SCIENTIFIC DISCUSSION

This module reflects the initial scientific discussion and scientific discussion on procedures,
which have been finalised before 7 May 2002. For scientific information on procedures after this
date please refer to module 8B.

1. Introduction 6

The active substance is a polyethylene glycol-modified ("pegylated") derivative of IntronA (huma%
recombinant interferon alfa-2b). The modification was developed in order to decrease the sys
clearance of the active moiety. In addition, an improved benefit risk relationship was aimed foumMNed
on the hypothesis that Cmax governs side effects, while efficacy may relate better to AUC. Tt e
first PEG-conjugate of a therapeutic protein for which an assessment in the centraliK aure is
made.

Therapeutic indication. Peglntron was initially indicated in monotherapy in casof¥tolerance or
contraindication to ribavirin, for the treatment of adult patients with histolo roven chronic
hepatitis C who have serum markers for virus C replication, e.g. those o have elevated
transaminases without liver decompensation and who are positive for serufdCV-RNA or anti-HCV.

The indication was extended following the first authorisation of Peglgt her to the availability of
preclinical and clinical data on the use of peginterferon alfa- combination with ribavirin.

The indication currently approved is therefore the following: Q

Peglntron is indicated for the treatment of adult patients v stologically proven chronic hepatitis C
who has elevated transaminases without liver deco sation and who are positive for serum HCV-
RNA or anti-HCV. @

The best way to use Peglntron in this indi(@:ombination with ribavirin.
ti

(with normalisation of ALT at ge treatment) to interferon alpha monotherapy but who have

This combination is indicated in naiv, ts as well as in patients who have previously responded
qn§
subsequently relapsed.

Interferon monotherapy, @ing Peglntron, is indicated mainly in case of intolerance or
contraindication to ribav&

Proposed posolagy.
Treatment sho inittited and monitored only by a physician experienced in the management of
patients with is C.

<>
Peglnt uld be administered as a once weekly subcutaneous injection. The dose administered
deggs, whether it is used in combination with ribavirin or as monotherapy.
@ nation therapy

ntron 1.5 micrograms/kg/week in combination with ribavirin capsules.
The dose of ribavirin to be used in combination with Peglntron is based on patient body weight

(Table 1). Ribavirin capsules are to be administered orally each day in two divided doses with food
(morning and evening).
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Table 1  Ribavirin dose based on body weight
Patient weight (kg) Daily ribavirin dose Number of 200 mg capsules
<65 800 mg 4
65— 85 1,000 mg 5°
> 85 1,200 mg 6

a: 2 morning, 2 evening
b: 2 morning, 3 evening
¢: 3 morning, 3 evening

Duration of treatment: Based on the results of clinical trials, it is recommended that patients be tr%

who failed to show a virologic response after six months of treatment (HCV-RNA below loy

for at least six months. During those clinical trials in which patients were treated for one year, l I

of detection) were unlikely to become sustained virologic responders (HCV-RNA belov%

detection six months after withdrawal of treatment).

year) in patients who exhibit negative HCV-RNA after six months of treat

. Genotype 1: Treatment should be continued for another six month period Q&tal of one

. Genotypes Non-1: The decision to extend therapy to one year in patien
RNA after six months of treatment should be based on other p

> 40 years, male gender, bridging fibrosis).

Peglntron monotherapy

As monotherapy the Peglntron regimen is 0.5 or 1.0 microgramy

Duration of treatment: It is recommended that patients

DC ¥
showing loss of HCV-RNA at six months, treatment i

i.e., one year of treatment.

Dose modification for all patients
If severe adverse reactions or laborato

appropriate, until the adverse reactiogs

O

flos factors (e.g., age

initially for six months. In patients
ontinued for an additional six months,

ab&lities develop during treatment with Peglntron
Nh ribavirin, modify the dosages of each product if
. Guidelines were developed in clinical trials for dose

monotherapy or Peglntron in combina@e
b
modification (see Dosage modifi ti@ elines, Table 2a for Peglntron monotherapy and Table 2b for

Peglntron combination therapy wg

rin).

Table 2a Dose modifi

idelines for Peglntron monotherapy

Laboratory values

educe Peglntron
to one-half dose if:

Discontinue PegIntron if:

Neutrophils \

<0.75x 1011

<0.5x 101

*

E’lat \

)

<50x 10°/1

<25x 10°1

‘l’able 2b Dose modification guidelines for combination therapy (with ribavirin)

Laboratory values Reduce only Reduce only PegIntron Discontinue
ribavirin dose to dose to one-half dose if: combination
600 mg/day’ if: therapy if:

Haemoglobin <10 g/dl < 8.5 g/dl

Haemoglobin in:
Patients with history
of stable cardiac
disease

> 2 g/dl decrease in haemoglobin during any
four week period during treatment
(permanent dose reduction)

<12 g/dl after four
weeks of dose
reduction
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White blood cells - <1.5x 101 <1.0x 10°/1
Neutrophils - <0.75x 10°/1 <0.5x 10°/1
Platelets - <50x 101 <25x 107/
Bilirubin — direct - - 2.5x ULN
Bilirubin - indirect > 5 mg/dl - >4 mg/dl
(for > 4 weeks)
Creatinine - - >2.0 mg/dl
ALT/AST - - 2 x baseline and @

>10x ULN™
" Patients whose dose of ribavirin is reduced to 600 mg daily receive one 200 mg capsule in ti¥% 6
morning and two 200 mg capsules in the evening. \

sk

Upper limit of normal

2. Chemical, pharmaceutical and biological aspects 0\:
Composition @

Peglntron is supplied in five dosage strengths: (50 pg, 80 pg, 100 pg, 120 &150 Hg) as a lyophilized
powder to be reconstituted in 0.7 ml water for injections before use. T dose is contained in 0.5
ml of the reconstituted solution. The composition of the excipien s the same for all dosage
strengths; only the amount of the active ingredient varies. ts are: Sodium Phosphate
DibasicAnhydrous, Sodium Phosphate Monobasic Dihydrate, d Polysorbate 80.

The strength is defined by weight in contrast to most % medicinal products, the strengths of
which are defined by bioactivity. Although the proposed Wefinition does not allow for a conclusive
direct comparison of in vitro activity with other p, ts of the kind, it is preferred from a clinical
point of view, taking into account the kinetic distinguish this product from non-pegylated
Interferon alfa-2b. Although not part of the lab rength, the bioactivity of Peglntron is controlled
as part of the product specifications.

The container is a 2 ml Type I flint %Q with a butyl rubber stopper and flip-off aluminium seal.

Active substance

The active substance us nufacture Peglntron is a conjugate of the same active substance as
used for IntronA, i.e. binant human interferon alfa-2b produced in E. coli. Peginterferonalfa-2b
is prepared by react terferon alfa-2b with activated methoxypoly(ethylene glycol) (PEG). The
reaction involvelthe ation of a covalent bond between the mPEG and amino groups on the
interferon alf: lecule.

AppropriQ) ecular size characterization techniques (Mass spectroscopy, SDS-PAGE and size
exch@ romatography) were used to confirm that peginterferon alfa-2b is predominantly
s

of monopegylated species with small amounts of dipegylated species and free interferon.

c®

@\S thorough characterisation of the active substance, involving high-resolution ion exchange
matography, the monopegylated species were found to consist of a population of positional
®somers of varying biological activities. This substance heterogeneity results from a purification
process that removes the coupling and quenching reagents and to some extent di-peginterferon and
free interferon, but does not resolve the monopegylated positional isomers. Isomer distribution data of
13 clinical batches have been submitted. The substance heterogeneity has been shown to be essentially

consistent, thereby assuring a consistency of activity across the totality of the finished product.
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Development pharmaceutics

A lyophilised formulation of sodium phosphate, sucrose and polysorbate 80 was developed to avoid a
certain degree of depegylation that occurred with the soluble formulation used during pre-clinical and
Phase I clinical studies.

The sections dealing with the conjugation chemistry, the structural elucidation and the degradation
pathways are considered to represent the current state of art. Also, in general the relevant EU
guidelines are met. The resolution of the separation process does not allow for base-line separation,
and therefore fraction selection relies on in-process control. This was a matter of points for @

clarifications, which are now solved. . 6

Line extension: PegIntron powder and solvent for solution for injection in pre-filled pen 9‘

On 6 February 2002 a Marketing Authorisation was granted for Peglntron powder aNf's t for
solution for injection in pre-filled pen as a line extension to the existing marketing ysation for
Peglntron. This is a new presentation for pre-filled pens with the active substance@ feron alfa-
2b, remaining the same as that used for the vials. The product is intended for us ame way and
on the same indications as Peglntron vials. The formulations are identical but ew products are
presented in two-chamber cartridges and supplied in pre-assembled single gbse peh devices. The front
chamber contains the lyophilised cake including the active ingredient @ rear chamber contains

the solvent, 0.5 ml of water for injections.

Peglntron powder and solvent for solution for injection in pre
120 and 150 microgram strengths. The pen delivers 50, 80
doses between 0.3 and 0.5 ml and is adjustable in inc 0.05 ml. The composition has been
adequately described. The active ingredient, together with ients is in the lyophilised powder. The
excipients are Disodium phosphate, anhydrous, Sodefy dihydrogen phosphate dihydrate, sucrose and
polysorbate 80. The solvent, water for injectk&@rovided in the second chamber of the two-

is presented as 50, 80, 100,
and 150 microgram / 0.5 ml in

chamber pre-filled pen.

The Peglntron pre-filled pen is packag &wo—chamber Type I borosilicate glass cartridge. The
two chambers are separated by a gray utyl rubber (Helvoet FM 457/0 Gray) plunger. The filled
cartridge is permanently fitted i t@tic pen assembly. The reconstitution process is carried out
when the user pushes the upper bly and lower body together which push the plungers so that
the solvent is transferred fro r chamber to the front bypassing the centre rubber plunger by the
way of the bypass channe

The formulation of t ilised powder and also the solution after reconstitution are the same as for
the Peglntron viIR. TheNg€velopment pharmaceutics refers mostly to studies done for the vial product.
However, so x'tiona development activities for the pre-filled pen such as determination of fill
volume, choi packaging components and lyophilisation cycle development is satisfactorily
descrihedé

Integyy e container/closure system has satisfactorily been performed by microbial challenge and
squre ¢Mallenge leak test according to ISO 11608-3:1997. The needle supplied is CE-marked and

sation method is by irradiation.

g applicant has conducted stability studies on the finished product. The proposed shelf life of 1 year
s acceptable.

@ The polysorbate 80, used as an excipient, can be either of bovine or vegetable origin. The applicant
has provided a TSE certificate of suitability for the material of bovine origin, and thereby

demonstrated compliance with Directive 1999/82/EC (i.e shown compliance with the joint
CPMP/CVMP TSE guideline).
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3. Toxico-pharmacological aspects

The binding of interferon to specific cell surface receptor molecules signals the cell to produce a series
of antiviral proteins. Most of this act to inhibit the translation of viral proteins, but other steps in viral
replication is also affected. However, no cell or animal models of chronic hepatitis C infection exist.
Furthermore, the assessment is restricted by the fact that human interferon alfa-2b is inactive in
rodents, and the activity is comparatively low in primates available for preclinical studies. E

Pharmacodynamics

The comparisons of in vitro antiviral and immune system related effects between pegylated and non @
pegylated interferon alfa-2b have been described. The innate biological activities of both compoﬁé@
Safety pharmacology. Cardiovascular, gastrointestinal, CNS and renal effects were studj i

and cynomolgus monkeys (three). In monkeys a significant sustained increase (doubla

are similar.
QS]X)
rate was recorded in animals treated with a high dose, with a concomitant rise in bodge

other significant effects were found on electrocardiographic parameters. Add&on§ information
provided shows that the increased heart rate in injected monkeys fou
pharmacology studies is not specific for Peglntron but is also caused by Int{né.

g the safety

Since there are no animal or cell culture models for HCV infectio reclinical studies were
performed to demonstrate the antiviral pharmacodynamic activity bination of ribavirin and
interferon alfa-2b on hepatitis C virus.

Pharmacokinetics Q

The bioavailability after subcutaneous injections was 6&4 in monkeys. The plasma half-life was
13-25 hours, as compared to about 4 h for I . Distribution studies in rats indicated no
localization to any specific organ or tissue; eligm (as low molecular weight radioactivity) was
primarily through the kidneys.

Two mechanisms may contribute to th cokinetic profile of interferon activity in plasma after
the subcutaneous administration of § to rats and monkeys.

The mechanism, which appea ve a greater role, is a prolonged terminal phase half-life,
indicating slower eliminatio molecule. The terminal phase half-life of interferon activity after
administration of Peglnt approximately 17-25 hours in rats and 24-35 hours in monkeys,
compared to approxi &1 ours after administration of IntronA.

Another mechaf\gm, ch may contribute to the Pk profile of IFN activity in plasma, is slower
absorption aft utaneous administration. In man, the half-life for absorption of Peglntron is 4.6
hours and f %A is 2.3 hours.

iitical studies conducted in monkeys. Serum Neutralizing Factors are elicited by interferon
»and dosing was therefore limited to one-month duration.

@ icology

Single dose toxicity studies in mice, rats and monkeys using up to several hundred times the intended
clinical dose of Peglntron, indicated a low order of toxicity in these animals.

L 4
The @ kinetics of ribavirin and interferon alfa-2b administered concomitantly is available from
tW €

Repeated dose toxicity studies were performed in cynomolgus monkeys treated with subcutaneous
doses of Peglntron every other day for one month.

Important findings included dose-related decreases in all types of blood cells, serum proteins, calcium
phosphorus and potassium. The findings observed in Peglntron-dosed monkeys were similar in nature
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to those produced by IntronA. There was thus no unique toxicity due to the pegylation. Greater
incidence and/or severity of the findings were noted in the high-dosed monkeys compared to IntronA -
dosed monkeys, which is in accordance with the prolonged exposure and higher AUC values.

Reversal of the findings were observed after several weeks of dosing, possibly due to the appearance
of neutralising activity to interferon alfa in monkeys.

In order to assess the effects of the combination peginterferon alfa-2b plus ribavirin, one-month
repeated toxicity studies in cynomolgus monkeys were performed. The duration of the studies was
limited to one month due to occurrence of neutralising antibodies directed to interferon. The
combination did not reveal unexpected new target organs but the effects were more marked with th
combination compared to each individual component. Overall, there were changes in haematolog}
parameters (reduced numbers of erythrocytes, platelets, neutrophils and lymphocytes), lym &
organs (atrophy) and skin (inflammation, erosion and ulcers). One important aspect to consi@ e
reduction in neutrophil numbers that is linked to peginterferon alfa-2b treatment. This r% uld
N

alter the host resistance to infections and may explain the few cases of mortalities rep trophil
function was, however, not affected.

Reproduction studies were not performed. Interferon alfa-2b has been shown ortifacient in
primates. Peglntron can be assumed to also have this effect, as expressed adequ the SPC.

limited to 175 pg/plate in the Ames test, and 35 pg/ml in the chroy aberration study, which,
although below the guideline recommendations, is considered accefftaddg due to the (protein) nature of

the test article. Q

Carcinogenicity studies were not performed, which is gc @ ¢ since human interferon alfa has no
apparent effect in rodents, and since antibodies are W% formed after administration of the
pegylated product.

Genotoxicity was studied using a standard battery of tests. All findings @&wgative. The dosing was

Local tolerance. Subcutaneous injection of {fegW\ron and placebo to rats, both produced mild
irritation, as did intramuscular injection ofgBggIn®\gn to rabbits.

Free methoxypoly (ethylene glycol) ( @
The relative non-toxicity of mP &en convincingly shown in the following studies:

Single dose toxicity. mPE 1.v. or subcutaneously at 6480 pg/m” to mice and rats was non-
toxic.

13-week study 1 rats.%G was given subcutaneously twice weekly in doses up to 2276 pg/m?*/week
(15 animals pg& p¥» group). No mPEG-related findings were observed at macroscopic or

microscopic pQXtions.

13-we -Week recovery study in cynomolgus monkeys. mPEG was given subcutaneously twice
1 ses up to 2276 pg/m*/week (5 animals per sex per group). No mPEG-related findings

wee
) . . . e
rved at macroscopic or microscopic examinations.
éry

o-foetal development study in rats. mPEG was given daily in doses up to 800 pg/m* per day on

effects, were noted.

§ @iay 6 through 17 after mating (25 animals per group). No signs of toxicity, maternal or in utero

Embryo-foetal development study in rabbits. mPEG was given daily in doses up to 800 pg/m” per day
on day 7 through 19 after mating (20 animals per group). No signs of toxicity, maternal or in utero
effects, were noted.

Mutagenicity. mPEG up to 5000 pg/plate £S9 was not mutagenic in the standard battery of Salmonella
and Escherichia strains.
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Chromosomal aberration test. mPEG up to 5000 pg/ml of for 4 and 19 h without S9 and 4 h with S9
had no effect in a human lymphocyte chromosome aberration test.

Mouse micronucleus study. mPEG at a dose of 2 mg/kg intraperitoneally had no effect in a mouse
micronucleus assay

4., Clinical aspects é
Clinical Pharmacology @

Pharmacodynamics. Interferon pharmacodynamics was assessed by examining Changes‘ 6
concentrations of effector proteins such as serum neopterin and 2°5’-oligoadenylate synthetase ﬁ
OAS). Serum neopterin levels, measured as both C,,, and AUC, increased with dose @ e
maximum effect was reached at the 1.5 pg/kg dose. For 2°5°-OAS the maximal effe% ned

already at 0.25 — 0.50 pg/kg. \
nwfe?
{

Pharmacokinetics. The single- and multiple dose pharmacokinetics of Peglntrg evaluated in
two studies, of which the multiple-dose study (0.5-2.0 pg/kg q.w.) was c in the target
population. Peglntron was quantified using immuno- (mainly) and biogssay e latter being a
measure of the antiviral activity. {

concentrations attained within 15-44 h, which are sustained fi 8 to 72 h post-dose. CL/F
ranged from 11 to 33 ml/h/kg, which is about one-tenth of the @/ ron A.

Peglntron is slowly absorbed following subcutaneous adminis&ith the maximal serum
f

PegIntron C,,,, and AUC measurements increase in a d@ed manner. Mean apparent volume of
distribution is about 1 I/kg, which is slightly less than for IntNen A.

Upon multiple dosing, there is an accumulatig unoreactive interferons. As measured by the
bioassay, accumulation is less pronounced, % in& with available safety data.

imately 30.7 hours (range 27-33 hours), with apparent
#ivolved in clearance of interferons in man have not yet been
ion may account for a minority (approximately 30 %) of

Mean Peglntron elimination half-life is
clearance of 22.0 ml/hr-kg. The mechafy
fully elucidated. However, rena i
Peglntron apparent clearance.

ap

A single-dose interactio was conducted to assess the influence of Peglntron on the most
important P-450 enzy %esults of this study demonstrated no effect on the activity of cytochrome
(CY) P1A2, CYP2 YP2D6, and hepatic CYP3A4 or N-acetyl transferase. Caution should be
advised in the i retqon of these results as the use of other forms of interferon alpha result in a
50% reductio ¢ clearance and thus a doubling of plasma concentrations of theophylline, a
substrate o %2

In a nging, pharmacokinetic study (study 196-403), it was demonstrated that there is no
[ﬁlar@netic interaction when peginterferon alfa-2b and ribavirin are co-administered. There was a
% ron alfa-2b dose-related effect on viral clearance, and this effect was further enhanced by the
n of ribavirin. Peginterferon alfa-2b at the dose of 1.4 micrograms/kg/week combined with
#virin (800 mg or 1000-1200 mg/day) had the best efficacy for clearing HCV-RNA from the serum,

@at weeks 1, 12 and 24, with an acceptable tolerance.
Clinical studies in special populations. Patients with decompensated liver function were not eligible in

the clinical studies, therefore the pharmacokinetics of Peglntron have not been evaluated in patients
with severe hepatic dysfunction.

In patients with renal impairment the exposure, as determined by the immunoassay, was doubled in
the patients with the poorest renal function. Renal elimination only contributed to about 30 % of the
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overall elimination of Peglntron. No further suggestions are given on additional mechanism of
elimination.

There were no significant pharmacokinetic changes in elderly.
Clinical efficacy

The clinical efficacy data on which the initial application was based included two studies, which
demonstrated the clinical effectiveness of Peglntron: a small dose exploration study and a large pivotal
study. Each compared various dose-regimens of Peglntron with the approved dose of IntronA in
patients not previously treated with an interferon.

patients naive to interferon were randomized to receive treatment for 6 months with d

Peglntron varying from 0.25 pg/kg s.c. once weekly to 2.0 pg/kg s.c. once weekly. Intr dose
licensed for the treatment of CHC was chosen as comparator. Numerically fawfga activity
compared with IntronA was observed for Peglntron dosages between 0.5 and Q2. g. Serum
neopterin concentration increased in a dose-related manner. Neutrophil and whi% nt reductions

.
Dose Finding Study. The dose exploration study was an open-label, active control study in w
ofagcy of

at the end of Week 4 also correlated with dose.

One pivotal confirmatory clinical study has been submitted as part of a vargon application to support
the extension of the use of ribavirin in combination with peginterferon study C/198-580) in
patients with chronic HCV not previously treated with interferon (n

Main Clinical Studies

The main confirmatory study on which the initial a was based is a double blind, active
control, randomized study conducted in the US, Euro®y, and Australia. The target population
comprised treatment-naive, adult subjects with confirmed by positive HCV-RNA/qPCR
(National Genetics Institute), a liver biopsy withg evious year compatible with chronic hepatitis
and abnormal ALT levels. Compensated liver Ysee and essentially normal bone marrow function
was required. The study was randomised, Mgr-arnied, and double blind with regard to Peglntron dose.
The licensed dose of IntronA for the tregtm f CHC (3 MIU s.c. thrice weekly) was compared with
Peglntron 0.5, 1.0, and 1.5 pg/kg S.E a week for 48 weeks. For the assessment of sustained

response, a 6 months follow-up d of therapy was conducted.

The characteristics of the
treatment groups even t
characteristics are re
hepatitis C.

and Baseline disease parameters were comparable across all
was conducted in multiple geographic locations (Table 1). These
ative of the typical profile of a treatment-naive patient with chronic

Altogether 12 \nts were randomized and 1219 were treated.

Table ¥, @e characteristics (Study C/197-010)

N
. 0\' Peglntron Peglntron Peglntron IntronA
\ 0.5 pg/kg 1.0 pg/kg 1.5 pg/kg 3 MIU
(n=315) (n=297) (n=304) (n=303)
(mean) 43 44 43 43
emale/male (%) 41/59 37/63 38/62 32/68
Caucasian (%) 90 91 94 89
HCV genotype(%)
1 67 67 74 72
2 11 10 11 9
3 17 18 14 18
4 3 4 1 1
Other 3 1 1 <1
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HCV/qPCR (copies/ml)
mean (x10°) 3.405 3.276 3.041 3.682
<2 x10%(%) 26 24 27 25
>2 x10°(%) 73 76 72 75
missing
<1 0 <1 <1
ALT(xULN) median 23 2.2 23 23 é
Source
Transfusion (%) 22 26 17 20 . @
Parenteral (%) 48 42 53 49 o %
Sporadic/Other (%) 30 32 30 30
Yrs since exp. (mean) 18 20 19 18 [
The study was designed with a single measure of efficacy, but with assessments at two t{ . To

allow for this approach and to protect against Type 1 error, the 0 was split equally n the two
time points (0 = 0.025 x 2). The primary efficacy measure was a composite of viraNge
RNA <100 copies/ml (qPCR) and normalised ALT. Non-completers were classifj

techniques has been shown to have a strong correlation with eradicati HCV-RNA and halt of
disease progression. The HCV-RNA assay employed in this study is a rcially available service
and is a highly sensitive validated assay. Undetectable serum HC s highly indicative of viral
clearance and predictive for the cure of chronic hepatitiSKQg e. Moreover, it has been

In long-term follow-up studies, virologic response as measured by ﬁiti quantitative PCR

demonstrated that virologic response corresponds highly with Mgto mprovement in the liver.

Peglntron was superior to IntronA at both time points a in the study, as measured by loss of
serum HCV-RNA during treatment and sustainedgagrolo®ic response six months post treatment.
Significantly more patients were negative for se CV-RNA with all three Peglntron regimens
compared with IntronA (Table 2). There w ¢ response for the Peglntron groups during
treatment, however, for sustained responsw. nd 1.5 pg/kg groups were similar.

C.

Peglnt Peglntron PeglIntron IntronA

0.5 1.0 pg/kg 1.5 pg/kg 3 MIU
QW QW TIW
15) (N=297) (N=304) (N=303)

At 6 months of treaffge
Virologic 4 (33%) 119 (40%) 139 (46%) 74 (24%)

Responders ®\
0.018 <0.001 <0.001

alter the end of treatment
57 (18%) 73 (25%) 71 (23%) 37 (12%)

0.042 <0.001 <0.001

Chi-Square test. Each pairwise comparison was performed with the interferon
alfa-2b treatment group.

The primary endpoint of the study was a combination of loss of serum HCV-RNA plus normalization
of ALT. However, sustained virologic response is the gold standard for assessing long-term response
to therapy and is therefore the focus of the assessment of efficacy in this application.

As shown in Table 3, nearly all patients with a sustained virologic response also normalized ALT;
only 10/238 (4%) had ALT levels above the upper limit or normal.
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Table 3. Combined Virologic (< 100 copies/ml) and ALT Response at the End of
Follow-up Study C/197-010

Number (%) of Subjects
HCYV Negative
Peglntron PeglIntron Peglntron IntronA
0.5 ug/kg QW | 1.0 pg/’kg QW | 1.5 ng’kg QW | 3 MIU TIW
ALT (N=315) (N=297) (N=304) (N=303) @
ALT Normal 52/5791H*° 70/73 (96) 69/71 (97) 37/37 (100) S 6
a: Subjects with normal ALT and negative HCV-RNA at FU/subjects who are \

PCR negative at FU. O

When used as a surrogate for response, sustained normalization of ALT was a relativ predictor
of sustained loss of serum HCV-RNA. Only 67 to 82% of patients, who had normal@d L' at the end of
Follow-up, had sustained loss of serum HCV-RNA (Table 4).

Table 4. Correlation of Normalization of ALT with Sustained Loss of Sem&C V-RNA
Number (%) of Pagi NS i

HCYV Neg
PegIntron Peglntron Interferon alfa-2b
0.5 ng/kg 1.0pg o S ng/kg 3 MIU
ALT Normal 52/77 (68)* 70/87 (80) 69/84 (82) 37/55 (67)

a: Patients with normal ALT and negative HCV—Rm FU/patients who were ALT normal at FU

Therefore, virologic response is the optimal wa@sess the efficacy of Peglntron in this study as
normalization of ALT is a less sensitive ure % outcome.

interferons. When considered bygthq suNgroups of HCV genotype and viral load, the response rate for
all dose-regimens of Peglntron uperior to that with IntronA (Table 5). As has been shown in
other studies, patients with J gfhotypes 2/3 have a much higher response rate than those with
genotype 1. Patients Wit}& <2 x 10° copies/ml) pretreatment HCV level have a higher response

HCV genotype and pretreatment VE' a@d have been shown to be predictors of response to
1

rate than their counterpar dardless of genotype.

Table 5. Sustgned Wgdlogic Response by HCV Virus Level (copies/ml) and Genotype
\ > Number (%) of Subjects
‘ . Peglntron Peglntron Peglntron IntronA
¢ 0.5 ng/kg 1.0 pg/kg 1.5 ng/kg 3 MIU
Geﬂy
illion 14/52 (27) 16/42 (38) 19/56 (34) 10/48 (21)
2 million 8/159 (5) 12/157 (8) 12/167 (7) 4/169 (2)
@ Genotypes 2/3
<2 million 14/24 (58) 13/21 (62) 15/22 (68) 9/25 (36)
>2 million 17/64 (27) 26/62 (42) 21/51 (41) 14/56 (25)
Genotypes 4/5/6
<2x10° 2/6 (33%) 4/8 (50%) 3/4 (75%) 0/2
>2x 10° 0/4 0/5 0/1 0/2

10/19 ©EMEA 2005



Altogether, it is concluded that non-inferiority of Peglntron in terms of efficacy has been demonstrated
for the 0.5 pg/kg dose (17% sustained combined response) in relation to the licensed dose of IntronA
(12%), as the 97.5% confidence interval for difference between Peglntron 0.5 pg/kg and IntronA was
(-2%; +11%) (primary endpoint). In terms of the presently preferred virology endpoint the p-value “in
favour of” Peglntron 0.5 pg/kg was 0.042.

With respect to higher doses of Peglntron, sustained viral response appears similar comparing PEG
1.0 and 1,5 pg/kg, 25 and 23%, respectively. It therefore seems reasonable to focus on a comparison
between the 0.5 and 1.0 pg/kg regimens. In this comparison the 95% CI for difference in sustained

viral response rate is about —0.2% to +13% in favour of the 1.0 pg/kg dose. .

Combination peginterferon alfa-2b/ ribavirin &\
t

Relating to the proposed indication, there is a synergistic effect, whose mechanism is unkno e
combination of ribavirin and interferon alfa-2b on the virologic sustained respon o the
histologic response in both relapse and naive patients.

The efficacy and the safety of the combination was evaluated in study (C/I98—580Qge (n= 1580
randomised, 1530 treated), randomised (stratified: genotype 1 versus non-1, ci i , multicentre,
open label and active control study, where patients received one of the following&ment:

. I/R: Interferon alfa-2b 3MIU three times weekly + ribavirin Q)/ 1200 mg (authorised

posology) é ;!

. PEGI1.5/R: Peginterferon alfa-2b 1.5 microgram/kg once w ombination with ribavirin

800 mg daily for 48 weeks. The dose of ribavirin was low, t originally approved due to
safety concerns 6

. PEGO0.5/R: Peginterferon alfa-2b 1.5 microgram/kg eekly for 4 weeks, dropping to 0.5

microgram/kg/week for a further 44 weeks in com®¥§ with ribavirin 1000/1200 mg daily
Patients were instructed to take Rebetol with food.

The primary efficacy variable was the loss of e serum HCV-RNA/PCR (< 100 copies/ml).
Efficacy was evaluated at 24 weeks and| also llow-up (24 weeks after the end of treatment).
Sustained response was determined by tcﬁlportion of subjects that were HCV-RNA negative 24
weeks after the end of treatment. Seco@ dpoints were the normalisation of ALT at the end of
treatment and at 24 weeks of follow- of HCV-RNA at the end of treatment, and improvement
and change from baseline in bio

Population O
All patients recruite &naive and had histological evidence of chronic hepatitis, with proof of

infection with Repati virus (presence of serum HCV-RNA) and abnormal ALT. The patients
enrolled were preNgminastly Caucasian, middle aged males (mean age 44 years). As it is typical with
European/Am§; opulation, the majority were infected with genotype 1 (~ 70%) and had a high

viral load @y (> 2 million copies/ml). Baseline demographic and disease characteristics were
consisk crdss all patients groups. Approximately 10 % had cirrhosis as determined by local
pgth@assessment.

1580 patients randomised, 1530 were treated (50 patients were not treated mainly due to patient
erence). Overall 80 % (1230/1530) of patients completed 48 weeks of treatment. Discontinuation

PEG 0.5/R and I/R). All patients treated with at least one dose of study medication defined the ITT
population.

§ @af treatment was mainly due to adverse events (14 %, 13 % and 13 % respectively for PEG 1.5/R,

Virological response

Final results of the study showed that for both the end of treatment and sustained virologic response 6
months after treatment, PEG 1.5/R is statistically and clinically superior to the control arm of
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interferon alfa-2b + ribavirin; by contrast I/R and PEG 0.5/R produced similar sustained virologic
response rates (47 %) (Table 1).

Table 1 Virologic Response
A B C
PEG 1.5/R | PEG 0.5/R I/R
(n=511) (n=514) | (n=505) | Avs.C" Bvs.C
End of Treatment 65% 56% 54% p<0.001° | p=0.3707
End of 6 months Follow-Up 54% 47% 47% p=0.0121 | p=0.7261
.
a: Logistic regression K “
®: 95 % confidence interval (1.33-2.29)
°:95 % confidence interval (1.08 — 1.84) o

Effect of genotype on sustained response \\
HCV genotype is a very important predictor of response for interferon-based@ and it had a

major impact on treatment outcome in this study (Table 2). In HCV genotype sease, PEG 1.5/R
was significantly more effective than I/R (p< 0.03). Response rates in 8gnotype 2/3 diseases were
approximately twice that for genotype 1 and similar across treatments.

Table 2 Virologic Response by HCV Genotype

HCV Genotype PEG 1.5/R PEG 0.5/R I/R
1 42% 34% 339
2/3 82% 80% 79%
4/5/6 50% 33% 89
a: Logistic regression

Secondary endpoint (ALT normalisatio \

With respect to the secondary
sustained responders also no
sustained responders who

O

their ALT after completion of therapy. Among those few

ifpvof normalisation of ALT, almost all subjects who became

normalise their ALT during follow-up, the ALT was only

minimally elevated (<1 .5{ the majority of the peginterferon alfa-2b treated patients.

Doses recommendat

i< 3
shdWwn that dosing both peginterferon alfa-2b and ribavirin by patient weight
irologic response rates to treatment.

In this study,
optimises sus

'@ession analysis of the weight effect demonstrated that weight-adjusted dosing for
riba vy imises the sustained virologic response rate (61 %) compared to 47 % with standard I/R
f a@’ he sustained response rate with this regimen was improved to 48 % in the difficult to treat

\genotype 1 patients and to 88% in patients infected with HCV genotypes 2 & 3; relapse rates
% ¢ reduced in these sub-populations 17 % and 7 %, respectively. The analysis confirmed that the

A log

ribavirin, balancing for efficacy and safety, for use in combination with peginterferon alfa-2b 1.5
micrograms/kg is 13 + 2 mg/kg for all patients; this is particularly effective for those infected with

§ @)ptimal dose of peginterferon alfa-2b is 1.5 micrograms/kg and demonstrated that the optimal dose of

HCV genotype 1.

On the basis of the data, the following dose recommendation for ribavirin, in combination with
peginterferon alfa-2b (1.5 micrograms/kg per week) was defined:

. Patients with body weight < 65 kg, 800 mg/day
. Patients with body weight 65 - 85 kg, 1000 mg/day
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. Patients with body weight > 85 kg, 1200 mg/day

Duration of treatment

The efficacy of the combination of peginterferon alfa-2b + ribavirin has been demonstrated in a large
clinical study. The sustained response rate with PEG 1.5/R 6 months after the end of 1 year of
treatment was significantly higher than that with I/R (54% versus 47%; p = 0.0121). It was
demonstrated that the response rate was optimised when both peginterferon alfa-2b and ribavirin are
dosed according to body weight. The sustained response rate increased up to 61% with PEG 1.5/R
with the optimised ribavirin dose (> 10.6 mg/kg). In the subgroup of patients infected with genotype 1 @
the response rate was 48% (versus 33% with the regimen I/R) and for genotype2/3 patients was 88%6
(versus 79% with the regimen I/R) when the ribavirin dose was optimised. &

The rationale for selecting a fixed treatment period of 1 year in this study was the type ofgm s
anticipated to be enrolled (~ 70 % genotype 1/high viral load). The risk of over-treating sg

and inducing undue adverse events could not be excluded. In genotype 1 patients wy
load at baseline, it was shown that a treatment for 48 weeks was necessary to establi
response rate. Therefore a 6 months treatment period was agreed, with the automatq
treatment period to another 6 months in genotype 1 patients with high baseline
negative HCV RNA after the first 6 months. For the other patients, the po

treatment period for another 6 months can be considered.

The optimal duration of the combined treatment has not yet been full @is ed in subjects with non
type 1 genotype infections or type 1 genotype infections with low @ viral load. The information

provided on the overall population at present indicate that theQ should be continued at least

nsion of this
d who exhibit
ty to extend the

for 24 weeks and thereafter the patients shall be re-evaluated JnWgde? to extend the treatment up to one
g @ be involved in the clinical decision
Mcvel of bridging fibrosis, the level of
to the treatment of individual patients. The
he CPMP with additional information on the
e combined treatment for specific subgroups of

of continuing the treatment beyond 24 weeks, including
response in terms of viral load, age, gender, tolerajiy

clinical benefit of the optimised dosing regime
hepatitis C patients. \
Clinical studies in special populationsc)

Use in hepatic impairment: Th d efficacy of Peglntron therapy has not been evaluated in
patients with severe hepatic dys , therefore PegIntron must not be used for these patients.

Patients with decompen, @/er function were not eligible in the clinical studies, however the

CPMP requested clari ns whether there were pharmacokinetic data available from patients with

histologically prove sis at baseline. The analysis of pharmacokinetics data in cirrhotic patients

(Metavir IV) frodya popNation PK substudy of the pivotal clinical trial (C/I97-010) was made. Due to

the small nu patients with Metavir scores of 4, an adequate comparison of their trough
%ith those of patients with lower scores was not possible.

concentratj
. Q
Use j impairment: The clearance of Peglntron is reduced in patients with significant renal
t (creatinine clearance <50 ml/minute) (see 5.2). It is recommended that these patients be
monitored and that their weekly dose of Peglntron be reduced if medically appropriate.

se in the elderly (=65 years of age): There are no apparent age-related effects on the pharmacokinetics
of Peglntron. Data from elderly patients treated with a single dose of Peglntron suggest no alteration in

PeglIntron dose is necessary based on age (see 5.2).

Use in patients under the age of 18 years: Peglntron is not recommended for use in children or
adolescents under the age of 18, as there is no experience in this group.
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Clinical safety
Patient exposure

The safety assessment in this application is based primarily on data from the pivotal study in which
most of the 1,219 patients completed the one-year treatment period and were followed for 6 months.
Given the small number of patients (36) treated in the supportive dose exploration study, this study
was of minor importance for the assessment of safety.

Altogether 940 patients in the pivotal study were exposed to Peglntron, of whom 754 received 0.5 t @
1.5 microgram/kg for a year. All patients were followed for an additional 6 months post-treatment.® %

The most commonly reported AEs were those typically associated with interferon use, head d
myalgia, which were reported by a majority of patients (both Peglntron and IntronA).
&

incidence and severity of adverse events reported for the lowest dose of Peglntron ed similar to
IntronA 3 MIU, while flu-like symptoms, weight loss, anorexia, dizziness and@ tended to be

more frequently observed with higher dosages of Peglntron.
therapy treatment are

eatment groups was mild
ent of the dose of the study

The side effect profile observed for Peglntron was qualitatively similar to that N A. The
‘Sp?

The incidences of the most common adverse events observed iy ()
summarized in Table 6. In general, the severity of the adverse even{sauNg
to moderate and manageable by appropriate additional therapy and @
drug.

Table 6. Adverse events reported very commonly in clim’ca@ (=10 % of patients)

Peglntron Peglntron IntronA
0.5 microgr; 1.0 microgram/kg 3 MIU
once we€k once weekly three times a week

=31 N=297 N=303
Application Site Disorders C)

Inflammation 1 % 42 % 16 %
Reaction 7% 10 % 5%
General Body Discomfort

Asthenia O 12 % 12 % 11%
Dizziness & 8 % 12 % 10 %
Fatigue, Q 43 % 51 % 50 %
Fever 31% 45 % 30 %
Head@ 61 % 64 % 58 %
* Q- ymptoms 18 % 22 % 19 %
. Q,& rs 34 % 40 % 33 %
eight Decrease 10 % 11 % 13 %
\—intestinal
’ Anorexia 10 % 20 % 17 %
Nausea 21 % 26 % 20 %
Diarrhoea 16 % 18 % 16 %
Abdominal Pain 14 % 15 % 11 %
Musculoskeletal
Pain 19 % 28 % 22 %
Myalgia 48 % 54 % 53 %
Arthralgia 26 % 25% 27 %
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Psychiatric
Depression 27 % 29 % 25 %
Anxiety 10 % 9% 10 %
Concentration Impaired 10 % 10 % 8 %
Insomnia 17 % 23 % 23 %
Irritability 19 % 18 % 24 %
Alopecia 20 % 22 % 22 %
Pharyngitis 12% 10 % 7% PR @

D
Commonly reported undesirable effects (=2 % of patients) were pruritus, skin dry, malaise, sw&%}
increased, right upper quadrant pain, neutropaenia, rash, vomiting, mouth dry, emotionalflabDyi®,
nervousness, dyspnoea, viral infection, somnolence, thyroid disorders, chest pain, dyspagyf®\ITws#i
paresthaesia, coughing, agitation, sinusitis, hypertonia, hyperesthaesia, vision bluco fusion,
flatulence, libido decreased, erythema, eye pain, apathy, hypoesthaesia, loose stoé i

nasal congestion, constipation, vertigo, menorrhagia, menstrual disorder.

Rarely reported events include suicidal ideation and attempted suicide, he inm retinal disorders,
diabetes, hepatopathy and arrhythmia. {

bcytopaenia (< 70 x 10°/1)
glntron.

Granulocytopaenia (< 0.75x 10°/1) occurred in4and7 % and
in 1 and 3 % respectively of patients receiving 0.5 or 1.0 microgra

There was no consistent pattern with respect to discq r@\
reduction increased with increasing Peglntron dose (Tab¥

Table 7. Proportion of Patients Dose-reducing or tinuing due to AEs

among treatment groups, but dose

Peglntron Pegintron Peglntron IntronA

0.5 ug/kg)g" 1.0 pg/ke 1.5 pe/ke 3 MIU
Dose Reduction 9% g 14% 19% 6%
Discontinuation TR 1% 9% 6%

Neutropenia and thromboc@n were the two most common reasons for dose reduction. Dose
interruption was more ¢ with IntronA (9%) than with Peglntron (4-6%). A relatively small
proportion of subjecw h group discontinued (2-5%) or dose reduced (1-3%) due to psychiatric

AEs. Depressiqq w e most common reason for discontinuation or dose reduction due a
psychiatric AE.\

Applicati itQ#sorders have been reported with the use of all alpha interferons. The incidence of
injecti® Mflammation (erythema and/or swelling) with Peglntron at all doses was greater than
that \ IntronA (44-47% vs 21%), but was not dose related. The majority were mild in severity.
gt experienced local skin necrosis. Less common were pain or reactions (i.e. bruising,

ss, and irritation).

@abomtory findings

As for IntronA, reduced neutrophil and platelet counts developed within a few weeks of therapy and
changes thereafter were minor (Table 8).
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Table 8. Haematological Abnormalities [Number (%) of subjects]

Peglntron PegIntron PegIntron IntronA

0.5 pg/kg 1.0 pg/kg 1.5 pg/kg 3MIU

N=315 N=297 N =300 N=299
Neutrophils (x 10°/L)
1.0-<1.5 110 (35) 127 (43) 116 (39) 96 (32)
0.75.<1.0 26 (8) 55(19) 54 (18) 18 (6)
0.5 - <0.75 10 (3) 17 (6) 27(9) 52
<0.5 3 31D 1(0.3) 1(0.3) * 6
Platelets (x 10°/L) K\
70 - <100 34 (11 58 (20) 54 (18) 27 (9) O
50-<70 3(1) 8(3) 12 (4) 2(0.7)
25-<50 0 1(0.3) 0 1(0.3)

Fluctuation of ALT values is characteristic of chronic hepatitis C infection. Th% on is also seen
during treatment with interferons. Looking at individual patients, there were,97 nts with a during-
treatment ALT value greater than 2x baseline (Table 9). The majority ofﬂéée ALT elevations were
single occurrences or short-lived episodes during the course of treatme as self-limiting.

Table 9. Mean serum ALT x Baseline during treatment

PegIntron Peglntro Péglntron IntronA

0.5 pg/kg 1.0 o/ 1.5 pg/kg 3 MIU
2 x Baseline 4 (1%) 5(2% 5(2%) 3 (1%)
21-5x 21 (7%) 4 $%) 20 (7%) 20 (7%)
5.1-10x 2 (0.6%) -3%) 0 2 (0.7%)
>10 x 0

0 \ 0 0
There was no specific pattern as to e& elevations of ALT occurred. With the exception of one
patient, whose maximum total WiNbiidwas 33 pmol/l (predominantly indirect bilirubin), the ALT
elevations were not associated imultaneous increase in bilirubin or clinical signs of hepatoxicity.

Forty-four Peglntron-treate had an elevated bilirubin value, none sufficient to cause clinical
jaundice. These elevatio equally distributed across the Peglntron groups. Of these one had a
concomitant elevated %

The prevalence ost-¥gatment binding antibody in the main clinical study was 9.1-10.2% among all
Peglntron dos s and was lower than that detected for IntronA in the same trial (15.2%). Serum

neutralisin 'y was also detected in small but similar proportions of subjects receiving IntronA
or Pegéntagn -1.9%).

uc.

8.4 @, only high titres of antibodies are supposed to influence the kinetics of proteins, and a high
inding antibodies normally correlates with neutralising activity. The low incidence of
alising antibodies is therefore reassuring.

@Health—Related Quality of Life (HQL) data was collected using the SF36 module as described in the
clinical protocol for C/197-010. The SF36 assesses eight domains of health; physical functioning, role
physical, bodily pain, general health perceptions, vitality, social functioning, role emotional, and
general mental health. Data were collected at baseline, at 12, 24, 36 and 48 weeks during treatment
(treatment period), and at 12 and 24 weeks after treatment discontinuation (follow-up period). The
HQL analyses were based on all randomised patients who received study drug.

In general, patients from all treatment groups showed reductions in scores for all HQL domains tested
during treatment followed by a return back to baseline during follow-up. Secondary analyses showed
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that patients receiving Peglntron 0.5 pg/kg experienced the least decrease in the following domain
scores compared to IntronA and the higher doses of Peglntron: role-physical, bodily pain, vitality, and
social functioning. At the end of follow-up, sustained responders in all Peglntron groups showed
increased scores from baseline across all domains compared to non-responders who showed
reductions in mean scores.

Combination peginterferon alfa-2b and ribavirin:

The safety profile of peginterferon alfa-2b in combination with ribavirin was assessed based on data
from study (C/198-580), which became available following the initial marketing authorisation.

Adverse events . \6

Overall, the adverse events reported with the combination were as expected with interfero
and/or ribavirin. The combination of peginterferon alfa-2b with ribavirin had a safe @ file
comparable to the combination of interferon alfa-2b + ribavirin

ing administered.
adverse events, such as
% vs. 33%) were more

micrograms/kg was not unexpected given the higher dose of interferon
The incidence of psychiatric adverse events was similar among groups,
injection site reaction (58% vs. 36%), fever (46% vs. 33%) and nau
common with PEG 1.5/R than with I/R (=210% difference betwee . However, most of these
events were mild to moderate in severity and did not limit treat paring peginterferon alfa-2b
dgit&a
%

1.5/R to I/R, the optimised dose of ribavirin was associate 1igher incidence of 5 adverse
events for which the incidence between treatments as@ : injection site reaction, weight
decrease, nausea, asthenia and alopecia. \

Serious psychiatric adverse events are uncommon,@re recognised problem with interferon alpha
treatment. During the 48-week treatment peri se events broadly classified as “psychiatric”
were reported by approximately 75-77% of pat@cross all groups. The majority of these were mild
or moderate and not significantly psychia¥c, such as insomnia (40-41%) and irritability (34-35%).
Depression was reported by 29-34% offpatigi®s, this compares with =28% reported in previous trials
with peginterferon alfa-2b monother: d I/R. The incidence of depression was similar in all 3
groups and remained relatively uring the study period (66-68% in the second 24 weeks vs.
71-73% in the first 24 weeks) pnstrating there is no increased risk of depression with longer
treatment duration. There w . ference in the incidence of psychiatric adverse events between the
per protocol PEG 1.5/R & d the optimised ribavirin dose group.

Severe and lifegthre g adverse events

ere AEs in every body system organ class category was similar with PEG 1.5/R
ception of “body as a whole” and “white cell and RES”, where severe fatigue and
more frequently reported with PEG 1.5/R than with I/R.

The incidence
and I/R, with

@ y of life threatening AEs reported in this study was low (1 %) and was similar between
ent groups. All were successfully managed with treatment discontinuation. There were 13
f neutropenia classified as WHO grade 4(life-threatening), none of which was associated with
Ction. For the PEG 1.5/R group there is no pattern to suggest that the optimised dose of ribavirin
esulted in more life-threatening events. The incidence of suicidal attempts and suicidal ideation
during treatment with the combination ribavirin/peginterferon alfa-2b was low (< 1.2 %) and similar in
all groups. Specific reference to these life-threatening psychiatric events observed during treatment in
this clinical study has been added in the SPC.

6.6% of the relapse patients and 11% of naive experienced severe and life-threatening events pooled
from four Phase III trials. The most common are psychiatric, the category which occurred more
frequently comparing I/R (2%) and I/P (1%). There were 6 deaths, 5 in the naive patients and 1 in the
relapse patient trials: two myocardial infarctions, two cases of illicit drug overdose, and an intracranial
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haemorrhage. Of the 6 patients who died, 3 were randomized to combination therapy and 2 of the
deaths occurred during the follow up period (16-20 weeks after dosing completion).

Laboratory values and relationship to infection

There was a clear dose-relationship in the frequency of neutropenia with peginterferon alfa-2b. There

was also a dose-effect in the proportion of patients who had a dose modification due to neutropenia

(18 % with PEG 1.5/R compared with 10 and 8 % for PEG 0.5/R and I/R). However, the incidence of
discontinuation for neutropenia was low in all groups (0.2 —1 %). In this study, only 5 PEG 1.5/R

subjects and 2 I/R subjects discontinued because of neutropenia suggesting that the dose-modification @
schedule included in the protocol provided adequate protection. There was a higher frequency 06

Grade 3/4 neutropenia when peginterferon alfa-2b was combined with the optimised of ribavysg

however, this was also seen with interferon alfa-2b. Among the subjects who had a Grade 3%
neutropenia, the incidence of infections was similar: 47 % PEG 1.5/R, 39 % PEG 0.5/R; 55

mention on the risk of grade 3/4 neutropenia associated with peginterferon alfa-2b/ riba

added to the SPC. \

Nine subjects reported serious infections. These serious infections were neiﬁ afSociated with

neutropenia nor life threatening. The optimised dose of ribavirin did not i ¢ the pattern of

infections

Anaemia is a well-recognised effect of ribavirin and the pattern prev1 xserved with ribavirin in
combination with interferon alfa-2b is seen in this study. A decre oglobm to less than 10
g/dl, which mandates dose modification, occurred in approxim, of patients; discontinuation
was rare (0.2 — 0.8 %). Guidelines for dose reduction for anae 1 uded in the Rebetol SPC.

As would be expected, the higher (optimised) dose of n% esulted in a greater number of patients
having a decrease in haemoglobin to less than 10 th the need for dose modification. This
occurred in approximately 12-14% of patients recel he >10.6 mg/kg dose of ribavirin.

Grade 1-2 thrombocytopenia was signifiggntly\gigher with PEG1.5/R than with I/R, however, no
significant clinical consequences were ob, d during the study.

Discontinuation and dose modificat
Discontinuation due to adverse s was similar among all treatment groups (13-14 %). The most

frequent reasons for disco s in all treatment groups were flu-like symptoms (2-3 %) and
psychiatric adverse even

Dose modificatidfor pSgchiatric adverse events was low in all groups (4-5 %).

5. (\@onclusions and benefit/risk assessment

@emical—pharmaceutical and toxicological point of view, satisfactory responses to the points
1

The most common re@ for dose modification due to adverse events were anaemia and neutropenia.

fication have been submitted.

ing into account both the preclinical data and the clinical exposure to peginterferon alfa-2b, it is
@oncluded that the benefit/risk for the use in the treatment of patients with Chronic Hepatitis C (CHC)
is positive. The CPMP have previously agreed that the optimum treatment for CHC is the combination
of interferon alfa-2b and ribavirin. For this reason Peglntron, and all interferon monotherapies, should

be used primarily in patients intolerant of ribavirin.

From an efficacy point of view, Peglntron 0.5 pg/kg has been demonstrated to be non-inferior and the
1.0 pg/kg to be superior compared with the licensed dose of IntronA. The 1.0 pg/kg dose, however,
appears to be less well tolerated and dose reduction and discontinuation of therapy were more
commonly encountered. It should be noted that these differences in safety do not relate to irreversible
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adverse events. Dosing can be individualized taking into account expected viral response and
tolerability.

When reviewing the clinical data of peginterferon alfa-2b in combination with ribavirin in naive
patients, which became available after the initial granting of the marketing authorisation, the CPMP
considered that the benefit/risk profile of Peglntron was still favourable.

Indeed, it was demonstrated that use in combination of peginterferon alfa-2b/ribavirin offers greater
efficacy than the current standard of care interferon alfa-2b plus ribavirin without the introduction of
any new adverse events, although the frequency of a few of the interferon-related events was affected.
All the AEs appeared to resolve with dose-modification or discontinuation, without clinical sequelae.

Further refinement of the data analyses demonstrated also that weight adjusted dosing for JeoW
peginterferon alfa-2b and ribavirin maximises the sustained virological response rate. It was cog

account of the impact of body weight. The peginterferon alfa-2b regimen is already W3¢

The ribavirin dose of 13 + 2 mg/kg/day is the optimal dose for use in combination w'
alfa-2b 1.5 pg/kg/week without compromising safety. This combination will p% increased
sustained response rate for all patients, particularly those infected with genot N addition, the
optimisation of ribavirin dose had an effect on the frequency of only a few @ribavirin—related

events.

Hence, the CPMP agreed on the following dosing recommendations; : @

Peginterferon alfa-2b: 1.5 pg/kg/week

Ribavirin 13 + 2 mg/kg/day as:
800 mg/day for patients weighing < 65 kg \O
1,000 mg/day for patients weighing 65 to 85 kg

1,200 mg/day for patients weighing > 85 kg O

The optimal dose recommendations have been@sidered and agreed upon. As far as the treatment
duration is concerned, the CPMP agreed¥at it Should last for at least six months. In genotype 1
patients with high baseline viral load, t should be continued for another six-month period in
patients who exhibit negative HCV- gfter the first six months treatment. For the other patients,
the possibility to extend the tre priod for another 6 months can be considered on individual
basis. The Marketing Authorf older has agreed to provide the CPMP with additional
information on the clinical wof the optimised dosing regimen of the combined treatment for
patients.

specific subgroups of he
Based on the availabq n quality, safety and efficacy, the CPMP considered that the benefit/risk
re

profile of peginggrfero a-2b in combination with ribavirin for the treatment of chronic hepatitis C
was favourabl d mmended the granting of a marketing authorisation for the following
indication:

Pegln \Qwated for the treatment of adult patients with histologically proven chronic hepatitis C
Wh(j@1 ated transaminases without liver decompensation and who are positive for serum HCV-
r

1-HCV.
est way to use Peglntron in this indication is in combination with ribavirin.
®This combination is indicated in naive patients as well as in patients who have previously responded
(with normalisation of ALT at the end of treatment) to interferon alpha monotherapy but who have

subsequently relapsed.

Interferon monotherapy, including Peglntron, is indicated mainly in case of intolerance or
contraindication to ribavirin.
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