is likely that the
immunomodulatory effect of IFN and the impact of the underlyi e tself may increase the risk
of developing PRCA in patients co-receiving EPO. Q

Overall, it is difficult to ascertain based on the available&t ther anaemia can be adequately

managed with only RBV dose reduction without impaggg on the efficacy results of the tritherapy. In
some situations where the anaemia is not very pr. @d it may be easily manageable with low
ribavirin dose reduction. However, if high dose aqgdu8§on of RBV is required for severe Hb level
decrease, one can not exclude an impact ffica®y and other measures may be considered in practice
in order to maintain RBV concentrations@&ieve better response rates.

The addition of boceprevir to standar: e was also associated to an increased risk of developing
neutropenia and Grade 3/4 neut l ARENGS N, in a lesser extent, to an increased risk of developing
thrombocytopenia.

physicians are alerteda is concern and the need of monitoring this potential adverse reaction by a

warning in section 4. ictrelis SmPC. The risk of neutropenia was identified as being further
increased when Wgcepre§r was combined with pegylated interferon alfa 2a as compared to alfa 2b.

Due to the potential incr@k of Grade 3/4 neutropenia-related infections, it is important that

Four cases o@d neoplasm were reported in the key studies, all of which represented thyroid

nodulgs s the literal terms provided by the investigators. Two cases occurred in BOC/PR-
treat nts. Taking together the pre-clinical findings which cannot exclude an effect on the thyroid
4orggon vels and the thyroid gland, the 2 cases in clinical studies where the contribution of

RO vir could not be excluded and was assessed as ‘probable’ thyroid neoplasm is included in the
Qo, deprevir SmPC as are the reported AEs goitre, hypo- and hyperthyroidisms.

@ Safety with Response Guided Therapy in the key studies P05216 and P05101

Two of the key safety studies included a response —guided therapy (RGT) arm in which subjects were
assigned to either a 28- or a 48-week treatment duration (study P05216 in treatment-naive subjects)
or a 36- or 48-week treatment duration (study P05101 in previous PEG/R treatment failures ) based
upon their on-treatment virologic response at week 8.
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This offers the opportunity to shorten the treatment duration for a proportion of patients achieving
undetectable HCV-RNA at week 8 (early virologic responders).

The benefit of the RGT in terms of reduction of adverse events is not striking although it may offer the
advantage to reduce the occurrence of such late-occurring events in patient who had undetectable HCV
RNA at week 8.

In terms of laboratory findings, excluding hematology disorders, the MAH has presented an analysis of @
liver function tests across studies that did not reveal safety concern. An analysis of other blood .

chemistry values revealed that the addition of boceprevir to peginterferon/ribavirin is associated wi&\

higher incidences of increase in uric acid, triglycerides and cholesterol total. A slight higher rate

was observed in boceprevir-treated subjects. Although the clinical impact of these findingg w,

probably low due to the limited treatment duration. The boceprevir SmPC reflects these § gsy

Regarding the impact on QT/QTc prolongation, the assessment of the thorough QT/QJc

performed according to ICH E14 guideline was overall reassuring with negative re ) ever there

was some dose dependent trend toward a prolongation of the QT interval. In add¥j here was some
a tho

concerns raised in relation to the preclinical studies regarding this issue. As gfich rough review

for any signal of potential proarrhythmic effect of boceprevir has been m patient in either
treatment group experienced torsades de pointes, QT prolongation, a igllar arrhythmia, or
sudden death. Overall although it can be concurred with the MAH t clinical data are reassuring
so far, it remains that boceprevir has a proarrhytmic potential e ctrophysiological findings
and the trend observed toward a prolongation of the QT int INhe dedicated ICHE14 study.

The cardiac safety profile will continue to be assessed whe previr will be prescribed in normal

2.4.2 Conclusions on the clinical safet

condition of use. O

Globally, the addition of boceprevir to pegj feron plus RBV/standard of care led to a slight increase
in the rate of serious adverse events ang the§rate of adverse events leading to study drug
discontinuation or dose modificagiorg co ed with the control arm. The difference was more marked

in pre-treated patients than in ents.

However the main safety c sociated with the use of boceprevir is the marked increase of
anaemia as compared to, ady significant rate of anaemia with the SOC. Although the available
data provide some degmag { reassurance, the clinical dossier so far does not allow to fully appreciate

to what extent the m % ement of the substantial incremental anaemia induced by boceprevir on top

of PR could per egatNely affect the benefit-risk balance of boceprevir, having in mind that on the
one hand ribgvi se reduction could potentially alter the benefit and on the other hand the EPO
use, thro i fety profile (associated with risk of PRCA and thrombosis events), could alter the
risk. X I§Qnal investigations are being undertaken in this context.

*

k management plan

safety specifications, pharmacovigilance plans, and risk minimisation activities of combination
therapy of boceprevir, when used in the context of approved tritherapy with pegintron and ribavirin,
have been addressed within the current Risk Management Plan for boceprevir and there are no new
safety concerns within the context of this extension of indication of Pegintron/Rebetol to reflect the
tritherapy. The MAH will fully reflect the tritherapy indication in the RMPs of Peglntron/ViraferonPeg
and Rebetol at the time of the next regular PSUR submission.
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User testing

A justification for not performing a full user consultation with target patient groups on the package

leaflet has been submitted by the MAH and has been found acceptable. The CHMP noted that

recommendations from the recent readability testing conducted by MAH and approved by the CHMP for

both PegIntron/ViraferonPeg and Rebetol (Peglntron/ViraferonPeg, submitted within EMEA/H/C/280-
329/11/95-94, CHMP opinion adopted 23 SEP 2010; and Rebetol PRC/FUM059, CHMP conclusions @
adopted 08 NOV 2010) have been applied to Patient Information Leaflets wording, therefore preser\&@

the current approved level of readability. K

2.6 Benefit-Risk Balance
Benefits 0\:

e Beneficial effects

The results of both phase III studies show a significant improvement of SVR er&ard of care
(PEG/RBV), of around 30% in treatment naive patients (P05216/SPRINT 40% in treatment
experienced patients (P05101/RESPOND 2).

treatment duration (28 weeks as compared to 48 weeks with t bitherapy). When considering

In addition, treatment naive early responders could benefit from % t reduction of the total
@
the burden of treatment, this benefit is worthy of being J(\ onsideration.

Given that SVR is correlated with cure, the addition of boceMgevir to the current SOC will significantly
increase the individual likelihood of being cured, av progression to cirrhosis and hepatocellular
carcinoma.

e Uncertainty in the knowledge about thg peneWNal effects.

infected patients became knowng Ty after the start of the phase III studies. Thus patients were
not stratified for this baseline c tic. This information was only available for approximately 60%
of treatment naive and pretr ients (patients who gave their informed consent).

Recently the importance of patient ge o@e’LZSB as a strong predictor of SVR in HCV genotype 1
t&

Although overall additiorﬁV to PR resulted in significant higher SVR rates, pharmacogenomic
analysis in which SV ere evaluated according to patients IL28B genotype, indicate that
treatment naivgpatie ith genotype IL28B CC might not substantially benefit from additional
boceprevir to P\E,ntra to patients with IL28B genotype CT or TT.

Taking int the particular burden of anaemia, measures have been put in place within the
boce®r @keting authorisation to address the CHMP concerns (See Victrelis EPAR).

shlrtened duration of therapy might not be considered appropriate if this results in a net loss of
iqycy, shortened treatment duration has not been found approvable for treatment experienced early

onders.

@ The treatment experienced population in the phase III study, excluded the challenging population of
Null Responders qualified as such based on their prior response to pegylated IFN and interferon at
week 12. Based on a retrospective analysis performed with requalifying on the basis of their on
treatment virologic response at treatment week 4 (using the peginterferon alfa/ribavirin lead in period)
as compared to baseline, it was admitted that null responders might gain some benefit in adding
Victrelis to the bitherapy. However, this cannot be reliably quantified from the retrospective analysis.
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Moreover, the optimal management of null responders remains to be established and might in the
future require antiviral combination.

The proportion of patients with cirrhosis is limited, with only 100/1097 (9%) in the phase III in naive
patients and 49/403 (12%) in the phase III in treatment experienced patients.

Risks @
L 2
e Unfavourable effects \%

The main safety concern with boceprevir is the increase in the risk of anaemia as compared to K
bitherapy Forty-nine percent of boceprevir-treated patients experienced anaemia < 10 g/ \
treatment versus 29% in placebo-treated subjects.

e Uncertainty in the benefits of the product 0\

One of the main areas of uncertainty is to what extent anaemia associated with t e of boceprevir
in combination with standard or care can be managed without EPO, taking i account the need for
sufficient ribavirin exposure, and also taking into account that the use of@r ises safety concerns
(risk of PRCA notably) and could impact the benefit risk balance.

Overall even though the data at the time of opinion provide suffj urance, the clinical dossier
so far does not allow to fully appreciate to what extent the ment of the substantial incremental
anaemia induced by boceprevir on top of PR could per s ly affect the benefit-risk balance of
boceprevir, taking into account that ribavirin dose reduc&ould potentially alter the benefit and on

the other hand the EPO could alter the risk. Q
As such measures have been put in place for t of boceprevir to address these concerns.
The clinical consequence of resistance to b&&gprevir (in terms of response to boceprevir and impact to

subsequent lines of therapies) is unknovc)
)
\C i

Electrophysiological data carriesego cerns as regards the cardiotoxicity of the drug in real life
(co-administration, electrophysi sturbances). Attention of physicians is warranted by a
specific statement in the S is issue will be monitored in pharmacovigilance.

Benefit-risk balan &

o Benefit—ris?%ce

BoceQreQ en shown to significantly increase the percentage of treatment naive and treatment
pa

experi tients chronically infected by HCV genotype 1 achieving Sustained Virologic Response
4cofela with cure) and will reduce the treatment duration for some patients.

pdering the limited response rate achieved so far with the Peg-IFN+ ribavirin in patients
nically infected with HCV genotype 1 and given the burden of such a treatment, this represents a
@ significant therapeutic advance.

This benefit is regarded as overweighing the safety issues associated with this drug, even though the
incremental anaemia and perhaps also neutropenia is anticipated as being a particular burden in
clinical practice.
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For patients with the favourable CC genotype further substantiation of the added benefit of boceprevir
to peginterferon alfa and ribavirin is warranted, it is however noted that a higher proportion of patients
treated with tritherapy will benefit form a shorter treatment duration as compared to treatment with
bitherapy alone

2.7 Changes to the Product Information @

boceprevir SmPC, as it is expected that physicians will use the boceprevir SmPC for the use of

tritherapy: K
e 4.1 Therapeutic indications N QO

¢ 4.2 Posology and method of administration \

¢ 4.3 Contraindications 0

e 4.8 Undesirable effects @

e 5.1 Pharmacodynamic properties é

The following sections of the SmPC for Peglntron/ViraferonPeg and Rebetol cross reference the . %

3. Overall conclusion and impacton t fit/risk balance

The CHMP considers that the benefit-risk balance of the p xtension of indication, to add the
tritherapy in combination with boceprevir for adult pagients h hepatitis C virus genotype 1 infection
for Peglntron/ViraferonPeg and Rebetol is positive. e data in support of this indication has
already been assessed and concluded upon by at the time of approval of boceprevir. The

CHMP agrees with the changes to the prow ation proposed by the MAH.

4. Recommendatio

Based on the review of the d data, the CHMP considers the following variation acceptable and
therefore recommends t ion to the terms of the Marketing Authorisation, concerning the
following change:

Variation accé&ygted Type
C.l.6.a Change(s) to therapeutic indication(s) - Addition of a new II

therapeutic indication or modification of an approved one

@@

*
Ext \ indication to reflect the triple combination use of peginterferon alfa 2b, ribavirin and
% c@ir in the treatment of Hepatitis C. In the labelling of Rebetol the use of "Lot" and "Exp" has
Xaligned in all languages.

e requested worksharing procedure proposed amendments to the update of Summary of Product
Characteristics, Labelling and Package Leaflet.
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