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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:

o

International non-proprietary
name:

Medicinal product:

f
Presentat'@p

O

PeglIntron,
EMEA/H/C/000280/WS/0216

peginterferon alfa-2b

Q
&

Rebetol,

ribavirin

@ Annex A
EMEA/H/C/000246/WS/0216

ViraferonPeg, peginterferon alfa-2b See Annex A

EMEA/H/C/000329/WS/0216

The following variation was requested:

Type

Variation requested

(s) - Addition of a new II

ation of an approved one

C.l.6.a Change(s) to therapeutic in&

therapeutic indication orfodi

Extension of indication to reflect the triple combMat use of peginterferon alfa 2b, ribavirin and
boceprevir in the treatment of Hepatitis C. % [belling of Rebetol the use of "Lot" and "Exp" has

been aligned in all languages. c)

The requested worksharing proced oPosed amendments to the SmPC, Labelling and Package
Leaflet. E >

Appointed Rapporteur for th@ocedure: Kristina Dunder

1.2. Steps takﬂer assessment

30 November 2011

Submission dat

18 December 2011

+
Start of progae

3 20 January 2012

circulte

\Jreliminary assessment report
n:

teur’'s updated assessment report

irtulated on: 10 February 2012

16 February 2012

CHMP opinion:

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 PEG 6

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

HCV genotype 1 patients. SVR rates are even lower in blacks and in subjects with advanced Iixer

fibrosis/cirrhosis. Merck (Schering-Plough Research Institute) HCV clinical studies showed tha S

patients not achieving SVR (nonresponders and relapsers) with PEG plus RBV, approxima % to

30% of the nonresponders had substantial liver fibrosis with likelihood for further dise ression,

thus identifying an unmet medical need to increase response rates for both previo %eated and

previous treatment-failure (relapsers/nonresponders) HCV genotype 1 patients.&
e

In response to this unmet medical need, Victrelis (International Nonproprieta@ [INN]
boceprevir, SCH 503034, referred to as BOC hereafter) was developed. B@C i potent, orally
administered, serine protease inhibitor, specifically designed to inhibit QCV nonstructural protein 3
(NS3) protease and, thereby, inhibit viral replication in infected ho L@ BOC (Victrelis,
EU/1/11/704/001), when added to standard-of-care PEG plus RB been assessed by the
EMA/CHMP (positive opinion adopted on 26 May 2011) and ap{gowed the European Commission
(Marketing Authorisation granted 18 July 2011) for the e@n of CHC genotype 1 infection in adult
patients with compensated liver disease who are previo& reated or who have failed previous
therapy.

The Marketing Authorisation Holder (MAH) is su@-\g data from two pivotal Phase 3 studies: one in
naive patients (P05216) and one in previoug trea¥ed patients (P05101), to support the update of
Annexes I and IIIB of the PeglIntron/Virafgro (peginterferon alfa-2b) and Rebetol (ribavirin) 200
mg hard capsules product informatio% ing the use of tritherapy (Pegintron/ViraferonPeg +
Rebetol + Victrelis) to treat CHC g 1 infected adult patients with compensated liver disease

who are previously untreated o iled previous therapy. In addition the MAH is submitting data
that were also included with relis MAA from a number of supportive Phase 2/3 trials.
All data submitted withi ssier has previously been submitted to and assessed by the Agency as

part of the Victrelis ketiNg Authorisation Application (MAA) EMEA/H/C/2332.

The aim of this @ is as such to introduce the tritherapy indication to the product information of
Pegintron/w@eg and Rebetol.

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

tr@ :
.1 Therapeutic indications

e 4.2 Posology and method of administration

The folbg@ections of the SmPC for Peglntron/ViraferonPeg and Rebetol are amended to cross refer

e 4.3 Contraindications
e 4.8 Undesirable effects

e 5.1 Pharmacodynamic properties

CHMP Type II variation assessment report
EMA/CHMP/393216/2012 Page 4/78



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

O

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

P03523 Treatment- Phase 2, open-label, two-part Total: 598/595

(SPRINT-1)  naive study. Part 1 Part 1: 520,

Completed °p . i BOC 800 mg TID Part 2: at

art 1 included five treatment PEG2b 1.5 pglkg QW é
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.
° ; : Part 2
Part 2 included exploration of BOC 800 mg TID 0
BOC/P/low-dose RBV (400 to
1000 mg/day) for 48 week PEG2Db 1.5 ug/kg @
mg/day) for 48 weeks. RBV 400 to 1400
® 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- R)Ga#g TID (or 1099/1097

(SPRINT-2)  naive controlled study comparing two gbo) Cohort 1: 938

Completed regimens of boceprevir respon G2b 1.5 yg’lkg QW nonblack

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

paradigm of BOC/PR (281 mg/day Cohort 2: 159 black
and BOC/PR (48 wk) to @ treated subjects
(48 wk).
® 2 cohorts: Co ite) and
Cohort 2 (blac
® Ran ow o0 3 treatment
arms (e ach cohort.
s by HCV genotype 1a
d by viral load (400,000
vs >400,000 IU/mL) within
Q ort.
28- or 48-wk treatment
duration; 4-week lead-in with PR.
P03659 Phase 2, double-blind (for RBV), BOC (or placebo) 100, 357/357
(RESPON R placebo-controlled study to 200, 400, or 800 mg
atment determine the safe and effective PO TID
Comp allures 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.

Long-Term Follow-up Study 6
P05063 Received at 3.5 year long-term follow-up study No drug therapy No planned’sa @
Ongoing least to confirm durability of virologic administered size

one dose in a response, characterize long-term 604 enrollegl A

previous safety, and characterize natural 04 MA

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 w =subcutaneous;

SPRI=Schering-Plough Research Institute; TID = three times a day; WBD = weight-based dosing

2.3. Clinical efficacy g@

2.3.1. Dose response studies

treated HCV genotype-1 patients (RESPOND-1); the pnd one (January 2007) was conducted in

Two phase IIb studies were conducted. The first one is%ber 2005) was conducted in previously
naive HCV genotype 1 patients (SPRINT-1). Q

P03659/RESPOND-1 was a randomized, pj#®edocontrolled, dose-ranging, multi-site, medical
evaluator-blind (BOC) and double-blind OL [RBV]) study of BOC in combination with PEG 1.5
mg/kg QW SC plus RBV (800 to 14 ﬁay) or RBV placebo in adult, HCV genotype 1 (HCV-1) prior
peginterferon alfa/ribavirin nonr rs. The study design is summarized in the figure below.

\Q\
’ Q@
0\0\
<&
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Study Conduct

The first amend

HCV Undetected
BOC Placebo: 100 or 200 or 400 mg/PR

X 12 wks

an 24 wke 6

BOC 100 ma/P
R Placebo x 48 wks

k.

BOC 200 mgiP
R Placebo x 48 wks

BOC 400 ma/P
R Placebo x 48 wks

¥ nonrandomized

There were two prot&&

ded an open label group, Arm 7 (15 of 65 were to be African-American), all of

irus; P=peginterfercn alfa-2; R=rbavirin; wks=wseks
& subjects rolled over

dments:

whom were’r\c e PEG 1.5 pg/kg SC for 1 week followed by PEG/BOC 800 mg TID for 24 weeks.

O
The \amendment

S@ all continuing subjects to BOC 800 plus RBV (with PEG) as follows:

e 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)
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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 6
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. ¢

The majority of subjects in the intent-to-treat (ITT) population were male (62%), betweeg&} 65

years of age (mean = 49.5 years), and white (92%), with the exception of the subset cts
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 genoty% and 3% were
considered as “other” (genotype 1 unspecified). Most of the subjects (82-98¢ aseline HCV-RNA
levels of >600,000 IU/mL with a mean of 2.9 x 10° IU/mL. K

This phase II dose ranging study had a complex 7-arms design to me@e multiple objectives of:

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

e determining whether ribavirin is mandatory to e\ the efficacy of pegIFN and BOC, and
e evaluating the safety of BOC. O

The multiple amendments of this study make its@ts hardly interpretable. Nevertheless lessons
were learned which informed the design of, subsequent phase II study in treatment naive patients:

- ribavirin is needed to prevent viral$ ough with resistant variants
0

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

e SPRINT-1 ‘a\ open-label, randomized safety and efficacy trial in adult, treatment-naive

CHC su ith genotype 1 infection. The study compared standard-of-care PEG2b (1.5
pg/fx s ribavirin (800 to 1400 mg/day) for 48 weeks to five treatment strategies

wO\@ij g 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 wKks
.|
g Arm 13 PR x 24 wks 1-6 wks t
g HCV Detectable
O (at TW24)
BOC/PR x 24 wks * 6
o \\
=
5
@ | Am 2 BOC/PR x 28 wks Follow-up x 44 wks
< am3| PR BOCIPR x 24 wks
a 4 wks Follow-up x 44 wks
w L ¥4
= Arm 4 BOCI/PR x 48 wks Follow-us 24 wks
i | &V P
i ams| PR BOC/PR x 44 wks F gx 24 wks
4 wks
Fart 2 Study Design Diagram \O
2 BOC/PR (800-1400 mg/da >
= AT 6 giday Follow-up x 24 wks
= x 48 wks
2 =
=13
o]
=| 5 )\-
é Arm 7 BOC/PR (400- wg!day) Follow-up x 24 wks
>
1]

The primary efficacy endQ as SVR.

O
6\0
%)
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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 n=T7 Lost to Follow-up
+ P n=315 Subject Did Not Wish to Continue
n=2 Noncompliance With Protocol
Randomized n=123 Did Not Meet Protocol Eligibility
n=598

| Fandomized But Not Treated

n=3
~ %)
Treated

n=595 ¢ 6
Am 1 Amm 2 Am 3 Arm 4 Arm 5 Arm & Am 7 \
n="104 n=107 n=103 n=103 n=103 n=16 n=59 O
A
.
*| Discontinued Treatment e
k 4 n=200
Completed Treatment Phase n=77 Adverse Event
n=395 n=63 Protocal- al Event
n=17 Lost to F
Am 1 Arm 2 Amn 3 Arm 4 Arm 5 Arm § Am 7 n=28 Subjgct Did Wish to Continue
n=52 n=77 n=7§ n=63 n=76 n=5 n=28 n=1 Inveggator Decisicn
n=rnc pliance With Protocol

n=544

Am 1 Arm 2 Amn 3 Armn 4 Armn 5
n=87 n=100 n=95 n=26 n=51

-+ ¢
Mever Entered Follow-up
h 4
n=51
Entered Follow-up )

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 15 Arm § Am 7
n=584 n=84 n=85 n=21 1 n=14 n=41

Baseline demographic a se characteristics were similar across treatment arms; 60% (355/595)
of subjects were ma%n R1% (481/595) were white, with a mean age of 47.5 £ 7.7 years and a
mean weight of 8]% 7.2 kg. Approximately 56% (334/595) had subtype 1a virus; 89% (531/595)
had high vi@l % 00,000 IU/mL) with a 6.54 mean log10 baseline viral load; 7% (41/595) of
study SUbjé)\ re cirrhotic based on local liver histopathology, and 16% (98/595) were black.

.

ReSLé\

qults are presented in the following table:

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 Arm?2 |P/RLleadin| Amm4 |P/RLeadin| AmG& PiLow-
PR P/R/B P/IR/B P/R/B P/IR/B P/R/B | Dose R/B
48 wk 78 wk 28 wk 48 wk 48 wk 48 wk 48 wk
n=104 n=107 n=103 n=103 n=103 n=16 n=59

EOT n(%)| 53(51.0) | 84(785) | 79(76.7) | 76(73.8) | 81(786) | 9(56.3) | 28 (47.5)
SVR® n(%)| 39(37.5) | 58(542) | 58(56.3) | 69(67.0) | 77(74.8) | 8(50.0) | 21(35.6)

Difference

Differenc - 167% | 188% | 295% | 37.3% - - @
35%, 55% | 165%, | 247%

95% Cl - 300% | 322% | 425% | 498% - - ’\6

P value - 00126 | 00048 | <0001 | <0001 NA NA

Relapse®™® [12/51(23.5)| 24/81 (29.6) [18/76 (23.7)| 573 (6.8) | 279 (2.5) | 19 (11.1) |6/27 (22.2) é
N (%)

Difference
Vs Amm 1

B = boceprevir; ClI = confidence interval; EOF = End of Follow-up; EQT = End of Treatment; FW =gl
up Week; HCV-RNA = hepatitis C virus-ribonucleic acid; NA = not applicable; P = peginte
2b 1.5 ug/kg QW: QW = once weekly; R = ribavirin 800 to 1400 mg/day; SVR = sustaine

response. S
SVR rates were significantly higher in all arms in which standard of @ or 48 weeks, with or
without lead-in) was combined with Boceprevir (54.2% to 74.8% @ s 37.5%). Treatment for 48-
weeks and a lead-in period resulted in the numerically highes@ i’ Results from the low dose
ribavirin arm did not support this strategy, which was ther t used in the phase III studies

- 6.1% 0.2% -16.7%' 21.0% NA N

A secondary analysis was conducted according to Whichmooled 48-week boceprevir arms with and
without lead-in had significantly higher SVR rates c ed to the pooled 28-week boceprevir arms
with and without lead-in (P=0.0009). Furtherm:ﬁ terest, the difference in SVR in the pooled 28-
and 48-week, lead-in arms vs the pooled 2 n -week, no lead-in arms was not statistically
significant (P=0.2864); however, there w@verall numerical advantage of 5% for the lead-in

arms. (See Table below) Q
Table 3. Pooled Treatment Comp and P-values for SVR

rencein | Lower 95% CI | Upper 95% CI

Rates (%) (%) (%) P-Value®
Arms 2+3 (28 wk) vs Arm 1 @R\ 177 6.3 292 0.0024
AMMS 445 (48 wk) vs ARG 1 (PN 334 222 446 <0001
AMmMS 4+5 (48 wk) vs +3 7 15.6 6.5 24.8 0.0009
(28 wk)
Arms 345 (Lgacdh) s 2+4 5.1 42 143 0.2864
(No Lead-in) 4

Q)
Predé\ity of SVR Based on early response

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

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) 01 (0.0) 1/6 (16.7) 0/1 (0.0}
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.

SVR rates were high regardless of total treatment duration in patients reachin e

week 4 or earlier. However, in patients reaching there first negative HCV-RN
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 beca
on the potential utility of a futility rule.

Rationale for 4-Week Lead-in with P/R on SVR

o)

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

tive HCV-RNA at
week 4, SVR rates

NG

ed t0 28 weeks. This
II. Furthermore, the fact
tive after week 12 informed

The theoretical rationale for the 4-week lead-in s Qis based on several factors. The 4-week lead-

in allows PEG2b and ribavirin to reach steady-st
dependent immune system to be primed
boceprevir therapy might decrease the i
breakthrough.

As stated above, SVR rates w

o\
treatment groups, the rate of
compared with 9% (19/2 &t e

were numerically lo

program.

2.3.2. Maiy

o

c®ncentrations and, potentially, for the host-

G2b. Also, the lower viral load at the time of initiation of

selection of drug resistant variants and consequent viral

ically higher in arms using the lead in, Combining across

preakthrough in the boceprevir lead-in groups was 4% (9/206)
boceprevir groups with no lead in (p=0- 057). Also, relapse rates

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

s)

Summary of main studies

i @e III studies, one in treatment naive (P05216/SPRINT 2) and one in pretreated
patie 101/RESPOND 2) have been carried out. These trials were conducted in the US, Canada,
urope and Argentina. First the study in treatment naive subjects will be described, followed

study in pretreated patients. Both studies started on 5 august 2008.

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 therapy

(RGT) paradigm was used in Arm

2, whereby therapy was based on response at a specified time point on treatment. Thus, subj @
randomized to Arm 2 received a 4-week PR lead-in followed by BOC/PR for 24 weeks; ho%\
undetectable HCV-RNA at TW 8 through TW 24 completed therapy at TW 28 and enter; laasfi-up,
while those with detectable HCV-RNA at TW 8 or any subsequent assays and who i ’I t

discontinue for virologic futility at TW 24 received an additional 20 weeks of placebq R, for a

total treatment duration of 48 weeks. The switch from boceprevir to placebo @a blinded
fashion. Arm 3 consisted of a 4-week PR lead-in followed by 44 weeks of B . & 24-week
futility rule was followed for all arms, whereby therapy was discontinued fo ie®s with detectable
HCV-RNA at TW 24. 6
Duration of main Approximately 22 months ‘%
phase:
Duration of Run-in not applicable
phase: @
Duration of Extension | not applicable
phase:
Hypothesis Superiority \ =

Treatments groups | Arm 1 (PR Control) PEG2b 1.5 pg/kg + Ré (WBD) for 4 weeks followed by placebo + PEG2b
1.5 ug/kg + R@BD) for 44 weeks with 24 weeks post-treatment follow-

A 24 8geck fNlity rule was followed for all arms, whereby therapy was
disct) d for subjects with detectable HCV-RNA at TW 24

' 4&0atients were randomized.
Arm 2 (Response- 2b 1.5 ug/kg + RBV (WBD) for 4 weeks followed by boceprevir +
guided therapy): )DEezb 1.5 ug/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

. Q subsequent assays through TW 24 were to be assigned by IVRS to
\ continue therapy with placebo + PR for an additional 20 weeks, to
* 0 > complete a total of 48 weeks on treatment with 24 weeks post-treatment
\ follow-up.

b 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 The primary objective of this study was to compare the efficacy of two
definitions endpoint 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] and 6
Cohort 2 [black subjects]). The primary efficacy endpoint was analyze
the Full Analysis Set (FAS), which included all randomized subjec
received at least one dose of any study medication (PEG2b, RBV/!
boceprevir/placebo) in Cohort 1 plus Cohort 2. This combined@
was based on Health Authority recommendations and was ified in the

Data Analysis Plan. In addition, all efficacy analyses werel rmed by
cohort.
Key The key secondary objective of this study was to e the efficacy of
Secondary two therapeutic regimens of boceprevir when L@combination with PR
Endpoint (WBD) with the standard of care (PR [WBD, n the modified Intent-
to-Treat (mITT) data set, which included allr: mized subjects who

received at least one dose of experimafftal study drug (placebo for the
control arm and boceprevir for the g ental arms).

Other In addition, the two boceprevir @ pens (Response-Guided Therapy

Secondary [RGT] and BOC/PR48) wer, 8 pared as overall treatment

Efficacy regimens, and the early @t Ple HCV-RNA at Treatment Week [TW]

Endpoints 8 through TW 24) gnd onders (detectable HCV-RNA at TW 8 or
any subsequent vis 24) in the RGT arm were to be compared with

a matched group of e and late responders in the BOC/PR48 arm.
These latter cofhp&isons were meant to give additional insight into the
questions g ’ther 28 weeks of therapy is sufficient for early

\ 2) whether two-drug therapy (PR) is sufficient for the last
20 wagks of Werapy for late responders.

t@condary objectives of the study were as follows:
. luate the safety of boceprevir when used in combination with PR

<4
).
é> o define predictors of SVR, such as epidemiologic factors, disease
characteristics, and on-treatment response.

* To develop the relationship between steady-state

Q pharmacokinetic parameters, obtained from a population-based

pharmacokinetic model and responses in a subset of subjects.

Database lock 2 2010

Results and Angl%s '\
f
v

Analysis \ Primary Analysis

descripti
i Full analysis set

Since most of the subjects in Cohort 1 were white, this group of subjects is also referred to as “white

statistics and subjects” in this report. Cohort 2 included only subjects whose self-reported race was black.
estimate 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
baseline.
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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

O

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 (775
SVR  n (%) 125 (40.2) 211 (66.8) 213
A SVR - 26.6 ’é
95% ClI for A - 19.1, 341 &8, 35.8
P value - <.0001 <3 <.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) 36 (65.5)
SVR  n (%) 12 (23.1& 22 (42.3) 29 (52.7)
A SVR -@ 19.2 29.7
95% Cl for A % 1.6, 36.9 12.2,47 1
P value 4 0.0440 0.0035
Relapse  n/N (%) 2/14 (14.3) | 3/25(12.0) 6/35 (17.1)
Cohort 1 Plus Cohort 2 n=363 n=368 n=366
EOT (Undetectable HC (%) | 191 (52.6) 261 (70.9) 277 (75.7)
SVR  n (%) A 137 (37.7) 233 (63.3) 242 (66.1)
A SVR \ - 25.6 28.4
95% m& - 18.6, 32.6 214,353
aé - <.0001 <.0001
N (%) 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

O

(mITT)
mITT
Control Experimental
Arm 1 Arm 2 Arm 3
PR48 RGT BOC/PR48
Cohort 1 n=297 n=303 n=299
EOT (Undetectable HCV-RNA), n (%) 176 (59.3) 235 (77.6) 241
SVR n (%) 125 (42.1) 211 (69.6) .
A SVR -- 27.5 6.1
95% ClI for A - 19.9 35.2@1 .5,36.8
P value -- <.00 \ <.0001
Relapse n/N (%) 37/162 (22.8) 21/ 18/230 (7.8)
Cohort 2 n=47 n=47 n=55
EOT (Undetectable HCV-RNA) n (%) 15 (31.9) 26 (55.3) 36 (65.5)
SVR n (%) 12 (25.5 22 (46.8) 29 (52.7)
A SVR Q ey 21.3 27.2
95% ClI for A \O 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-W& (%) 191 (55.5) 261 (74.6) 277 (78.2)
SVR n (%) 0\-’ 137 (39.8) 233 (66.6) 242 (68.4)
A SVR 6 -- 26.7 28.5
95% ClI for0 - 19.6, 33.9 21.4,356
P value -- <.0001 <.0001

A
Relap /N (%)

39/176 (22.2)

24/257 (9.3)

24/265 (9.1)

)

<

O
&

>
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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 tirr@

randomization, subjects were stratified based on response to their previous

qualifying regimen (relapser vs nonresponder) and by HCV subtype (1a v

HCV-RNA at Treatment Week (TW) 12 discontinued therapy and ent low-up.
Treatment failures in the PR control arm (Arm 1) were offered nity to
receive treatment with boceprevir plus PR (BOC/PR) via an ac y (P05514)
or to proceed to the follow-up phase of this study. Subjects i eWRGT arm (Arm
2) and the BOC/PR48 arm (Arm 3) proceeded directly to thg f -up phase of

ubjects had been
in Arm 2 or Arm 3

this study. Sites and subjects remained blinded as to w@

Duration of main phase: Approximat&Z4 onths
Duration of Run-in phase: not appli@
Duration of Extension phase: not a le
Hypothesis Superiority T
Treatments groups Arm 1 (PR Control) SR for 4 weeks followed by placebo + PR

O for 44 weeks, with 24 weeks post-
treatment follow-up.

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

80 patients were randomized.

\'Q A 12-week futility rule was followed for all

CHMP Type II variation assessment report
EMA/CHMP/393216/2012 Page 17/78



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 b
36 weeks of post-treatment foI@

up.

b. 48-week regimen: subjects%
detectable HCV-RNA at TW 8 wer, \; ed
an additional 12 weeks of plac % R

(the switch from BOC to placq

in a blinded fashion), foligyf
of post-treatment follo

A 12-week futility r@s followed for all
arms, whereby t was discontinued

for subjects{h ctable HCV-RNA at

TW 12.

162s @andomized;
BOC/PR48 (Arm 3): PR eks followed by BOC/PR for
44w ith 24 weeks post-treatment
-up.
12-week futility rule was followed for all

O arms, whereby therapy was discontinued

for subjects with detectable HCV-RNA at
Q TW 12.

A 161 subjects randomized,

Endpoints and Primary N The primary efficacy endpoint was the
definitions endpoint achievement of SVR, defined as
undetectable plasma HCV-RNA at Follow-up
Week (FW) 24 in subjects who received at
0 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.
Secondary The key secondary efficacy endpoint was
IS Q, ndpoint the achievement of SVR defined as
\ undetectable HCV-RNA at FW 24 in
randomized subjects who received at least

.
E\C) 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 years)

and the mean weight was 85 kg. All subjects had genotype 1 (47% [189/403
subtype 1la, 44% [178/403] subtype 1b by TRUGENE™ assay), and 88% @
(353/403) had high viral load (>800,000 IU/mL), with a 6.63 mean Iogq\g

Effect estimate per
comparison

baseline viral load. &

Primary Sustained Virologic Response, End of Treatment Respo
endpoint | Relapse Rates (FAS)
FAS
Control ‘$ ental
Arm 1 Arm 3
PR48 R BOC/PR48
n=80 n=162 n=161
EOT (Undetectable
HCV-RNA), n (%) 25 (31. 114 (70.4) 124 (77.0)
SVR, n (%) 17 1. 95 (58.6) 107 (66.5)
ASVR' O 37.4 45.2
95% CI for A -- (25.7, 49.1) (33.7, 56.8)
P value -- <0.0001 <0.0001
Relapse, n/N o) 8/25 (32.0) | 17/111 (15.3) | 14/121 (11.6)

Analysis description

Key secondary an i

O
6\0
%)

4
Sustained VirologhNegbonse, End of Treatment Response and Relapse Rates
mITT)

mITT
0 Control Experimental
& Arm 1 Arm 2 Arm 3
N PR48 RGT BOC/PR48
n=78 n=156 n=160
EOT (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 E
Study Participants

D
Main inclusion criteria \
Adult subjects with CHC (HCV genotype 1) and with no previous treatment for CHC and H A
>10,000 IU/mL prior to treatment, and liver biopsy consistent with CHC were eligible f tudy. Of
note, the study included two separate cohorts (Cohort 1 comprised of white patien d ®ohort 2 of
black patients. Due to the poor responsiveness of black subjects to interferon and
underrepresentation in many trials, a second cohort (Cohort 2) of black subje enrolled so that a
minimum number of black subjects (at least 150) could be evaluated separa ohort 2 data also

were analyzed separately using similar data sets as for Cohort 1. In add| n, a combined Cohort 1 plus
Cohort 2 analysis was performed.

Main exclusion criteria %/
Subjects who were co-infected with human |mmunodef|C|ency ) or hepatitis B virus (HbsAg
positive), as well as patients with decompensated liver \ ere excluded from the study.

Treatments O
Control Q

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

- O

Experimental therapy
e Arm 2 Response- id&%rapy (RGT): Subjects were assigned either a 28-week or 48-week
course of therapy b on tMeir HCV-RNA status at TW 8 and thereafter.

PR for 4 wee ed by BOC/PR for 24 weeks, then:
o OAt he 28 visit, subjects whose HCV-RNA was undetectable at TW 8 and at all subsequent

ys completed their assigned treatment.
the TW 28 visit, subjects with detectable HCV-RNA at TW 8 or at any subsequent assays
@ were to continue therapy with placebo + PEG2b 1.5 ug/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 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.

A 24-week futility rule was followed for all arms, whereby therapy was discontinued for subjects with 6

detectable HCV-RNA at TW 24. @
The figure below outlines the structure of the trial: *
Weeks 12 2430 288 48 72

Arm 1 L]

PEG 15+
RBV
4wk

H

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

CONTROL

{ TW 8 Undetectables
o

Arm 2

PEG 1.5+
RBV BOC+ PEG 1.5 po'kg + RBV

4wk 24 wk

Follow-up
24 wk

Arm 3

PEG15+ - S
RBV Boceprevir + PEG 1.5 g + RE Follow-up

K 24wk
Management of adverse event 0

This study permitted ribavirin uction and/or erythropoietin use for subjects who developed
anaemia. In the protocol guitgli for use of erythropoietin were provided.

4wk

Objectives and e ints

The primarw@/e of this study was to compare the efficacy of two therapeutic regimens of
boceprgvirm 00 mg orally (PO) three times daily (TID) in combination with PEG2b 1.5 pg/kg
subc (SC) once weekly (QW) plus weight-based dosing (WBD) of ribavirin (600 mg/day to
1400 y) 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,

CHMP Type II variation assessment report
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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 TW 2&,\, or
12) who achieved SVR.

HCV-RNA in plasma was measured with the Roche COBAS TagMan assay, which ha@of

quantitation of 25 IU/ml and a limit of detection of 9.3 IU/ml. 0
Sample size ®
This study was projected to enrol a total of 930 non-black/African Am subjects (310:310:310) in

Arms 1, 2, and 3, respectively. With 310 subjects per arm, the stu 0% power to detect a
combined 13% improvement in the SVR rate, assuming a con% te of 45% (ie, 58% vs 45%).

Randomisation O

Randomization occurred separately for Cohort 1 and ort"2 and was based on a computer generated
random code provided by the sponsor’s biostatistj @rtment to the interactive voice response
system (IVRS). Within Cohort 1 and Cohort 2, ragdoMized treatment assignment was stratified by
baseline viral load (high viral load >400,00 /mL) vs low viral load (=< 400,000 IU/mL) and HCV
genotype (la vs 1b, based on the TRUGERE™jassay). Subjects with genotype 1 who could not be
classified as 1a or 1b were to be ra&@assigned to a treatment arm within their HCV-RNA strata.

Blinding (masking)

This was a double-blind styg which the sponsor, investigator, study personnel, and study
participants were to pe b H with respect to boceprevir treatment. The randomization schedule for

blinding of treatmen as Maintained by the sponsor, provided to the IVRS, and disclosed only after
study completion abase closure.

.
Results \
o
Partig) h ow
A tgt® o1 472 subjects were screened of these a total of 1099 subjects were randomized; 1097

d at least one dose of PR (FAS), and 1048 received at least one dose of boceprevir or placebo
TT). 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
Soreened But = -
hiet Ranomass PR ot BOCPRS i et BOGPRM Fha ot e
——— oo [Hmsz [ wote | woz | [w22 | wiz | ot | [oo04 | o | oo |
Mot Treated "
e .
Remnras - Mmoot | neate | et | [nm2 [ w2 | ness | [o=ae3 | neme | @0
Diiscontinued n=1007 )
Curing Lead-in
=40 A
— Reaterate || no | wom | [0 | st | wm |
Discontinued (mlTT} n=10428 |
After BOCS +
Pisczho v
n=445 .
1 Cﬂ‘;;"%‘g@mﬁ“ otz | on2ms | eeie | [ et | e | e |
_I"\el.\er ni i
Followap =
e e Moz | v | e | [ | on | N[ [ e | =m0 |
n=1002 L U
Disconnued Cm&glﬁf::-wﬂ ﬁ»-l n=241 | =287 | =285 |-=2?5| =231 | =337 |
Follow-up =346 I
r=10d H’
e N = | e 2 e e
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) 657 (ED)
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} - 0[1)6
Asian 26 (2) - 26 (2) 5{2) - 5 (1) 21{2) - \3
Black - 226 {100) | 226 {15) - 87 (100) 87 (13) - 158 (100) &41
Multiracia 25(2) - 25(2) 1104) - 11 (2) 1411) - O (1)
Mative Hawaiian or Other Pacific 3 (=1 - 3 (=1} 1 {=1) - 1 (=1} 2 (=1) - 2 {=1)
Islander w'
Age () 9
Mean (30) 45.6 (10.0) | 91.9(7.5) | 49.1(9.7) | 48.1{11.0) | 53.5(6.5) | 49.1 (10.3) 49.1 (9.4)
Median 0.0 22.0 200 49.0 330 20.0 20.0
Range 18-78 22.73 18-T6 18-73 40-69 18-73 18-T6
Age, n{%)
=40y 207 (17) 13 (8) 220 {15) £2 {20} 0 8 145 (15) 13 {8) 158 (14)
=40 to G4 y 992 (80) 207 (32) 1189 (31) 228 (75) 64 (96) 1 TG4 (81) 143 (90) 207 (83)
285y 47 (4) £{3) 53 (4) 18 (5) 3 { 3143) 3(2) 34 (3)
EMI I
Mean (50) 27.6(50) | 29.9(5.5) | 27.9(2.1) | 284 (5 .9) 28.6(54) | 27.3(4.9) | 29.9(3.3) | 27.7 (5.0
Median 27.0 290 270 2?.2\ 295 280 270 250 270
Range 17-30 17-52 17-52 17-44 17-47 17-50 20-32 17-52
Migsing 152 1 16 @ 1 16 0 0 0
BMI, n (%) \
<30 916 (T4) | 123 (54) 1& 200 (85) 34 (51) 234 (63) | 716 (TE) B9 (56) 805 (73)
=30 315(25) 102 (45) T g 91 (30) 32 (48) 123(33) 224 (24) 70 (44) 294 (27)
Baseline Platelet Count t109.l’L): n (%)
<150 145 (12) B3 (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 26742 6 (25) 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 15Y1) 5(2) 20(1) 15 (5) 5(7) 20 (5) 0 o 0
iral Load (IU/mL) i
=400,000 125(10) 10 (4) 135(9) 47 (15) 547 32 (14) 78 (B) 33 a3 (8)
=400,000 @ 1103 (39) 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
Geometric Mea, \ 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
Logu o ' an® 6.44 5.60 G6.46 6.20 §.52 6.26 §.51 6.83 6.33
HCWV S
1 177 (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)
b 458 (37) 63 (28) 522(35) | 108(35) | 21(31) 120(35) | 3m13n) | 4z 393 (36)
Non-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) 23.0 (12.1) 237 (120) | 254 (117 @
Median 253 253 283 .
Range (min, max) 01-483 01-594 0.2-5&
Missing 68 57 D
METAVIR Fibrosis Score, n (%)
FO 17 (5) 20 (5) (3)
F1 246 (68) 238 246  (67)
F2 65 (18) 61 @ 57 (16)
F3 11 (3) 1 K (5) 18 (5)
F4 13 (4) @ (4) 24 (7)
FO/M/2 328 (90) % (87) 313 (86)
F3/4 24 ( ¢ 34 (9) 42 (11)
Missing 1 @ 15 (4) 11 3)
Baseline Steatosis, n (%) O
0 (0%) - (35) 107 (29) 108 (30)
1 (>0% and <5%) \p (47) 187 (51) 190 (52)
2 (>5% and <32%) c ) i (14) 53 (14) 54 (15)
3 (=32% and =66%) 0 4 (1) 6 (2) 3 (1)
Missing 6 11 (3) 15 (4) 11 (3)
Opioid Substitution Therapy 0
Yes K 1 (<1) 3 (1) 8 (2)
362 (100) 365 (99) 358 (98) \

No Q
>

The study p tidh mainly consisted of male (657/1099, 60%), white (940/1099, 82%) patients with
mean gage ears old (range 18-76 years) and a mean BMI of 28. A large majority of patients had

high Vg >400 000 UI/ml (92%) with a mean value of 6.53 log10 UI/ml; 50% were classified as
Gla & p6% as G1b with TRUGENE method.

@I, in the BOC arms only 40 patients had cirrhosis.

each 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/PR¢
FAS N=311 % N=316 % N=311 % N=52 % N=52 % N=55
SVR? 125 40.2 211 66.8 213 68.5 12 231 22 423 29
- A SVR 26,6 28,3 19,2 2
- P value <0.0001 <0.0001 0.0440 ¢ P35
RR°® 37 22.8 21 91 18 7.8 2 143 3 120 \ 6 17.1
EOT" 176 56.6 235 744 241 715 15 29 26 ZONS 36 66
o
COHORT 1 +2 0’\
Groups PR48 RGT BOC/PR48
FAS N=363 % N=368 % N=366 % ®
SVR? 137 37.7 233 633 242 66.1 &
-ASVR 25,6 28,4 @
- P value <0.0001 <0.0001
RR® 39 222 24 9.3 24 9.1 g
EOT® 191 52.6 261 709 277 7
re is no such value, the FW 12 value is carried

a SVR: The last available value in the period at or after Follow-up (FW) 24
forward. SVR24 rates (SVRwith "missing=failure” approach) were nearlfRd4 @
undetectable HCV-RNA at FW 12 included 3, 4, and 3 subjects in the PR4AREO
hran

stratification factors: viral load (>400,000 vs. <400,000 IU/mL) a

Black) was also adjusted in the test for combined cohorts.
b Undetectable HCV-RNA at End of Treatment (EOT) regardlegf o
c Relapse rate was the proportion of subjects with undetectab

1 and 1, 0, and 1 subject, respectively, in Cohort 2. Using the Coc
e:

End of Follow-up (EOF) among subjects who were unde

For cohort 1 plus 2, the addition of b
on top of the PR in naive patients.

Relapse rates in Cohort 2 wereg
of subjects who relapsed wa& S

(14%) in the control ar
(IDEAL) in black patiagts

As regards the co
plus 2, regasdi

SVR as’co a to RGT.

able

ment duration.

EOT and not missing EOF data.

There, \no significant differences in outcomes between the FAS and the mITT population.

S

by lead-in response

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

a Subjects who were missing FW 24 results and had
O/, RGT, and BOC/PR48 arms, respectively, in Cohort
antel Haenszel Chi-square test adjusted for baseline
otype (1a vs 1b). In addition, cohort (race: Black vs. Non-

CV=RNA at End of Treatment (EOT) and detectable HCV-RNA at

o%g)to PR therapy provided a significant 25-30% gain in SVR

in the boceprevir arms and control; however, the total number
mall (2, 3, and 6 subjects respectively, per arm). The relapse rate
ort 2 was lower than the 26% observed in a previous large PR study

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

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
PR4&" RGT" BOC/PR43"
TW 4 HCV-RNAP n=383 n=358 n=358
<1.0-Logys Dec ine” 3/83 (3.8) 27/97 (27.8) 36195 (37.9)
<05 0/25 (0.0} 12047 (27.7) 11437 {28.7) 6
0.5-=1 A58 (5.2) 14150 (28.0) 25/58 (43.1) @
=1.0-Logyn Decline® 1337260 (51.2) 202/252 (30.6) 200/254 (TE.9) %
1-=15 1256 (21.4) 33047 (70.2) 29045 [GZ.K\
1.5-<2 13040 132.5) 20731 (64.5) 825
2-=3 2556 (44.8) 24155 (80.0)
3-=d 21136 (38.3) 47153 (88.7) .
>4 13/42 (75.5) 42147 (89.4) \é, (90.0)
Undetectable 29130 (96.7) 1715 [EQ.S@ 18020 (50.0)
Missing 1120 (5.0) s | 817353
a Full Analysis Set (FAS)=all randomized subjects who received at least one dose ?tudy medication (PEG2b, RBV, or

boceprevir).
b Reduction from Baseline after 4 weeks of PR for Arm 1 and after 4 weeks of PR lea
c Arm 1 (PR48) = PEG2b + RBV for 48 weeks. Arm 2 (RGT) = PR lead-in for 4
undetectable HCV-RNA at Treatment Week [TW] 8 and all subsequent assays ti
by placebo/PR for 20 weeks (subjects with detectable HCV-RNA at TW 8 or,

= PR lead-in for 4 weeks, then BOC/PR for 44 weeks. ‘
ung&

Ao to Boceprevir for Arms 2 and 3.

en BOC/PR for 24 weeks (subjects with
M¥4) or BOC/PR for 24 weeks followed

W sequent assay up to TW 24). Arm 3 (BOC/PR48)

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 with ctable HCV-RNA at TW 4 are also included

Subjects with some interferon responsiveness (2%0910 decline in viral load at TW 4) attained

higher SVR rates in both boceprevir-contaij rms, as well as in the PR48 control arm, compared to
those who had a <1.0-log10 decline in r§ Igad at TW 4. Notably, addition of boceprevir to standard
of care demonstrated improvemeng rates in subjects with poor interferon responsiveness
(<1.0-log10 decline) when compa he RGT arms and the PR48 control arm (39% to 29% vs 5%
in Cohort 1, and 31% to 25% o' Cohort 2).

Sustained Virologig Re se Based on Demographic and Baseline Disease Characteristics

The foIIowmg ta I%esents SVR rates as per demographic and baseline characteristics

\0
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Table 9. SVR rates as per demographic and baseline characteristics
Cohort 1 Plus Cohort 2

SVR, % (/M) of Subjects, FAS®
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 ) G2.90197 /312 ()
==400,000 80.8(21/26) TE (25132 38.0(2 Y
=400,000 34 40116 /337 ) 51.9(208 338 ) G4.5( 1)
Sex Mals 35.0(72 /206 ) B5.1(149 /2258 ) )
Female 41.4(85 /1157 60.4(54 /138 ) 45 )
Age =40y 52.8(30/57) T2.9(35/458) 7153
40-64 v 3540102 /291) 62.7(193 /30 Pr(201 4308 )
285y 28.T(415) 41.7(51 { 571447
Baseline Weight =73 kg 45.9(87 /146 B2.8(52 | E3.4(B3 /131 )
==T5 kg A2.3T0IT) 53.% )] B7.7(159 /235 )
EMI ==25 46.5(60 /129 1) GT.5(B37123)
25-30 33.1(£9 1148 @2 73) 65.2(90 /138 )
=30 32.8(28786) ) {45 194 ) 65.7(69/105)
Platelets ==150,000 IWmL 259.6(8 /2 54 5{18 /33 ) S52.6(20438)
=150,000 ILimL G4.2(215 [335) B67.7(222 /328
Fibrasis® 0 85.0{17 120 ) 80.046 /10 )
1 65.8(1558 /238 ) B67.5(166 /245 )
2 BO.7(37 /&1 ) B8.4(39 /57 )
3 x 27. 50.0{8/115) 66.7(12/18)
4 0\462(5 M3} 313516 ) 41.7(10i24)
Mizsin ’ 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)
g 45.5(5M11) 40.0(6 1M15) B1.8(3M1)
Steatosis” 44 5(57 1128 70.1{75 /1107 ) 64 8(70/108 )

24.7(38 170

65.8(123 Ma&7 )

65.8(123 /190 )

» ciWGy S core

.\Q\

)

34.2(39 114 )

84.1(75 117 )

0
1
2 30.0(15 /50 ) 49.1{26 /53 ) 68.5(37 /54 )
3 25.0(1 /14 ) 50.0{2 /6 ) 33.3(113)
Migsing 45.5(5/11) 40.0{6 115 ) B1.8(3/11)
0 50.0(2 /8 ) 83.3(5/6 ) 75.0(3 14 )
1 40,247 M1T) T4.7(71 /99 ) £2.0(43 /79 )
2

BZE(B2/131)
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c Liver histology based on the central pathologist’s reading.

3 37.4(43/115) 58.0(76 /1131) 70.2(99 /141)
Missing 45 5(5/11) 40.0(6 15) B1.8(9/11)
G-enotyped 1 (subtype unknown) 40.0(24 /60 ) B69.1(38 /55 ) 67.4(31/46 )
(TRUGENE) 1A 35.0(62/177) 59.2(106 /179) £3.1(118 /187)
1B 40.5(51/126 ) 66.4(89 /1134 ) 59.9(93 /1133 )
Genotype® Other (Non 1) 100(2 /2) 100(1 /1) 100(1 /1)
(NS5B) 1A 34.4(78/227) 59.4(1239 /234 ) £2.0(147 1237)
1B 30.7(48 /121) 71.0(88 1124 ) 72.6(85 117 )
Missing 63.2(9/13) E56(5/9) B1.8(9/11)
Opioid Substitution YES 0.0(0 /1) 86.7(2/3) 37.5(3/8)
Therapy NO 37.8(137 /362 ) 63.3(231 /365 ) 66.8(230 /358 )
ALT Elevated 35.9(93 /259 ) 63.3(179 /283 ) 68.3(190/278)
Normal 42.3(44 /104 ) 63.5(54 /85 ) 53.1(52 /88 )
Statin Use YES 100(3 /3 ) 66.7(6/9) 85.7(6 /7))
NO 37.2(134 /360) 63.2(227 /359 )

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 po/yme

unavailable for retesting were classified as missing.

The analysis of SVR in the overall population by baseline characteristics sho

association between SVR and sex. SVR rates were higher in subjects W|th
less fibrosis (FO-2 vs F3/4), as well as non-black race. HCV genotype
rates, particularly in the boceprevir arms. This is expected, as the

higher for subtype 1b compared to -1a.

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

Comparison of outcomes in early and late resp

The following graph demonstrates the disp
24 Response (Cohort 1 Plus Cohort 2):

;

N=368

65.7(236 /359 ) 0\

&P

e, a// samples

scernible

lo selme viral load and
resulted in higher SVR

écts were cirrhotic.

-
RN E— 1 1
TW & Undetectable TW 8 Detectable TW & Miszing
n=208 n=124 n=21
h.

N 24 Undeteciabl
n=182

-

ﬂ

TW 24 Deigglable
SVR 25% (N

V24 Missing W24 Undetecl:lbel
(R 36% (8/22)° n=64 J

TW 24 Miszing®
SWVR 0% (0/27)

Between TW

TW 24 Detectable
SVR 0% (0/34)°

Discontinued?
24-28
SYR 100% (¥3)

-
LTV 24 Undstectabl
SVR 75% (2474

P

TW 24 Detectable
SVR 0% (0/2)

o

SVR 0% (0/25)

[ W24 Missing? w
-

A

barrier to resistance is

rs in the RGT and BOC/PR48 arms

Wumects in the RGT Arm, Based on TW 8 and TW
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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) \
[ svRanN) 40\

Response From TW 8 Total Treatment Duration
Through TW 24 ‘ Cahort 1
Am 2 | 4wk PR+
Undetectable RGT 24 wk BOG/IPR 1431147 (397)
HCW-RNA "J
at All Assays From |
TW 8 Through TW 24 Arm 30 4wk PR +
g o 44wk BOGIPR 1371142 (96) 18/1%95) || | 1550161 (96) |
am2® |, 4wkPR+ 20 wk
Detectable | | ReT 24 wk BOG/PR PR 3 | 7112 (38) ‘ ‘ 59182 (72) |
HCW-RNA
at Any Assay From | N
TW Bupto TW 24 Arm 3P 4wk PR+
b BOC/PR48 [ 44 wk BOC/PR 65 (74) ‘ | 7/8 (88) ‘ ‘ 55/73 (75) |

O

In the full analysis ITT dataset, both the RGT ar nd the BOC/PR48 provided similar SVR rates. In the
subgroup of early responders, there was ng¥™W{ference in outcome depending on whether patients were

treated for a total of 28 or 48 weeks (s:e b elow)

Table 10. Sustained Virologic Res Early Responders (IVRS), P05216

Va RGT BOC/PR48
All Subjects
SVR, % (n 96.3 (156 /162 ) | 96.3 (155 /161 ) | 0.6 [-3.8, 5.2]
oT 100.0 (162/162) | 98.8 (159/161) -
ReNypse 3.1 (5/161) 1.3 (2/157) -

Further looking %oup analyses of patients with F3/F4 fibrosis and black patients that were early
.
responders, r\ efs are too small for any formal conclusions of equivalence (see table 11)

NT NAIVE N=323
6/SPRINT 2)
ponse Guided Therapy 4W LI + 24W BPR = 28 W n=161
GT)/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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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 6
discounted in the strict per protocol approach required when assessing what is essentially a non- @
inferiority claim (based on an underpowered study), 14/14 (100%) experienced SVR. Discouruin%
these patients, outcomes among late responders in the respective treatment arms look as fol afith
the point estimate favoring the BOC/PR arm by almost 10%. Of note, the only difference i &ived
therapy between these arms is the duration of boceprevir therapy - 24 or 44 weeks G

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 2[-24.4, 6.3]

EOT

76% (52/68 ) _

90% (66/%3

Relapse

13% (7/52)

14%

*14 patients with a “false positive” HCV RNA result between W8 and W24 ar

ed from the analysis

Furthermore, this difference appears to be largely due tmlogic breakthrough when the patients on
RGT were on PR alone (Figure below).

Table 13. Percentage of Treatment-naive Patie@th undetectable HCV RNA at Different Treatment
Time Points for) or Late Responders ; SPRI%

Percent patients undetectable, %

¥ Arm 2: Late Responders = «-
Arm 3. Late Responders & .

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.
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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 6

Main inclusion criteria . a
Adult subjects with CHC HCV genotype 1 who failed to achieve SVR after at least 12 weeks o wfis
treatment with PEG/RBV, who were partial responders (a = 2 log;o reduction in HCV-RNA ek 12
or who relapsed after an end-of treatment response ) were eligible for the study. Q

Main exclusion criteria
Subjects who were co-infected with human immunodeficiency virus (HIV) or h iti*B virus (HbsAg
positive) were excluded from the study, as well as patients with decompensa@er disease. Other

important exclusion criteria were subjects who had required discontinuaﬁof previous interferon or
Ribavirin regimen for an AE considered by the investigator to be poss@ probably related to

ribavirin and/or interferon. g
« Treatments Q
Subjects were randomized to 1 of the 3 treatment arms\Qratio)

O

Control

Arm 1 (PR48): PR= standard of care thera conQng of Peginterferon alfa-2b PEG2b (1.5 ug/kg sc
once weekly) plus ribavirin (weight-based &00 to 1400 mg) po daily) for 4 weeks followed by
placebo (matched to boceprevir) + PRf0 eeks with 24 weeks post-treatment follow-up.

O

GT): Subjects were assigned either a 36-week (a, below) or 48-
y based on their HCV-RNA status at TW 8.

Experimental therapy:
Arm 2: Response-Guided Th
week (b, below) course of

PR for 4 weeks followy

C/PR for 32 weeks, then:
a. 36-week regim bjects with undetectable HCV-RNA at TW 8 completed treatment.

.

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

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

CHMP Type II variation assessment report
EMA/CHMP/393216/2012 Page 32/78



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/IPR
32wk

TW 8 HCV-RNA Detectable

Placebo + PIR
12 wk

Follow-up
24 wk

BOCIPIR ﬁ-up
44wk @24 wk

There was a 12-week futility rule for all arms, wherein therapy discontinued for all subjects
with detectable HCV-RNA at TW 12. O

Management of adverse events \

This study permitted ribavirin dose reduction and hropoietin use for subjects who developed
anaemia. In the protocol guidelines for use of e r@poietin were provided.

Objectives and endpoints C}

The primary objective was to comp® @efﬁcacy of two therapeutic regimens (i.e. 32 weeks and 44
weeks) of boceprevir 800 mg dose i@‘ y (PO) TID in combination with PEG2b 1.5 pg/kg
subcutaneously (SC) once wee @Ov ) plus weight-based dosing (WBD) of ribavirin (600 mg/day to
1400 mg/day) PO to therap it™PR alone in adult subjects with chronic hepatitis C HCV genotype 1
who failed previous treat§ ith a qualifying regimen of PEG/RBV. The primary efficacy endpoint
was the achievemen&f7 R, defined as undetectable plasma HCV-RNA at Follow-up Week (FW) 24.
The primary effica oint was analyzed using the Full Analysis Set (FAS), which included all
subjects whg reff™N at least one dose of any study drug (PEG2b, RBV, or boceprevir/placebo).

The kex s@ objective of this study is to compare the efficacy of two therapeutic regimens of
boce \\ n used in combination with PR (WBD) with standard of care (PR [WBD] alone) in the
Modi ent to Treat (mITT) data set, which included all randomized subjects who received at least
(0] of experimental study drug (placebo for the control arm and boceprevir for the experimental

CV-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 late 6

responders. @
O
Randomisation \

The study was randomised. Subject were stratified by prior response category (partial res S Vs

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

This was a double-blind study in which the sponsor, investigator, study perso ,Qd study
participants were to be blinded with respect to boceprevir treatment.

Statistical methods @\

@' for each treatment arm using
2 on carried forward (LOCF)
d for subjects with missing HCV-RNA

The primary efficacy endpoint, the achievement of SVR, was sum
descriptive statistics (n, %). SVR rates were based on the last#
approach, in which the FW 12 HCV-RNA result was carried 0

value at and after FW 24.

Results Q
Participants flow is presented in the figureG&
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Screened

n=640 All Subjects
Screened But Am 1 Arm 2 Am 3
Mot Randomized |[4€ PR48 RGT BOC/PR48
n=236
v
Randomized _ | B | B ‘
Randomized But n=404 =80 n=162 n=162

Not Treated
n=1 € -VI

Received == 1 Dose of

Discontinued PR (FAS) n=60 | n=162 | n=161 ‘
Dwuring Lead-in n=403
n=%

%

\. \
Received == 1 Dose of | | | ‘ O

Disconfinued BOC/Placebo (mITT) = = =

After BOC/ n=394 - \
Placebo 4 {
n=162 v 0

L Completed Treatment [ _ — _

W N Phase (Completers) n=23 | n=104 | n=105 ‘

n=232
n=77 | n=151

o

——

Mever
y
Entered ‘Eﬂ
Follow-up

n=17 Entered Follow-up ]r‘

Phase
n=386

I

v Completed 24-Wesk

Discontinued Follow-up
Follow-up n=372

n=70 <—¢

Completed Follow-up _ —
(Week 72) 37 T n=136 |
n=316

n=151 ‘
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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)
Female 22 (28) 64 (40) 49 (30) 135 (33) &
Race (n,%)
Mon-Black 63 (85) 144 (89) 142 (88)
White 67 (84) 142 (88) 135 (84)
Asian 0 11} 5(3) (1]
Multiracial 0 1(1) 1{13 (=1)
Mative Hawaiian or Other Pacific Islander 1(1) 1] () 2 (=1)
Black 12 {15) 18 (11) 19 § 49 (12)
Age (y)
Mean (SD) 529 (8.1) 52307 | 527(07)
Meadian 5345 53.0 530
Range 29-70 26-74 26-74
Age (n,%)
<40y 4(5) 5(3) 7 (4) 16 (4)
40-<65 y 8) 146 (90) 146 (91) 362 (90)
=G5 Q 11 (7) a(5) 25(8)
Weight (kg) Q‘
Mean (SD) \ 856 (16.2) 852 (15.4) 84.2(15.2) | 849 (15.5)
Median 0 334 3345 g84.0 a4.0
Range 48 - 124 51-125 51-123 43 - 125
Weight, n (%)
=75 kg 0 17 (21) 42 (26) 44 (27) 103 (28)
=75 kg ( 63 (79) 120 (74) 117 (73) 300 (74)
Height (cm) Q‘
Mean I:SD\ 174.0(10.5) [ 1724 (101) | 1727 (9.2) | 172.7(9.8)
Meadial 175.0 173.0 175.0 174.0
R 143 — 198 148 - 195 147 - 198 143 - 198
Bl \
" G’an (sD) 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 136 132 333 6
Mean (SD) 200(9.3) | 27.7(10.8) | 27.4(11.0) | 27.8 (10.6 \
Madian 30.3 290 287 29
Range 41-483 | 13-483 | 21-543 |Q10
Subjects Missing Years Since E;ap-asure" 15 26 29 &
HCV Subtype (TRUGENE)® n (%) N
1 (subtype unknown) 6(8) 13 (8) 17, V 36109
1a 38 (48) T4 (46) ?@ 189 (47)
1b 36 (45) 75 (46) 67 (42) 178 (44)
HCV Subtype (NS58)' n (%) ) M
1a 46 (58 96 (80) 236 (59)
1b 34 (43 61 (38) 161 (40)
non-1% 0 ] 1(1) 1(<1)
Missing” @ 2(1) 3(2) 5{1)
Response to Previous Qualifying Regimen
Nonresponder @53 57 (35) 58 (36) 144 (36)
Relapser 0_\1 (64) 105 (65) 103 (64) | 259 (64)
Interferon Use in Pravious Qualifying Regim '
Response to Previous Qualifying Regimengm
PEG2a Nonresponder 0 /42 (21) 25/79 (49) 22168 (32) -
FPEG2a Relapser 33142 (79) 54479 (GB) 46/68 (68) -
PEG2b Nonresponder 20/38 (53) 32083 (39) 3693 (39) -
FPEG2h Relapser 18/38 (47) 51/83 (61) 57193 (61) -
Statin Use
Yes 4(5) 85 21(1) 14 (3)
No \ 76 (95) 154 (95) 159 (99) 389 (97)
Opioid I@n Therapy
¢ b 0 101) 4(2) 5(1)
AG?\ 80 (100} 161 (99) 157 (98) 398 (99)
‘\ istology’
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 (%)

o 56 8(5) 5(3 16 (4)
1 43 (54) 79 (49) 78 (48) 200 (50
E2 13 (16) 30 (19) 36 (22) 79 (20)
- 5 (8) 15 (@) 5 (B) 29(7)

- 10 (13) 17 (10 22 (14) 49 (12)

0
Missing 4 (5) 13 (8) 11(7) 28(M)
Baseline Steatosis, n (%) 6
] 23 (29) 36 (22) 45 (28) 104 (28) @
39 (49) (50) 74 (46) 104 (48) 6

1 81 *

2 12 (15) 25 (15) 30 (19) T :;1.7}0
3 1(1) 7 (4} 1(1) g 0

4 1(1) 0 0 (

Missing 4 (5) 13 (8) 11 (7) !

mean age of 53 years old (range 26-74 years) and a mean BMI of 28. Twelv ent of the study
population was of Black race and patients with cirrhosis accounted for 1 of the overall study
population. The number of patients with cirrhosis is limited (n=49, 39@hom being exposed to BOC).
A large majority of patients had high viral load >800 000 UI/ml ( ith a mean value of 6.63
log10 UI/ml; 47% were classified as Gla and 44% as G1b wit, E method.

The study population mainly consisted of male (268/403, 67%), white (344/?@0) patients with

exception a slightly lower proportion of patients having RNA > 800 000 IU/ml in the control arm
as compared to BOC arms (81 vs 88-91%) and a hi@rate of female patents in the RGT arm (40 vs

28-30% in other arms). Q
Numbers analysed g}'

Baseline demographics and disease characteristics werI nced among treatment arms (with the
H

@ 403 received at least one dose of any study medicine
alysis; of these 394 received at least one dose of boceprevir
n lead in response and historical response to P/R was as follows
s with > 2 log10 decline at week 12 in the previous treatment

A total of 404 subjects were rando
(FAS) and were included in the effj
or placebo (mITT). The relatio

(non-responder = partial res(
Previous Treatment Response

attempt): Q
Table 15. \
Q Mumber (%) of Subjects, FAS"
* -in Response” Monresponder Relapser
d Reduction at TW 4) (n=144) (n=259)

N <1 log 56 (38.9) 46 (17.8)

1-<2 log 46 (31.9) 66 (25.5)

22 log 38(264) 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 \
- P value <0.0001 <0.0001 \
- Previous partial- O
responder 2 6.9 23 40.4 30 51
- Previous Responder 15 29.4 72 68.6 77 7
EOT ° 25 31.3 114 70.4 124@
- Previous partial-
responder 3 10.3 31 54.4 0.3
~ Previous Responder 22 43.1 83 79.0 K 89 86.4
SVR by TW4 response QJ
-<1.0 log decline f 0o - 15 34.1
-21.0 log decline 9 17 25.4 0 90 78.9
SVR by TWS response \O
- Undetectable RNA 7 64 86.5 74 88.1
- Detectable RNA 8 29 40.3 30 42.9
RR¢ 932.0 17 15.3 14 11.6
- Previous partial-
responder 1 33.3 5 17.9 5 14.3
- Previous Res e 7 31.8 12 14.5 9 10.5
VB“ 66 0o - 2 1.2 3 1.9
IVR® & 1 1.3 7 4.3 4 2.5

a SVR: The last available
values were calculated ugg

factors: previous treati onse (nonresponder vs relapser) and genotype (1a vs 1b).
b Undetectable HCV £ A nd of Treatment (EOT) regardless of treatment duration.

was the proportion of subjects with undetectable HCV-RNA at End of Treatment (EOT) and detectable

ddition 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.

N
O
&’b
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Table 17. Sustained Virologic Response by Baseline Characteristics

SVR /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) 97/142 (68 \‘
Black 1112 (8.3) 11/18 (61.1) 1019 @
Ethnicity
Hispanic/Latino 1/2 (50.0) 2/5(40.0) @?}
African American 111 (9.1) 10/17 (58.8) § /17 (52.9)
Other 15/87 (22.4) 83/140 (59 6) 92135 (68.1)
Age
<40y 0/4 (0.0) @&) 57 (714)
40-64y 16/70 (22.9) ] (57.5) 95/146 (65.1)
=65y 1/6 (16.7) P (T2.7) 7/8 (87.5)
=53y (median age) 8/40 (20 Q\ 53/89 (59.6) 52/82 (83.4)
=53 y (median age) 9.-"40@ 4273 (57.5) 55/79 (69.6)
Weight >
<75 kg @23_5) 20/42 (47 8) 34144 (77.3)
=75 kg Q;‘BS (20.6) 75/M20 (62.5) T3NIT (62.4)
BMI Q
=25 C) 4/20 (20.0) 21/35 (60.0) 30/44 (68.2)
=25-30 0 11/42 (26.2) 41/68 (60.3) 44/66 (66.7)
=30 PR 2118 (11.1) 33/59 (55.9) 33/51 (B4.7)
Baseline Platelet Count (10%@’;
<150,000/uL 2/10 (20.0) 8121 (38.1) 13/19 (68.4)
:_*15{],[100.11‘ Q 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)
F_?e\ d 9/55 (16.4) 58/109 (53.2) 771115 (67.0)
§ta@§‘
\ 1/4 (25.0) 7/8 (87.5) 2/2 (100)
No 16/76 (21.1) 88/154 (57.1) 105/159 (66.0)
@ Baseline Viral Load (IlU/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)
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Baseline Viral Load (IUfmL)

<800,000 6/15 (40.0) 12/15 (80.0) 16/20 (80.0)

=800,000 11/85 (16.9) 83147 (56.5) 91/141 (64.5)

=400,000 3/6 (50.0) T/7 (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) 44/79 (55.7) 42/68 (61.8)

PEG2b 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 18/51(29.4) 72/105 (68.6) T7/103 (74.8]
HCV Subtype (TRUGENE)®

1 (subtype unknown) 0/6 (0.0) 913 (69.2) 1%_

1a 9/38 (23.7) 37774 (50.0) M 1.0)

1b 8/36 (22.2) 49/75 (65.3) 47 (73.1)
HCV Subtype (NS5B)*

1a 11/46 (23.9) 50/94 (8.2) £1/96 (63.5)

1b 6/34 (17.6) 444 &} 43/61 (70.5)

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

Missing 0 50.0) 2/3 (B6.T)
Erythropoietin Use .

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

No Wm\?) 42/96 (43.8) 5B/BT (B4 .4)
Opioid Substitution Therapy \)

Yes Q 0 1/1 (100) 4/4 (100)

No 17/80(21.3) 94/161 (58.4) 103/157 (65.6)

Liver Histology'

METAVIR Fibrosis Scaore

FO /5 (80.0) 6/8 (75.0) 35 (60.0)
F1 9/43 (20.9) 52/79 (85.8) B5/78 (70.5)
F2 &0 2113 (15.4) 19/30 (63.3) 23/36 (63.9)
F3 2/5(40.0) 815 (53.3) 4/9 (44 4)
F4 Q (/10 (0.0) BT (35.3) 17122 (77.3)
Missing%\ 1/4 (25.0) 4/13 (30.8) 511 (45.5)
METAV 1D Score
* / 14/61 (23.0) 77117 (65.8) 81/119 (68.1)
. 3 2115 (13.3) 14/32 (43.8) 21031 (87.7)
é}\ issing 1/4 (25.0) 4/13 (30.8) 511 (45.5)
aseline 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) 171 (100)
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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:

' ™y
TW B HCW-RNA
Ungetectable
N=74

1 1
3

s

TV 12 HOW-RMA
Ungtectable

(B4

-

Detectate
SVR 0% (02)
. A

i A
TW 12 HCV-RMNA)

A A
TW 12 HCV-RMNA] | TW 12 HCW-RMNA)

Misging Undeteciatie

SWR D%l SWVR TE % |EE'.'353
\ el I & L

-

RGT-38
SVR 91% E1/ET

1 Subjects did not meet criteria for viral breakthrough (HCV-RNA <10
based on undetectable HCVRNA upon retest, and 1 subject discontinued prl
2 Two subjects had TW 8 HCV-RNA results outside the visit windo
3 Two subjects had undetectable TW 8 HCV-RNA outside the vis

HCVRNA results that were included in the analysis for these 2 °
TW 12 and onebj

4 Includes 1 subject with missing HCV-RNA at

The table below represents the proportio

TW 8 response.

Table 18. Proportion of patients

-
RGT-48

SVR 82% (27/33)

o

RGT-36*
SR 50% (1/2)
-

IS prior to TW 3
SWR 33% (173)

- ~
TW 12 HCV-RMA,
Deteciabie
SR D% (VA4

&

TW &

HCW-RMNA TW & HCW-RINA
Deiectable MAsEINg

=72

MN=1&

etectabis
SWR 0% (0i2)

i
TW 12 HC:'L‘-RI\.—‘\|

Missing
SVR 0% (012) |
T

2

at TW 12). One subject was assigned to RGT-36,

to treatment duration assignment at TW 36.

wg was assigned to RGT-36 and one was assigned to RGT-48.

@ow and were assigned to RGT-36 by IVRS. The detectable
epresent an earlier nominal study visit.

who was assigned to RGT-48.

ents achieving SVR, EOT response and relapsing, by

Vig SVR, EOT response and relapsing, by TW 8 response.

Undetectable HCV-RMNA at TW & Detectable HCV-RNA at TW &

Q Arm 2 Arm 3 Arm 2 Arm3

RGT® BOC/PR48® RGT® BOC/PR48*

SVR™, n/N (%) \ Mg 64/74 (86.5) T74/84 (88.1) 20/72 (40.3) 30/70 (42.9)
EOT, n/N {‘E:-} 9 7274 (97.3) 81/84 (96.4) 40/72 (55.86) 40/70 (57.1)
Relapse"ﬂ;ﬂ\ 8/71(11.3) 6/80 (7.5) 9/38 (23.7) 8/38 (21.1)

WEGZb + RBV for 48 weeks.

lead-in for 4 weeks, then BOC/PR for 32 weeks (if undetectable HCV-RNA at TW 8) or BOC/PR for 32 weeks
acebo/PR for 12 weeks (if detectable HCV-RNA at TW 8).
PR48) = PR lead-in for 4 weeks, then BOC/PR for 44 weeks.
&t available value in the period at and after FW 24. If there was no such value, the FW 12 value was carried forward.

e rate was the proportion of subjects with undetectable HCV-RNA at End of Treatment (EOT) and detectable HCV-RNA at
of 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 to 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 weekg c%

therapy. \\
€

Table 19. Sustained Virologic Response, END of Treatment Response, and Relapse Rate@‘u

Experimental Arms Based on Per Protocol IVRS Assignment Q
Protoco &):SIDI
Undetectable HCV-RNA at TW 8 Detectable H aTW 8
Arm 2 RGT* | Arm 3 BOC/PR48*" | Arm 2 RGT* g&ocmmaa”
SVRE, n/N (%) 63/71(88.7) TUT3(97.3) 28/35 (8 29/40 (72.5)
EOT, n/N (%) 70/71 (98.6) 72/73 (98.6) 34/3 37/40 (92.5)
Relapse®, n/N (%) 7/69 (10.1) 0/71 (0.0) N ) 7/36 (19.4)

BOC = boceprevir 800 mg TID; Cl = confidence interval; FW = Follow-upNee® FICV-RNA = hepatitis C virus-
ribonucleic acid; IVRS = interactive voice response system; S = eron alfa-2b 1.5 pg/kg QW; QW
= once weekly; R = ribavirin 600 to 1400 mg/day; RGT =res N ded therapy; SVR = sustained

virologic response; TID = three times daily; TW = Treatment W

®  Arm 1 (PR48) = PEG2b + RBV for 48 weeks.
Armm 2 (RGT) = PR lead-in for 4 weeks, then BOC.*'@ eeks (if undetectable HCV-RNA at TW 8) or
Wi
B

BOC/PR for 32 weeks followed by placebo/PR for s (if detectable HCW-RNA at TW 8).
Arm 3 (BOC/PR48) = PR lead-in for 4 weeks% /PR for 44 weeks.

Subjects who had =36 weeks of therapy.

The last available value in the period gt a r FW 24 If there was no such value, the FW 12 value
was carried forward. SVR4 rates h “missing=failure™ approach) are provided in ISE
Section 6.2.6.12.

Relapse rate was the proporti@s jects with undetectable HCV-RNA at End of Treatment (EOT) and

detectable HCV-RNA at E ow-up (EOF) among subjects who were undetectable at EOT and not
missing EOF data.

Among early respo \the point estimate favoured a longer treatment duration by a statistically
significant 8.5% 1 0.3-17%). This was, reciprocally, reflected in a significant 10.1% difference
in relapse r 9®/6 CI 3-17%), indicating that discontinuing therapy at 36 weeks in treatment
experigpcgfi egNy responders was associated with a higher risk of relapse, compared to continuing for
anoth eks. On further analysis of patients categories as per prior response, race and degree of
fibro iSs seen that, as expected, most early responders were prior relapsers rather than prior
responders, and that there is no indication that the higher relapse rates seen with shorter
py would be driven by prior partial responders. Furthermore, the majority of relapses were seen
non-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) 6
Race Blacks 0 (0/3) 0 (0/5) ﬁ@
Non-Blacks 10.6 (7/66) 0 (0/66)
Fibrosis FO/1/2 8.8 (5/57) 0 (0/4
F3/4 14.3 (1/7) /
Missing 20.0 (1/5)) )
o

In the subgroup of patients that were late responders and reached 36 we ks%&rapy, the point
estimate for SVR was higher in the RGT arm, where patients discontin &)ceprevir at week 36,
continuing with only P/R (80% versus 72.5% in the BOC/PR48 arm @ the dataset is very small
(n=35 and 40 respectively), there was no indication of a higher rdfe Qfviral breakthrough or relapse in
patients discontinuing boceprevir at week 36, and thus no pos@ -1. of an advantage of a further

12 weeks of boceprevir therapy. O

Analysis performed across trials (pooled analy nd meta-analysis)

Pharmacogenomic Analysis of IL28B in Pha IIIQies of Boceprevir (SCH 503034)

Recently the association of a Interleuki Q)sB genetic polymorphism and sustained virologic
bijets was described! 2. IL-28B can be genotyped as CC, CT,

response in HCV genotype 1 infect&y

or TT at the polymorphic site rleO. Although the prevalence varies among racial groups, the CC
genotype provided a stronger ine predictor of SVR within each racial group than viral load, HCV
genotype, cirrhosis or any o% own predictor of responsiveness to interferon-based therapy.

The phase III studies eva @ BOC/PR versus PR were initiated prior to the identification of the
association of IL28B Wth re€\gonse to PR therapy. However, a retrospective analysis has been
conducted with th ; of determining the distribution of IL28B and its relationship to SVR. The
analyses wege ed using all randomized subjects who gave informed consent for

pharmacog s (PGx) sampling and analysis, had non-missing PGx data, and received at least one
pPevir (experimental arms) or placebo (control arm).

dose P\e
R btesting for IL28B were available for 62% and 66% of subjects who received at least one
f boceprevir 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) 6
Arm 3: BOC/PR 48, n=320 T7(24.1) 181 (56.6) 62 (19.4)
Combined Arms, n=912 259 (264) 491 (53.8) 162 (17.5)

In study P05216 the PR treatment arm (arm 1) had a significantly higher SVR in subjects

v&h CC

genotype (78%) compared to those with the CT (28%) or TT (27%) genotypes. In both b @, evir
treatment arms there was a smaller numeric advantage to treatment in the CC ge
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 inter
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(e.

Table 22. SVR by IL28B type

<

t

exgompared to
bo according
ton of, e.g., a C/C
ard, as the

% (N ubjects
cc? \O cT T

Pooled P05101 + P05216 \

Arm 1: PR 48 72.73 (561 ? 26.21 (38/145) 31.91 (15/47)

Arm 2: RGT 80.95 [a? 63.64 (105/165) 54.72 (29/53)

Arm 3: BOC/PR 48 ?9 71.82 (130/181) 62.90 (39/62)
P05216

Arm 1: PR 48 0.13 (50/64) 28.45 (33/116) 27.03 (10/37)

Arm 2: RGT 81.82 (63/77) 65.05 (67/103) 54.76 (23/42)

Arm 3: BOC/PR 48 80.00 (44/55) 71.30 (82/115) 59.09 (26/44)
P05101

Arm 1: PR 48 \Q 46.15 (6/13) 17.24 (5/29) 50.00 (5/10)

Arm 2: RGT 78.57 (22128) 61.29 (38/62) 54 55 (6/11)

Arm 3B 77.27 (17122) 72.73 (48/66) 72.22 (13/18)

RG :’rﬂ
Th

of this retrospective subgroup analysis should be viewed with caution because of potential

iNfrdnces of the sub-study population relative to the overall trial population. In fact, for all categories
atients, those participating in the pharmacogenetics substudy had higher SVR rates than the
orresponding 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

Title of Study: Long-Term Follow-Up of Subjects in a Phase 1, 2, or 3 Clinical Trial in Which
Boceprevir or Narlaprevir was Administered for the Treatment of Chronic Hepatitis C (Protocol No.
P05063) i >

Studied Period: 05 March 2007 to 04 March 2010 (Ongoing study); Multicenter: 49 sites in ghe

and 24 international sites \\

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

Part 1 includes subjects who participated in a Phase 1, 2, or 3 clinical study in whi &eprevir was

administered. @

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

Subjects are followed for 3.5 years after the End of Treatment %the previous boceprevir or
narlaprevir study. No medication is administered in this stuo

The primary objectives are to:

e confirm the durability of the virologic response i cts with SVR in previous study.

e characterize the long-term safety. Q

e characterize the natural history of HCV se@ce ariants in subjects who received at least one dose

of study medication c)

Of the 979 subjects who received ir in a previous phase I or phase II study 604 were enrolled
is this follow-up study (290 susj irologic responders and 314 treatment failures). Median follow
up was 2 years. The majorit ale (62%) and white (86%), with a median age of 52.0 years

(range: 21-66 years). Q
SVR \

None of the 290 L@ed virologic responders had HCV-RNA virology results that met the criteria for
a definite r . became serum HCV-RNA positive with no subsequent negative results during
Iong—te‘m -Up.). One subject had reinfection confirmed by genotype subtype retesting. Three
subje \ chieved SVR in the previous treatment study had isolated detectable HCV-RNA results
durin ong-term follow-up, and subsequently had undetectable HCV-RNA results on multiple
o@ms. These subjects were considered sustained virologic responders.

e majority 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 6
returned the fastest (median time 0.24 years), followed by V36M (median time 0.78 years); T54S a

R155K returned at similar rates (median times 1.43 and 1.28 years, respectively). With regarg t

treatment failures with RAVs, after 2 years after end of treatment approximately 60% of the

returned to wild type. This means that resistant types are still present after two years thi ; have
implications for future treatment of these patients.
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A . Discussion on clinical efficacy

er for the Rate of Return to Wild Type

7
C

wo 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 Iow@
viral breakthrough. However, the difference was not statistically significant, and the virologicg) i

the lead-in phase has not been formally demonstrated. &\/
O

A disputable non conservative 24 weeks futility rule was predefined in the phase III stud
patients whereas it was set at 12 weeks (as for the SOC) for treatment failure pati&
-Mfected with HIV

Regarding the target population the study population excluded subjects who were
or HBV, subjects with decompensated liver disease, as well as null responder ined 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 ular medical need in this
population is characterized by a more pejorative evolution (in ter ural course and response to
the SOC). HQ

Concerning null responders it is noteworthy that this challe 'qulation was excluded from the

phase III study. However, the MAH considers patients w @Hog decrease at the end of the 4-week

lead in phase to be representative of those with a priggnull¥esponse, and thus to have actually studied

this population. On this basis, it is proposed to ex e indication to the null responder population
asgn

In clinical practice, however, categorizationgf p ts relies on their historical response to the

bitherapy at week 12.

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

Phase III study in naive pati

In both phase III studie @ primary endpoint is the Sustained Virological Response (SVR) defined as
undetectable HCV RN\ 24 Wgeks after completion of therapy (SVR24). This primary efficacy criterion is
in line with the EU nes. This SVR is correlated with cure.

In the studi&@RNA viral load were determined using the Roche COBAS TagMan HCV/HPS Test,

v2.0. Tbe as a limit of quantitation of 25 IU/mL and of detection of 9.3 IU/mL. Thresholds of
95% \{(N# can vary for a given technology which evaluated the sensitivity thus, the threshold
used trials are acceptable.

@hase IIT studies were superiority studies, with the aim of detecting an approx 10% (in naive,
e¥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. 6

Efficacy data and additional analyses @

*
Regarding the Phase III trial SPRINT, overall (for cohort1+2), the addition of boceprevir to P&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 con@fers

robustness in the demonstration.

Addition of BOC to SOC confered a significant improvement of SVR in both t Qelapser patients
(A=40-46%) and the prior partial responders patients (A=33-45%) as de omed in the RESPOND -
2 trial. Such results translate into a SVR reaching 75% in relapser pati and a SVR reaching 52% in
prior partial responders. The high level of statistical significance (p ) provides robustness in the
efficacy demonstration. @

Regarding IL28b, data from a retrospective analysis suggesigl Or naive subjects with CC genotype
the addition of boceprevir to PegIFN and ribavirin does x tantially improve response rates and as
such the added value of boceprevir in patients with good pMNgnostic factors of response to PR may be
questioned. However it is important to highlight tha e patients in the treatment arm benefited
from a shorter treatment duration than patients{re®&gd with bitherapy alone. For naive subjects with
CT or TT genotype, the addition of bocepreWg to IFN and ribavirin seems to improve response rates
(below 30% versus 55% to 71%). For prf} subjects addition of boceprevir seems to improve
response rates for all genotypes. Howe the numbers of pretreated patients is small and the
pharmacogenomic analysis was do gubset of patients and baseline characteristics between the
subset included in the pharmac c analysis was not completely balanced with that of the not
included subset, all these fingg re uncertain. The MAH highlighted the limitations of the exploratory
analysis and that the on t &ent early viral response could be a stronger predictor of SVR.
Furthermore it was ighl@i that there are uncertainties on the clinical utility of IL28B genotyping
in clinical practice.

It was agreed t @a prospective study will help to draw formal conclusion on the clinical utility of
S INg. The SmPC reflects the currently available level of information.

1L28B genoty\
O

Appri treatment durations for different patient categories

@on phase II data, the concept of a treatment duration tailored to the early kinetics of virologic
ponse 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 weekg, |&§fd
in + 24 weeks of triple therapy. ‘\

Concerning treatment naive late responders, results from the P05216 study summarized

indicate that 24 weeks is too short in this subset, as discontinuing therapy at this tirge4 iated by
an apparent increase in viral breakthrough rates, as described above. However, dax ndt indicate
what would be the optimal duration - that is, whether 20 weeks of further exposur®to®oceprevir is
necessary, or if boceprevir treatment can be discontinued earlier, for instanc Q 32. This has not
been studied in treatment naive patients, but it has been investigated in the ent experienced
population comprising of prior relapsers and prior partial responders. As qated above, approximately
45% of boceprevir treated patients qualified as early responders and @ eated for 28 weeks. This
roughly corresponds to the SVR rate in treatment naive patients efp8 to P/R. Thus, the late
responder population would likely primarily consist of a mixtur e )-be P/R relapsers, partial
responders and null responders. This implies a rationale for, N)g at the outcomes of the P05101
study, were the virological efficacy of 32 weeks total bo@ therapy (late responders, RGT arm)
and 44 weeks total boceprevir therapy (late respondges, BOY/PR48 arm) was directly compared. This
small dataset failed to indicate any efficacy differ ween 32 and 44 weeks of boceprevir
exposure in prior relapsers and prior non-respoé{hat are late responders to boceprevir based
therapy. The point estimate in fact favors 3 eeks of boceprevir therapy, and the relapse rate is
similar. What can further be inferred fromfth T response, which is higher in the RGT arm (32 weeks
of boceprevir), is that, as opposed o% with 24 weeks of boceprevir therapy in treatment naive
late responsers, there was no exc al breakthroughs when boceprevir was dosed for 32 weeks,
in comparison to 44 weeks.

Now, it may be argued that 'SQS demonstrated in a different population, but as stated above, the
baseline interferon resp ness in the subpopulation of treatment experienced late responders is
likely to largely overldQ witf\hat of treatment naive late responders. Therefore, a reasonable guess on
available evidencefs 32 weeks would be sufficient for maximizing SVR rates in most interferon
responder s§ra ht of the safety profile of boceprevir, risk/benefit is considered to likely be more
positive wi an with 48 weeks of therapy, though the uncertainties of this inference are

ackng eXn this basis it is proposed that the boceprevir regimen for treatment naive late

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

I@ ment experienced early responders that were randomized to the RGT arm, and thus received 4
of lead in followed by 32 weeks of triple therapy, SVR rates were lower than in corresponding

tients 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. @

The recommended treatment regimen for treatment experienced late responders is 4 weeks Ié&l
followed by 32 weeks of triple therapy, followed by 12 weeks of P/R. The rationale for a totaﬁ
rather than 44 weeks of therapy has been described above. There is no evidence for an a enefit

of boceprevir use beyond week 36. Q
Cirrhotics represent a special case. Very few patients with the most advanced deg \6 iver
histopathology were included in the boceprevir trials. No conclusion can be m %e optimal
treatment duration in cirrhotics from these data. An important consideration hotics is that this
subgroup contains the patients in whom achieving an SVR may be expec®qgd to have the most
immediate clinical consequences. Thus, a particularly conservative ap@ to optimizing the
likelihood of response can be motivated in this group. On the oth they may be the most
sensitive to some boceprevir side effects, particularly thrombg i and neutropenia. Therefore
the primary recommendation 4 weeks lead in + 44 weeks herapy. However, the SmPC should
clearly state that adequate monitoring of side effects is@unt, and that boceprevir should be
discontinued if the side effect profile of the patients iggdicat®that the risks may outweigh the benefits.
Also for prior null responders, for whom the evi ﬁ bfficacy of boceprevir is altogether indirect,

treatment durations of 4+44 weeks are primaril mmended.

Stopping rules C)

In the phase III studies the stoppi es were different for naive and treatment experienced patients.
A disputable non conservative eks futility rule was predefined in the phase III study in naive

patients whereas it was set Q1 eeks (as for the SOC) for treatment experienced patients. The MAH
was asked to justify why @ ervative measures are not equally proposed for both naive and treatment
experienced patients.

The question is, physician do something between week 12 and week 24, to avoid unduly
keeping a t&\ naive patient under unchanged treatment whereas no benefit can be anticipated
(and orly

g futility rule that would be applicable for both treatment naive and prior treatment failure
re proposed: discontinue all 3 drugs if HCV RNA is 2100 IU/mL at Treatment Week 12;
inue all 3 drugs if HCV RNA is detectable at Treatment Week 24.

ese 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/P05101 6
in treatment experienced. Despite this exclusion criteria, the MAH claimed that clinical experience w,
gained in “null responders” by using the lead in phase to re-qualify patients (<1 log copies/mja

4) \
The MAH highlights that there is a close correlation between the historical week 12 resporior
treatment (<2 log copies/ml) and the week 4 on treatment (<1 log copies/ml). Furt@
applying the week 4 definition of null responders, a significant benefit of the trithe s
RESPOND 2/P05101 over the PR in this challenging population (RGT 33%, no R
a lead in response of <1 log10 is not considered a sufficiently sensitive subst
(defined as <2log10 decline at week 12, it is recognised that the findingsgn th
supported by outcomes in the still more strictly defined subgroup of p %
during the lead in. Among such patients 0% reached SVR in the C(Q@T\

hen
hown in

o, PR 0%). While
r null response
category are

with <0.5 log10 decline

, Whereas 28-30% reached

SVR in the boceprevir arms (pooled cohort 1 +2).

The total sample size underlying this point estimate is 84 pg versus 25 patients in the P/R arm).
Thus, there is hardly any doubt that boceprevir increase ates in null responders, though an
exact estimate of the magnitude of this effect is not@lab

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

Assessment of paediatric data bgal efficacy

No clinical studies in paediatrg nts have been carried out.

2.3.4 Conclusions er clinical efficacy

Boceprevir provid \er rates of SVR as compared to the current standard of care with
Peginterfercw avirin (PR). The gain of SVR in the Phase III/SPRINT 2-P05216) in treatment

of the magnitude of approximately 30%. In the Phase III/RESPOND 2-P05101 in
ienced the gain was approximately 40%. For both studies, superiority over placebo+
lished with p<0.0001.

naive patie
treatmentgx
P/R a\‘a
R 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
e recognized and leave a level of uncertainty concerning the predictive value of IL28B that requires

addressing 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 6
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 shoul®
hampered by exclusion from the indication. Furthermore it can be acknowledged that the ad &of
boceprevir might increase the likelihood of achieving SVR in null responders waiting for o

therapeutic management that might require in the future combination of antiviral @

2.4 Clinical safety 0
Patient exposure @

7 subjects were exposed to
three Phase II studies, and five

During the course of clinical development of boceprevir, approxima
any dose of boceprevir in 28 clinical trials, including 20 Phase I sti %
Phase III studies as of the clinical database cut-off dates.

Phase I: 377 healthy volunteers, 18 subjects with hepa\@rment and 8 subjects with renal
impairment and 176 subjects with chronic hepatitis C.

Phase II/III: 2098 subjects in study P03523, P05, 5101, P03659, P05514 and P06086 (Note:
study P0O6086 and P05514 were included becaus® th®ugh they are ongoing, they are open-label).

In these studies the total daily dose of bo &r ranged from 300 mg up to 2400 mg. Most

pursued for registration. The dura oceprevir treatment in the Phase 2 and 3 studies ranged
from 1 day up to 396 days. Si@ rcent (66%) of subjects who received boceprevir 800 mg TID
were treated for >24 weeks:

See table 23 beIOW.\Q
e
O
S
%,

(1900/2098, 91%) of the subjects W\ 400 mg boceprevir daily as 800 mg TID, the dose being
%:
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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 800 mg TID
Treatment Duration® n=44 n=39 n=115 n=1900
Received Any Treatment a4 (100) 39 (100) 15 (100) | 1900 (100)
<24 Weeks a4 (100) 39 (100) 115 (100) | 1900 (100)
>24 Weeks 24 (55) 20 (51) 69 (60) | 1251 (66)
Statistics (Days)®
Mean 1537 147 1 151.9 1847
sD 39.9 525 a7 98 6
Median 162 155 159 1
Minimum 74 3 20 Q
Maximum 206 215 207

\d

Key Studies Integrated for Safety Assessment (P03523, P05216,Q1 P05101)

A total of 547 subjects in the PR arms and 1548 subjects in the B

received at least one dose of any study medication.

Table 24. Distribution of Treatment Duration in the K S

| oTwee

Nungme%) of Subjects
Treatment Naive atment Failure
P03523/P05216 PO5101 All Subjects
PR BOC;PR\ PR BOC/PR BOC/PR
Treatment Duration® n=467 N =80 n=323 n=547 n=1548
Received Any Treatment | 467 (100) 80 (100) | 323 (100) | 547 (100) | 1548 (100)

rms of the key studies

| 449 o7) | 79 (@9) |318 (98) |s528 (a7) | 1507 (97) |
| Two24 | 399 4 80) | 25 (31) |238 (74) [424 (78) | 1212 (78) |
] TW 48 | 214 467 (38) | 23 (29) | 140 (43) |237 43) | 607 (39) |
hd
The key studies for w lysis are the two phase III studies: P05216 in naive patients and P05101
in pretreated pati% the phase II study in naive patients P03523. In these three studies 800 mg
g

iven, thus daily 2400 mg boceprevir i.e. the proposed dose. The phase II

PO TID bocepr
study in pret d patients is appropriately not integrated because subjects were treated with

differenst d@

In to

of boceprevir.

le eeks; and 39% for 48 weeks.

dverse events

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

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=1543
Median Treatment
Duration (Days) 216 197 104 253 198 .20%‘ :
n (%) n (%) n (%) n (%) n (%) ?
Treatment-Emergent AE | 460 (99) | 1217 (99) 77 (95) 321 (99) 537 (98) (99)
Treatment-Related N
Treatment-Emergent AE 456 (98) | 1212 (99) 77 (96) 320 (99) 533\ 1532 {99)
Serious AE 39 (/) 125 (10) 4 (5) 39 (12) 0} 164 (11)
Death® 4 (1) 3 (<1) 1 (<1) @4 (1) 4 (<1)
Life-Threatening 7N 13 (1) 9 7 (1) 22 (1)
Study Drug @
Discontinuation Due to
AE 65 (14) 172 (14) 2 (3) 10) 67 (12) 205 (13)
Dc:-ge Modification Due to
AE" 121 [26) E05 (41) 100 (31) 132 (24) 605 (39)

PR=peginterferon alfa-2b+ribavirin; R=ribavirin; TID=three times
h&tment arms and were consistent with those
geusia are the only two events that were reported
ompared with the pooled PR control arms of the key

AE=adverse event; BOC=boceprevir 800 mg PO TID; P=peginterfe'!ia-2

Treatment-emergent AEs were similar acro
reported with standard of care. Anaemia
with a 210% difference in the BOC/PR

studies.

Anaemia, neutropenia, and thr

(P05101).

The profile of trea

investigatore

treatment %
fatig *

; PEG=peginterferon alfa; PO=orally;

openia occurred in 4% versus 1 % in the control arm. Nausea
also more commonly reported in subjects receiving PR control or

and vomiting, and depressio&S
BOC/PR in the treatment@ ubjects (P03523/P05216) compared with previous treatment failures

related AEs (considered possibly or probably related to study drug, by
ilar to that of the treatment-emergent AEs. The most frequently reported
AEs (considered possibly or probably related to study drug, by investigator) were:
ia, nausea, headache, and dysgeusia. No novel treatment related AEs were reported.

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

Treatment-naive

PEG/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
oy [} Qs o LT .
Preferred Term n (%) n (%) n (%) n (%) n (%) 3 Con
Subjects Reporting Any
Adverse Event 456 (98) | 1212 [99) 77 (96) 320 (99) 533 (97) | agN(99)
Blood and Lymphatic
System Disorders x N
Anaemia 142 (30) 611 (50) 16 (20) 144 (45) 158 _ 755 [49)
Meutropenia a8 (19 304 (25) 8 (10) 46 (14) f18) 350 (23)
Gastrointestinal
Disorders
Diarrhoea 88 (19 279 (23) 12 (15) @ 100 (18) 353 (23

51 (9) 174 (11

( )
Dry Mouth 44 (9) 128 (10) 7 (9) %14} ( )
Dysgeusia 73 (16) | 427 (35) 9 'Qﬂ (44) 82 (15) | 568 (37)
Nausea 187 (40) | 556 (45) 3\0 134 (41) | 217 (40) | 690 (45)
Vomiting 54 (12) | 228 (19) 0 (8) ) 60 (1) | 271 (18)

General Disorders and
Administration Site

Conditions

Asthenia a4 (18) 1@ ) 13 (16) 68 (21) ar (18) 247 (16)
Chills 137 (2 AN (33) 24 (30} 105 (323) 161 (29) 515 (33)
Fatigue 272 (5 710 (58) 40 (50) 179 (55) 312 (57) 889 (57)
Influsnza Like lliness 146 264 (22) 20 (25) 75 (23) 135 (25) 339 (22)
Injaction Site Erythema (13) 131 (11) 7 (9 36 (11) 66 (12) 167 (11)
Injection Site Reacgn 2 {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 24 (T 42 (8) 148 (10}

’ c,)\QQ 39 (8) | 124 (10) 3 (4)
>
2
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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)
Musculo_sl-;ele_tal and
Bgﬂ:j;::e Tissue QD
Arthralgia 79 (17 216 (18) 11 (14) 66 (20) a0 (16) 2
Myalgia 110 (24) 275 (22) 19 (24) 79 (24) 129 (24) (23)
Mervous System
Disorders Q
Dizzinass 67 (14) 219 (18) 8 (10 B0 (15) Q& 269 (17)
Headache 196 (42) bh4 (45) 38 (48) 129 (40) @ 3] 683 (44)
Psychiatric Disorders
Anxiety 55 (12) 151 (12) 5 (6) 39 50 (11) 190 {12)
Depression 96 (21) 255 (21} 12 {15) ned] 108 (20) 302 20}
Insomnia 154 (33) 403 (33) 16 (20) QZEB} 170 (31) 498 (32)
Respiratery, Thoracic OQ
ar_‘-d Mediastinal \
Disorders
Cough a8 (19 194 (16) (15) 63 (20) 100 (18) 257 (17)
Dyspnoea 73 (16) 227 (1@ 13 (18} B9 (21) 86 (16) 296 (19}
Dyspnoea Exertional 36 (8) 10 4 (b) 36 (11) 40 {7) 136 (9)
3Skin and Subcutansous
Tissue Disorders
Alopecia 126 (2 13 (18} 71 (22) 139 (25) 404 (26)
Dry Skin 6 (8) 70 (22) 88 (16) 284 (18)
Pruritus Q( 24) 265 (22) 14 (18) 61 (19) 125 (23) 326 (21)
Rash \ 719 200 (16) 4 (5) 43 (15) 91 (17) 249 (18)

D
A

The t E@related AEs reported after the PR lead-in (i.e., newly occurring or worsened in severity)
inclué\ well-known AEs associated with PR: Depression, irritability and weight loss are long-term
ef@ PEG therapy. Anaemia occurs with PEG/RBV therapy, and typically follows a pattern of
e for the first 12 weeks of treatment. Addition of boceprevir to PR therapy is associated with an

ditional 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%)

Number (%) of Subjects 6
Treatment Maive PEGI/R Treatment Failure )
PO3R23/POS216 PO5101 Total
System Organ Class PR® BOC/PR PR BOCIPR PR®
Preferred Term n=373 n=1095 n=75 n=297 n=443 392
Subjects Reporting Any
Adverse Event 188 (50) 546 (50) 35 (47) 174 {59) 223 v \?20 (52)
General Disorders and o
Administration Site
Conditions 63 (17) 168 (15) 19 (25) 67 (23) @ (18) 235 (17)
Fatigue 40 (11) 102 (9) 15 (20} 44 {Q 55 (12) 146 (10)
Psychiatric Disorders B4 (17) 186 (17) 10 (13) @] 74 (17 247 (18)
Insomnia 32 (9) 98 (9) 3 (4 (11) 35 (8) 132 (9)
4

Dose finding Study \O

Overall, a similar incidence of AEs was observed amII dosage groups, with at least 93% of
subjects reporting AEs. For anaemia, see furthegfladgratory findings).

Except for dysgeusia, events reported duri e trial were well recognized as side effects associated
with PR therapy. A dose-dependent incredge i dysgeusia was reported when boceprevir was part of
the therapy. At the lower doses of O@nd 200 mg, only 6% (3/48) and 4% (2/49) of subjects,
respectively, experienced dysgeusj number increased in the group treated with 400 mg TID to
25% (36/146) of subjects. The incidence of dysgeusia was observed in the group treated with
boceprevir at 800 mg TID, vﬁ %0 (31/65) reporting dysgeusia. Overall a percentage of 37% was
found in the key safety ). 4

Response quid@aov in the phase 111 Studies P05216 and P05101
.
In order to &che safety experience for all treated subjects, safety comparisons of RGT are
&% G’by a comparison of treatment in Arm 2 RGT (regardless of assignment) with the 48-
R arms and the 48- week PR control arms in each of the two studies. If a safety advantage
GT 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
ach 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 a%g
BOC/PR arms. Most (98-99%) subjects reported at least one AE early, within the first 28 wee f.
treatment. After TW 28, however, 67% of PR-treated subjects and 70% of BOC/PR-treate ﬁects
had the new onset of at least one AE. Hematologic events and fatigue were reported, wj gonset

after TW 28 by >5% of subjects in both PR- and BOC/PRtreated subjects. \
Deaths

Eight subjects died in the key studies: one in study P03523, bocepre (drug cocaine toxicity)
unlikely related; six in study P05216: four in control arm: one car Q cSpiratory arrest, unlikely

related; one suicide, possible related; one death by accident, y
cause, unlikely related. Two in boceprevir arms, one suicidg
unlikely related. One death in study P05101: one suicideNS
AEs, the patient committed suicide during follow up @e),

@finding studies. In the ongoing study P05685 two

onia staphylococcal, possibly related and one cardiac

M| blinded. One subject in the screening phase for ongoing study
’n ikely related. And in the ongoing follow-up study P0O5053 where
tATee subjects died: one progression of hepatic cirrhosis, one hepatic
ancreatic carcinoma all three were unlikely related. Thus in total an

Serious adverse event/deaths/other significant events

llated; one death unknown
jble related and one cardiac arrest,
as attained, there were no significant
he death was unlikely related.

Other studies

There were no deaths in the phase I an
subjects died: one multi organ fail
failure, unlikely related, treatment
P06086 died suddenly, consi
no medication is administe
neoplasm malignant and
additional six subjectqgdied.

In study P0568
note in a cr8 u

(includipg

were more infections reported on boceprevir (22%) than control (12%). Of
comparison of safety there was a marked increase in the risk of neutropenia

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

is aIs&
T . Cross-Study Comparison of safety: PO5685 and P05101 (Both Studies Evaluated Patients

eviously 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% 6
Neutrophils<750/mm? 18% 28% 9% 20%
Grade 3-4 ~
Neutrophils< 500/mm? 3% 14% 4% 7% *
‘? o

Grade 4
Thrombocytopenia as AE 6% 7% 0%
Platelets <50 x 10°/L 7% 10% 0 5
(Grade 3) &
Platelets <25 x 10°/L 0 1% 0 \) 0
(Grade 4) lb

L3
Other Serious Adverse Events &

SAEs were reported in 8% of subjects in the PR control arm and 1 % af subjects in the BOC/PR arms.

Most of the SAEs were reported by only one subject; SAEs r. e® by more than one subject were the
types of events often associated with long-term PR the were reported with somewhat higher
frequency in the boceprevir-containing arms (hematolo%9/1548 [1%] vs 2/547 [<1%];
gastrointestinal: 29/1548 [2%] vs 6/547 [1%]; and@hiatric AEs: 24/1548 [2%] vs 5/547 [1%]).

See table below:

Q)
oQZ
0\()\
%)
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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 P05101 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 * 6
SAE 39 (8 |125 (10)] 4 (5 | 39 (12| 43 ® |14 (11) \
Blood and L‘_\,‘mphatlc
System Disorders 2 (<] 14 ()| o s @ | 2 @l 9
Anaemia 1 (<1) M| o 5 @ | 1 =1 \{11
Neutropenia 0 M| o 0 0 1)
Gastrointestinal Disorders | 6 (1) | 20 (2) | 0 9 3| 6 2)
Abdominal Pain 1 (<) 3 (<1)] o 2 )| 1e <K 5 (1)
General Disorders and K
Administration Site
Conditions A4 M1 @ 24 (2)
Chest Pain 0 (<1) 9 (1
Hepatobiliary Disorders 3 M| 1 (<1 2 (<1)
Cholelithiasis 2 (<] 0 0
Infections and Infestations | 8  (2) | 30 (2) % (2
Appendicitis 1 ()| o 3 (<)
Gastroenteritis 0 5 (5 5 (<1)
Median Treatment Duration
(Days) 216 104 253 198 201
Musculoskeletal and
Connective Tissue
Disorders 1 0 «| o 3 M| 1 =] 8 )
Intervertebral Disc
Protrusion 2 (<] 0 2 ()| o 4 (<1)
Neoplasms Benign,
Malignant and Unspec'\
(Incl Cysts and Poly 6 ()| 8 ()] o 1 | 6 @]9
Nervous Sysfe 3 M1 oml1 w3 ®|la mlw
Parkinsonj 0 0 1 (M| o 1 (| o
'gx:s ders 5 ()] 16 (1] o 8 @] 5 )] 24
' 1 (<1) «| o 4 M| 1 =l
al Ideation 0 1| o 2 ()| o 4 (<1)
tidal Ideation 2 (<1) M| o 5 @ | 2 =] 12 @
Respiratory, Thoracic and
Mediastinal Disorders 1 «y| 8 m]| o Ml 1 @l nom
Dyspnea 0 2 (<1) 2 ()| o 4 (<1)

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 E
Rate is the incidence rate per 100 person years. . 6@

n

When incidence is adjusted for exposure the incidence of severe anaemia appears somewhatg r
in the

experiment arms rate 0.7 versus 0.2.The same is true for neutropenia. The lower exposu@
PR arms is due to the higher treatment failures (futility rule). Q
The cases of thyroid neoplasm were classified as mild. 0\
Other studies & ®

Overall, the types of SAEs reported in the ongoing studies were co§:@e to those reported in the

key safety studies. Q
Laboratory findings \O

Anaemia
Subjects with Hgb values of <10 g/dl were cons@ anaemic whether or not the investigator
assigned an AE of anaemia. The proportion

higher in the boceprevir arms (49%) comffa
to anaemia/hemolytic anaemia occurr:
control arms (13%).

Table 31. Hemoglobin distr

subj®cts reporting anaemia /hemolytic anaemia was
ith the control arms (29%). Dose modifications due
as often in the BOC/PR arms (26%) compared with PR

Mumber (%) of Subjects
Treatment-naive PEG/R Treatment Failure
PO3R2APOR216 PO5101 All Subjects
PR® BOC/PR PR BOC/PR PR? BOC/IPR
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.

BEETAc BOC /PR Ak Tatal PR

sy

. Bl it e —— - ——d—__ ;:
. —— A __  m
i S T =S i S - 0

Herneglobin {g/dL) Mean Valuas
-~
1
>

) 1 I |
I T T T T T T T T T T
L] L= '] (=] (=] =+ (=] a =
fe £9tm@ S 28 % 0§ O g 3
LT =L E 3 = 4 = 3 = =L =
Mean Hemoglobin Concentration Over Tim reatment Arm in the Key Studies

Multivariate logistic regression analysis w(}armed to identify baseline and disease characteristics
associated with anaemia. In the treatm ive populations of studies P03523 and P05216 and using
the full model, treatment with boc N lOW baseline Hgb, female sex and age >40 were significant
factors for developing anaemia nt [BOC/PR vs Control, OR 2.9, p<0.0001], baseline Hgb [OR
0.6, p<0.0001], sex [femaleﬁ e, OR 1.9, p<0.003], and age [<40 vs >40 years, OR 0.4,

p<0.0001]).
Multivariate logistic %& analysis was also performed to identify baseline and disease
characteristics ass% with anaemia in the previous treatment-failure population in Study P05101.
Similar risk’fac anaemia were seen compared to the treatment-naive population, with the
addition of ra&\-black being associated with an increased risk.
*
e

AE t tially representing clinical symptoms of anaemia were selected. AEs that are
charé c of anaemia were reported with similar frequency in the PR (76%) and BOC/PR arms

(%. e 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).

CHMP Type II variation assessment report
EMA/CHMP/393216/2012 Page 64/78



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 mg\%
General Disorders and &\v
Administration Site
Conditions 128 (83) | 264 (68) | 565 (75)
Asthenia 31 (200 | 66 (17) [ 107 {1 (18)
Chest Pain B (R) 6 (2] 1 13 (2)
Fatigue 101 (66) | 211 (55) | 4 1] 412 (52)
Dizziness 30 (19) | 45 12151 (20} | 118 (15)
Respiratory, Thoracic, and
Mediastinal Disorders 52 (34) 243 (32) | 17T (22)
Dyspnoea 37 (24) )| 165 (22) | 130 (16)

The overall the incidence of AEs characteristic of ana
reported in similar frequencies. When the AEs
to = 10 g/dl, subjects with Hgb < 10g/dl experi&&c

of the treatment group.

Management of anaemia

The use of EPO and/or RBV d
<10 g/dl; it was recomme

decreased to <8.5 g/dl.

o
%tigue, dizziness and dyspnoea) were
arioébed for subjects with Hgb < 10g/dl compared

e® more fatigue, dizziness and dyspnoea, regardless

uction was recommended if the Hgb concentration decreased to
at RBV be interrupted or discontinued if the Hgb concentration

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

treated subjectQ

.
and with b dose reduction and erythropoietin use in 32% and 46% of subjects, respectively. in
21% of* rejpited subjects and 14% of BOC/PR-treated subjects with hemoglobin <10 g/dl, neither of

thes ds were retorted to.

Ir@l EPO 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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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.

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. @
.
Hematolegy: RETICULQCYTE COUNT (1), Mean of RET Volue \6
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.
The total r@&%e count is lower in BOC arms compared to PR arms regardless of the use of EPO.
.

Tran@ns
O@ 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

S.

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

O

Table 33. ®
A N
Mumber (%) of Subjects
Treatment Maive FEG/R Treatment Failure '
PO3523/P05216 POS101 All Subjects
PR® BOC/PR FR BOCS 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) ) 62 (19) 72 {13) 341 (22)
=0 5" 19 {4) G4 (8) ) 21107 224 115 (T)

Co-administration with alfa 2a vs alfaf2bg(Mistorical comparison P05685 vs P05101)

It has to be underlined, that the ri
boceprevir is combined to alfa

utropenia (including grade 4) is markedly increased when
was associated with a higher risk of infection.

Table 34. &
Q 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 axﬁ'on‘(mean) 105 days 334 days 104 days 336 days
AE . £ N 100% 100% 96% 100%
N 10% 13% 5% 14%
0 2 (1%) 0 0
ntinuation 4% 17% 3% 12%
odification 22% 43% 14% 33%
§anaemia as AE 33% 50% 20% 47%

» Hb<10g/dl 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) t

Platelet counts @
Decreases in platelet counts are known to occur with interferon treatment. Mean platelet counts%
decreased from baseline during treatment, reaching a plateau from TW 12 to TW 48 and retQ\cj 0
near baseline levels by FW 24. More subjects in the BOC/PR arms (3%) met the platelet

reduction criterion (Grade 3 thrombocytopenia) than did subjects in the PR control

se-

; three

treatment-naive subjects in the BOC/PR arms (3/1536 [<1%]) met the discontinu
compared with 0% of subjects in the PR control arms (see table below). Subj i
platelet counts were more likely to meet the criteria for dose modification or

discontinuation. K

Subjects

iterion,

Table 35. Distribution of Platelet Counts During the Treatment Ph

Murn

Treatment-naive Treatment Failure

PO3523/P05216 PO5101 All Subjects
PR? B R FR BOCIPR FR® | BOC/PR
n=467 n=80 n=323 n=547 | n=1543
Mumber of Subjects Included® n=458 =214 n=80 n=322 n=538 | n=1536
¥
Platelet Count {107/L) ~
25 to <B0° 35 (3) a 12 (4) 1) |47 (3)

<254 bQ 3 (=1) 0 0 0 3 (<1)
Safety in special populati@

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

Inhibin B was &gst& as a surrogate for Sertoli cell function in the testes and was evaluated in 571
male smibj ) addition, semen analysis was conducted in 19 males. These results showed no
evide x red testicular function.

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

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
Median Treatment Duration (Days) 216 147 104 253 198 201
Cirrhosis n=21 n=73 n=10 n=39 n=31 n=112 - @
Treatment-Emergent AE 21 {100) 73 (100) 10 (100) 35 (100) 31 (100) 112 (®0) OD
Treatment-Related, Treatment- 21 (100) T3 (100) 10 (100) 38 (97) 31 (100) 11 K 4
Emergent AE
Serious AE 3(14) 11 (15) 0 7(18) 3(10) @
Death 0 0 0 0 0
I;iie-Threatening Treatment-Related 1(5) 0 0 2(5) 1(3) \QZ (2)
i:_ud-,r Drug Discontinuation Due fo 2(10) 10 {14) 1(10) 6 {15) SQV 16 (14)
Dose Modification Due to AE® 10 {48) 31 (42) 3 {30) 13 {(33) %} 44 (39)
No Cirrhosis n=435 n=1126 n=66 n=260 n=1386
Treatment-Emergent AE 429 (99) 1118 (99) 63 (95) 258 (93) 492 (98) 1376 (99)
Treatment-Related, Treatmeant- 426 (98) 1113 (99) 63 (95) 258 (93) 289 (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)
I — . .— o 4
'IL'Irfeea-trnrlureun:;t—eRn;Ir:agted A 6 (1) 13 (1) 0 h 6 (1) 18 (1)
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) m 83 (32) 113 (23) 544 (39)

R=ribavirin; TID=thrae times daily.
a:  Excludes events for 36 subjects in Study P03523 after they cross%rfro rm 1 (PR} to BOC/PR (see the PD3523 CSR for events in these subjects).

b:  Excludes subjects who discontinued due o adverse events.
¢ Deaths are included in serious AE count. 0

In the key studies, the safety profi errevir has been evaluated in only 73 naive patients and 39
pre-treated patients. No death n reported in cirrhotic subjects. In boceprevir-containing arms,
more patients with cirrhosis& nced serious adverse reactions and AE leading to treatment

ile of boceprevir appears to be globally similar in these patients

AEs=adverse events; BOC=hoceprevir 800 mg PO TID; P=peqginterferon alfa—QM\:erremn alfa; PO=orally; PR=peginterferon alfa-2b-+ribavirin;

discontinuation. The safe

compared with patiw t cirrhosis. Similar results are retrieved for patients with advanced liver

fibrosis (score F3/%
fet

e number of patients with cirrhosis and advanced liver fibrosis is limited.

ebo-controlled aimed at evaluating the efficacy and the safety of boceprevir in combination
andard 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
8 weeks.

.
The s® oceprevir is currently being investigated in a Phase 2 study. Study P05411 is a double-
%)

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.

No deaths were reported during this study as the cut off date of 01 December 2010. 10 subjects @
(11%) experienced SAEs including two subjects who had a SAE of anaemia. ¢ 6

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

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

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

Hematologic laboratory values during the treatment phase are sur%@j in the table 37 below:

Table 37. Lowest Hematologic Laboratory Values during the @

Category.
\ o POS411
Humber [ Zemgl SubjeCts

SUR Period’ umulative Period
WHO Grads n=53 n=93

Pase, by Modified WHO

Hemoglobin (g/dL)

Number of Subjects® 9\ a0
85 <11.0 6 (30} 29 [32)

1
80-=85 2 (15) 15 16)
§5-=80 3 (2) 2 (2
85-=10° MA 23 (25) 23 (25)

<B.5° 4 4) 5 (5)
Meutrophile (10%/L)

Mumber of Subjects ¢

10 -15 K 1 26 (28) 28 (30)

0.75-<1.0 2 24 (26) 23 (30)
\ :

4 ) )

05 -=075° 10 {(11) 10 (11)
=05° 3 () 3 (3
Platelsts {1 :".-'u
Mumber of Sul 52 492
70 - g0 1 16 (17) 17 (18)
5 2 2 2 2 2
3 4 4) 4 {4
ber of Subjects® 82 g2
20-29 1 7 (40} 39 (42)
15-=20 2 16 (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 < 6
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 < 50 \

There were no grade 4 decreased platelets during the study. However, 4% of patients ex ed

decreased platelets < 50 x 10%/L. Q

Safety in patients in hepatically and renally impaired subjects (studies ARQ327 and P05579)

The safety of boceprevir was evaluated in 18 hepatic-impaired subjects tc&o healthy control
subjects. Subjects received a single 400mg dose of boceprevir. In thi (P03747), on (4%)
subject, in the severe impairment group, reported one AE of vomitj ng the study which was mild
in intensity and possibly related to treatment. There were no d t@SAE and no subject who
discontinued because of an AE. 6

The safety of boceprevir was also evaluated in renally—i@subjects (6 healthy subjects and 8
subjects with end stage renal disease (ESRD). In thigsgtudyYhealthy subjects received one 800mg
single dose of boceprevir. Renally impaired subje @ived a second 800mg single dose to determine
the effect of dialysis. 6

A total of 2 subjects (14%) (both in the E up) reported 3 AEs (ventricular extrasystoles and
flatulence in one subject and catether t sis in another subject) of moderate severity and which
were considered unlikely related to @nt. There were no death, no SAE and no subject who
discontinued because of an AE. 6

Safety related to drug-

$nteractions and other interactions

A total of five clini
clinical pharma

-interactions studies in healthy subjects were conducted in the boceprevir
ogram. Boceprevir interactions with the AKR inhibitors ibuprofen and diflunisal;

itors clarithromycin, ketoconazole, and ritonavir; the CYP3A4/5 inducer efavirenz,

bstrate midazolam, the nucleotide reverse transcriptase inhibitor tenofovir and an oral

ave been studied.
OQ 0 important safety concern was raised from these drug-drug interactions studies.

key studies, the following CYP3A4/5 substrates, inhibitors and inducers were also examined as
ncomitant medications:

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.

Discontinuation due to adverse events

Discontinuation due to AEs

Overall, there was no difference between the PR control (12%) and BOC/PR (13%)
of subjects that experienced AEs that resulted in study discontinuation. In the stu
patients (P05101), there were fewer discontinuations due to AEs in the PR cont

to the BOC/PR arms (10%); while in the studies in naive patients this was co@
as well as experimental arms. Events resulting in discontinuation were a a

nausea, depression, and suicidal ideation.

Although overall discontinuation is comparable between control a

incidence is corrected for exposure the incidence of anaemia a
discontinuation appear to be higher in the experimental ar

o

@exposure is presented the following table.

rate in the PR arms is due to the higher treatment failur

The incidence of discontinuation due to AEs adjuste

O

%
N

;ercentage

(3%) compared

le 14% for control

fmi wasthenia, fatigue,

rimental treatment, when

rPpenia leading to
pared to control. The lower exposure
ity rule).

Table 38. Q
p _‘ 7 BOC/PR N=1548
& d rate % rate
Anaemia 1.2 1 2.4
.\
Neutropenia V 0 0.0 <1 1.1
g
Rate is the incidenc N pew 100 person years.
Dose modificati @
0
AEs Ied.to odifications in 39% of subjects in the BOC/PR arms and in 24% of subjects in the PR

contr the key studies. Dose modification of only boceprevir or placebo (not for PEG2b and
red in 1% of subjects.

éoportion of subjects with PEG2b dose modifications was similar in the PR arms and BOC/PR
rms; 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
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.

CHMP Type II variation assessment report

EMA/CHMP/393216/2012

Page 72/78



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
Anaemia 12 18.6 24 37.7
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.

Post marketing experience

No post-marketing data are available.

2.4.1 Discussion on clinical safety

Globally, the addition of boceprevir to standard o
rate of serious adverse events and the rate of ad\gr
dose modification compared with the controw. he difference was more marked in pre-treated

patients than in naive patients.

&

\
&

)
N

eginterferon plus RBV led to an increase in the
events leading to study drug discontinuation or

The most frequently reported adve gions in boceprevir treatment arms were comparable to
-like syndrome (fatigue, chills, headache), hematologic
intestinal disorders. However, compared with the control arm, the

those reported in the control ar
disorders and (anaemia) and

addition of boceprevir incr, significantly the risk of developing anaemia, neutropenia and

gastrointestinal disorder: as diarrhoea, nausea but also in a higher extent dysgueusia.

There was by cont%\ apparent increase of the risk of having other IFN -related adverse reactions,

such as psych

that

49% and 37% of boceprevir-treated subjects respectively.

rders, cardiovascular disorders or endocrine disorders.

The most E} nt aspect of the safety profile of the drug is the high rate of anaemia and dysgueusia

dysgueu5|a this event generally did not lead to study drug discontinuation (only in 2
@s in the clinical development program) and few events were judged serious by the investigator.

e 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.
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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 cIinicalb
development program. In terms of safety, there was no apparent increased risk of developing adve

events commonly associated with erythropoietin in EPO users versus non EPO users in the Boge
development program. A slight increase of thrombo-embolic events is however observed in b Ir
—treated subjects who receive EPO (1.2%) versus those who did not receive EPO (0.7%). JiagNJight
increase is mainly driven by a slight higher percentage of deep vein thrombosis (0.6%0 0) and
pulmonary embolism (0.3% vs 0.1%). Globally, these differences were not unexpe@ to the

known safety profile of EPO.

More problematic is the occurrence of one serious of Pure Red Cell Anaemia (@Qith anti-EPO
antibodies in the boceprevir clinical development program (with an incidegce .5 per 1000 patients).
Reassuringly, the patient fully recovered and was no longer transfusiop=gzendant. The occurrence of
PRCA cannot be attributed to boceprevir only, rather to tritherapy gggd of EPO. It is likely that the
immunomodulatory effect of IFN and the impact of the underlyié e itself may increase the risk

3

of developing PRCA in patients co-receiving EPO.

Overall, it is difficult to ascertain based on the available\ ether anaemia can be adequately
managed with only RBV dose reduction without impagking o? the efficacy results of the tritherapy. In
some situations where the anaemia is not very pr @ed it may be easily manageable with low
ribavirin dose reduction. However, if high dose u®ion of RBV is required for severe Hb level
decrease, one can not exclude an impact on¥fficacy and other measures may be considered in practice
in order to maintain RBV concentrations leve better response rates.

The addition of boceprevir to standy f re was also associated to an increased risk of developing
neutropenia and Grade 3/4 neutro @ and, in a lesser extent, to an increased risk of developing

thrombocytopenia. 0

Due to the potential incre jsk of Grade 3/4 neutropenia-related infections, it is important that
physicians are alerteg on concern and the need of monitoring this potential adverse reaction by a
Victrelis SmPC. The risk of neutropenia was identified as being further

warning in section s
increased when @ &vir was combined with pegylated interferon alfa 2a as compared to alfa 2b.
.

Four cases oid neoplasm were reported in the key studies, all of which represented thyroid

nodule®b&ged)on the literal terms provided by the investigators. Two cases occurred in BOC/PR-
&ents. Taking together the pre-clinical findings which cannot exclude an effect on the thyroid

evels and the thyroid gland, the 2 cases in clinical studies where the contribution of

evir could not be excluded and was assessed as ‘probable’ thyroid neoplasm is included in the

eprevir 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.

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 raje
was observed in boceprevir-treated subjects. Although the clinical impact of these findings w
probably low due to the limited treatment duration. The boceprevir SmPC reflects these fi&

In terms of laboratory findings, excluding hematology disorders, the MAH has presented an analysis of e

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

performed according to ICH E14 guideline was overall reassuring with negative re wever there
was some dose dependent trend toward a prolongation of the QT interval. In ad&itioN there was some
concerns raised in relation to the preclinical studies regarding this issue. As horough review

for any signal of potential proarrhythmic effect of boceprevir has been mgsle. patient in either
treatment group experienced torsades de pointes, QT prolongation, a {'cular arrhythmia, or
sudden death. Overall although it can be concurred with the MAH clinical data are reassuring
so far, it remains that boceprevir has a proarrhytmic potential b s@electrophysiological findings
and the trend observed toward a prolongation of the QT interWy i dedicated ICHE14 study.

The cardiac safety profile will continue to be assessed w eprevir will be prescribed in normal
condition of use.

2.4.2 Conclusions on the clinical safetyQ

Globally, the addition of boceprevir to pegc}ron plus RBV/standard of care led to a slight increase
in the rate of serious adverse events an ate of adverse events leading to study drug
discontinuation or dose modificatioE red with the control arm. The difference was more marked

in pre-treated patients than in nai ients.
However the main safety cogffe 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 ree eassurance, the clinical dossier so far does not allow to fully appreciate
to what extent the d&ement of the substantial incremental anaemia induced by boceprevir on top
of PR could per @:ively affect the benefit-risk balance of boceprevir, having in mind that on the
in Jose reduction could potentially alter the benefit and on the other hand the EPO
use, thgoufh ig¥safety profile (associated with risk of PRCA and thrombosis events), could alter the

X investigations are being undertaken in this context.

iIsk management plan

e 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 preserving
the current approved level of readability. @

.
2.6 Benefit-Risk Balance \6

Benefits O
e Beneficial effects \Q

The results of both phase III studies show a significant improvement of SVR %gdard of care
(PEG/RBV), of around 30% in treatment naive patients (P05216/SPRINT ) an@#0% in treatment
experienced patients (P05101/RESPOND 2).

#ant reduction of the total
t bitherapy). When considering
0 Consideration.

In addition, treatment naive early responders could benefit from
treatment duration (28 weeks as compared to 48 weeks with t
the burden of treatment, this benefit is worthy of being tak

Given that SVR is correlated with cure, the addition of bo ir to the current SOC will significantly
increase the individual likelihood of being cured, avc@ progression to cirrhosis and hepatocellular

carcinoma. Q
e Uncertainty in the knowledge about theﬁfﬁ tal effects.

Recently the importance of patient gen 28B as a strong predictor of SVR in HCV genotype 1
infected patients became known. T, after the start of the phase III studies. Thus patients were
not stratified for this baseline c stic. This information was only available for approximately 60%
of treatment naive and pretr @atients (patients who gave their informed consent).

Although overall additio to PR resulted in significant higher SVR rates, pharmacogenomic
analysis in which S\/ﬁe ere evaluated according to patients IL28B genotype, indicate that
treatment naive p with genotype IL28B CC might not substantially benefit from additional
boceprevir tB Pp= ary to patients with IL28B genotype CT or TT.

boce keting authorisation to address the CHMP concerns (See Victrelis EPAR).

Taking int&’\ t the particular burden of anaemia, measures have been put in place within the
*

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

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

e Unfavourable effects 6

The main safety concern with boceprevir is the increase in the risk of anaemia as compared t® 6
bitherapy Forty-nine percent of boceprevir-treated patients experienced anaemia < 10 g/dI d&\
treatment versus 29% in placebo-treated subjects.

e Uncertainty in the benefits of the product \Q

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

Overall even though the data at the time of opinion provide suffici assurance, the clinical dossier
so far does not allow to fully appreciate to what extent the m t of the substantial incremental
anaemia induced by boceprevir on top of PR could per n ly affect the benefit-risk balance of
boceprevir, taking into account that ribavirin dose redus& #uld potentially alter the benefit and on
the other hand the EPO could alter the risk.

As such measures have been put in place for th of boceprevir to address these concerns.

The clinical consequence of resistance to b revir (in terms of response to boceprevir and impact to
subsequent lines of therapies) is unk

Electrophysiological data carries so, erns as regards the cardiotoxicity of the drug in real life
(co-administration, electrophysi disturbances). Attention of physicians is warranted by a
specific statement in the Sm this issue will be monitored in pharmacovigilance.

Benefit-risk balan\ ;
e Benefit- rls &

Boceprevi ha een shown to significantly increase the percentage of treatment naive and treatment
exper patients chronically infected by HCV genotype 1 achieving Sustained Virologic Response
éa with cure) and will reduce the treatment duration for some patients.

ering the limited response rate achieved so far with the Peg-IFN+ ribavirin in patients
ronically 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

The following sections of the SmPC for PeglIntron/ViraferonPeg and Rebetol cross reference the 6
boceprevir SmPC, as it is expected that physicians will use the boceprevir SmPC for the use of @

tritherapy:

e 4.1 Therapeutic indications

¢ 4.2 Posology and method of administration

¢ 4.3 Contraindications

¢ 4.8 Undesirable effects 0

e 5.1 Pharmacodynamic properties @

3. Overall conclusion and impacton t

2

\\9

RS K

nefit/risk balance

The CHMP considers that the benefit-risk balance of the extension of indication, to add the

tritherapy in combination with boceprevir for adult patient
for Peglntron/ViraferonPeg and Rebetol is positive.
already been assessed and concluded upon by t

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

S
4. Recommendationb

Based on the review of the Q

therefore recommends t
following change: \

ith hepatitis C virus genotype 1 infection
te data in support of this indication has
at the time of approval of boceprevir. The

d data, the CHMP considers the following variation acceptable and

tion to the terms of the Marketing Authorisation, concerning the

Variation acceptm

Type

C.1.6.a QV

Change(s) to therapeutic indication(s) - Addition of a new
therapeutic indication or modification of an approved one

II

Exte \f indication to reflect the triple combination use of peginterferon alfa 2b, ribavirin and
b r in the treatment of Hepatitis C. In the labelling of Rebetol the use of "Lot" and "Exp" has
ligned 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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