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List of abbreviations

AE Adverse event

Cl Confidence interval

CPMP Committee for Proprietary Medicinal Products .
CSR Clinical study report {\
EMA European Medicines Agency O

EP (or Ph. Eur.) European Pharmacopeia &
EU European Union 0

CHMP Committee for Medicinal Products for Human Use @b

FDA US Food and Drug Administration @
GCP Good Clinical Practice {

GM Geometric mean @

GMT Geometric mean titre QQ

HA Hemagglutinin O

HI Hemagglutination Inhibition \

ICH International Conference on Harn@ation

MedDRA Medical Dictionary for Regulatofy Activities

MN Microneutralization

PAC Post authorisation co@%ent

Pl Product Informati

SAE Serious adver nt

SAR Serious ad {reaction

SPC Sum rygoduct Characteristics
SRH Sin@dial hemolysis

TBS + Tris-Duffered saline

Vero cells, (ﬁcontinuous cell line originally derived from the kidney of the African green monkey
\ Cercopithecus aethiops.

WHO @ World Health Organization
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1. Background information on the procedure

1.1. Type Il variation

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Baxter AG submitted to
European Medicines Agency on 9 April 2013 an application for a variation including an extensi

indication. @

This application concerns the following medicinal product: ¢

Medicinal product: Common name: Pﬁgntaﬁons:

Pandemic influenza vaccine H5N1 pandemic influenza vaccine (whole (%Annex A
Baxter virion, Vero cell derived, inactivate N
The following variation was requested: @
Variation requested ,gd Type
C.1.6 a Change(s) to therapeutic indication% dition of a new 1

an approved one

therapeutic indication or modificﬁ

The MAH applied for an extension of the indication for p, ric population in the active immunization

against A/H5N1 subtype of influenza virus. Consequé\ e MAH proposed the update of sections 4.2

and 5.1 of the SmPC.

In addition, the MAH proposed to update the s@@fcrmaﬁon in section 4.8 of the SmPC.

The Package Leaflet and Labelling were p@ to be updated in accordance.
t

Furthermore, the MAH proposed this op(rJ ty to bring the Pl in line with the latest QRD template

version 9. ;
The variation proposed amendmer@ e SmPC, Annex Il, Labelling and Package Leaflet.

Information on paedi @requirements

Pursuant to Article 8 of RQion (EC) No 1901/2006, the application included an EMA Decision(s)
P/67/2011 on the agreementyf a paediatric investigation plan (PIP).

At the time of subm@‘n of the application, the PIP P/67/2011 was completed.

The PDCO issued¥an o6pinion on compliance for the PIP P/67/2011 (EMA/PDCO/808557/2012).

1.2. S eQ\gﬁken for the assessment of the product

The R ur and Co-Rapporteur appointed by the CHMP were:
Ra ur Jan Mueller- Co- Andrea Laslop
Berghaus Rapporteur:
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Submission date: 9 April 2013

Start of procedure: 26 April 2013

I
Rapporteur’s preliminary assessment report circulated on: 13 June 2013 Q
Co-Rapporteur’s preliminary assessment report circulated on: 17 June 2013 ,@
Joint Rapporteur’s updated assessment report circulated on: 16 July 2013 ;\‘?
Request for supplementary information and extension of timetable

adopted by the CHMP on: 25 July ZOK‘O

MAH’s responses submitted to the CHMP on: 21 Auguist 2013

Joint Rapporteur’s updated assessment report on the MAH'’s

responses circulated on: 2®tember 2013

PRAC RMP advice and assessment overview adopted by PRAC :"Plo October 2013

CHMP opinion: 24 October 2013

2. Scientific discussion Q
\O

The widespread occurrence of highly pathogerQ;n virus H5N1 infections in birds and the several
H5N1 outbreaks in humans have raised concern$,of a potential pandemic since H5 represents a new

2.1. Introduction

haemagglutinin subtype to which the hun%opulation have very little or no immunity. Vaccines
represent the main prophylactic measur@gainst pandemic influenza.

Pandemic Influenza Vaccine H5N1 @ﬂas initially been licensed as a mock up pandemic vaccine in
29 European countries under the x@ name Celvapan. However, due to the emergence of the HIN1
pandemic and following a dupli n of licenses by informed consent, Celvapan was varied into the
pandemic A/H1N1 influenza ﬁ e after approval by the EU Commission on 06 October 2009. The
afntained under the name of Pandemic Influenza Vaccine HS5N1 Baxter.

duplicate H5N1 dossier WQ
As of August 2012 Pﬂnic fluenza Vaccine H5N1 Baxter is approved in a total of 32 countries
worldwide. Addition thorisation for Singapore is pending approval. As it is a mock up vaccine,
Pandemic Influen mine H5N1 Baxter can only be marketed following a strain change during an
actual pandemic.“§herefore, exposure to the product is limited to clinical trials. Pandemic Influenza
vaccine H5NYBaxter is composed of non-adjuvanted, purified, inactivated whole virions formulation of
A/Vietna ‘/‘ /2004 7.5pug HA, a clade 1 strain of human influenza type A, subtype H5N1, isolated in
Vietnam late n. 1203 in 2004. Since there is no data for Pandemic Influenza vaccine H5N1 Baxter
in sut@ under 18 years of age, the administration of the vaccine in case of a pandemic shall follow
na ecommendations. However, during the approval of the product the Company was asked to

n at least limited data in children and adolescents since in a pandemic children may be very
vulnerable to infection and so would constitute a special target group for vaccination.

Following the submission of study 810706 in accordance with Article 46 of Regulation (EC) 1901/2006,
agreed by the CHMP 26 March 2013, the MAH applied now to include in the Pl the paediatrics data
from subjects 6 months to 17 years of age. Within this variation application Baxter also fulfils PAC P46-
020, including the update of the Pl with the paediatric data of study 810706.
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No separate Paediatric investigation plan (PIP) is available for the Pandemic Influenza vaccine H5N1
Baxter since the proposed H5N1 paediatric study was agreed to be included within the PIP for the
prepandemic influenza Vepacel (EU/1/12/752/001-002). Positive compliance verification on the agreed
paediatric study 810706 was conceded in January 2013 by the PDCO. Vepacel has the same active
substance (A/Vietnam/1203/2004) and was licensed in Europe on 17 February 2012 for pre-p emic
from the age of 18 years onwards. Vepacel is also undergoing a variation for extension of in i%’\ to
the paediatric population in parallel. @

In this assessment report only the main results of study 810706 are summarised, as't @dy has
been assessed already in January 2013 (please refer to P46-020). During the curren &edure it was
concluded that safety and immunogenicity data generated in the paediatric popula @ are acceptable
to support the use in children and thus should be included in the Pl of Pander@uenza Vaccine

H5N1 Baxter. &

2.2. Non-clinical aspects 0

(%

No new clinical data have been submitted in this application, which(as considered acceptable by the

CHMP.
S
2.3. Clinical aspects Q
O

2.3.1. Introduction

GCP O

The Clinical trials were performed in accordan@ith GCP as claimed by the applicant.

The applicant has provided a statement effect that clinical trials conducted outside the
community were carried out in accor@}ith the ethical standards of Directive 2001/20/EC.

O

2.4. Clinical efficacy O

2.4.1. Main study Q{

Title of Study

A Phase /11 Stuﬁ;ssess the Safety and Immunogenicity of a Vero Cell-Derived Whole Virus H5N1
Influenza Vacc?i‘ Healthy Infants, Children and Adolescents Aged 6 Months to 17 Years.

Metho .\

This ;@ /2 clinical study was designed to determine the safety and immunogenicity of the H5N1

vaccine (A/Vietnam/1203/2004) in healthy male and female infants, children and adolescents
6 months to 17 years. All subjects received a two dose regimen (7.5 pg or 3.75 pg HA per dose)
of H5N1 influenza vaccine 21 days apart. A subset received additionally a booster vaccination of H5GN1
influenza vaccine (A/Indonesia/05/2005) 12 months after the primary vaccination (at the same dose
used for primary vaccination). The study duration for each subject was at least 201 days, or

inf

approximately 381 days for the subset of subjects receiving a booster vaccination.

Subjects were stratified by age as follows:
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Stratum A: approximately 300 children and adolescents aged 9 to 17 years. Subjects in Stratum A
were vaccinated with the 7.5 pg H5N1 HA antigen dose. A subset of at least 75 subjects received a
booster vaccination.

Stratum B: approximately 300 children aged 3 to 8 years. Subjects in Stratum B were randomized
1:1 to receive either the 7.5 pg or 3.75 pg H5N1 HA antigen dose. A subset of at least 150 su
(75 in each dose group) received a booster vaccination.

Stratum C: approximately 70 infants and young children aged 6 to 35 months. SubjectsiigStratum C
were randomized 1:1 to receive either the 7.5 pg or 3.75 ug H5N1 HA antigen dose.{\g jects
received a booster vaccination. O

Children and adolescents aged 9 to 17 years were considered to be closest t In terms of
immune status at baseline and safety responses, and therefore received th Eg dose only. Both the
7.5 ug and 3.75 pg doses were instead investigated in children aged 3 to 8 Ygars. Based on potential
concerns that half the adult dose may not be sufficiently immunogenic i oungest subset, both the
7.5 ug and 3.75 pg doses were also investigated in children aged 6 to %onths.

All subjects received the primary vaccination as two injections of eﬂ‘er 7.5 pg or 3.75 pg ug HA
antigen strain A/Vietnam/1203/2004 at a 21-day interval via int scular injection in the deltoid
muscle of the upper arm or in the anterolateral muscle of the depending on the age of the
subject. On Day 360 a subset, comprising of at least 75 su om Stratum A, and at least 150
subjects from Stratum B (75 subjects in each dose grou Q?O subjects from Stratum C (35
subjects in each dose group) received a heterologou& r vaccination, strain A/Indonesia/05/2005)
at the same dose used for primary vaccination.

Objectives QO

= To assess the safety and tolerabil'x);a non-adjuvanted H5N1 influenza vaccine in healthy

infants, children and adolescentfgj 6 months to 17 years;

= To assess the primary immu?ponse to a non-adjuvanted H5N1 influenza vaccine in
|

healthy infants, children a escents aged 6 months to 17 years;

= To assess the immuno ity of two different doses of a non-adjuvanted H5N1 influenza
vaccine in healthy ian and children aged 6 months to 8 years;

e To assess persist@of H5N1 influenza antibodies 360 days after the first vaccination with a
non-adjuvant&SN influenza vaccine in healthy infants, children and adolescents aged 6
months to ]@a S;

e To assgssth&immune response to a heterologous booster vaccination with a non-adjuvanted
H5N1@ge za vaccine in healthy infants, children and adolescents aged 6 months to 17 years.

L 4
Outco@lendpoints
i @ndpoints

= Rate of subjects with antibody response to the vaccine strain associated with protection 21
days after the second vaccination defined as titre measured by Microneutralization (MN) test >

1:20.

Pr
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Safety

= Frequency and severity of systemic reactions until 7 days after the first vaccination.

Healthy children were eligible for enrolment if they were 6 months to 17 years of age, with th
parent(s) / legal representative providing signed consent form and able to understand the |
requirements and to fill in the diary card. As recommended in Guideline
EMEA/CHMP/VWP/263499/2006, the study was to enrol approximately 300 children ah %escents €]
to 17 years of age, Stratum A) and 300 children (3 to 8 years of age, Stratum B). A N
approximately 70 infants and young children (6 to 35 months of age, Stratum C) @ to be enrolled in

ionally,

this study. Assuming an approximate dropout rate of 10%, it was expected tha
A and B (and 63 subjects in Stratum C) would have evaluable immunogeni

vaccinations. 0

Blinding (masking) @

This was a partially blinded study, i.e. single blinded for children@%S to 8 years (Stratum B) and

%0 subjects in Strata

Its after two

infants and young children aged 6 to 35 months (Stratum C) onl r this reason, measures to
maintain blinding and unblinding are not applicable for this st

Assays and interpretation of results Q

The immunogenicity parameters for the interpretatiomthe HIl and SRH assays results that the MAH
has adhered to are described in the Table below, paSed on current recommendations.

Table 1. Criteria for antibody response (as@ated in adults and elderly for seasonal Influenza

vaccines)
CBER ,"Q, CHMP
< B3 years ‘V 2 63 years 18-60 years » 6l years
Seroconversion rate LL of 35%aCI 40% LL of 95% Cl = 30% > 40% > 30%
Seroprotection rate LL of mn% LLof95% Clz60% | =70% = B0%
Mean Geomefric Increase | Nogtaglatd defined >25 > 20

[Seroconversion factor) &
al

CBER = Center for Biologics ion and Research; CHMP = Committee for Medicinal Products for Human Use; Cl=
Confidence Interval; LL = Lower t

It has been demo, @d that the MN assay is more sensitive and/or specific than the HI assay for
detection of functignal/protective antibodies against avian influenza strains. Thus immunogenicity
evaluation w. IJﬁused on the MN assay (any MN result < 1:10 (undetectable) was expressed as 1:3.9
and consi & egative), supported by antibody response determined by SRH.

za virus particles, by antibodies directed against the viral haemagglutinin in the presence of

The SR od was based on the passive haemolysis of erythrocytes (sheep or turkey), sensitized
wi I@’h

ement.
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Results

Participant flow t

Stratum A Stratum B Stratum C @
(9 to 17 years) (3 to 8 years) (6-35 months) %
y 2
7.5ug | Not total 3.75ug | 7.5pg | Not total 3.75ug | 7.5 | Not total
assigned assigned assigned
Enrolled 300 5 305 | 150 1532 |3 306 | 36 6 1 73
19 300 |0 300 [150 [153 |0 303 3@ 36 |0 72
Vaccination ‘,9
2nd 296 0 296 | 150 153 0 30( 6 36 0 72
Vaccination
)
Booster 191 0 191 73 77 0 33 28 0 61
Reason for withdrawal Q Y4
Screen 0 |2 2 |1 1 J |2 o 1 |1 2
failure N
V _ N
Lost to 5 0 5 0 4 0 4 0 1 0 1
follow up Q
Physician 0 0 0 1 1 0 2 0 1 0 1
decision (KJ'
.

Discount. 15 3 18\ N 10 2 24 2 5 0 7
By subject
Other 2 0 SQQ s 7 5 1 13 1 1 0 2

Baseline data \Q
Demographic dat@

Both genders w relatively evenly represented in all three strata, and most subjects (>90%) in
Strata A and e considered “white;” in Stratum B 73.6% of subjects were white, and 22.9% were
Asian in tHe3%8 ug group and 76.2% of subjects were white and 23.1% were Asian in the 7.5 ug
group. 2)

Ba, e@&ntibody Titres

urposes of analysis, any MN result < 1:10 (undetectable) is expressed as 1:3.9 and considered
nedative; SRH areas < 4 mm? are considered negative; and any HI result < 1:10 (undetectable) is
expressed as 1:5 and considered negative.

Seroprotection pre-vaccination (Table 2)

In stratum A (9 to 17 years), 27.2% of subjects had antibody titres associated with protection (> 1:20)
against the primary vaccination strain (A/Vietnam/1203/2004) at baseline as measured by MN.
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Among younger subjects, in strata B and C, baseline titre levels were low (<1.4% as measured by MN).
Comparable results were obtained for the PP dataset.

Baseline seropositivity rates as measured by SRH were mostly consistent with those determined by
MN, although baseline SRH antibody titre levels associated with protection were observed in 15.6% of
Stratum A subjects, which was a lower rate compared to MN assay results.

Table 2. Baseline rates of subjects with antibody responses against A/Vietnam Strain as d with
protection and geometric antibody titres (GMTs); Day 1; %

.\
Age MN (>1:20) SRH (>25mm?) HE N
3,75ug [ 75ug 3,75ug [ 7,5ug 3, | 7,5ug
PR
9-17 years | Protection % | - 27.2 - 15.6 h. 0.0
GM - 11.8 - 7.6 :‘( y 5.0
3-8 years | Protection % | 1.4 0.0 4.9 35 & M0.0 0.0
GM 5.2 4.8 6.3 6.3/M " |50 5.0
6-36 Protection % | 0.0 0.0 2.8 0.0 0.0 0.0
months GM 4.0 4.0 6.4 €4 5.0 5.0

Source: Study report, Table 18; Table 19, Table 26, Table 31and Table 32 »
The Intent-to-Treat (ITT) dataset contains all randomized and vaccinated sub'f h available data for the respective analysis.

Table 3. Reverse Cumulative Distribution Measured by M@i SRH (A/Vietnam) on Day 1

age MN >=1:5 SRH >=4 \\)
3,759 7,919 3,75ug Mg

9-17 years | - 75.7 % - 9%

3-8years | 25.2% 20.5 % 53.8 % 58.2%

6-36 2.8% 3.0 % 639% 66.7 %

months X’

Source: Table 22, 30 of the study report A\ Y4

Numbers analysed Ob

A total of 675 subjects (30 tum A, 303 Stratum B and 72 Stratum C) were available for the safety
dataset, 656 subjects (2 atum A, 291 Stratum B and 69 Stratum C) for the intent-to-treat (ITT)
dataset and 591 subjéets (270 Stratum A, 259 Stratum B and 62 Stratum C) for the per-protocol (PP)

dataset. @
Outcomes@stimaﬂon

. .
Primin \
Primarvq@noqenicitv endpoint

dy response 21 days after the second vaccination (MN); ITT dataset

vaccinations 21 days apart with the Vero cell-derived H5N1 vaccine containing 7.5 p g HA antigen
of the clade 1 A/Vietham/1203/2004 strain induced an antibody response associated with protection
(MN titre > 1:20) in 85.4% of older subjects (Stratum A: aged 9 to 17 years), as measured by the MN
assay. Among subjects aged 3 to 8 years (Stratum B), 72.9% of those receiving the 7.5ug dose
showed a response associated with protection, compared to 57.1% of those receiving the 3.75 pg
dose. For subjects aged 6 to 35 months (Stratum C), 68.8% of subjects who received the 7.5 ug dose
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had titres associated with protection 21 days after the second dose, compared to 54.3 % of those
receiving the 3.75 ug dose.

Similar results were obtained for the PP dataset.

Table 4. Antibody response 21 days after the first and second vaccination (Vietnam Strain) Ib

Age MN (=1:20) SRH (>25mm?) HI @
group pa
375Mg [75ug  [375ug [ 75ug | 3,7500¢") | 7.5ug
9-17 Day 0 | Protection% |- 21.2 - 15.6 Q 0.0
years GM - 11.8 - 7.6 5.0
Day 21 | Protection % | - 526 - 638 AR 34
GMT = 19.1 - 25.0 5.8
O
Day 43 | Protection % | - 85.4 - 7;% - 55
GMT - 36.1 - . - 6.3
(fold increase*) (3.1) 1 ) (1.3)
3-8 years | Day 0 Protection% | 1.4 0.0 4.9 ( 35 0.0 0.0
GM 5.2 4.8 6.3 o N] 63 5.0 5.0
Day 21 | Protection % | 86 17.7 47N/ | 461 2.8 1.4
GMT 8.9 10.1 18.2 5.6 5.3
&
Day 43 | Protection % | 57.1 72.9 L NO4.2 75.4 5.8 5.7
GMT 23.8 30%) 27.7 37.2 6.3 6.3
(fold increase*) | (4.6) (6.3 (4.3) (5.9) (1.3) (1.3)
6-36 Day 0 Protection% | 0.0 PO 2.8 0.0 0.0 0.0
months GM 4.0 %0/ 6.4 6.4 5.0 5.0
Day 21 Protection % | 0.0 \.0 25.7 13.8 0.0 0.0
GMT 6.1 BT 11.0 9.5 5.0 5.0
X
Day 43 | Protection % | 54,3 68.8 55.9 63.0 2.9 7.1
GMT q 27.5 255 31.3 5.7 6.7
(fold increase .3) (6.8) (4.0) (4.6) (1.1) (1.3)

*seroconversion factor

O

Secondary immunoqenicitxfb&oints

2. Rate of subjects V\%ntl dy response associated with protection 21 days after the first
vaccination defi% titre measured by MN test > 1:20.

An antibody res;Qg associated with protection as determined by MN after the first vaccination was
shown in 52.6% ubjects in Stratum A (9 to 17 years old), receiving the 7.5 ug vaccine dose (Table
5 above). Pratection rates were lower among younger subjects (<17.1% in Stratum B [3 to 8 year
olds], an <§Q% in Stratum C [6 to 35 month olds]), with more subjects showing protection after
receivin 7.5 11 g dose as compared with the 3.75 . g dose.

3. subjects with antibody response associated with protection 21 days after the first and
econd vaccination defined as Hemagglutination Inhibition Antibody (HIA) titre > 1:40 or Single
adial Hemolysis (SRH) area > 25 mmz2.

Antibody response associated with seroprotection according to SRH was consistent with the MN assay
results. Among subjects aged 9 to 17 years, 63.8% had antibody levels (SRH assay) associated with
seroprotection after the first vaccination and 75.1% after the second vaccination (Table 4).
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In Stratum B, among subjects receiving the 7.5 ug dose, 46.1% showed antibody levels associated
with protection after the first vaccination, compared to 75.4% after the second vaccination. The
differences between the seroprotection rates of the two doses were not statistically significant.

Among Stratum C subjects (aged 6 to 35 months) who received the 7.5 pg dose, 13.8% and &
subjects showed antibody levels associated with protection, after the first and second vaccina
respectively. The differences between the seroprotection rate of the two doses were not sta@ ally

significant (25.7% and 55.9 % for the toddles receiving the 3.75ug dose). c
&
The rate of antibody response associated with protection was also determined by HI ﬁ Vero cell-
i sistent with

derived and MDCK-derived A/Vietnam strains. Results were much lower and highly,
those determined by MN and SRH. 6

4. Antibody response 21 days after the first and second vaccination as mea@ MN, HI and SRH

assay. 0

Antibody responses 21 days after the first and the second vaccination isplayed in Table 4. Results
as measured by SRH assay were consistent to the MN results; GMTs, accofding to the HI assay were
much lower and highly inconsistent with those determined by MN afRd SRH.

5. Fold increase of antibody response 21 days after the first a @)nd vaccination as compared to
baseline as measured by MN, HI and SRH assay.

The fold increase in antibody titre for Strata A, B and C Qtively), for the 7.5 pug dose group, was
1.6, 2.1, and 1.4 at Day 22 and 3.1, 6.3 and 6.8 at Dg? as determined by MN assay. In the 3.75 ug
dose group, in Strata B and C, the fold increases were and 1.6 at Day 22 and 4.6 and 6.3 at Day

43. Results as determined by the SRH assay wer ilar to those of the MN assay; fold increases as
determined by the HI assay were, again, muc and highly inconsistent with those determined by
MN and SRH.

6. Rate of subjects with seroconversion iped as a minimum four fold titre increase as compared to
baseline [for MN and HI assay] or ither a > 25 mm* haemolysis area after the vaccination in
case of a negative pre-vaccination sample [>4 mm2] or a > 50% increase in haemolysis area if the
pre-vaccination sample is > 4 [for SRH assay]) 21 days after the first and second vaccination
as measured by MN, HI an@ assay:

Table 5. Rate of subjects &seroconversion (%)

Age Q MN (>1:20) SRH (>25mm?) HI

group \

Ib‘ 375ug [75ug  [3,75ug [75ug | 3,75ug | 7.5ug
Seroconversion rates %

9-17 D - 9.1 - 48.4 - 3.4

years D}% - 31.8 - 63.5 = 5.5

3-8 years, | Ray??2 12.9 16.4 44.2 43.3 2.8 1.4

43 53.4 72.2 63.5 78.3 5.8 5.7

6-36 o *Day 22 8.6 9.1 25.7 13.8 0.0 0.0

m Day 43 60.0 65.6 64.7 77.8 2.9 7.1

e:'Study report Table 21, 29 and 34;
w(efined as a = 4 fold increase after vaccination
SRH: defined as either a = 25 mm?2 hemolysis area after vaccination if baseline sample is negative [< 4mm?2] or a = 50% increase in hemolysis

area if the baseline sample is >4 mm?
HI: defined as a = 4 fold increase after vaccination)
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When measured by MN assay seroconversion was observed in 9.1%, 16.4%, and 9.1% in Strata A, B
and C (respectively), at 21 days after the first vaccination for the 7.5 ug dose study group; and 12.9%
and 8.6% in Strata B and C (respectively), among those in the 3.75 ug dose group.

A substantial increase in seroconversion rate as measured by MN was observed after the secopd

vaccination: 31.8%, 72.2%, and 65.6% in Strata A, B and C (respectively), for the 7.5 pg do dy
group; and in 53.4% and 60.0% in Strata B and C (respectively), among those in the 3.75 e
group.

Results as determined by SRH assay (see Table 5) were somewhat higher but gener \ port the
MN assay results; the seroconversion rate in the oldest subjects (Stratum A) was {cantly higher
compared to the MN assay after the second vaccination (63.5%), which could o the higher
baseline MN antibody levels observed in this age group. %

Seroconversion rates according to the HI assay were, again, much lower an Iy inconsistent with

those determined by MN and SRH
Table 6. Summary of priming (post dose-2, 7.5ug dose, seronegat g seropositive subjects at
baseline- ITT)

Post dose-2 9-17 years 3-8 years N 6-36 months
7,509 MN SRH MN ( SSRH MN SRH
Seroconversion (\"/
rate % 31.8 63.5 72.2 h 783 65.6 77.8
O
requirement) \

Seroconversion
factor 3.1 4.7 @s 5.9 6.8 4.6
(GM increase)

v

Seroprotection
rate % 85.4 75.1 & 64.2 75.4 55.9 63.0
4

(no (required is
Persistence and Booster b

requirement) >70%)
Genetic characterization of H ences of the majority of H5N1 viruses has demonstrated two
distinct phylogenetic clade K
Cambodia, Thailand, and am and were responsible for human infections in those countries during
2004 and 2005 (e.g. ietham/1203/2004). Clade 2 viruses circulated in birds in China and Indonesia
(during 2004—2005)®subsequently (during 2005-2006) spread westward to the Middle East,
Europe, and Afric, different subclades of clade 2 have been recognized and three of these
(subclades 1, % Q) have been responsible for most of the human cases in Indonesia, China, and
outside ofﬁs QKg A/Indonesia/05/2005).

non-overlapping case distributions. Clade 1 viruses circulated in

7. Rate }ects with antibody response associated with protection 360 days after the first
vaeei on and 21 days after the booster vaccination (heterologous H5N1) as measured by MN, HI
H assay.

Its as determined by the SRH assay showed a similar trend compared to those of the MN assay;
seroconversion rates according to the HI assay were much lower and highly inconsistent with those
determined by MN and SRH (see Table below).
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Table 7. Rate of subjects with seroprotection after one year (before and after booster)

Age MN (>1:20) SRH (>25mm?) HI (>1:40)
group
375ug | 7.5ug  [3,75ug [ 7,5ug | 3,75ug @g
Serumneutralisation rate (%) N
9-17 Pre AlVietnam | - 311 - 31.2 - _ (100
years boost | A/indonesia | - 15.4 - 21.4 /00
Post A/Vietnam - 94.1 - 81.8 - " Jos8
boost Allndonesia | - 93.1 - 86.4 N 6.9
3-8 Pre A/Vietham 13.5 16.5 114 9.3 00 0.0
years boost Allndonesia | 5.7 125 7.4 4.2&6 0.0 0.0
Post A/Vietnam 91.7 94.7 77.5 86. 9.0 15.0
boost Allndonesia | 91.4 97.2 83.1 9.0 11.7
6-36 Pre A/Vietham 19.4 28.0 6.7 {0 0.0 0.0
months | boost Allndonesia | 10.3 5.3 69 , : 21.1 35.7
Post A/Vietnam | 93.8 100.0 87.1__]96.0 0.0 0.0
boost A/Indonesia 100.0 100.0 744/ ) 196.9 21.1 35.7

(Source: Table 18, 26 and 31 in study report)

8. Antibody response 360 days after the first vaccinaticcgl days after the booster vaccination as
measured by MN, HI and SRH assay. \

Table 8. Antibody responses after one year (bef Day 361) and after booster (Day 382)) and fold
increase compared to Day 361; ITT

Age MN I SRH (>25mm?) HI (>1:40)
group ’fm’
35y’ | 75ug  [375ug | 7.5ug [ 3,75ug | 7.5ug
GMTs
Idithcrease* compared to Day 361)
9-17 Pre A/Vietnam ; % 15.6 - 12.3 - 5.0
years boost AlIndongsia, ™ - 11.0 - 12.0 - 5.0
Post AlViet \U - 68.5 - 41.1 - 7.9
boost (4.4 (3.5 (1.6)
A/IQesm - 86.1 E 42.8 - 6.9
(7.8) (3.6) (1.4)
3-8 Pre ietham 9.8 11.2 8.8 8.9 5.0 5.0
years boost Indonesia | 8.0 8.6 7.3 7.0 5.0 5.0
Post ) ietnam 64.5 77.1 35.8 43.7 8.1 9.5
boo C (6.5) (6.9) 4.2) (4.8) 1.7) (1.8)
. é Allndonesia | 95.1 121.4 40.6 40.8 7.8 8.0
4 (11.9) (14.2) (5.7) (5.8) 1.7) (1.5)
6-36 I8 A/Vietnam 9.4 9.9 8.2 7.3 5.0 5.0
mont 0ost Al/Indonesia 7.8 6.0 8.5 8.7 5.0 5.0
Post A/Vietnam 87.0 124.7 40.0 55.6 12.9 29.7
% boost 92) 135 | @49) 76 | (40) (60)
A/Indonesia 125.0 179.7 40.2 52.6 12.2 26.9
(16.0) (30.2) (4.8) (5.9) (3.7) (5.7)

(Source: Table 19, 27 and 32 in study report)
*seroconversion factor

The SRH assay showed a similar trend compared to those of the MN assay. HIl assay results were
highly inconsistent with the MN and SRH assay results.
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9. Fold increase of antibody response 21 days after the booster vaccination as compared to before the
booster vaccination as measured by MN, HI and SRH assay.

See Table 8

10. Rate of subjects with seroconversion 21 days after the booster vaccination as measured bw, HI

and SRH assay:

Table 9. Rate of subjects with seroconversion compared to Day 361 (%)

L 4

Age MN (>1:20) SRH (>25mm?) N7
group

37549 | 7549 [375ug |7 5ug 5ug | 7,519

Seroconversion rates %
9-17 A/Vietnam - 47.9 - 6os(v\ - 9.4
years A/Indonesia - 74.5 - % 6.9
3-8 years | A/Vietnam 70.8 74.7 70.6 . 10 0 135

A/Indonesia 80.0 90.3 86.8 “I(8B.9 10.0 9.6

6-36 A/Vietnam 86.7 95.8 82.8 100.0 30.8 33.3
months | A/Indonesia 100.0 100.0 72 4, 100.0 30.8 33.3

(Source: Table 21, 29 and 34 of the study report) W

2.4.2. Discussion on clinical efficacy O
Design and conduct of clinical studies \

The number of subjects to be enrolled in Strat has been reduced (from initially 300 to at least 70

The study was overall well conducted. The dro&Qte (13.5%) was low for such long study duration.
subjects) in response to difficulties in enr nt due to the concomitant HIN1 pandemic (Amendment
4, version 2011 Mar 09). It is agreed thQ inclusion of a higher number of children was difficult to
arrange at a later stage, therefore th fication was deemed acceptable. Additionally, in order to
reduce the burden on study parti the number of subjects receiving the 12-months booster has
been reduced (Amendment 3, ver;ZOlO Dec21), which is acceptable. This is in line with the
“Guideline on influenza vaccine pared from viruses with the potential to cause a pandemic and
intended for use outside of t core dossier” (EMEA/CHMP/VWP/263499/2006), which allows for some
degree of extrapolation if@wot possible to generate data from all age and risk categories. Both

e

amendments were al d by the PDCO.

Efficacy data unogen|C|ty) and additional analyses

In the current able guidance for influenza vaccines it is highly recommended to evaluate
|mmunolog|c ponses based on haemagglutination inhibition (HI) and /or serum radial haemolysis
(SRH, on suring IgG antibodies). The MAH interpretation of the HI and SRH results followed the
immu ity requirements defined by the Note for Guidance on Harmonization for Influenza
vagci PMP/BWP/214/96). Despite the uncertainties whether the CHMP serological criteria are
valid for pandemic vaccines as for seasonal influenza vaccines and for the evaluation of
immgunogenicity in adults as in the paediatric population, for the time being the mentioned CHMP
immunogenicity criteria remain a useful benchmark and the approach pursued in this dossier is
acceptable. Cell mediated immunity (CMI) could have been explored. However, it is recognised that in
paediatric trials the amount of blood needed for such analysis represent a limitation for measurement
of CMI and clinically validated assays exist.
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Regarding the HI assays low responsiveness was observed throughout all analyses most probably due
to a low sensitivity of the assay. This finding is consistent with other HSN1 vaccines.

With regards to the MN assay, similar parameters to HI and SRH were defined by the MAH using a cut-
off of >21:20. The MN assay is based on the ability of neutralizing antibodies to prevent the attachment
of virus to cells as well as intracellular penetration and propagation. Such assays are common ed
to detect protective antibodies in human reconvalescent sera or sera from vaccinees. At pr :
however, a neutralising antibody titre associated with protection against a potential pan train
has not been clinically validated yet. The MAH conducted studies in mice to show that\ -off titre
of 1:20 is appropriately defined for the MN assay and that the neutralising antibody %o

measured in cell culture corresponds to a functional immune response in vivo. Sta@
were conducted to confirm the results obtained with the MN assay. VaIidation*@ f
and the MN assay were already provided during the initial MAA for the prod%

Priming @0

Following administration of Pandemic Influenza Vaccine H5N1 Baxté&seroconversion and

se as
SRH assays
or both the SRH

seroneutralization rates are slightly lower in comparison with th tained in children (3-17 years)
vaccinated with Celvapan (H1N1). This is expected due to th immunogenicity of HSN1 and other
purely avian strains vs. HIN1 pandemic virus. However, a ng with 7.5ug of the candidate
vaccine most of the CHMP criteria are fulfilled and the re are comparable with those achieved in

adults and elderly (H5N1). Of note, after the first dox ate of infants and toddlers with neutralizing
antibody titres > 20 (MN) were lower than those of adults and elderly once (17.1 % and 3.0 % vs. 44.4
% and 51.9 %, respectively). This is probably ex@ed by lower rates of subjects with pre-existing

antibody titres and emphasizes the need of twé especially for naive subjects.

Surprisingly, according to baseline data a{)zor ion of study subjects was not immunologically naive

to H5N1, and some subjects even had ti i the seroprotective range against HSN1 (up to 27.2% for
stratum A in the MN assay). Thus duri procedure the MAH was asked to present all MN and SRH
results for study 810706 according,t line seronegativity (i.e. separately for subjects with baseline
MN titre <1:3.9 and baseline SRH <1:5 and subjects with baseline MN titre >1:3.9 and baseline

SRH titre >1:5). The analysis QI Immune response in children seronegative at baseline show that

all three age cohorts develo;ﬁ
second vaccination. The o

ate seroconversion rates and GM fold increases 21 days after the
d seroprotection rates are lower than those in subjects seropositive at
baseline. In conclusion, th mune response in children immunologically naive or seronegative at
baseline is considered tg ,be comparable with the immune response observed in the overall adult
population previous@died (trials 810705, 810601).

With the Iowe»@f 3.75 pg, seroprotection was missed in age strata B and C with both assays.
Furthermore,@ estimates of antibody titres, fold increase and percent

serocon ?’K eroprotection, were substantially lower than for the full dose, showing a clear dose
effect an need for the full dose in order to achieve a serological response in the three paediatric
age g , which would be comparable to the response seen in healthy adult vaccinees.

risingly high rates (by MN and SRH) of children 9-17 years with high seroneutralising
antibodies (21:20), which have been noted, might be due to the fact that older children have been
vaccinated with seasonal influenza vaccines (or exposed to circulating seasonal strains) and thus an
antibody response against N1 is at least partially responsible for the pre-existing immunity towards
H5N1 viruses. It is unlikely that these children have already a specific immunity against HSN1.

Persistence and booster
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For all age groups, a moderate decline in antibody titres occurred during a time period of one year. The
MN- or SRH-based analyses (Pre-boost) using the A/Indonesia strain revealed that a proportion of
subjects after priming with the A/Vietnam strain gained cross-neutralizing antibodies.

Booster vaccination with a heterologous vaccine strain (A/Indonesia/2005, clade2) showed a clear
increase in antibody titres for all age groups. The criterion set for seroprotection (i.e. at least of
adults with a protective titre) has been achieved in all age groups (using MN and SRH assa& fact

that the response profile and magnitude following the heterologous booster (A/Indonesi%h een

similar to the homologous booster indicates that the vaccine can produce a good cros§. memory
response.

As a conclusion, booster outcomes achieved in the different age strata are compar to each other
and to effects observed in healthy adults. &

2.4.3. Conclusions on the clinical efficacy 0

The immunogenicity results presented for Pandemic Influenza Vaccine H Baxter are acceptable and

indicate that good levels of protection should be achieved in vaccinees from 6 months of age onwards
using a two 7.5 ug HA dose vaccination schedule 21 days apart. i
decrease over time, as expected. Following up with a booster
vaccination induces a strong antibody response against bot

dy levels seem to modestly
nths after a 2-dose primary
used for the booster or primary

vaccinations. This demonstrates the vaccine’s ability to in
a two dose priming that can be effectively boosted t@e year after initial priming in infants,
children and adolescents aged 6 months to 17 year:\

cross-reactive memory response after

2.5. Clinical safety O

2.5.1. Introduction &

Overall for Pandemic Influenza Vaccin }QM Baxter safety data are available in adults from four
completed clinical studies (phase @y 810501, phase 3 study 810601, phase 1/2 study 810701,
and phase 2 study 810703) and o @ artially completed study (phase 3 study 810705). In these
studies, 4535 subjects were ex d"to at least one vaccine dose of the Vero cell-derived H5N1
influenza vaccine. The safety, eg

s of all five clinical studies are highly consistent. The most
frequently reported syste ction after vaccination was headache (which occurred in 10.8% of
adults and 8.5% of elderl r the first vaccination, according to the pooled safety data on the
relevant vaccine formNon). Other commonly reported systemic reactions were fatigue, malaise,
chills, myalgia, hyp@rosis, nasopharyngitis, arthralgia, pyrexia and pharyngolaryngeal pain.
Systemic reactio@ e mostly mild. Of interest, fever occurred only at a low rate (with the highest
point estimate’& s all studies being 4.8% in the 7.5 ug non-adjuvanted group in study 810501),
and was mos ild in severity. Injection site pain was the most frequently reported local reaction: it
was very Non in subjects aged < 60 years after both the first (11.4%) and the second vaccination
(10.2%), was reported less often by elderly subjects (5.0% and 2.8% after first and second

va cir@w respectively). Other local reactions that were commonly reported were injection site
rhage, injection site induration and swelling. In general, in adults the frequency of local as well

a stemic adverse events was lower after the second than after the first vaccination.

Serious adverse reactions (SARs) occurred in adults only at a low rate, and no common pattern or
apparent safety signal emerged from these SAEs that were assessed to be (possibly) related to
vaccination.
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Study 810706

Safety was assessed in terms of adverse events (AEs) that occurred within 7 or 21 days after
vaccination, regardless of the presumed relationship between the event and the study product JAEs
were grouped by system organ class. Each event was divided into defined severity grades (mi
moderate and severe). All AEs were described on the electronic case report forms (eCRFs)

standard medical terminology and graded by the investigator for severity and relatedne the study
product based on the criteria specified in the study protocol. {\
Patient exposure O

The H5N1 influenza vaccine was administered in a 2-dose primary vaccinatiof,scffeme at a 21-day
interval, followed by a heterologous booster 360 days after the first vaccinatign. Healthy infants,
children and adolescents aged 6 months to 17 years (N=675) were admihi ed the first vaccination
with the H5N1 vaccine containing the strain A/Vietham/1203/2004 at m of 7.5 yug (N=300:
Stratum A, N=153: Stratum B, and N=36: Stratum C) or 3.75 ug (=150: Stratum B, and N=36:

Stratum C), and 657 received a second vaccination at the same se 21 days after the first (7.5
Mg: N=296: Stratum A, N=148: Stratum B, and N=34: Strat 773.75 ug: N=143: Stratum B, and
N=36: Stratum C). The booster vaccination, containing the Indonesia/05/2005, was

administered to 402 subjects 360 days after the first vaccihgtion (7.5 pg: N=191: Stratum A, N=77:
Stratum B, and N=28: Stratum C; 3.75 pg: N=73: @B, and N=33: Stratum C).

Adverse events O

Most of the subjects did not report any systemic owlocal reactions after vaccination (Table below). The
highest rate of reporting was after the first yaccination compared to the second and booster
vaccination. No real dose dependency w between the 7.5 pg and 3.75 ug dose groups in

months) a slightly higher rate of sys

regards to frequency of adverse events i e age group 3 to 8 years. In Stratum B (6 months to 35
@reactions was observed in the higher dose group compared

to the lower dose group.

Table 10. Number of subjec @ systemic and injection site reactions within 21 days after
vaccination

Q Stratum A Stratum B Stratum C
\ (9-17 years) (3-8 years) (6-35 months)

7.5 ug 7.5 ug 175 ng TS ug 375 ng
Parameter mc‘innﬁ.nn % (95% CT) % (95% CT) o5 (95% CT) 9% (95% CT) 85 (9305 CT)
- 303 183 133 417 313
. vace. (252:359) (125,254 (16.8;30.9) (25.5;59.2) (18.6; 51.0)
i \ - 189 10.7 127 324 306
Systemic 1:”" e ¥ mace. (146:23.9) (6.3:169) (7.7:19.3) (174 ; 50.5) (16.3:48.1)
\ booster Tace 213 103 15.3 179 15.2
stervace. (159:28.0) (45:192) (79:257) (6.1:369) (5.1;319)
- 320 268 4.0 19.4 19.4
@ vace. (26.8:37.6) (200345 (174;316) (8.2;36.0) (823600
A . " 257 28 14.8 147 16.7
p Site Reactions vace, (205 31.0) (16.3: 30.9) (9.4:217) (5.0:3L1) (6.4:328)
bo 304 372 0.6 143 18.2
oster vace. (23.9:374) (265 : 48.9) (202 :42.5) (4.0:327 (7.0:35.5)

Within 7 days after the first vaccination, systemic reaction rates (excluding fever) in the 7.5 ug and
3.75 Pg dose groups respectively were: 30.0 % in Stratum A, 15.7 % and 20.7 % in Stratum B, and
33.3 % and 30.6 % in Stratum C. Symptoms lasted a few days and all subjects recovered. Only few
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systemic reactions were reported in the period from 7 to 21 days after the first vaccination as shown
by the slight increase in systemic reaction rates observed within 21 days after first vaccination (Table
above).The majority of reactions were mild to moderate in severity.

Within 21 days after the second vaccination, systemic reaction rates (excluding fever) were 18,6% of
subjects in Stratum A, 9.4% and 12.0% in Stratum B, and 29.4% and 27.8% in Stratum C in
Mg and 3.75 pg dose groups respectively. Severe systemic reactions occurring after the firs
second vaccinations were: fatigue and nausea (1 subject), arthralgia and myalgia (1 subj

vomiting, myalgia and headache (1 subject), nasopharyngitis (1 subject) and myalgia’
fatigue (1 subject) in Stratum A and cough (1 subject) in Stratum C. The most com ly-reported

of appetite and drowsiness in Stratum C.

Systemic reaction rates (excluding fever) within 21 days of the booster vagcination with the
A/Indonesia/05/2005 strain were: 21.5% in Stratum A, 10.3% and 13@ Stratum B, and 17.9%
and 6.1% in Stratum C in the 7.5 pg and 3.75 pg dose groups respectively. The majority of reactions
were mild to moderate in severity. Severe systemic reactions OCCUPQ; after the booster vaccination
were headache (1 subject) and fatigue (1 subject) in Stratum A. most commonly-reported
specifically queried symptoms after the booster vaccination w%eadache, malaise, fatigue and

muscle pain in Strata A and B, and irritability, loss of appeb drowsiness in Stratum C.

Fever O

Fever occurred at low rates after each vaccination, with“generally lower rates after the second and
booster vaccination as compared to the first vacc@)n. Fever rates within 7 days after the first,
second and booster vaccination ranged from 1 2.7% in Stratum A, from 1.4% to 6.4% in
Stratum B, and from 10.7% to 19.4% in Stratﬁ. The majority of fever cases were < 38.4° C (only
five subjects had body temperatures of 2% C, with a highest reported body temperature of 40.0°

C). (J

Table 11. Number of subjects in @fever within 7 days after vaccination

Stratum | Dosis <38.0 38.5- 39.0- 39.5- 40.0- 40.5- Total
38.9 39.4 39.9 40.4 40.9 n

v

Vaccination 1

A 7,510 % 0.7 0.7 0.3 0.0 0.0 0.0 300
N

B 3,75u%\ .0 3.3 2.0 0.7 0.0 0.0 0.0 150
7,?%\ 95.4 2.0 1.3 0.0 0.7 0.7 0.0 153

C 'G, Hg 83.3 11.1 0.0 0.0 5.6 0.0 0.0 36
1' ToMg 80.6 11.1 5.6 2.8 0.0 0.0 0.0 36

a ation 2

A\ 7,5ug 97.3 2.0 0.3 0.3 0.0 0.0 0.0 296
B 3,75ug 95.8 1.4 1.4 1.4 0.0 0.0 0.0 142
7,5ug 96.6 2.0 0.0 1.3 0.0 0.0 0.0 149

Pandemic influenza vaccine H5N1 Baxter
Assessment report
EMA/65558/2014 Page 19/30



c 3,759 88.9 8.3 0.0 2.8 0.0 0.0 0.0 36
7,519 88.2 8.8 2.9 0.0 0.0 0.0 0.0 34

Booster

A 7,510 99.0 0.5 0.0 0.0 0.0 0.0 0.0 191

B 3,759 98.6 0.0 0.0 1.4 0.0 0.0 0.0 ?
7,519 93.6 2.6 2.6 0.0 1.3 0.0 0.0 .‘86

Cc 3,750 87.9 9.1 3.0 0.0 0.0 0.0 0.0 3
7,5u9 89.3 7.1 3.6 0.0 0.0 0.0 .0 . 28

"

Non-serious reactions Q
The symptoms are displayed in the following 3 tables after the first vac tion, after the second
vaccination and after booster vaccination respectively.

First vaccination {

After the first vaccination Injection site pain was mostly repor; ; all age Strata. In Stratum A
Injection site pain and Headache were reported with a highyi e. With a lower incidence Injection
site pain, Headache and Fatigue were reported in Stratum B,compared to Stratum A. The younger age
group reported disturbed sleep and Irritability with tst incidence.

Second vaccination

With a lower frequency but with still the highestai ences Injection site pain, Headache and Fatigue
were reported in Stratum A and B after the se vaccination compared to the first vaccination.
Almost with the same frequency Injectiomgite pain, Irritability and Disturbed sleep were reported in
Stratum C after the second vaccination gompared to the first vaccination.

Booster vaccination 0

Injection site pain was reported wbhigher frequency after the booster vaccination compared to the
second vaccination in Stratum B. All other reported events were documented with a lower
frequency compared to vacc&iion 1 and 2 in all age Strata.

Less severe reactions wer orted after the booster vaccination compared to first and second
vaccination, although Tess children were vaccinated with the booster vaccine (see Table below).

“
-
N
&

<
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Table 12. Reactions after booster vaccination

Subject No  Stratum  Dose group 1" ™ Booster
vaccination vaccination vaccimation
120034 A T5ug Fatizue, nausea
1300445 A 75 ug Headache
140011 A T.5ug Masopharynzitis Fatizue
150007 A T5ug Inj. site ervthema @
160058 A T5ug Inj. site mduration * %
170006 A T5ug Inj. site mduration {\
170012 A 15ug Inj. zate swelling O
180013 A 75ug Myalgia Fahgue
180016 A T5ug Aathzlza Q
190003 A T5ug Inj. site ervthema &
520020 A T5ug Vomnting, myalgia 0
and headache @
150026 B T.5ug Iny. site induration, Imy. site swellng
my. site swelling and and 1nyj. site
1nyj. site erythema erythema
140052 3iT5ug Cough @
170014 C T5ug Imy. site swe
and inj gl
arv

Serious adverse event/deaths/other sfg@ant events

There were no deaths and no vaccine-related SA@)orted during the study.

In total 8 SAEs were reported, which were no
purpurea, acute appendicitis, stomach pai
injury and conjunctivitis viral).

ssOciated to the study vaccine (Hennoch-Schonlein
ankle fracture, stomatitis, visual field defect, abdominal

The majority (—=70%) of subjects did@xperience any systemic or injection site reactions after

vaccination and no real dose effec

HA per vaccination.

Laboratory findings

een in Stratum B and C who received either 7.5 ug or 3.75 ug

Alanine amino transferase (QT) levels were determined prior to the first vaccination (Day 1), prior to

the second vaccinat@ y 22) and 21 days after the second vaccination (Day 43) in the first
c

approximately 10Q.s
(children aged,3

Day 43. O

*
Safetyb ecial populations

Nog,apgligable.

ts in Stratum A (children and adolescents aged 9 to 17 years) and Stratum B
ears). Only 1 subject showed an abnormal result with a toxicity grade of 1 on

ety related to drug-drug interactions and other interactions

Not applicable.
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Discontinuation due to adverse events
None.

Post marketing experience

Not applicable. b
%6
N

2.5.2. Discussion on clinical safety *

In summary these are the key elements gathered from the safety follow-up period@g/ing H5N1
administration:

e There were no deaths and no vaccine-related SAEs reported during study;

e In total 8 SAEs were reported, which were not associated to the s@ﬂ/accine (Hennoch-
Schonlein purpurea, acute appendicitis, stomach pain, ankle fr@e, stomatitis, visual field
defect, abdominal injury and conjunctivitis viral); &

e The majority (— 70%) of subjects did not experience an@ mic or injection site reactions
after vaccination and no real dose effect was seen in Q

Mg or 3.75 pg HA per vaccination;
&

B and C who received either 7.5

e Injection site reaction rates within 21 days after, ination were <30.4% in Stratum A, <
37.2% and <30.6% in Stratum B and <19.49 9.4% in Stratum C, in the 7.5 ¢ g and
3.75 1 g dose group, respectively. The most co only reported specifically queried symptom
after each vaccination was injection site in all three strata;

e Systemic reaction rates within 21 day@r the first, second and booster vaccination were <
30.3% in Stratum A, <16.3% andﬁoo in Stratum B and <36.1% and <30.6% in Stratum C,

inthe 7.5 ung and 3.75 1 g dose , respectively. The most commonly reported specifically

queried symptoms of systemic ons after each vaccination were headache, malaise,
fatigue and muscle pain i A and B. In Stratum C, irritability, inconsolable or excessive
crying, disturbed sleep, lo appetite and drowsiness were the most commonly reported

symptoms after the firs d second vaccination and irritability, loss of appetite and drowsiness
were most commonlylrepdrted after the booster vaccination;

e Fever occurred athates after each vaccination, with generally lower rates after the second
and booster cination as compared to the first vaccination. Fever rates within 7 days after
the first, se nd booster vaccination ranged from 1.0% to 2.7% in Stratum A, from 1.4%
t0 6.4% i um B, and from 10.7% to 19.4% in Stratum C. The majority of fever cases
were €38%° C (only five subjects had body temperatures of >39.5° C, with a highest reported

erature of 40.0° C).

bo‘dy e
. Xe reactions were predominantly mild or moderate in severity. Severe reactions
ough non-serious) were experienced by a total of 14 subjects; all subjects recovered from
se symptoms without sequelae.

e event of a pandemic, vaccination is universally regarded as the most important public health
intervention for preventing infection or reducing disease severity, which applies for both adults
(including elderly) and children. Moreover, particularly children may be vulnerable to infection and so
constitute a special group for vaccination.

Pandemic influenza vaccine H5N1 was demonstrated to be safe and well-tolerated in this study. The
safety and reactogenicity profile of H5N1 seen was as expected, based on previous experience with
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this vaccine in adults and elderly once. The rank order of frequency of each solicited systemic reaction
observed in this study differed slightly in the younger population: pyrexia was numerically more
frequent in children than in adults and elderly once. Systemic reactions observed in the study were
numerically in same frequency reported in children as in adults and elderly, e.g. pain. 8 unrelated SAEs
were reported within the study and 14 subjects reported severe systemic or local reactions aft
vaccination. Concerning abnormal laboratory results 1 subject showed an abnormal result. b

All reported adverse reactions have now been adequately reflected in the Product Infor ion
&
2.5.3. Conclusions on clinical safety {\

In conclusion, Pandemic Influenza Baxter HSN1 showed a good tolerability an Qprofile in children
and adolescent in study 810706. The availability of protective vaccines agai%[ams with potential
pandemic such as H5N1 is expected to have a fundamental impact on pub;& h. The demonstrated

benefits exceed the risks associated with the use of the vaccine both for a and children.

(o

uld follow a half-yearly cycle

2.5.4. PSUR cycle

The PSUR cycle remains unchanged for this medicinal product

ario
until otherwise agreed by the CHMP. Q
The next data lock point will be 28 February 2014. Q

The annex Il section related to the PSUR refers to t list which remains unchanged.

As soon as a pandemic is declared in the framewotk of Decision 2119/98/EC, the MAH will initiate
Pandemic Pharmacovigilance practices. b

2.6. Risk management plan

2.6.1. PRAC advice (J

The CHMP received the following I@Qvice on the submitted Risk Management Plan.

PRAC Advice O

The MAH has submitted ted version of the RMP (v1.0 dated August 19" 2013) and has
issues

adequately answeredﬂ
All issues regardiQ?e RMP_are resolved.

This advice is ba@n the following content of the Risk Management Plan:

that were raised during the procedure.

Safety cg&&p&

Impgw Identified Risks None
»S(/ Hypersensitivity reactions, including anaphylaxis

D

AESIs (including neuritis, convulsion, encephalitis, vasculitis, Guillain-
N Barré syndrome, Bell’s (facial) palsy, and demyelinating disorders)

Important Potential Risks

Low efficacy/laboratory confirmed vaccination failure

Administration of ineffective vaccine against current circulating virus

Interactions with other vaccines
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Medication error due to administration of vaccines from different
manufacturers for the first and second immunizations of an individual

Graft versus host disease

Transplant rejection
Immune thrombocytopenia ﬁ

Limited information on safety in pregnant or lactating women,

Limited information on serum calcium levels after vaccim\
Missing Information administration in the paediatric population (

Limited information on the use of the vaccine in the trlc population

aged six to 35 months Q

Pharmacovigilance plans

Study/Activity Objectives Safety concerns addressed ?s Date for
type, title, and (plafned, submission of
category (1-3) (started) interim or final
reports
(planned or
- actual)
Pregnancy To collect efficacy | Limited information Planned To be
registry, category | and safety safety in pregnan determined
3 information on the | lactating womé\
use of the
vaccines in the O
population of
pregnant/lactating Q
females during the
course of an active &
pandemic (J
Prospective To collect cIini@ e Low efficacy / Planned To be
cohort study, safety and laboratory determined
category 3 effectiven ﬁ a confirmed
during tf&)urse vaccination failure
of an e e Administration of
pande ineffective vaccine
\ against current
@ circulating virus
s miniTA
Risk mlnlml?Q measures
. )
wncern Routine Risk Minimization Activities Additional Risk
& Minimization Activities
H @itivity reactions, Discussed in SmPC Sections 4.3 and None proposed
in& anaphylaxis 4.4.
Is (including neuritis, Encephalomyelitis, neuritis, Guillain- None proposed
convulsion, encephalitis, Barré syndrome, and convulsion are
vasculitis, Guillain-Barré listed in Section 4.8 as Undesirable
syndrome, Bell’s (facial) palsy, | Effectsin SmPC.
and demyelinating disorders)

Pandemic influenza vaccine H5N1 Baxter
Assessment report
EMA/65558/2014 Page 24/30



Safety Concern Routine Risk Minimization Activities Additional Risk
Minimization Activities

Low efficacy/laboratory Discussed in SmPC Section 4.4. None proposed
confirmed vaccination failure

Administration of ineffective Discussed in SmPC Section 4.4. None proposed
vaccine against current )
circulating virus

V'S

Interactions with other vaccines | Discussed in SmPC Section 4.5. None proposed o\(ov
Medication error due to Discussed in SmPC Section 4.5. None proposed «\
administration of vaccines from

different manufacturers for the

first and second immunizations Q

of an individual ‘

Graft versus host disease None Nor@posed

Transplant rejection None l@proposed

Immune thrombocytopenia None None proposed

Limited information on safety Discussed in SmPC Section 4.6. None proposed

in pregnant or lactating women

Limited information on serum Discussed in SmPC Section 5.3 None proposed
calcium levels after vaccine

administration in the pediatric

population \O

Limited information on the use | Discussed in SmPC ion 4.8. None proposed
of the vaccine in the pediatric

population aged six to 35 Q
months

The CHMP endorsed this advice without &e

2.7. Update of the Producta rmatlon

As a consequence of this new | n, sections 4.2, 4.8 and 5.1 of the SmPC have been updated
(see below: new text is unde { delete text is strikethrough). The Labelling and Package Leaflet has

been updated accordingly.
= Section 4.1 T&eutic indications

Prophylaxis of influ@ an officially declared pandemic situation. Pandemic influenza vaccine should
i

be used in accorde ith official guidance.

*

P ANPEM N L A A A \ =] R A R K hoean—a@ ad—inin = hild da
> v i O N v N N - a S varta C o 3 c o a—a6o

aboves b
ctlon 4.2 Posology and method of administration
ogy
Adults and etderpeeple children from 6 months onwards:

One dose of 0.5 ml at an elected date.
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A second dose of vaccine should be given after an interval of at least 3 weeks.
For the changes in sections 4.8 and 5.1 and all other changes please refer to the attached PI.

Changes were also made to the PI to bring it in line with the current Agency/QRD template, SmPC
guideline and core SmPC for pandemic vaccines, which were reviewed by QRD and accepted b e
CHMP.

3. Benefit-Risk Balance R @
{\
Benefits

Beneficial effects &

Pandemic Influenza Vaccine HSN1 Baxter is a vaccine to protect against ir%za caused by the H5N1
subtype of the influenza A virus in an officially declared pandemic. Vacci is considered to be the
most effective option to limit the spread or severity of a pandemic. Sinc ian influenza H5N1 is
viewed as a possible candidate for a pandemic, an effective vaccin@ainst this highly pathogenic virus

is needed also in children. @

Study 810706 shows that a two-dose vaccination with 7.5 pg %tnam/1203l2004 vaccine
administered 21 days apart induces a substantial antibody onrSe in healthy subjects from 6 months

to 17 years old. Specifically, 85.4% of subjects aged 9 ears (Stratum A) reached antibody titres
associated with protection (MN titre > 1:20) at 21 da&x the second vaccination, as well as 72.9%
of subjects aged 3 to 8 years (Stratum B) and 68.6% of'subjects aged 6 to 35 months (Stratum C).

Good immunogenicity results were also confirme RH assay, in line with the results of the healthy
adult population.

A booster vaccination with a cross-clade iﬁi\za H5N1 strain (A/Indonesia/05/2005) administered 12

months after a 2-dose primary vaccinati induces a strong antibody response against both the

strains used either for the booster or pki vaccinations. This demonstrates the vaccine’s ability to
induce a cross-reactive memory r éaﬂer a two dose priming that can be effectively boosted up

to one year after initial priming in ts, children and adolescents aged 6 months to 17 years.

Uncertainty in the knowle@)out the beneficial effects

Lower, but still acceptablﬁwune responses are measured in the younger age group vs. the older
ones. The reason for &s ndt fully understood, however it is believed that it might reflect a greater
exposure of older s tS to seasonal influenza viruses or vaccines (possibly N1 antigens) and it might
also be linked to une system being under development in the youngest. Study 810706 did not
include immuri Q’omised and chronically ill paediatric subjects, however the immunogenicity of the
vaccine in‘th s&bjects is not expected to differ substantially from immunocompromised and

chronicaz& ults subjects, which were previously studied.

Risk@

vourable effects

In study 810706, a total of 675 subjects received the first vaccination on Day 1 with either 7.5 ug or
3.75 pg HA antigen strain A/Vietnam/1203/2004. Of these subjects, 657 received the second
vaccination of HA antigen strain A/H5N1/Vietnam/1203/2004 on Day 21 at the same dose as Day 1. Of
those subjects who received two primary vaccinations, 402 received the booster vaccination of HA
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antigen strain A/Indonesia/05/2005 on Day 361 with the same dose as used in the primary
vaccination. Key results are summarised as follows:

Within 7 days after the first vaccination, systemic reaction rates (excluding fever) in the 7.5 ug
and 3.75 g dose groups respectively were: 30.0% in Stratum A, 15.7% and 20.7% i

Stratum B, and 33.3% and 30.6% in Stratum C, of which most were mild or moderat ept
for 5 subjects in Stratum A, who reported severe systemic reactions. Symptoms Ias@ ew

days and all subjects recovered.

L 4
In general, the rates of systemic reactions (excluding fever) after the first an Qd
vaccination were acceptable and comparable to the rates previously obser Kthe adult
population. The frequency differed only slightly between the 7 days and \Q days window
after the first vaccination. In two subjects severe systemic reactions ere fatigue, severe
cough) occurred after the second vaccination. Both subjects recove e rates of systemic
reactions after the booster vaccination were lower than after the figst and second vaccination.
Only two subjects experienced severe systemic reactions WhiCl‘@ lasted less than 24 hours.

The majority of injection site reactions were mild in severitﬂr;jection site pain was the most
frequently reported injection site reaction in all age grou re were four subjects for whom
severe local reactions were reported after the first an z(d vaccination, respectively. All
subjects recovered from these symptoms. The rates tion site reactions were higher in
all age groups when compared to the adult population®™®NO severe injection site reactions were
reported after the booster vaccination. The mo@q ently reported local reaction in all age

groups was injection site pain.

The most commonly reported specifically @ied symptoms for the first and second
vaccinations were headache, malaise, i and muscle pain in Strata A and B, and
irritability, inconsolable or excessive cg disturbed sleep disorder, loss of appetite and
drowsiness for Stratum C. Similar¥esults were shown after booster vaccination, but with lower
frequency. The nature of the most frequently reported specifically queried symptoms is not
unusual. The frequency is overall slightly higher when compared to the adult and elderly
population.

Fever occurred at low r, Qer each vaccination, with generally lower rates after the second
and booster vaccination compared to the first vaccination. Fever rates ranged from 1.0% to
2.7% in Stratum 1.4% to 6.4% in Stratum B and from 10.7% to 19.4% in Stratum C.
The majority of fe ases were < 38.4° C. There was only one subject (Stratum B, 7.5ug
dose group) with fever >40°C (occurring 6 days after vaccination, duration 3 days) related to
the first vacCination and there were no subjects with fever >39.4°C related to the second
vaccinatk?urthermore, there were no subjects with fever >39.9°C related to the booster
vaccin’&.

y lated to the primary vaccinations occurred between 21 days after the second
%aﬂon and 360 days after the first vaccination except one subject. There were no deaths

r Serious adverse events related to vaccination during the entire study period. Adverse

actions were predominantly mild to moderate in severity.

No safety concerns arose from the laboratory results.

Uncertainty in the knowledge about the unfavourable effects

No safety signals have been identified in the age group from 6 months to 17 years. The number of
patients is not sufficient to detect rare events, but this is expected as rare events can only be detected
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in post-marketing settings due to the very large size otherwise needed to power clinical trials. Study
810706 did not include immunocompromised and chronically ill paediatric subjects, however the safety
profile is not expected to differ substantially from healthy children.

Benefit-Risk Balance

This application concerns the potential use in children of the vaccine in a declared pandemi , i.e.
an emergency situation. Albeit limited, the number of children, particularly of toddlers (

months) studied for this application is in line with the “Guideline on influenza vaccine & red from
viruses with the potential to cause a pandemic and intended for use outside of the {
(EMEA/CHMP/VWP/263499/2006). Additionally, the data generated with Celvapan@
used during the last pandemic, may be considered as supportive as these vau&@are similarly
manufactured. Celvapan is approved for all age groups, the only exception M dren below the age

of 6 months. 0

A prime-boost vaccination strategy of a two dose primary vaccination wi n A/Vietham/1203/2004
strain vaccine followed by a heterologous H5N1 influenza booster vaecination was shown to be well
tolerated in a paediatric population at the age of 6 months to 17 . This vaccination schedule was
shown to induce a broad humoral immune response in all age gr: , similar to those in adults or
elderly. Additionally, the candidate vaccine demonstrated its to induce a long-lasting cross-clade
immunological memory that can be effectively boosted up@e ear followed by a two dose primary
schedule. Cellular immunity and efficacy has not been t for comprehensible reasons (avian
influenza strains are highly pathogenic, not circulatir@Ml in children would require a large
amount of blood to be drawn).

dossier”
1), which was

Moreover, the submitted data indicate that the Qe was shown to be safe and well tolerated in a
paediatric population from the age of 6 monthSyto 17 years. The Vero cell line culture technology used
for production of this influenza vaccine pr&'dgs a theoretically added safety for individuals with egg
allergies.

After vaccination with this inactiv te@l influenza vaccine it is anticipated that the majority of
subjects receiving this vaccine wil otected against avian influenza caused by the strain contained
in the vaccine and are expecte efit from some level of protection against avian influenza caused
by closely related strains. b

In conclusion, the benefit balance of Pandemic Influenza Vaccine HSN1 Baxter is considered to be
positive in the paediatric poptllation in all investigated age groups and the extension of indication is
deemed approvable.

4. Recomnﬁ?ndations
N

The applicoixgﬁr extension of indication to the paediatric population is approvable since all remaining

concerns@

Fi a@utcome

been resolved.

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

Variation(s) accepted Type

C.1.6 a | Change(s) to therapeutic indication(s) - Addition of a new 1
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Variation(s) accepted Type

therapeutic indication or modification of an approved one

Extension of Indication to include new population (paediatric) for Pandemic Influenza Vaccine H5N1
Baxter.

As a consequence, sections 4.1, 4.2, 4.8 and 5.1 of the SmPC were updated in order to includ
new efficacy and safety information. The Package Leaflet and Labelling are updated in acco@ce.

Furthermore, the Pl is being brought in line with the latest QRD template version 9 and \@the SmPC
guideline and Core SmPC for pandemic vaccines.

The requested variation proposed amendments to the SmPC, Annex Il, Labelling ackage Leaflet.
Conditions and requirements of the marketing authoris@

e Periodic Safety Update Reports 0

The marketing authorisation holder shall submit periodic safety update reports for this product in
accordance with the requirements set out in the list of Union ref@e dates (EURD list) provided for

under Article 107c(7) of Directive 2001/83/EC and published European medicines web-portal.

Conditions or restrictions with regard to tk@fe and effective use of the

medicinal product \O
¢ Risk management plan (RMP)
The MAH shall perform the required pharmacovig@e activities and interventions detailed in the

agreed RMP presented in Module 1.8.2 of the Marketing Authorisation and any agreed subsequent
updates of the RMP.

In addition, an updated RMP should be @ed:
- At the request of the Euro;e@dicines Agency;

- Whenever the risk manag
being received that mE @ d to a significant change to the benefit/risk profile or as the result

t system is modified, especially as the result of new information

of an important (phafacovigilance or risk minimisation) milestone being reached.

When the submission of a R and the update of a RMP coincide, they should be submitted at the
same time.

e Additi isk minimisation measures

.
Not applicabl<.\'

*

- @ation to conduct post-authorisation measures

able.

Conditions or restrictions with regard to the safe and effective use of the
medicinal product to be implemented by the Member States.

Not applicable.
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Paediatric data

The CHMP reviewed the available paediatric data of studies subject to the agreed Paediatric
Investigation Plan P/67/2011 and the results of these studies are reflected in the Summary of Product
Characteristics (SmPC) and, as appropriate, in the Package Leaflet.
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