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l. SCIENTIFIC DISCUSSION

1.1 Introduction @b

Rebetol is indicated for the treatment of chronic hepatitis C and must only beeu s part of a
combination regimen with peginterferon alfa-2b or interferon alfa-2b. Rebetol monc{ y must not be
used.

The MAH applies to extend the therapeutic indication of pegylated interferon@a in combination with
Rebetol capsules or oral solution (ribavirin) to the paediatric patients with cHyénicthepatitis C.

A Type II variation application has been submitted in parallel for b(@ ntron/ViraferonPeg and
Rebetol.

To support this variation the MAH submitted one pivotal studyy(P02538) evaluating the safety and
efficacy of peginterferon alfa-2b plus ribavirin in the treatment g 'ébgonic Hepatitis C (CHC). There is a
planned 5 year long- term follow-up portion of the study.

1.2 Scientific overview and Discussion Q

Hepatitis C is a milder disease in children than in }B@with a less frequent and a slower progression.
Severe hepatitis and cirrhosis are very infrequent,complications (2-4%) in childhood up to 20 years post
(polytransfusion infection, chemotherapy, HIV or
Hepatitis B Virus (HBV) co-infection) [1, ronic infection is asymptomatic in most cases, with
minimal histological lesions in 80% cases, assessed when analysing results of biopsies from 300
children aged 6-10 yrs with a chronic h@gatitis C since 3-7 yrs. Significant fibrosis was present in 15%
cases, cirrhosis in < 4% [2.3.4.5].

infection in the absence of associated condit

children when compared to adu er a 10 years period [6] Hepatocellular carcinoma as the result of

Fibrosis progression, histologicagﬁb alanine transaminase (ALT) levels and viral load were lower in
CHC is extremely rare in chil , and only a few cases have been reported.

Even though important i gdividual variations exist, and severe evolution may be observed in childhood,
some data demonstrate aQall mild pathology in children, with a low rate of complications in the adult age
in the absence of alc%con mption and of another hepatic disease.

With regards to @nt, for adults the goal of therapy is to avoid progression towards the life threatening
conditions that @k cirrhosis and Hepatocellular Carcinoma (HCC). In adults, the standard of care is treatment
of patients N of progression or of “easy-to-treat” patients (genotypes 2/3 without co-factors), with the
combinati rtﬂ ribavirin and pegylated interferon. In the difficult-to-treat G1 patients, the efficacy of
pegylat plus ribavirin provided an approximately 10% increase in the rate of sustained responders
whe@ red to the combination with standard interferon.

ing treatment in children, due to the relatively slow progression of the disease, the potential for
ntaneous clearance of the infection (in approximately 20% of cases and up to 45%) and the typically
asymptomatic or mild nature of the disease, it is mostly considered that treatment could be deferred to
adulthood or initiated only in the presence of progressing disease. The National Institute of Health (NIH)
consensus conference for the management of hepatitis C confirmed the most frequent “wait and see” strategy
towards management of CHC in children.
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There is to date no clear international consensus for the treatment of children and treatment seems
restricted to children with rapidly progressive disease (most often polytransfused, receiving chemotherapy
or HIV/HBV co-infected), and treatment strategy is assessed on a case by case basis. 6

In January 2005, interferon alfa-2b and ribavirin were granted an extension of indicat or use in
children from 3 years with chronic hepatitis C. The clinical development consisted of 4 studies with
only 1 phase III study (P00321) in 70 paediatric subjects aged 3 through 16 years. D N e assessment
of the dossier several safety concerns were identified, in particular growth retardatign and psychiatric
disorders since a higher rate of suicidal attempt/ideation compared to adult patient@ reported. Of note,
the impact of growth was principally marked by a decrease in linear growth eight gain. These data
were later substantiated by data from 97 children enrolled in the longﬁdiatric study P01906
showing that twenty (21 %) of 97 children had a > 15 percentile decrease 4 ght percentile, of whom
10 of the 20 children had a > 30 percentile decrease in their height percenéom the start of treatment to
the end of long-term follow-up (up to 5 years) raising a concern towar@tential non reversibility of the
growth inhibition.

Although pegylated interferon is considered to have a clear ther@ic advantage over standard interferon
in terms of efficacy (like for adults) the safety signal of no sible growth inhibition identified with
standard interferon raise the same safety concern on the use¢ egylated bitherapy in childhood.

Taking into account the safety concerns of bitherapr: ildren the CHMP agreed that the Scientific
Advisory Group should be requested to consider eatment of Hepatitis C should be initiated in
childhood, the safety profile of bitherapy in children and’the place of bitherapy with standard interferon as
compared to bitherapy with pegylated interferon list of Questions to the SAG was adopted in March
2009. The SAG meeting was held in May 20%

Overall the SAG experts were not reassu@lat there is no irreversible growth retardation associated with

the bitherapy. <

Regarding treatment initiation i ilfren, the SAG concluded that early fibrosis is a criterion for
treatment initiation. Due to the sponse rates of around 90% in patients with genotypes 2 and 3, as
well as considering the potent orter treatment duration of 6 months, initiation of treatment in this
population could also be co d. However, there was a mixed view amongst SAG experts whether in
this case it might be mo ropriate to defer treatment given the safety issues as well as the fact that
treatment in (early) ad d would also lead to similar response rates. For genotypes 1 and 4 the

potential risks togemﬁt the lower response rates and the longer treatment period required made the
SAG experts only mended closer monitoring, i.e. every 3-5 years. The recommendation was that
treatment initiatié 1d only occur in case of early fibrosis.

The SAG e’ agreed that treatment can be initiated after the pubertal growth spurt as the risk of
growth uetagdagion is no longer of clinical relevance. This recommendation can be given irrespective of
genotype,ahg the presence of early fibrosis as the treatment responses in children with genotypes 1 and 4
are su to those in adults.

ertal period should be avoided for treatment. Whether there is an option for treatment prior to
ertal period cannot be concluded due to the lack of sufficient data in final growth outcomes in younger
children.

The SAG experts agreed that adequate warnings in the Summary of Product Characteristics (SPC)/

Package Leaflet (PL) are an important element to highlight that the risk of irreversible growth inhibition
cannot be excluded; the proposed wording was not discussed further.
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However, the SAG experts felt strongly that it needs to be ensured that information about the safety risk
“growth retardation” is provided to parents and — as appropriate — to the concerned child upfront in the
consenting process prior to treatment initiation. It is acknowledged that parents have a paﬂic@role in
the treatment decision in this case, and might request treatment if deferral is recommend ce full
information is a pre-requisite. &

Regarding the place of bitherapy with standard interferon as compared to bither.m%th pegylated
interferon there is higher response rates, shorter treatment duration for genotype 2 a & and once weekly
dosing regimen versus 3 times a week for standard interferon. As such, the SAG e felt confident that
pegylated interferon would replace standard interferon in medical practice pro@@g icense for the use of
pegylated interferon in children was granted. &

1.3 Non clinical aspects @

No non clinical pharmacology, pharmacokinetics and toxicology st&'es have been submitted by the MAH
in support of this extension of indication. However ribaviri enile toxicology studies have been
performed post approval of the paediatric indication of inter fa-2b plus ribavirin. In order to better
appreciate the potential impact of the ribavirin safety pro %hildren, and in particular the potential
impact of ribavirin to affect growth, the MAH committed&n uct a dose range-finding study to define
a maximum tolerated dose for ribavirin in rat pups @a juvenile toxicity study to assess effects on
growth, skeletal formation, and reproductive develop nd function. Assessment of these studies led to
the update of the Rebetol SPC to draw the attention of prescribers to these non animal data in line with the
concern raised in clinic. (Commission Decision @/2007).

As for standard interferon, no juvenile stu@as been conducted with peginterferon alfa-2b due to
feasibility issue (antibodies developmenwronic treatment).

Environmental risk assessment QCJ

No data were submitted by the as regards the environmental risk assessment. As the PEC surface
water for the active ingrediegn nterferon alfa-2b is clearly below the action limit of 0.01 pg/l no
further action is required an vironmental risk assessment can be stopped in Phase I.

The MAH has not perfd@ian octanol-water partition coefficient study with peginterferon alfa-2b and
requested a waiver erfotm this test given the nature of peginterferon alfa-2b, which is a polyethylene
glycol-modified depiyative of IntronA (human recombinant interferon alfa-2b). Proteins are polar, water-
soluble compounds en if the log K, has not been calculated, it can be assumed that it is below the
trigger value,0

t\qj&O _
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1.4 Clinical aspects

and adolescents 3 years of age and older, the MAH submitted study P02538 (n=107 primary
objectives of this study was to assess the efficacy, safety, tolerability and pha okinetics of
peginterferon alfa-2b 60pg/m* once weekly plus ribavirin 15 mg/kg/day in paediatric 'ség with CHC.

In support of this extension of indication of the combination peginterferon alfa—2b/RibaVir:'2bﬁildren

1.4.1 Pharmacokinetic O

The secondary objective of study P02538 was to measure the multiple-dos ﬁ'ngacokinetics of PEG2b
and ribavirin in paediatric subjects with CHC in order to develop populati%llarmacokinetic models to
describe PEG2b and ribavirin disposition in HCV-infected paediatric subj nd to evaluate the effect of
covariates on PEG2b and ribavirin pharmacokinetics.

sample collections at Weeks 1, 4, and 8. The other 86 subje rofile Pharmacokinetic Group, PPK
subjects) had sparse blood sample collections at treatment w )4, 6,12, 24,30, and 48 for profile
pharmacokinetics.

Twenty one subjects were enrolled in the pharmacokinetic grougﬁ( subjects) and had intensive blood

primary objective of the PPK analysis was to esti exposure of peginterferon in the paediatric
population receiving 60pg/m*week. On the basis the model, it was shown that exposure to
peginterferon in children was 58% higher than ok @ ed in adults dosed with 1.5 pg/kg/week. However no
particular signal was raised towards a worsefing~0f the haematologic or psychiatric adverse events as
compared to adults in relation to this over-exposure. Furthermore, the proposed 1.5ug/kg dose was

considered acceptable as it allows an enhaficement of the response rate as compared to standard IFN.

A nonlinear mixed effect modelling approach was @ nalyse the ribavirin and Peglntron data. The

1.4.2 Clinical pharmacology (J

The dose of Rebetol and Peglntr, lected for study P02538 are PegIntron 60 pg/m” once weekly (QW)
plus Rebetol 15 mg/kg/day (i vided doses).

dose licensed for adult he US and the EU based on calculated conversion to body surface area
(1.5pg/kg/week). AaBody Surface Area (BSA)-based dosing of pegylated interferon was chosen by the
MAH since judge opriate to adjust the dose in paediatric patients on the basis of a similar mean
BSA-normalised ment clearance across the different paediatric age groups. No comparison with
clearance frgmddulés was nevertheless provided.

The dose of Peglntron to :{‘ed for this clinical study, 60 pg/m> QW, is approximately equivalent to the

A dose .rat@ pharmacokinetic/pharmacodynamic (PK/PD) study (P00018 cohort 1) identified the
15mg/ abge as the optimal dosage of ribavirin in children. This dose was further evaluated in clinical
phase 00018 cohort 2) and III (P00321) in combination with IntronA.

% Clinical efficacy

clinical study, P02538, is provided as a pivotal study to support the efficacy and safety of
combination therapy pegylated interferon alfa-2b plus RBV in patients 3 years of age and older. The study
is presented hereafter:

Title

Part 1: Assessment of the Safety, Efficacy, Tolerability, and Pharmacokinetics of Peginterferon Alfa-2b
Plus Ribavirin in Pediatric Patients With Chronic Hepatitis C

6/22



Study design

Phase 3/1B, open-label, global, multicenter study in paediatric patients who were all treated PEG2b
plus ribavirin for up to 48 weeks and followed for an additional 24 weeks post-treatment. ts with
Genotype 1, 4, 5, 6, or high-viral-load (>600,000 IU/mL) Genotype 3 whose Treatment Weéek (TW) 12
HCV-RNA levels were above the lower limit of quantitation (LLQ) and had drgp <2 loglO as
compared to baseline values were to discontinue treatment at TW 18 and proceed to fi p, unless the
principal investigator discussed and obtained approval from the sponsor's project ician prior to the
continuation of therapy beyond TW 18. Subjects who had TW 12 HCV-RNA leve®t were below LLQ
were to continue therapy to 48 weeks. Subjects whose TW 12 HCV-RNA ICV%C above LLQ and had
dropped >2 log10 as compared to baseline values were to continue therapy % reassessed at TW 24. If
the TW 24 HCV RNA levels remained above LLQ, these subjects were tosdiseéntinue therapy at TW 30
and proceed to follow-up. Subjects with HCV Genotype 2 or low—vih§ad (<600,000 TU/mL) and
Genotype 3 were to receive 24 weeks of treatment plus 24 weeks of fol@p.

Subjects who were treated with at least one dose of PEG2b and rilﬁQ’r‘in and who completed the 24-week
post-treatment follow-up were eligible for enrollment in the 5 ong-term follow-up portion of the

study. Qq

Objectives

The primary objective of this study was to assess the @, efficacy, and tolerability of the combination
of PEG2b 60 pg/m* QW plus ribavirin 15 mg/kg/N paediatric subjects with CHC. The secondary
objective was to measure the multiple-dose pharmacokinetics of PEG2b and ribavirin in paediatric
subjects with CHC. There is a planned 5 year lon®rm follow-up portion of the study.

Study Participants
Planned enrolment was for 100 paediatrig{subjects with CHC. 107 subjects, including 67 aged 3-11 years
and 40 aged 12- 17 years were enrolled @ind tfeated.

<90 kg, who had a diagnosis o C documented by a positive anti-HCV or HCV-RNA for at least
6 months prior to screening, m iver biopsy (historical or pretreatment) showing evidence of fibrosis
and/or inflammatory activity. iver biopsy waiver was possible for children 3-11 years old with an
elevated ALT within 1 ye ior to the Screening 1 visit.

Eligible subjects were male andée@children and adolescents, 3 through 17 years of age, weighing

Patients were exclu&t;r: ntry if having serum ALT level >10 times ULN, evidence of decompensated
liver disease, kno infection with either HIV or HBV, insulin-dependent diabetes mellitus or poorly
controlled nonin Mependent diabetes mellitus, pre-existing psychiatric condition, including but not
limited to mpd@to severe depression, or a history of severe psychiatric disorder, such as psychosis,
suicidal ide N d/or suicidal attempt.
L 4

Treatm&

PEG2b ﬁ! png/m2 QW; Administered by SC injection Ribavirin; 15 mg/kg/day in two divided doses for
u t@weeks (the maximum dose of ribavirin was not to exceed 1200 mg/day); Administered PO with

icacy Analyses
The primary efficacy variable is the proportion of subjects with sustained virologic response (SVR) at
24 weeks following the end of treatment. For the primary efficacy analysis, any subject with undetectable
HCV RNA level at the Follow-Up Week 24 visit was considered a sustained virologic responder.
Additional, "carry-forward", efficacy analyses were conducted in subjects with undetectable HCV RNA
level at the Follow-Up Week 12 visit and missing data for Follow-Up Week 24 were also considered to be
sustained responders and were summarised by age group. The proportion of sustained virologic
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responders was estimated using the normal approximation to the binomial. Ninety-five percent confidence
intervals of the proportion of sustained virologic responders were computed for each of the two age
groups (3-11 years old and 12-17 years old).

Plasma HCV-RNA assay @

The MAH informed the CHMP in February 2007 that in some instances the HCV-R ’ %ys conducted
in the company’s laboratories (in-house Polymerase Chain Reaction (PCR) assay) to quantitatively assess
HCV-RNA from subjects samples in this clinical trial had underreported the 1 of HCV-RNA as
evidence by the under recovery of the positive control. A substantial proporti mples were impacted
in study P02538 (23%). A corrective action plan was developed by & AH that included the
development of new and revised procedures with additional assay and tory controls to ensure
confidence in the robustness of the assay and retesting of the impacted les. All but 11 samples in
study P02538 were retested. Among the 11 subjects with insufficient available to be retested, it is
noteworthy that under-reporting of HCV RNA due to assay problem led®fo inadequate management in 3
patients (early stopping rule was mistakenly not applied). SVR ﬂ%however achieved in one of these
patients. The data presented in this report constitutes the reteste e data.

Results QQ
Patient disposition O

One hundred seven subjects were enrolled. Patien%osition was as follows and presented in table 1

below: Q
Mumber (%) of Subjects
Subjects Assigned e Subjects Assigned
24-week Treatment 48-wesk Treatment All Subjects
Subject Age (y=an Subject Age (y=ars) Subject Age (y=ars)
2-11 '2-;&4“ 31 1217 All 211 12-17 All

Treatment Phase v
Enralled 12 (100} 6 27 (100} 54 (100} 26 (100) 80 (100) &7 (100) 40 (100} 107 (100}

¥
Discontinued Treatment Phase o a o 18 (38) 10 (38) 20 (38) 18 {28) 10 (25) 28 (27
- - - 4] 1i4) 1(1) d 1(3) 1{1)
- - 17 (31) 8 (35) 26 (33) 17 (25) 8(23) 26 (24)
- 2i4) 0 23) 2{3) [} 2(2)
[

Adverse Event
Treatment Failure

Subject did not wish to Q
continue, reasons unrelated
Completed Treatment Phase 3 g 14 (100} 27 (100} 35 (88) 16 (82) 51 (54) 48 {72} 30 (75) T8 (73)
Follow-up Phasa
Entered Follow-up < {100} 14 (100) 27 {100} 53 (98) 26 (100) TE(2E) 88 (89) 40 (100} 108 (28)
Completed Follow-up 3 (100} 14 (100} 27 (100} 53 (98) 26 (100) TG (98) 86 (89} 40 (100) 108 (88)
Mever Enterad Follow-up 1 1] 1 1 [a) 1

All patients in %\reeks treatment arm (n=27) completed the treatment phase. On the contrary, only
64% (51/80% bients in the 48-week treatment arm (equally shared between the 2 age groups)
completed Ment phase due to a high rate of treatment failure. Indeed, contrarily to the 24-week

m, stopping rule (at TW 12 and TW24) were applied for subjects assigned to the 48-week

treatmertt
treatm% p (i.e. for G 1, 4, 5, or 6 or high-viral-load G3)

s@ characteristics

ediatric patients included in this study had similar demographic characteristics to children that were
included in the paediatric study using IntronA and RBV (P00321) although study P02538 included more
Caucasians (89% vs 80%) and patients were a little younger in this study (median age: 9 vs 10.5). Subjects
weighting less than 47kg were to receive RBV oral solution. As a consequence, 94% (63/67) of younger
children (3-11 years old) received oral solution and 78% (31/40) of adolescents (12-17 years old) received
RBV capsule. 63% of paediatric patients included in this study were aged 3-11 years, of which most
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(67%) were aged from 6-<12 years. Similarly, in the previous paediatric study with IntronA plus RBV
67% of children were aged from 3-12, most of then being aged from 7-12 (64%).

In line with epidemiological data, vertical transmission was the primary mode of contamj in the
study patients (70%). Median year since exposure was 8 years. In this study, 67% of nts were
infected with genotype G1 (74% of patients had G1 in P00321). In study P02538, the e difficult to
treat patients, i.e. G1 patients with high viral load, account for 29% of the study populatien? G2/3 account
for 28% of patients (of which 1/3 having high viral load G3).As a consequence of roblem of HCV-
RNA under-reporting, 7 patients with G3 and high viral load (HVL) were mistak@assigned to receive

24 weeks of treatment instead of 48 weeks. Q
Pre-therapy biopsies (performed at an unspecified time) were available % of subjects. Twelve
ad minimal fibrosis (F1).

Furthermore, most of the subjects had mild (44%) or moderate (30% inflammation with only 18%
having severe inflammatory activity. No patients had cirrhosis in this stéidy. Biopsy results were similar
between both age groups. Median ALT was 0.87 ULN in this stud$&and 59% of patients had normal ALT
level at baseline. Overall, a large proportion of patients treated ginterferon alfa-2b plus RBV in this
study had only minimal hepatic disease. This is in line witl@ revious paediatric study with IntronA

plus RBV. Q
Efficacy results O

The primary analysis was to include all subjects who ‘were assigned a subject number., The secondary
analysis was to include all subjects who receivec @ east one dose of study medication. Since all subjects
who were assigned a subject number recei dt least one dose of study medication, the secondary
efficacy analysis (All Treated population) is idegtical to the Intent-to-Treat population.

percent of patients had no fibrosis and the large majority of patients E

Primary endpoints: SVR rates (
Overall, 64.5% (69/107) of the subje ieved SVR. When carry-forward analysis was used, the SVR

rates were similar (65.4% [70/1 NsinCe only one additional subject with Genotype 1 (who had a rapid
virologic response and remaine ative from TW 4 to FW 12) was considered a sustained “carry
forward” responder. O

Table 2 Carry-forward Su
Treatment Duration

d Virologic Response Rates by Genotype, Age Group, and Assigned

Subjects®ged 3 wW yr Subjects Aged 12 %2 17 yr All Subjects
[ n=40 n=107
24 We v43 Weeks 24 Weeks 428 Weeks 24 Weeks 48 Wesks
Wir ic ™| wiro ogic Virologic Virologic Virologic Virologic
=8@ons Response Response Response Response Fesponse
N V) n” (35 n? (9] n* (%) n® (%) n® (%)

Gena';.'pn. 7
A E‘V (82.3) | 28084 (53.7) [ 144 (100} | 15/28 87.7)° | 28/27 (06.2) | 44/80 (55.5]:
I I -

{
1 > : - | 247 (51.1y| - ; 14/25  (58.0) - | aemz (m2aF
s (83.3 - - e (100 - - 1415 (83.3) - -
@ 7T (o0 | 3 (eeT| &5 (100) - - 12112 (100) | 23 (86.T)
- - a4 (7RO - - 111 {100} - - 45 (80.0)
: SVR rate at Follow-up Week 24, n = 14/26 (53.8%).
¢ SVR rate at Follow-up Week 24, n = 13/25 (52.0%).

d: SVR rate at Follow-up Week 24, n = 43/80 (53.8%).
e: SVR rate at Follow-up Week 24, n = 37/72 (51.4%).

SVR rate were 72.5% in subjects aged 12 to 17 years and 61.2% in subjects ages 3 to 11 years. However,

when response rate is analyzed by genotype, no significant difference between both age groups is noticed.
These results highlight the fact that the genotype but not the age drives the response to bitherapy. In G1
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patients, SVR rate was 52.8% after 48-w treatment, which is substantially higher than the response rate
previously reported in G1 paediatric patients that received 48 weeks of IntronA plus RBV therapy in the
pivotal study P00321 (36%). Although less striking, combination therapy with pegylated int on plus
RBYV enhances response rate when compared to combination therapy with standard interfe 3% vs
82%).

*
Relapse rates \j

Subjects who had undetectable HCV-RNA at the last treatment visit and detectable HEV-RNA at the last
follow-up visit were considered relapsers. Among the 75 subjects who had undete @ e HCV RNA at the
end of study treatment, 5 relapsed (all had detectable HCV RNA at FU We@ erefore, the overall
relapse rate in the study was 6.7%. All 5 relapsers were female patients With%Dll had fibrosis grade F1.
Of note, 4 /5 had >80% adherence to ribavirin, Peglntron and treatment duragion? Due to the small number
of relapsers, relationship between relapse rate and baseline characteristicsé’lfﬁcult to assess. However,
no relationship was apparent between relapse rate and baseline viral 10®ge or weight/Body Mass Index
(BMI)/ Body Surface Area (BSA).

SVR by Baseline Demographics and Disease Characteristics g?

Sustained virologic response by baseline demographic data ase characteristics is presented in the

table 3 below:
HCW Genotype 1 HCV G 27 HCV Genotype 3 HCW Genotype 4
n=v2 =15 =5
irologic WirdNggic irologic iroclogic

Fesponse esponse FResponse Fesponse
n® (3&] n (%) n® (%) n® (%)
Crverall Response 2872 (52.8) \‘.‘5 (93.3) 14/15 (83.3) 45 (80}
Sex N
Female 22720 4 g/a {100} 3i4 (75.0) &4 (75.0)
Male 18/23 g 58 (83.3) 11711 (100} 11 {100}
Age

2-11 years 24147 ) i51.1) 5ig 233y | oo {90.0) 24 (75.0
12-17 years E Bs (56.0) B/g {100) 5i5 (100} 1/1 {100}

Race
Asian | (25.0) 171 (100) 22 (100} -
Black <D§I - - - - - -
Multiracial { 213 (58.7) - - 171 {100} - -
White 25/54 (54.7 13714 [22.9) 1112 (B1.7) 415 (80.0)
Source of Egposure
Other\ 415 (80.0) - - 213 (88.7) -
Fare 11 (100) 212 100) 2 {100} - -
s 410 (40.0) - - 22 (100} - -
* @mnn 34 (75.0) 212 100 - - 11 (100}
\tlcal Trans 26152 (50.0) 10011 (20.8) B/ (100} 4 {75.0)
0‘ @we Yiral Load
\ 800,000 IUimL 28/329 (71.8) 10011 (20.8) 55 (100} H3 (100}
t 2000,000 1W/mL W31 (28.0) 44 {100} ora {100} 01 (o)

@ Missing 112 (50.0) - - o {0} 141 {100}
Ribavirin Form
Capsules 15/22 (58.2) g/a (100 33 (100} 11 (100}

Cral Solution 2350 (48.0) 508 (83.3) 11/12 {81.7) 34 (75.0)

The SVR rate in subjects with HCV Genotype 1 was much higher in subjects with a baseline low viral
load (<600,000 IU/ml) (71.8%) than in subjects with a baseline high viral load (>600,000 IU/ml) (29%).
Similarly, an additional analysis showed that the SVR rate in GI subjects with baseline viral load
<400,000 IU/ml was notably higher than in subjects with baseline HCV-RNA > 400,000 IU/ml (82.8%
[24/29] vs 32.6% [14/43] including 2 subjects with missing baseline results).
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Furthermore, subjects with HCV Genotype 1 who took ribavirin capsules had a higher SVR rate compared
with those who took oral solution (68.2% [15/22] vs. 46.0% [23/50], respectively). 6

models. HCV genotype, viral load and ribavirin form remain predictor of the response, rafgsm multivariate

analysis as shown in table 4 below: \
Effect | cddsRatio | 25% C 1 é-vam-:-

In addition, predictors of SVR were assessed using logistic regression analysis in lo?@egression

Univariate Logistic Regression Analysis o
HCW Genotype Q 0.00848
Genotype (1 vs other) 0.105 0.029, & 0.0005
Log baseline Wiral Load 0421 E.:ZQ 0.0054
=800,000 IWimL vs <500,000 IU/mL 0.280 0 0582 0.0018
Age 1.074 E% 180 01672
Bassline Weight (kg) 1.021 0828, 1.048 0.0777
Gender (male vs female) 0.841 %.42!-. 2.080 0.8820
Race® 0.9425
‘Years Since Exposure 1.013 0814, 1.124 0.8020
Source of Exposure® 0.6100
Metavir Fibrosis Score b1 N 0215, 1.621 0.3085
Metavir Activity Score ] 0557, 1.444 0.6535
Steatosis \Q.": 0.173, 0.801 0.0115
Steatosis ©5% vs =508 1.841 0.2682, 14,388 0.5184
Treatment Duration Assignment 0.047 0.008, 0.363 0.0024
PEG2b Dose (ugim’) C) 1.837 0,738, 4.754 0.14582
Ribavirin Dose (mg/kg) Q 0.825 0.448, 1.518 0.5354
Ribavirin Dose Form (dosing solution vs capsulss) 0.350 0.135, 0.808 0.0304
Multivariate Linear Regression Ana%
Baseline Viral Load (<800,000 vs EE@] 0.201 0.071, 0.5a88 0.0025
HCW Genotype 1 vs Others 0.035 0.008, 0.212 0.0003
Steatosis (pretreatment scorky 0.182 0.0&3, 0.528 0.0018
Ribavirin Form {dosing Eﬂlut'b_ipsuleﬂ 0.208 0.0&0, 0.713 0.0125
Positive and Negative Predi Qalues for SVR
Similarly to adults, TW1 TW4 response were highly predictive of treatment response in G1 patient.

In these difficult to treat nts, a SVR rate as high as 88.9% was reported in G1 paediatric patients who
exhibited undetectable HCV?RNA at TW4. However, only 9/72 G1 patients achieved this early endpoint.
A larger proporti 1 patients achieved TW12 undetectability (60%). In this subgroup, SVR was
83.7%.

For GenotypesQ and 4, the majority of subjects (29/35) attained EVR and SVR. In this group, the
response ra N Iso high (2/2) in subjects who became negative later in the study.

Due to pr ttd—deﬁned stopping rules, subject with < 2 log drop at TW12 as compared to baseline were

to disc e treatment at TW18. Therefore, the negative predictive value of TW12 response is not
availa r pegylated interferon plus RBV combination therapy in children. By extrapolation from the

\Y% TW12 response observed with standard interferon plus RBV in children, it is proposed to
r end treatment discontinuation in G1 (and G4) patients if their TW12 HCV RNA dropped <2log10

pared to pre-treatment value or if they have detectable HCV RNA at TW24.

ALT response

Overall, normalisation of ALT occurred in 77.3% (34/44) of subjects who had elevated ALT at baseline.
The ALT normalisation was mostly associated with SVR (79.4% [27/34]). Seven subjects demonstrated
ALT normalization without having attained SVR.
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Effect of adherence on SVR

Subjects were considered adherent to the assigned treatment regimen if they received at least 80% of both
PEG2b and ribavirin doses (according to the assigned dosing regimen) for at least 80% oﬁatment
duration. If the subject’s dose was reduced by the investigator according to protocol-specifi ria and
the subject dosed according to the instructions given by the investigator, then the subject @onsidered
compliant with his/her drug therapy but non-adherent to the therapy. .
Per the predefined criterion, 71% (76/107) of subjects were considered at least 80% erent to initially-
assigned doses and duration. Many subjects were considered non adherent due t protocol-specified
early discontinuation requirement for poor virologic response (treatment failulgb

Treatment adherence was similar in both age groups. S’

To further assess the effect of adherence on the SVR rate in this st@é6 subjects who discontinued
treatment early (had <80% of planned duration of therapy), were eXCluded from the analysis. The
remaining 81 subjects were at least 80% adherent to treatment ddsation. The dosing adherence of these
subjects was very high; thus a comparison based on dose adhere@s not meaningful because of the high
proportion of subjects who received at least 80% of PEG2b a% irin doses (93.8%; 76/81).

Of note the 4 patients who had < 80% adherence for P%ker eron and/or ribavirin dose nevertheless
achieved SVR in this study. Adherence was similar fi irin in both age groups, suggesting patients
were similarly adherent to ribavirin oral solution an e.

Discussion on the Clinical Efficacy O

Overall, the efficacy results from study P02538gshow that, similarly to adults, use of combination therapy
with pegylated interferon compared t@¢combination therapy with standard interferon results in an
enhanced response rate. An approximéf% gain is obtained in children infected with G1 (achieving a
53% SVR) and approx 14% for chil infected with G2/3 (achieving a 93% SVR). This gain appears
more marked as compared to ad s&ectively of approx 9% and 3%). Furthermore, the levels of SVR
achieved with PegIFN plus riba\% higher in children as compared to adults (G1: around 50% vs 40%;
G2/3: around 90% vs 80%). fference in treatment response rate was observed between both age
groups (3-11 and 12-17 year e).

Similarly to adults, hiseline viral load in G1 patients was associated with a poor response to
treatment. Forty- eight weekdMreatment with pegylated interferon plus RBV in G1 patients having low viral
load defined as H A <400 000 IU/ml allows to achieve response rate as high as 82.8%, which is
close to the respo rate obtained in G2/3 patients. Of note, baseline viral load does not influence
response ratg 1\ ehetype 2 and 3 patients.

In adult stuﬁey it was shown that 41% of G1 patient with baseline low viral load (<600 000 [U/ml) may
achieve VR, allowing for a SVR rate of 92% with an as short as 24 weeks treatment duration. The MAH
did no Q plore different treatment durations for paediatric Genotype 1 patients in study P02538.
Ho , the MAH considered that extrapolation from adult data is acceptable given that children have
own to have a better response to bitherapy. It is noteworthy that in practice the reduction of
tment duration might have to be discussed only in a marginal subgroup of paediatric patients given
that, as illustrated in study P02538, only 15% of G1 children with LVL achieved RVR. In order to better
appreciate to whether reduction of treatment duration might be proposed, the CHMP requested that any
differences in the proportion of G1 patients achieving 4 weeks RVR between adults and paediatric patients
be discussed as this might represent a difference in the kinetics of viral load decrease/clearance making
the 4 weeks RVR less predictable in children than in adults. The MAH has committed to provide a
response to this issue as a follow up commitment.
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Due to protocol-defined stopping rules, subject with < 2 log drop at TW12 as compared to baseline were
to discontinue treatment at TW18. Therefore, the negative predictive value of TW12 response is not
available for pegylated interferon plus RBV therapy. However, by extrapolation from the NV,
response observed with standard interferon plus RBV in paediatric patients, it is proposed t
treatment discontinuation in G1 (and G4) patients if their TW12 HCV RNA dropped <21(& C

pre-treatment value or if they have detectable HCV RNA at TW24.

*

Lower response rates were consistently reported in patients treated with oral solut&} each genotype
group with a marked difference in G1 patients: 68.2% of G1 patients that receive \V capsule had SVR
versus 46% of G1 patients that received RBV oral solution. Furthermore aceutical form of
ribavirin was found to be predictive of treatment response in univari% d multivariate logistic

regression analysis. 0

The CHMP requested the MAH to provide reassurance as regards the %rability of exposure between
children dosed with the ribavirin capsule and the oral solution, Th AH provided a limited PK
assessment with data available from 5 children dosed with the capﬁ‘iand 11 children dosed with the oral
solution. No significant difference in exposure was found betw@é) th formulations. Nevertheless, it is
noteworthy that SVR rates in children dosed with the oral soluti as consistently lower than SVR rates
in the capsule group. The MAH considered this is due to rtefact of the small sample size. The
difference in SVR seems striking in G1 children with H capsule: 56% vs SVR solution: 18%).
According to the MAH this difference is driven by tl@n plained poor response rate observed in the
HVL youngest children (3-5 years) where only 1 c%\’ patients achieved SVR. If not explained by a
difference in the PK parameters in relation to the formitlation, the lower response rate levels observed in
young children as compared to adolescents in@ study might be explained by a difference in the
likelihood of response between both patient tions, related or non related to the disease, such as
difference in tolerance, or in compliance (dri@y the acceptability of the oral solution).However based
on the available data the CHMP concluded that it is unlikely that tolerability/acceptability issue has
driven the virological failure in childrer(rej d with the oral solution.

solution in relation to the capsul initial proposal has been made that raised some comments from the
CHMP. The MAH will revise otocol in the frame of a follow up measure and specify the timelines
for study initiation and com

1.4.4 Clinical SafetQ

Patient exposure

All safety assessr@ were based on data from all 107 enrolled subjects. All 27 subjects who were
assigned to 24 gyecks of treatment (HCV Genotype 2 and low viral load HCV Genotype 3) completed the
treatment wi ean treatment duration of 169 days. Sixty-four percent (51/80) of subjects who were
assigned.to&eeks of treatment (HCV Genotype 1, 4, and high viral load HCV Genotype 3) completed
the tre§ N, and 29 subjects discontinued the treatment mostly due to poor response to the treatment
(90%, '@' 0), according to discontinuation stopping rules defined in the study protocol, with a mean
trea duration of 273 days. Only one subject discontinued due to an adverse event (AE). The overall

catment duration was 247 (SD: 92) days in this study.

In order to better address this iss; @AH has committed to perform a bioequivalence study of the oral

rall safety profile
The overall safety profile of the PEG2b plus ribavirin observed in this paediatric study is consistent with
that observed in previous adult clinical studies and also in the paediatric population treated with interferon
alfa-2b plus ribavirin. No new safety issues were identified in this study. All patients experienced AEs in
this study. However, very few patients presented serious AEs and only 1 discontinued the study from AEs.
Furthermore, a slightly lower rate of dose modification due to AE was reported in this study when
compared to previous paediatric studies with interferon alfa-2b plus RBV.
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Table 5 Summary of safety

AE = adwerse event; SAE = sericus adwerse event; yr = year

Sulbjects Aged Sulbjects Aged
3-11yr 12-17 All Subjects
(n=7) (n=40) (m=107)
n (%) n (%) n (%) @
Sulbjects reporiing any AE ar {100} 40 {100} 107 {100}
SAEs ] - 3 (&) 3 (3) *
Discontmuations due o AE 1] - 1 (3 1 (1 \
Dose modfication dus to AE 13 {12) 14 {35} 7 {25) :

Common treatment-emergent AEs Q

The frequency and pattern of treatment-emergent adverse events are overallegonsistent with what has been
reported in adults treated with peginterferon alfa-2b and ribavirin. As iously noted in paediatric
studies with interferon alfa-2b plus ribavirin, injection site disorders, ia, anorexia, abdominal pain
and vomiting were reported more frequently in children compared adult patients. Furthermore,
nervousness was also more frequently reported (8%) in this study. (

'Q{ildren is also similar to that reported
with the exception of a lower rate of
V treated children.

The safety profile of peginterferon plus ribavirin combinati
with interferon alfa-2b plus RBV combination in this po
psychiatric adverse events reported in pegylated interferon{pl

It is noteworthy that vomiting was reported in 48"/@1&% aged 3-11 years but in 24% of children
aged 12-17 years. Notably, a large majority of cases Were reported in the first 12 weeks of treatment.
However, surprisingly, no difference in compli etween both ribavirin formulations was reported in
this study. Q

Treatment-related AEs

The most prevalent treatment—relate@ in all subjects were pyrexia (80%), headache (62%),
neutropenia (33%), fatigue (30%), an id (29%), injection-site erythema (29%) and vomiting (27%):

Severe adverse events (SAES)
The majority of treatment-rel
AEs were reported in 8% (9
of subjects aged 12 to 17

s reported in this study were mild or moderate in severity. Severe
f all subjects: 10% (7/67) of subjects aged 3 to 11 years and 5% (2/40)
as shown in table 10.

Table 6 Severe adveﬁgeQ/e

Mumber (%) of Subjects
@ Subjects Aged Subjects Aged
Ato 1w 12017y All SBubjects
N n=47 =40 n=107
Subjects ?Eq:-:-rlirlv %ﬂ& AE 7 (10 2 5 g (8}
Pyrexa G 3 4 1 {(3) 2 4]
nieciich GG 1 (1) 0 - 1 i
ALT 1 ) 0 - 1 (1)
Dain 1 1) 0 - 1 (1)
a 1 (1) 0 - 1 (1)
DENE i} - 1 3 1 i1}

rse event: ALT = alanine aminotransferase; yr = years; *-° = not applicable.
Serious adverse events
Serious AEs were reported in 3 subjects in the 12 to 17 years of age group; these events were considered

by the investigator to be unlikely related to study drugs.

Discontinuation of Study and Dose Modification Due to Adverse Events
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Adverse event leading to discontinuation: thrombocytopenia led to discontinuation of study medication in
one subject in the group 12 to 17 years of age (platelet count = 45 x 109/1) at Week 42, considered
resolved on Day 298). This subject attained SVR.

Adverse event leading to dose modification: reductions in the dose of one or both study me@ions were
permitted if necessary for the management of AEs. While at the first reduced dose level, ject was to
return for assessment at a minimum of every 2 weeks until the AE resolved or the sybject’was stable. If
further dose reduction was required, the second level of dose reduction was to be u '@(}Reduced doses
of PEG2b and ribavirin are summarised in table 7 below: é

Table 7 Reduced dose of PEG2b and ribavirin &

Protocod Dose First Reduced Doss Second Reduced Dose
PEGZb B0 pgim® W 40 pgim® W 20 pgim” QW h
Ribawirin 18 mp'kgiday (half 12 mp'kgiday (half 8 mg'kgiday (half
administered Al half PM) administered AM. half PM) administered AN, haf PM)

A total of 27 (25%) subjects modified their dose. The AEs that &ommonly led to dose modifications
included anaemia (7%, 7/107) neutropenia (12%, 13/10 7 weight loss (10%, 11/107). Dose
modifications were more common in 12- to 17-year-old sub @ (35%, 14/40) than in 3- to 11-year-old
subjects (19%, 13/67). Neutropenia (neutrophil count <0.7, 971) was the most common AE that led to
PEG2b dose modification. Anaemia (haemoglobin <10 and weight loss were the most common AEs
that led to ribavirin dose modifications. \

Dose-modification rate in this study was clos that observed in paediatric interferon alfa-2b plus
ribavirin studies, in which 31% (37/118) of su @experienced dose modification and 6% (8/118) were
discontinued due to AE. Fewer paediatric @cts needed dose modifications compared with adult
subjects receiving similar treatment. 41/1019) of adult patients that received Peglntron
1.5pg/kg+RBV (1000-1200mg/d) in th %A L study had dose reductions and 12.7% (129/1019) were
discontinued due to AE. C

Most of the changes in laborato lues with PEG2b plus ribavirin therapy were mild or moderate, as

classified by modified WHO @ria. Grade 3 decreases in neutrophil count occurred in 13% (8/107) of

subjects and Grade 4 decreases in neutrophil count occurred in 3% (3/107) of subjects. Occurrence of

Grade 3/4 neutropeniQ not correlate with occurrence of infectious disorders. Grade 3
e

Clinical laboratory findings b?

thrombocytopenia was r ed for one subject in the 12- to 17-year-old group, which resulted in the only
discontinuation of s treatment due to an AE. Grade 2 anaemia occurred in 2% (2/107) of subjects, the
remaining cases v@al grade 1. The events of anaemia were managed through dose reductions. No
subject receive th factor (eg, erythropoietin) or required blood transfusion, and no subject
dlscontlnued‘\ ent because of anaemia.

Haem: (ﬂ Es were more common in 12- to 17-year-old subjects than in 3- to 11-year-old subjects,
possib to a better compensatory bone marrow function in 3- to 11-year-old subjects. Furthermore,
Gra T elevation was reported in 3% (3/107) of subjects.

atory abnormalities occurred with a similar frequency in children treated with pegylated interferon

a—2b plus RBV when compared to children treated with standard interferon alfa-2b plus RBV. A better

haematological tolerance seems to be observed in children, notably as regards the rate of anaemia (38% of
grade 1 anaemia and 15% of grade 2 anaemia were reported in the IDEAL study).

Adverse events associated with endocrine function (including Thyroid related disorders)

There were no cases of diabetes. Treatment-emergent abnormalities in fasting glucose level were mild and
transient in nature and included fasting glucose values slightly below or above normal reference range.
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Hypothyroidism was reported in three female subjects (3%, 3/107). Five subjects, all femalgs, received
levothyroxine treatment for hypothyroidism or elevated TSH.

TSH abnormalities at one or more visits during the treatment period, occurred in 23@5/ 107) of
subjects: 28% (19/67) of subjects 3 to 11 years old and 15% (6/40) of subjects 12 to 17 )@ old. Most of
these abnormalities (92%, 23/25) were TSH elevations above normal range; 16 su@ ad only mild
TSH elevations (<10 mIU/L).

Elevation of TSH occurred earlier in treatment in the younger children (3-11 than in adolescents
(12-17 years old): elevated TSH was reported for five (8%) subjects at TW%41 nine (16%) subjects at
TW 24, in contrast to the older group, in which only one (3%) subject ha ted TSH before TW 40.
Female subjects were more likely to have clinical or subclinical hypo%dism on PEG2b treatment
compared with male subjects. At least one elevated TSH value was @ted in 32% (18/56) of female
subjects and in 10% (5/52) of male subjects.

Three female subjects had elevated TSH at the end of the fi -up period (FW 24) and stayed on
levothyroxine. Subjects are being followed for thyroid prole an additional 5 years in the long-term

follow-up study. Q

Overall the incidence of thyroid disorders in this study similar to that reported in previous paediatric
studies with interferon alfa-2b plus RBV (hypothyrei was reported in 4%) and to that reported in
adults (hypothyroidism was reported in 5% of patients’treated with PEG2B 1.5ug/kg/week plusRBV in
the IDEAL study).

Psychiatric Adverse events

Twenty-eight percent (30/107) of subj had at least one adverse event that is categorized under the
body system/organ class of “psychiatri€ diSorders.” Psychiatric disorders were less frequent in subjects
aged 12 to 17 years (18%; 7/40) as ¢ ed to subjects aged 3 to 11 years (34%, 23/67). All AEs within
the psychiatric disorder category emed mild or moderate in severity, and none met the criteria for
an SAE. No subjects were disco d or had dose modifications because of psychiatric AEs. No subject
received antidepressants in thi,

Height and weight were % sured at baseline and at the end of treatment and follow-up periods to assess
the effect of the s% dications on growth. Each subject's available height and weight data were
converted to an a sex specific percentile for the baseline, end of treatment, and end of follow-up
time points. Percenfilg” assignments were made using the 2000 standard growth charts developed by the
Centres for DisgasMControl.

Height 0\(J

The mbhange in height percentile from baseline to the end of treatment was -10.85 for subjects 3 to 11

yeats0ld and -2.5 for subjects 12 to 17 years old. The mean change in height percentiles from the end of

t nt to the end of follow-up was 2.03 for subjects 3 to 11 years old and -0.42 for subjects 12 to 17
rs old. The mean last height percentile in the follow-up period (44.25) was slightly below the median.

Body height and weight ents
)
Iy

Table 8 presents the distribution of patients who had a > 15 percentile decrease in height percentile among
the 107 patients enrolled. In study P02538, 20% (21/107) of patients had >15 -<30 percentile decreases in
height between Baseline and End of 24 weeks follow-up and 2% (2/107) had > 30 percentile decreases in
height: 21/107 (20%) had >15 percentiles decreases in height from baseline to EOT of which 7 (6.5% of
total population) had >30 percentiles decreases.
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Table 8 Decrease in height percentiles by All subjects
Decrease in Height Percentles by All Subjecis n (%)

From Baseline to End of End of Treatment to From Baseline to End of
Treatment End of Follow-Up Follow-Up

< 48 wesks of | 28 weeks of <4F 43 weeks | < 4B wesks | 48 weeks

Treatment" Treatment weeks of of of of
Treatment” | Treatment | Treatmesnt | Treatment

M=E2 =55 M=52 M=E5 MN=E52 W=35

=15 2] WE2(2%) 1355(24%) | 262 (4%) | a5 (0%) 482 (B%) | 17185313
=30 1WE2(2%) Ar55 (11%) W52 (0%) | 0585 (0%} VB2 (0%) 2I55 (4%
All =15 ZIR2 4% 18055035%) | 2082 (2%) | a5 (0% 482 (B%) | 19/5535%)

* Subjects with =167 days of reatment with mean duration of 155 days

For this subpopulation, Table 8 shows height percentile change for ba

treatment to end of 24 week follow-up, and baseline to end o
receiving the longer duration of therapy, 31% (17/55) had a hel
30 percentiles. In the shorter duration group, 8% (4/52) had a

30 percentiles. A greater than 30 percentile decrease in heig

shorter treatment group and 4% (2/55) of the subjects in t

Weight

The mean change in weight percentile from baseline t

11 years old and -12.8 for subjects 12 to 17 year
of treatment to the end of follow-up was 12.6
17 years old. These data suggest that there wds,a

after treatment ended. The mean last we

was slightly above the median.

Growth velocity

Mean growth velocity for the
period (2.47 +/-2.22 cm/yr).

>11 years old during b
whose growth had rgached
To assess the imp

were compare e

relative to ti e

(9.43 +/-1
L41.12) %‘a%{ ve the median, thus suggesting that some catch-up growth may have occurred after the end

of trea

9

@:

ne to end of treatment, end of
4 week follow-up. Of the patients
centlle decrease to between 15 and
ercentile decrease of between 15 and
entile was reported in 0 subjects in the
treatment group.

he end of treatment was -17.06 for subjects 3 to

. The mean change in weight percentile from the end
bjects 3 to 11 years old and 11.63 for subjects 12 to
mpensatory, catch-up weight gain for affected subjects

{Jercentile for all subjects (53.39), including both age groups,

O
S

-up period (5.73 +/-4.10 cm/yr) was twice that for the treatment
v ean growth velocities in girls were slightly slower than those of boys in
both study periods. Mean gigwth velocities for subjects <11 years old were higher than those for subjects

udy periods. Mean growth velocities are expected to be lower in subjects
plateau during the late teenage years.

treatment on growth, the growth velocities during study treatment and follow-up
- and sex-standardized norms for the US population; growth velocity percentiles
rms were determined. The mean growth velocity percentile for the treatment period

4) as below the median (50th percentile), but that for the 24-week follow-up (58.35 +/-

growth (<3rd percentile) was observed in 70% of subjects during the treatment phase of the
@ During the follow-up period, of those subjects who had clearly inhibited growth during treatment,
67% had faster than normal growth (>97th percentile), 36% attained improved growth velocity (3rd to

97™ percentile), and 20% continued to have inhibited growth (remained <3rd percentile after stopping the
treatment).

Interim data from Long term follow up study of pegylated interferon
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Interim data from the ongoing long term (5y) follow-up of children treated with the pegylated biotherapy
show that 22 % (16/74) of children had a > 15 percentile decrease in height percentile, of whom 3 (4 %)

children had a > 30 percentile decrease despite being off treatment for more than 1 year. I icular,
decrease in mean height percentile at year 1 of long term follow-up was most prominent in p al age
children.

L 4 c ’
Discussion on the Clinical Safety \

The overall safety profile of the PEG2b plus ribavirin observed in this paediatric @r is consistent with
that observed in previous adult clinical studies and also in the paediatric popu%reated with interferon

alfa-2b plus ribavirin. &

With regards to psychiatric disorders, whereas a concern about a higher ra suicidal ideation/attempt in
children had been identified in previous paediatric studies with stand@ﬂerferon alfa-2bplus RBV as
compared to adults (2.4% vs 1% in adults), no patient experignced such an event in this study.
Furthermore, 51% of children/adolescent treated with interferofiNalfa-2b/RBV in previous paediatric
studies experienced psychiatric adverse events vs 28% in this s . )Notably, a lower rate of depression is
reported in this study (2% of depression plus 2% of de mood, half of which being judged
treatment-related) when compared to previous paediatric @with standard INF plus RBV (13%) or
when compared to adults (26% depression reported in ti@E L study). Of note, 3% of mood altered,
8% of nervousness and 3% of aggression were never@s reported in this study. Although this study
demonstrated low incidence of psychiatric events,% on PEG2Db treatment experience in adults and
previous experience with interferon alfa-2b studies in a paediatric population, the risk of severe depression

and associated life-threatening events (such as s I ideation and suicidal attempt) cannot be ruled out.
All pediatric subjects must be closely moni or psychiatric events throughout therapy and during
follow-up.

In line with the signal previously id@ﬁ in children that received interferon alfa-2 plus RBV, a
significant impact of treatment on hei d weight is again observed in this study.

Whereas a compensatory catch gﬁn weight seems to occur after treatment cessation, this is not the
case as regards height. Mean d%e in height percentile from baseline to EOT was -7.73 (-10.85 for
children aged 3-1, -2.5 for chmn ged 12-17) and mean change in height percentile from EOT to EOF
was only +1.11 (+2.03 for aged 3-11 and -0.42 for children aged 12-17), reflecting that reversal
of the growth inhibition %ccurred during treatment is largely incomplete at the end of the 24 week
follow-up period. In a@n, the fact that children/adolescents aged 12-17 continue to experience
decrease in mean %p entile after treatment discontinuation further questions the reversibility of
growth inhibition % ombination therapy in paediatric patients.

Twenty one pu@ne hundred and seven (20%) had >15 percentiles decreases in height from baseline to
EOT of whi .5% of total population) had >30 percentiles decreases. These data are comparable to
obsewaﬁon& paediatric studies with standard interferon where 20/97 (21%) of children had >15
percentH \ecreases in height from baseline to EOT of which 10 (10% of total population) had >30
percen decreases. Therefore, at equal treatment duration both standard and pegylated IFN impact
gro in the same way. At 6 months follow-up, 21.5% (23/107) of patients had >15 percentiles decreases
i t between baseline and EFU with 20% (21/107) of patients had >15-<30 percentiles decreases and

(2/107) had >30 percentiles decreases. Of note, according to the height for age percentile curves, a 15
petcentiles decrease represents a difference of around 4 cm in height and a 30 percentiles decrease
represents a difference of around 6-10 cm in height. It is noteworthy that the proportion of patients with >
15 percentiles decreases in height was substantially higher in patients treated with >48 weeks of treatment
as compared to patients who received <48 weeks of pegylated interferon plus ribavirin.

With regards to mean growth velocity a clear and significant growth inhibition of children due to the
bitherapy was identified in this study, with as much as 70% of children having growth velocity falling to
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<3" percentile during treatment (in previous paediatric study with IntronA plus RBV, 59% (57/97) of
children had experienced <3™ percentile decrease in growth velocity). Even though a faster growth

clearly show that growth spurts on cessation of treatment did not occur for a considerabl
patients. For other children it was not specified whether they got back to their initial grp

Overall and in line with the SAG expert’s conclusions the CHMP concluded that it“eannot be ruled out
that the negative impact on growth of the bi-therapy is irreversible. Long- safety data from
children/adolescents included in study P02538 are awaited to further characte%e long-term impact of
bi-therapy on growth and sexual maturation. Parental height collection and maturation assessment
will be made to help to assess the effect of bi-therapy on growth m %&cisely. TSH levels and
medications to treat thyroid disorders will be collected. Nutritional%s will also be evaluated
(annually).

Paediatric Development {

The CHMP took note that:

- a waiver has been granted for children from 0 to less t %ars of age (Decision P/63/2008 adopted
on 15 August 2008).

- and that the PDCO adopted on 17 October 2 Opinion on Compliance with the agreed PIP
(Decision P/63/2008 adopted on 15 August 2008) under Article 23 of Regulation EC (No) 1901/2006,
as amended, for the above mentioned pro and that the PDCO concluded in accordance with

Article 28(3) and Article 45(3) of the sai gulation to agree that the development of this product
has complied with all measures in the agreéd PIP.

For the purpose of the application of &rticle 45(3) of Regulation EC (No) 1901/2006, significant
studies in the agreed paediatric investigation plan have been completed after the entry into force of that
Regulation, In addition, the Summa Product Characteristics reflects the results of studies conducted
in compliance with this agreed %ric investigation plan.

Risk Management Plan @

The RMP requires furth@dating with regards to the version number. The MAH has submitted on the
24 September 200 ted version within the context of the PSUR, the assessment of which is

ongoing.
Readablllty,TeQ
Rebetol 4 I Oral Solution

The tes 1tted globally satisfies to Guidelines requirements. However the success criteria have not
been a ed and no change has been performed to improve the failing results, which is the aim of a
y test.

test cannot be considered as acceptable at this stage, the MAH is asked:

-to put the format in aligned on the left.

-to ensure that the ink is sufficiently dark to allow a good contrast when printed on “real” paper
-to put the leaflet into a double-sided format

-to perform a third round of interviews
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Rebetol 200 mg hard capsules

The test is considered as acceptable, but the MAH is asked:

-to explain the number of females subjects included in the group, b
-to give further information on the answer time,

-to ensure using at least a 8 points font size, @
-to align the text on the left hand margin, \%

-to insert as large as possible spaces between the sections. {

*

The MAH will conduct a third round for the Rebetol 40 mg/ml Oral soluti ;nd will submit final

results. &

1. OVERALL CONCLUSION AND BENEFIT RISK SMENT

The MAH applied for an extension of the indicationQor pegylated interferon alfa-2b
(Peginterferon/ViraferonPeg) plus ribavirin (Rebetol) in childre@m 3 years of age. As for adults, the
pegylated interferon is expected to improve convenience fo nts (once weekly administration vs 3
times a week).

3/1B, open-label, multicenter study (including 10 EU), where 107 pediatric subjects (two age
strata 3-11 n=67; 12-17 years of age, n=40) were al ted with PEG2b plus ribavirin for up to 48 weeks
and followed for an additional 24 weeks post-tr nt. The objectives of the Part 1 of the study were to
assess the safety, the efficacy and the pharm inetics of peginterferon alfa-2b Plus Ribavirin in naive
pediatric patients with Chronic Hepatitis C. kaecond part of the study (long-term follow-up) has the
objectives to confirm durability of the ﬁ?ic response and to characterize the long-term safety of the

A single pivotal study (P02538) is submitted to supgogr@%diatric extension. Study P02538 is a Phase
| tre

combination, including growth and sexya turation, in pediatric subjects. This 5 years long-term part of

the study is still ongoing. 0

Of note, an extension of the ind @ on for the combination therapy of Rebetol with standard interferon
alfa-2b was granted in 2005 oprthe™basis of data from a pivotal study having a similar design. By the time
the extension of indication of BN plus ribavirin was granted in paediatric patients from 3 years of age the
safety profile of both ag sychiatric adverse events, negative growth impact during treatment with
partial catch up at sho follow up) was a concern taking into account also the slowly progressive
disease in most c}ﬂ%n. he long-term growth data have added particular concerns to the initial
reservations again early introduction of the bitherapy in childhood. Indeed, based on the 5 years
growth data wi@ndard IFN and ribavirin, the CHMP concluded that the reversibility of the marked

growth impagcteQbserved during treatment is uncertain. This was also the conclusion of the recent SAG
expert meetj A

L 4
Although ylated interferon is considered to have a clear therapeutic advantage over standard interferon
in te Q efficacy (like for adults) the safety signal of non reversible growth inhibition identified with
stan@interferon raise the same safety concern on the use of the pegylated bitherapy in childhood.

%HMP agreed that the benefit/risk assessment in the paediatric population is particularly complex
sifice several factors have to be taken into account making each child an individual case. Factors related
to the disease such as likelihood of therapeutic response in terms of genotype, co-morbidities such as HIV-
co-infection, and the histological evidence of disease progression, need to be taken into account as well as
factors that may be pejorative in terms of growth impact. As such it is recommended that the treatment is
initiated after the pubertal growth spurt i.e. once the adult height has been achieved. Furthermore, the
threat of a growth alteration might be differently handled in a child according to the predicted adult height.
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Beyond existing objective criteria that might justify the early introduction of the bitherapy in childhood,
the psychosocial burden of a continuous replication in children constitutes a subjective factor that
influences the decision to treat children.

Therefore the CHMP agreed that the most reasonable attitude is to adequately warn ibers and
patients about the safety concerns so that a well balanced decision can be taken whetl;er eat or not on
a case-by case basis. This is all the more reasonable that the benefit/risk assessment \ i-factorial (as
also discussed by the SAG experts). (

Overall, the SPC and PIL contain the key issues to be considered in the QQ n making process for
treating paediatric patients, i.e. the decision to treat should be made on a ca ase basis and the safety
profile of the bitherapy should be carefully taken into account when decidi ot to defer the treatment
until adulthood.

reversibility is currently uncertain. Furthermore the disease characteristics of the child are also important
to be taken into account in this decision making process, ie idence of disease progression notably
fibrosis, existence of co-morbidities that may negatively infl he disease progression (such as HIV-
co-infection), as well as prognostic factors for response; (I§ type and viral load).

In particular, it is important to consider that the bitherapy i;t:@ growth inhibition of which

Overall, expected benefit of treatment should be carefu ghed against the safety findings observed for
children and adolescents in the clinical trials. W x possible the child should be treated after the
pubertal growth spurt. The MAH will have to make particular efforts to adequately collect growth data in
the long term follow up of the pegylated IFN. Tk a G experts have indeed significantly questioned the
reliability of the MAH approach (lack of staffdardisation of technique for taking measurement, lack of
collection of parental heights).

Finally, the CHMP considered the bene@f balance of pegylated IFN/ribavirin in children from 3 years
of age positive. The product informati carly highligts the factors that have to be taken into account in
the decision making process whe&b&ferﬁng the treatment until adulthood.
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