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1. Background information on the procedure

1.1. Requested Type Il variations

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Bayer Pharma AG submitted to
the European Medicines Agency on 8 September 2011 an application for a variation, following a
worksharing procedure according to Article 20 of Commission Regulation (EC) No 1234/2008.

This application concerns the following medicinal products:

Medicinal product: International non-proprietary Presentations:
name:

KOGENATE Bayer, octocog alfa See gex A

EMEA/H/C/000275/WS/0193 S

Helixate NexGen, octocog alfa o) #JAnnex A

EMEA/H/C/000276/WS/0193 RO

The following variation was requested: ‘&Q

Variation requested Oy}" Type

C.l.6.a Change(s) to therapeutic indication(si\- A‘a’dition of a new II
therapeutic indication or modificahi f an approved one

The MAH proposed to update section 4.1 with the new ion for the treatment of hemophilia A

patients with inhibitors by immune tolerance induction.

Appointed Rapporteur for the WS procedure: @ueller—Berghaus

1.2. Steps taken for the asseiggﬂt

\\ U f
Submission date: (O 8 September 2011
N
Start of procedure: \N Q 18 September 2011
, \J 08 December 2011
Rapporteur’s assessment r; circulated on:
Y 15 December 2011

Request for supplemgntary information and
extension of timetatle dopted by the CHMP on:

-~

10 January 2012

MAH’s respor@mitted to the CHMP on:
ad

16 F 2012
Rapporteur’s assessment report on the MAH'’s 6 February 20

responses circulated on:

CHMP opinion: 15 March 2012

2. Scientific discussion

2.1. Introduction

KOGENATE Bayer/Kogenate FS and Helixate NexGen/Helixate FS products consist of a recombinant
human factor VIII (FVIII, INN: octocog alfa), which is derived from a cloned human FVIII gene
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transfected into baby hamster kidney (BHK) cells. The product is formulated with sucrose as a
stabilizer.

Marketing authorization of KOGENATE / Kogenate FS in the EU was first granted in August 2000. Bayer
Healthcare is the license holder for rFVIII distributed by CSL Behring under the main brand Helixate,
which is identical with KOGENATE / Kogenate FS.

The currently approved therapeutic indications in EU for Kogenate/Helixate are:

e Treatment and prophylaxis of bleeding in patients with hemophilia A (congenital factor VIII
deficiency). This preparation does not contain von Willebrand factor and is therefore not
indicated in von Willebrand’s disease.

Bleeding episodes in patients with FVIII inhibitors is currently managed at the discretion of the treating
physician. In most cases, the treatment depends on one hand on the in vitro potency o&e inhibitors,
which is reported as the number of Bethesda units (BU) per millilitre of plasma and ther side on
the titer of inhibitors ( high titer [peak titer >5 BU) or low titer [peak titer <5 BU h-responding
inhibitors have been shown to elicit a quick, strong immune response while lo ﬁa onding inhibitors
produced a slower, weaker response! . If the inhibitor titer is low, administ of additional FVIII
doses may neutralize the inhibitor and allow continued clinically effectiv apy. If the inhibitor titer
is high, use of bypassing agents, such as activated prothrombin com soncentrate (APCC) or

recombinant activated factor VII (rFVIIa) should be considered? .

of hemophilia A patients with inhibitors by Immune Toleran uction (ITI).

Arf@ 8 of the paediatric regulation.

o
2.2. Non clinical aspects QQ

The current Type II variation proposes to extend the indicatio;@ ogenate/Helixate to the treatment

Information on paediatric requirements

The application did not fall within the scope of

The applicant did not submit non-cli i@ udy reports in support of the proposed indication of ITI.

2.3. Clinical PharmacolQ aspects

The applicant did not sub@ armacokinetic or pharmacodynamic study reports to support the
proposed indication Qf ﬁ)

2.4. Clinic @flcacy aspect

To support the riew indication “ITI” the MAH presented data from:
e the INFACT study (global non-interventional retrospective study, KG0801,13011)

e the International ITI study (investigator-sponsored open, prospective, randomized study,
13862): 116 children (<8 yrs) with hemophilia A with inhibitors against FVIII for <24 months
and a historical peak inhibitor titer between 5 and 200 BU; 39 patients received
Kogenate/Helixate

e comprehensive Literature Review of Immune Tolerance Induction in Patients with Hemophilia A

! DiMichele DM et al., Haemophilia 2004:10 Suppl 4;140-145.
2 Berrettini M et al., Haematologica 2001:86;640-645.
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e post-marketing case collection survey of treatment of hemophilia A patients with inhibitors,
data from 13 patients who had been administered Kogenate or Kogenate Bayer (KG0302)

Table 1 Clinical Studies included in the Clinical Summary for ITI application
Study name Study design No. and description of FVIIl product type and
{Study number) patients dose
IN FACT observational, 32 children (<8 years) with Kogenate Bayer
(13011) retrospective, severe hemophilia A with
phase IV inhibitors against FVIII (i.e.

varying doses (starting
dose per exposure day
ranged from 50 to

meeting original protocal-
specified inclusion/exclusion

and
8 children and adult patients in 6
France meeting broader
inclusion/inclusion criteria (i.e. . @
=8 years, 2 patients with \6
moderate hemophilia A) Q
International IT] investigator- 116 children (=8 years) with us types and brands
Study sponsored, open, hemaophilia A with inhibitors 0’\9 factor VI
(13862) prospective, against FVIII for <24 month (low-dose: 50 IU/kg BW
randomized and a historical peak inhibit 3 xiweek)
titer between 5 and 2 (high-dase: 200 IU/kg
397 patients receiv genate BW/day)
Bayer Q
\O 39 patients received
treatment with Kogenate
0 Bayer

2 a subset of the total study population selest‘t:ased on treatment with Kogenate Bayer; total
number of randomized patients is 116
BU=Bethesda unit; BW=body weight; Fg@ or VIII; IU=International unit; kg=kilogram

2.4.1. Main studies \O

IN FACT (KGO0801): In@qgolerance INduction in hemophilia A patients with inhibitors by
high-dose treatment with\@q binant FACTor VIII - a retrospective non-interventional study.

Methods 60

Between Mayggnd May 2010 patient data were collected from 27 centers in Canada, France,
Greece, Italy, awd Spain. The observational period comprised the time from November 2001 to
November 2009 (first start of ITI - last end of ITI).

Study Participants

Criteria for inclusion:

- Patients with severe hemophilia A (FVIII:C <1%) with a peak inhibitor titer > 5 Bethesda Units (BU)
who received ITI treatment with KOGENATE Bayer/FS or Helixate NexGen at any dose.

- Children of age <8 years at start of ITI.

- Patients with a minimum duration of ITI treatment of 9 months or until success (which could have
been earlier than 9 months).
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- Written informed consent available.

Criteria for exclusion:

- Patients who underwent unsuccessful ITIs in the past with other products than KOGENATE Bayer/FS
or Helixate NexGen, independent of the type of therapy (incl. immune suppressive therapy).

- Patients who switched to other FVIII products during ITI treatment before a treatment duration of 9
months or before success.

In contrast to the other countries participating in the IN FACT study, centers in France also included
patients with moderate hemophilia A, patients 8 years and older, and patients who had undergone ITI
therapy with other products unsuccessfully in the past.

Treatments 6

Test product, dose and mode of administration @
KOGENATE Bayer/FS or Helixate NexGen: INN: octocog alfa (recombinant FVIII:Q%JIated with
sucrose, rFVIII-FS), commercially available product was used to treat patiento

Treatment dose and regimen was to be decided by the treating physicia ’&ccordance with the
consensus recommendation® high doses were defined as = 100 IU/kgﬁ&xposure day. However,
since doses were reported in full vials (e.g. 2000 IU) in this study &n e body weight was not

followed closely, the calculation of IU/kg body weight resulted 'r@accuracies in the assignment to high
and low-dose treatment groups. Therefore doses of = 85 IU r exposure day (means also

deviations up to -15% from 100 IU/kg body weight) wer
independent of the frequency. Dosages at start of I'I6r
the high-dose or low-dose treatment group. Q

ady considered as high-dose treatment
ment were used to assign patients either to

Intravenous administration by bolus injectioné\,

The decision on the duration of the ITI t ent was solely at the discretion of the attending physician
and therefore, the treatment durationgiffered from patient to patient.

Objectives \Q
Study objectives . Q(b

Primary: To collect clinie’lg\ata on immune tolerance induction (ITI) treatment with Kogenate/Helixate
in order to demonst e feasibility of Kogenate/Helixate for ITI treatment in hemophilia A patients

with inhibitors or VIII.

Secondary (if are adequate): To analyze influencing factors for success as well as time to success.
To collect safety data regarding the administration of Kogenate/Helixate by checking for adverse
events.

Outcomes/endpoints

The patient charts were reviewed and data on the following variables were collected in Case Report
Forms:

Demography, medical history, concomitant diseases:

Demographic data, anamnesis of hemophilia, pre-treatment and concomitant diseases.

3 Astermark J et al., Haemophilia 2006:12; 363-71.
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Safety parameters:

Safety analysis comprised analysis of adverse events during ITI treatment.

Efficacy parameters:

Efficacy analysis comprised duration and dosing schedule of ITI, assessment of success by physician,
inhibitor measurements during ITI, recovery data during ITI, continuation of therapy after ITI as well
as reasons for discontinuation of therapy after ITI.

Sample size

Due to the extremely rare nature of the disease condition it was planned to enroll approximately 20 to

30 patients.

Randomisation %)

)

*
This was an observational, noninterventional retrospective study. Patients ha@ randomized to

high or low doses of octocog alfa.
&

Blinding (masking)
This was an open label study.

Statistical methods <>Q Z

The study population was a cohort sample of hemo ia A patients who had developed inhibitors
against Factor VIII and who were treated with KO@NATE Bayer/FS or Helixate NexGen for immune
tolerance induction. All patients who did not i e the in-/exclusion criteria were valid for the analysis
of efficacy and safety. The screening populatior and reason for exclusion were described.

Descriptive analyses of the data were rmed using summary statistics for categorical and
quantitative data. Continuous dat re described by mean, standard deviation (SD), minimum, 25%
and 75% quartiles, median, maxi , humber of non-missing values. In addition, continuous data

were categorized in clinicall ingful way. Categorical data including categories of continuous data
were presented in frequ &\ables.

*
Number of patients '\qgissing data was presented as a separate category. Percentages were
calculated as a pr on of each category including the category missing values. In some subgroup
analyses perzéges were calculated based on non-missing values (adjusted frequencies).

Safety analysis included tabulation of type (using Medical Dictionary for Regulatory Activities (MedDRA)
coding) and frequency of all drug-related and not drug-related adverse events.

The seriousness, action taken, and outcome of events were described.

All adverse events (AE) reported were categorized as treatment emergent signs and symptoms (TESS)
or non-TESS. The following approach was used for the definition of TESS: If an AE occurred within the
time interval from start of ITI until end of ITI it was classified as TESS, otherwise it was classified as
non-TESS.

Incidence rates for specific events were calculated as the number of specific events reported divided by
the number of patients at risk, where the number of specific events was defined as the number of
patients reporting the specific event and the number at risk was defined as all patients with
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consumption of KOGENATE Bayer/FS or Helixate NexGen during the ITI treatment. For multiple
occurrences of a specific event within one patient, the event was counted only once.

Results

Recruitment

The study was conducted at 27 hemophilia treatment centers in 5 countries (Canada, France, Greece,
Italy, Spain).

Conduct of the study

Nineteen patients, mainly in France, were excluded from the analysis of the overall KG0801 study due

to deviations from the inclusion criteria: b
Table 2 Patients excluded from analysis (n=19) (KG0801) @
Pat. No. Country Reason 6

101 France FVIIl activity = 1%, age of patient = 8 years at start of ITI O\

107 France Age of patient = 8 years at start of ITI Q

110 France Participation in clinical study (International ITI study) 0’\,

119 France Peak inhibitor before ITI = 5 BU %

135 France Age of patient = 8 years at start of ITI

136 France Age of patient =z 8 years at start of ITI, ITI ongq}

140 France Age of patient = 8 years at start of ITI q

141 France ITlI ongoing Q

143 France Participation in clinical study (Inter l@j | study)
145 France FVIIl activity = 1%

146 France Peak inhibitor before ITI =5 E%

150 France Age of patient = 8 years a fITI

153 France Age of patient = 8 yearsg rtof [T

167  France Age of patient = 8 start of ITI

201 Italy Peak inhibitor befo =5BU

201 Canada ITI ongoing

513 Canada Partlupano &lnlcal study (International ITI study)
514 Canada Peak |% efore ITI =5 BU, duration of IT| treatment <

9 mon d no success, unsuccessful ITls in the past with
ucts

515 Canada ation in clinical study (International ITI study)

A\V

In the 17 haemgp enters in France participating in the IN FACT study (IN FACT France

(KG0O801FR) atients were enrolled, of which 22 were included in the analysis. Out of 22 patients
included in thisountry specific analysis, 14 patients were also included in the international analysis, 8
patients were exclusively included in this analysis (pat nos. 101, 107, 135, 140, 145, 150, 153, and
167).

Amendment 1, dated 04 DEC 2008, was locally valid only for centers located in France. Reason for
amending the protocol was the local requirement in France to document patients based on in-/
exclusion criteria differing from the in-/ exclusion criteria used in the other countries. The amendment
was implemented before any patient was enrolled by the affected centers; it specified the following

modifications:
- change of in-/ exclusion criteria:

Criteria for inclusion into the study:
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- Patients with severe (FVIII:C <1%) or moderate haemophilia A (1% < FVIII:C < 5%) with a peak
inhibitor titer > 5 BU who received ITI treatment with KOGENATE® Bayer/FS or Helixate NexGen at
any dose.

- Patients with a minimum duration of ITI treatment of 9 months or until success (which could be
earlier than 9 months).

- Written informed consent (in the required format).

Criteria for exclusion from the study:

- Patients who switched from KOGENATE Bayer/FS or Helixate NexGen to other Factor VIII products
during ITI treatment before a treatment duration of 9 months or before success.

- change of patient validity criteria
Amendment 2, dated 07 OCT 2009: only administrative changes. @6
0\6

A total of 32 male patients with severe hemophilia A (FVIII:C <1%) wer %ded in the analysis.

Baseline data

Twenty-five patients were Caucasian (78.1%). Two patients were bla two patients were of Asian
descent. The ethnicity of 3 patients was specified as “other”. The me age at which the inhibitor
was first detected was 1.0 years (mean 1.2 £ 1.0 years), medi e at start of ITI treatment was 2.0
years (mean 2.2 = 1.4 years).
Table 3: Age at diagnosis, start of hemophil\ia(-@ inhibitor detection and start of ITI
&
Nor- Median  Mean. = MSD Range
L2 5
Age at diagnosis 77 00 \I:iis + 07 D -3
(years) \
Age at start of hemophilia A 2% 05 = 08 0D-3
treatment (vears)
Age at first inhibitor detection a0 G 12 = 1.0 0D-4
{years) O
Age at start of [T treatment 32 K 20 22+ 14 0D-5

(years) \Q

*
Table 4: Histo;y(o@III inhibitor before the start of ITI
=
" NonMissing Median Mean + SD Range

Days between i Ve 30 260 288 = 280 & — 1165
inhibitor testgn of Tl
Days betwes k titer and H 95 2 = 260 o - 113
start of [T
Days betwesen last positive 32 1 i 75 1] 324
inhibitor test and start of ITI
Titer at first positive inhibitor 32 T 24 = 40 1 - 199
test [BL]
Peak titer before T [BU] 32 15 64 £ 118 5 - 520
Titer at last positive inhibitor 32 [ 24 =+ W =1 520

test [BU]

Numbers analysed

70 patients were screened, 51 patients were enrolled, of which 32 were included in the analysis.
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Outcomes and estimation

A total of 32 male subjects suffering from severe hemophilia A were included in the analysis. Median
age at which the inhibitor was first detected was 1.0 years (mean 1.2 £ 1.0 years), median age at
start of ITI treatment was 2.0 years (mean 2.2 £ 1.4 years). About two thirds of the patients (n=21,
65.6%) received a high-dose therapy (=85 IU/kg per exposure day), 11 patients (34.4%) received a
low-dose therapy. The starting dosage per exposure day ranged from 38 to 250 IU/kg. The initial
frequency of recombinant FVIII formulated with sucrose (rFVIII-FS) infusions was 3 times per week in
53.1% of patients and daily in 34.4%. Three patients (9.4%) received rFVIII-FS every other day and
one patient 3 times per day (3.1%) in the first three days. For the individual patients widely disparate
dosing regimens were used.

The patients completed ITI after a median duration of 1.8 years (mean 1.8 + 1.1 years, range 39 days
to 4.5 years) receiving a median of 1,021,000 IU rFVIII (mean 1,236,880 = 1,072,031J]U, range
46,500 to 4,012,000 IU). The median consumption of rFVIII-FS in the subgroup of p on high-
dose therapy was 1,068,000 IU compared to 443,000 IU for patients on Iow—dos’e épy. The
maximum treatment dose per exposure day ranged from 50 to 364 IU/kg for aIKbq' nts.

ITI was successful in 22 patients (68.8%) and failed in 10 patients (31.3@Ie the criteria used to
define ‘success” differed (Table 5). In 5 patients the criteria for success a negative inhibitor
assay, a normal recovery (266% of expected) and a normal FVIII h Q(EG h). In 9 patients a
negative inhibitor assay and normal FVIII recovery were used to dqmuccess. In 8 patients a
negative inhibitor assay was the only documented criterion.

Evaluation of success rates by subgroups of patients show@%rences with regard to peak titers
before start of ITI, titers at start of ITI and time betwe hibitor detection and start of ITI: The
success rate increased to 79.0% for patients who st d ITI within less than one year after inhibitor
detection and to 93.3% for patients with an inhibi@s iter > 5 and < 10 BU at the time of start of ITI.

All 32 patients completing ITI successfully co€:j1i\ﬁed KOGENATE Bayer/FS or Helixate NexGen therapy
as prophylactic treatment. In none of th@étients a recurrence of inhibitor after end of ITI until
enrollment was observed. O

Table 5: ITI outcom@:cess by defined subgroups of patients
. Q
&

N\
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Mo. of patients™ Success rate (%)

Total 32 68.8
Type of therapy

- High-dose therapy 21 66.7

- low-dose therapy 11 727
Interruptions of ITI (> 2 days)

- No 28 67.9

- Yes 4 75.0
Events of MedDRA SOC Infections and infestations

- No 14 714

- Yes 18 66.7
Peak titer before start of ITI

- =hand<10BU 6 @ 3

- 10-50BU 18 . 6 722

- 51-100BU 4 &\ 75.0

-~ >100BU 4 Q) 25.0
Titer at start of ITI 5\\0

- 210BU 17.8) 471

- =5and<10BU
Time between inhibitor detection and start of ITI

1
\

- -z1year qgﬂ 455
19

93.3

- < 1vyear Q 79.0
Intravenous catheter during ITI \()

- No 7 714

- Yes Q 25 66.0
Catheter site / Device related infection during\T'I

- No infection @) 19 737

- Infection 60 6 50.0

- Mo catheter 7 71.4

*categories with missing values t presented

Ancillary analyses ®~\

)

IN FACT France ( O\@FR)
A total of 22 | ects suffering from severe or moderate hemophilia A were included in the

m
analysis. Mer.‘%ge at which the inhibitor was first detected was 1.5 years (mean 7.0 £ 11.8 years),
median age at start of ITI treatment was 3.0 years (mean 10.6 £ 15.2 years).

About two thirds of the patients (n=15, 68.2%) received a high-dose therapy (=85 IU/kg per exposure
day), 7 patients (31.8%) received a low-dose therapy.

The patients completed ITI after a median duration of 1.4 years (mean 1.6 £ 1.0 years, range 108
days to 3.6 years) receiving a median of 1,489,750 IU rFVIII-FS (mean 2,007,707 + 1,692,490 IU,
range 162,000 to 6,114,000 IU).

As assessed by the attending physician, ITI was successful in 13 patients (59.1%), partially successful
in 3 patients (13.6%) and failed in 6 patients (27.3%). In 2 patients the criteria for ‘success’ were a
negative inhibitor assay, a normal recovery and a normal FVIII half-life. In 8 patients a negative
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inhibitor assay and normal FVIII recovery were used to define ‘success’. In 3 patients a negative
inhibitor assay was the only documented criterion.

Evaluation of success rates by subgroups of patients showed differences with regard to peak titers
before start of ITI and titers at start of ITI: The success rate increased to 83.3% for a subgroup of 6
patients with a peak inhibitor titer > 5 and < 10 BU before start of ITI.

All 16 patients completing ITI successfully or partially successfully continued KOGENATE Bayer/FS or
Helixate NexGen therapy as prophylactic treatment. In three patients with outcome partial success a
recurrence of inhibitor after end of ITI until enrollment was observed.

International ITI Study (13862): Prospective, randomized, unblinded, international trial
comparing two FVIII dosing regimens for ITI: low-dose (50 IU/kg three times weekly) versus high-
dose (200 IU/kg daily). 6

&
An investigator-initiated, open, prospective study, conducted between July Zoéa\d November 2009
at 90 centers in 17 American, European, and Asian countries. Q

Methods

S
Study Participants (b'

Criteria for inclusion

N
<
- Severe hemophilia A (FVIIIC <0.01 IU/ml) QQ
- Patients < 7 years of age at start of ITI \O
- Maximum historical inhibitor of between Segnd 200 BU
- Inhibitor titer was to be <10 BU at tl‘éart of ITI

- Inhibitor had to be present for @)wonths

Criteria for exclusion KO

- Previous attempt of IT Q

Treatments . é§

Test drugs investiga \n this multicenter international study included recombinant and plasma
derived Factor oducts from numerous manufacturers; however, for the purposes of this report,
only the data those patients who received Kogenate/Helixate are included in the analyses of
efficacy and safety.

Dose
Low dose: 50 IU/kg rFVIII 3 times weekly OR High dose: 200 IU/kg rFVIII daily IV.

Duration of treatment
Minimum 9 months and maximum 33 months of ITI therapy, plus 12 months of prophylactic
treatment.

ITI treatment was to continue without any change in product-type until the inhibitor had disappeared
and the patient met the criteria for either successful or partial tolerization or until the patient had
fulfilled the criteria for treatment failure. The maximum specified duration of ITI treatment was 33

CHMP Type II assessment report
EMA/282360/2012 Page 11/25



months. If ITI was successful, the dose of FVIII was reduced to a regular prophylactic dose-level.
Prophylaxis was continued for 12 months following the completion of ITI and patients were monitored
for signs of relapse.

Objectives

- To compare the efficacy, response time, morbidity and economics of a high-dose and a low-
dose immune-tolerance protocol

- To identify predictors of successful ITI

Outcomes/endpoints

Study data to be collected included demographic information; details of FVIII administexed for ITI;
treatment for intercurrent bleeding; and inhibitor titers, FVIII recovery, and FVIII ha

determinations. Data reflecting concomitant therapy capable of affecting the imm stem,
intravenous catheter insertions, and infections and non-catheter related infectio&s\was also collected.
The number of hospital in-patient days during the study and serious adve%Qnts (SAEs) were

recorded as well. 0’\

For the purposes of this report, only data collected for those patients received treatment with
Kogenate/Helixate is presented.

Criteria for evaluation efficacy / clinical pharmacology Qb

Extensive efficacy analyses were planned for the mai Agy protocol; however, only limited data were
available for the patients who received treatment ®<ogenate/HeIixate.
Treatment outcome was measured by the follo;@g\criteria:

<0.3 BU using the Nijmegen m ication) within 33 months of ITI as defined by a FVIII
recovery =66% of expected{ half-life = 6h, and measured after a 72-hour treatment-free

washout period. Q

e Treatment failure efined as the failure to fulfill the criteria for full or partial success
within 33 months ’@Following the first 3 months of treatment and prior to completing 33
months of ITL \e to achieve an ongoing 220% reduction in inhibitor titer, during each
interim non lapping, 6-month period of ITI in the absence of documented infection. This

implies eﬁ months was the minimum treatment period and 33 months the maximum

possi@ration of unsuccessful ITI. OR Withdrawal from the study for any other reason.

e Success was defined as the abo!it%g} the inhibitor (<0.6 BU using the Bethesda Assay or

A post-hoc analysis of efficacy was also performed for those patients who received sufficient ITI
(defined as at least 9 months of ITI therapy, without the requirement for 12-month prophylaxis).

The post-hoc analysis of success used the following criteria:

¢ Most stringent: Sustained negative inhibitor AND recovery 266% AND half-life = 6h
(including patients who did not have a complete subsequent 12 month prophylactic phase)

¢ Moderately stringent: Sustained negative inhibitor AND recovery >66% (including patients
who did not have a complete subsequent 12 month prophylactic phase)

¢ Least stringent: Sustained negative inhibitor (including patients who did not have a complete
subsequent 12 month prophylactic phase)
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Safety was assessed based upon the nature and frequency of serious adverse events (SAEs), coded
using the MedDRA 14.0 dictionary. Non-serious adverse events were not recorded.

Sample size

Power calculations were performed using the software package nQuery Advisor using assumptions
based on the published literature. The time required to achieve tolerance was the main outcome
measure examined. If the sample size in each group was approximately 75, a 0.05 significance level
two-sided log rank test for equality of survival curves would have a theoretical 80% power to detect a
difference between the 2 treatment arms if 80% of the high-dose group and 50% of the low-dose
group achieved tolerance after 9 months ITI (a constant hazard ratio of about 3.00). This calculation
assumes no dropouts before 9 months.

The estimate of sample size allowed for the small loss of statistical power incurred b&anned
interim analyses. . 6

For the purposes of this report, only those patients who received treatment g(ogenate
FS/KOGENATE Bayer or Helixate FS/Helixate NexGen (n=39) were to be essed for efficacy and
safety parameters. All presentations of data for this subset of patients to be descriptive in nature.
No power calculations were performed. 75 patients per treatment gr@»were planned for the full

study. &
QQ)

Randomisation Q

Patients were randomized to either the low-dose arm or&e high-dose ITI treatment.

Blinding (masking) \Q

This was an open label trial. 600

Statistical methods KO

For the main study analysis, reSpon%e times were to be analysed using Cox proportional hazard
models, with allowance ma r center effects (clustering). Alternatively, "success" (a binary outcome
assessed at the end of udy period) was to be analysed using multiple logistic regression (again

allowing for clusterir& ata). Two interim analyses were planned.

A separate stat e)analysis plan was prepared for the subset of the main data presented in this
report. For th 9 patients who received treatment with Kogenate/Helixate the primary analysis of
efficacy (treatment outcome) was based upon the valid per protocol patient population (n=13; protocol
driven-analysis). An additional analysis of outcome was also performed for the full subset (n=39).
Further, a post-hoc analysis of treatment outcome was performed for the n=35 patients who received
sufficient ITI.

Results

Participant flow

A summary of patient disposition is shown in Table 6.

Table 6: Summary of patient disposition
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Low High Total
Reason for discontinuation (N[%]) (N =20) (N=19) (N =39)
Deviation from protocol 1 (5.0) 5 (26.3) 6 (15.4)
not otherwise specified

Withdrawal of informed consent 1 (5.0) 1(5.3) 2 (51
Incompliance 3 (15.0) 1(53) 4 (10.3)
Study closure 5 (250) B (31.6) 11 (28.2)
Treatment failure 4 (20.0) 3 (15.8) 7 (17.9)
Treatment success 4 (20.0) 2 (10.5) 6 (15.4)
Physician decision 2 (10.0) 1 (5.3) 3 (7.7)

Recruitment

The study centers that provided treatment to the subset of patients whose data was Qzed for this
report comprised a subset of centers from a multicenter international study (Inte@ nal ITI Study).

Conduct of the study \QO

An interim analysis of the data collected in the International ITI stud;éﬁperformed in 2008. The
International ITI Study was terminated early due to significantly highdt/rates of bleeding with low-dose
versus high-dose ITI both early and late in the course of treatm§

Following enrollment, patients were treated using bypass t on demand, until their inhibitor titer

fell below 10 BU/mI. The inhibitor titer was monitored K y during this period.

Baseline data QO

A summary of demographic and baseline cha s\eristics is shown in Table 7. All 39 patients were male.
The median age of patients was 22.0 m range 10-59 months). Inhibitor titers at the time of
study entry ranged from 1.0 to 69.0 Bb(éean 6.9 BU [SD=10.5 BU]).

\

Table 7: Summary of \mo%raphic and baseline characteristics (by treatment group)

N
’\()

@Q)
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Low High Total

{N = 20) (N =18) {N = 39)
Sex (N[%])
Male 20 (100) 19 (100) 35 (100)
Female 0 0 0
Ethnicity (N[%])
Black 150, P53 2
ac I i 3
Asian 2{10.0) 3{15.8) 5(12.8)
Other 3{15.0) 1(5.3) 4(10.3)
W?dig:r;“[]k g] ta 20 19 35
a
Mean 13.36 1329 13.33
sD 275 2480 278
Min 4] g 9
Median 13.00 1270 13.00 6
Max 18 18 18 Q)
*
Age at randomization [month] K\
M with data 20 3
Mean 2525
5D 1062 1.149
Min 10 10
Median 23.00 2200
Max L] 59
Age at first diagnosis [month]
M with data 20 35
Mean 19.55 2038
sD 10.66 10.36
Min 3] 6
Median 16.00 17.00
Max 54 \Q 54
Time between first diagnosis and C)
start of [T [month] 0
M with data 19 35
Mean 489 h03
3D %3‘3 375 3.09
Min 0 0 0
Median \ 450 4,00 4.00
Max @' 10 13 13
*
P e (N }\CJ\ 3 (15.0) 5 (26.3) 8 (205)
es i ) .
Mo @ 17 (85.0) 14 (¥3.7) 31 (7T9.5)

V‘
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Low High Total

(N =20) (N = 19) (N = 39)

Inhibitor at diagnosis [BU]

N with data 20 19 39

Mean 2077 20.74 20.75

SD 28.08 38.40 33.06

Min 1 1 1

Median 9.90 9.20 9.80

Max 100 175 175
Maximum historc inhibitor [BL]

N with data 20 19 39

Mean 3707 41.86 39.41

SD 38.44 4473 41.14

Min 5 7 5

Median 19.75 25.00 22.40

Max 160 175 175 b
Inhibitor at study entry [BU] @

N with data 20 19 3/ . 6

Mean 5.48 831 £.86 &\

18] 248 14.86 10

Min 1 1

Median 5.80 5.70 Q}

Max 9 69 Y

Loz
Numbers analysed Q}

A total of 116 children were enrolled in the overall studyé@a? of 39 patients received treatment with

Kogenate/Helixate and were analyzed (n= 20 in the lo e group and n=19 in the high-dose group).

O

Outcomes and estimation \Q
The mean duration of treatment was 15.6 s (range 3 to 36 months).

A summary of the treatment failure an tment success of ITI in patients treated with octocog alfa
is shown in Table 8. K

Table 8: Summary of(ﬁcient Disposition (Patients treated with Kogenate/Helixate in
Interna;i(i TI Study)

)
rgg& Low High Total
Reason for dis uation {(N[%]) (N =20) (N=19) (N =39)
Deviation f@ﬁmml 1 (5.0) 5 (26.3) 6 (15.4)

not otherwisg’ specified

Withdrawal of informed consent 1 (5.0) 1 (5.3) 2 (51)
Incompliance 3 (15.0) 1 (5.3) 4 (10.3)
Study closure 5 (25.0) 6 (31.6) 11 (28.2)
Treatment failure 4 (20.0) 3 (15.8) 7 (17.9)
Treatment success 4 (20.0) 2 (10.5) 6 (15.4)
Physician decision 2 (10.0) 1 ({5.3) 3 (7.7

For the 21 patients who achieved a negative titer during ITI therapy, the time to negative titer ranged
from 2.4 to 33.6 months (median = 6.3 months).
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The results of the 13 patients who completed the study according to the protocol are presented in
Table 9.

Table 9: Summary of ITI outcomes by ITI success criteria (per protocol population)
Low High Total
(n=28) {n=5) in=13)
Success 4 (50.0) 2 (40.0) G (46.2)
Failure 4 (50.0) 3 {60.0) 7 (53.8)

A total of 14 patients continued to receive therapy with Kogenate FS/KOGENATE Bayer or Helixate
FS/Helixate NexGen following the completion of ITI therapy with these agents. The patients who most
commonly chose to continue treatment were those (6/39; 15.4%) for whom ITI treatment was

deemed successful.
Table 10: Continuation of therapy after ITI and reasons for termination&:dy

)
Continuation Reason for study termination Low High T@
of therapy in=20) {n=19) LnN35)
O\
Yes Total 8 (40.0) 6 (31.6) 14 (35.9)
Deviation from protocol 1(5.0) 2 (10.5) ’\,\Q 3I(7.0
not otherwise specified
Withdrawal of consent 0 1 {5.@' 1(28)
Incompliance 2 (10.0) 1] & 2151
Study closure 0 0
Treatment failure 1(5.0) &(5.3] 2 {51
Treatment success 4 (20.00 Q {10.5) 6 (15.4)
Physician decision ] O 1] 0
Mo Total 12 {@} 13 (68.4) 25 (64.1)
Deviation from protocol 0 3 (15.8) 3TN
not otherwise specified
Withdrawal of consent OI (5.0) 1] 1 (2.8)
Incompliance 0 (5.0) 1(563) 21(51)
Study closure 5 (25.0) 6 (31.6) 11 (28.2)
Study failure 3 (15.0) 2 (10.5) 5 (12.8)
Study completed suc I 0 0 0
Physician decision ¢™\ 2 {(10.0) 1(53) 3TN
>
*
Ancillary analysgt)\o
Of the 35 patients \ad a sufficient duration of ITI therapy (9-33 months) to assess failure

irrespective of etion of the prophylaxis period, 24 (69%) had a successful response as
determined b ustained negative inhibitor test. Eighteen (51%) of patients achieved a successful
response based upon a sustained negative inhibitor test plus normalized FVII recovery. Eleven (31%)
of patients met all 3 success criteria.

Table 11: Summary of ITI outcomes by post-hoc success criteria (patients with
sufficient duration of ITI)
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Regimen Low High Tatal

n (%) n (%) N (%)

n=18 n=17 n=35
Success in 3 of 3 Criteria 7(38.9) 4 (23.5) 11(31.4)
Success in 2 of 3 Criteria 11 {61.1) 7(41.2) 18 (51.4)
Success in 1 of 3 Criteria 13(72.2) 11 {64.7) 24 (68.6)

Mote: Success in 3 of 3 criteria = negative inhibitor assay, recovery =66%, and half-life
=6 h. Success in 2 of 3 criteria = negative inhibitor assay, recovery =66%. Success in 1
of 3 criteria = sustained negative inhibitor assay.

No important differences were observed in the rate of SAEs by treatment group. Hemorrhage (5
patients; 12.8%), device-related infections (5 patients; 12.8%), and central venous catheterizations (5
patients; 12.8%) were the most commonly reported SAEs.

The following table summarises the number of patients that successfully completed ITI@atment from
the main studies supporting the present application. . 6

Table 12: Summary of patients who completed ITI treatment O
Study cohort Number (%) of patier}b\‘ﬁessfully completing
Tl

IN FACT International cohort 32 (68.8%)®
IN FACT French cohort with modified

inclusion/exclusion criteria Q 2/8 (25.0%)?
International ITI study 3 9 24/35 (68 6%

8According to the assessment of the physician 0

®Based on successful response by means of a sustaiffed negative inhibitor test only for patients considered to have
received sufficient duration of therapy (i.e. 9 m%

2.4.2. Discussion of efficaio

The IN FACT study is a retros ct@collection of data from an observation period November 2001 to
November 2009. The partici px haemophilia centers in 5 countries documented all haemophilia A
patients who had develo éﬁhibitors against Factor VIII and who were treated with
Kogenate/Helixate fqr'd une tolerance induction. Dose and frequency of FVIII administration were at
the discretion of the%ending physician. The data presented in Table 5, the success rate of ITI
treatment with g alfa was 93.3% when the inhibitor titer was between 5 and 10 BU at the start
of ITI compa$47.1 % when inhibitor titer was =10 BU at start of ITI. This data support the
current wording in the SmPC in section 4.2 “.....If the inhibitor is present at levels less than 10
Bethesda Units (BU) per ml, administration of additional recombinant coagulation factor VIII may
neutralise the inhibitor and permit continued clinically effective therapy with KOGENATE Bayer.
However, in the presence of an inhibitor the doses required are variable and must be adjusted
according to clinical response and monitoring of plasma factor VIII activity. In patients with inhibitor
titres above 10 BU or with high anamnestic response, the use of (activated) prothrombin complex
concentrate (PCC) or recombinant activated factor VII (rFVIla) preparations has to be considered.....”.

The International ITI study was a prospective, randomised study two dose regimens for the treatment
of ITI. The study was terminated prematurely due to a higher number of bleeding events in the low-
dose group compared to the high-dose group. The data presented in Table 9 showed that the success

CHMP Type II assessment report
EMA/282360/2012 Page 18/25



rates for the 13 (33.3%) patients who completed the study according to the protocol were 50% (4/8
patients) for patients in the low-dose group and 40% (2/5 patients) for patients in the high-dose
group. The overall success rate was 46.2%.

Due to the small number of patients in both studies and the kind of study design, the data was not
considered reliable to evaluate the factors influencing ITI success. Moreover, the doses of octocog alfa
administered in the individual studies ranged widely and thus no conclusions can be drawn regarding
an optimized treatment regimen for ITI. A literature review reported inconclusive data with regard to
influencing factors, optimal dosing regimen and ITI treatment duration as well. Therefore, treatment
decisions will still be at the discretion of the treating physician, as stated in the current SmPC.

2.5. Clinical Safety aspects

The exposure of patients to Kogenate Bayer/ Helixate NexGen in the ITI studies IN FA nd

International ITI study is shown in Table 13 and 14, respectively. @
Table 13: Extent of exposure per patient during ITI - IN FACT stud;&\6
No. of Median Mean + S < E Range
patients \D}\'
Total consumption during 32 1,021,00 1,236,88 + _ 1@F2.03 46,500 - 4,012,00
ITI treatment (IU/patient) 0 0 & 1 0
- High-dose therapy 21 1,068,00 1,314,7% 937.985 46,500 - 3,324,00
0] 0
- Low-dose therapy 11 443,000 1@ + 1,328,92 183,00 - 4,012,00
AN 5 0 0
Total duration of ITI 32 6@ 653 =+ 387 39 - 1632
treatment in days \
- ITl outcome success 22 60 497 559 =+ 356 39 - 1317
+ 388 353 - 1632

- ITI outcome failure § 859
Table 14: Extent of exp&{u during ITI treatment (by the treatment) - International
IT1 study

-\
6\0

N\
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Low High Total

(n=20) (n=19) {n=239)

Expected number of infusions(a)

M with data® 19 17 a6

Mean 204 59 498 .06 34317

sD 111.05 2871 25721

Min 52 117 2

Median 168.71 379.00 264 29

Max 479 1023 1023
Duration of ime in study [month]

M with data® 19 17 36

Mean 165.26 15.88 15.56

sD 843 934 8.75

Min 4 3 3

Median 12.00 12.00 12.00

Max 36 13 36 Q)b
Total dosage [1000 1UMkg] (b) .

M with data® 19 17 a6 &\6

Mean 142 0876 13333138 T 12

sD 96.0533 871.4036 541

Min 723 13531 23

Median 12593420 1130.8670 Q 202 2695

Max 356.61 303050 (h 303050

* Three Patients (1 from low dose group and 2 from high dose group) hye no data.

a. Patients in the high dose group were expected to receive 7 infusi 00 IUkg per week, but they
either received 7 infusions at 200 [Ufkg or 14 infusions at 100 per week (100 [Ukg twice
daily). Patients in the low dose group were expected to use ns at 50 IL/kg perweek. The
expected number of infusions were therefore calculate eks in Tl x 3 for the low dose

treatment group and weeks in [Tl x 7 for the high dose t
[r. Calculated as the sum of all FVIIlI dosages per paﬁent@ng [Tl

who received Kogenate Bayer during further 14 AEs were documented in 5 of the 8 patients in

In the IN FACT study, treatment-emerg @cgEs were documented in 23 (71.9%) of the 32 patients
the French cohort with modified inclxsé/exclusion criteria.

For the IN FACT international & the most frequently reported treatment-emergent AE was device-
related infection, which wa rted in 6 (18.8%) patients. AEs of gastroenteritis, traumatic brain
injury, and hemarthrosi ‘V\ e each reported in 3 patients. Several of the events that were reported in
only 1 or 2 patients, ’n@és bronchitis, ear infection, pneumonia, tonsillitis, varicella, nasopharynagitis,
fall, contusion, tra c fracture, and traumatic hemorrhage, which are either common childhood
events or kngw nts in this population.

For the IN FACT French cohort with modified inclusion/exclusion criteria, the only treatment-emergent
AE reported in more than 1 patient was device-related infection, which was reported in 2/8 (25.0%)
patients. No information on non-serious AEs was available for the subset of 39 Kogenate Bayer
patients in the International ITI study.

Table 15: Summary of reported adverse events — IN FACT study

Mumber of patients: Percentage patients Number of events Percentage events

Total 32 100.0 T2 100.0
AE 23 719 T2 100.0
ADR* 1 31 1 1.4
SAE 14 43.8 35 48.6
SADR* 0 0.0 o 0.0
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*relation to KOGENTA Bayer/FS or Helixate NexGen = yes

Only one of the events (diarrhea) was assessed as drug-related. 97.2% of the AEs were
recovered/resolve