SCIENTIFIC DISCUSSION

This module reflects the initial scientific discussion for the approval of Kogenate Bayer. This
scientific discussion has been updated until 1 January 2003. For information on changes after
this date please refer to module 8B.

1. Introduction

derived from a cloned human factor VIII gene transfected into baby hamster kidney (BHK) cells. T

approved therapeutic indications are as follows:

Treatment and prophylaxis of bleeding in patients with haemophilia A (congenital ja@ II
1cated in

KOGENATE Bayer is a recombinant human antihaemophilic factor VIII (INN: octocog alfa), whichg'i

deficiency). This preparation does not contain von Willebrand factor and is therefore not 4

von Willebrand’s disease.

Antihaemophilic Factor VIII is the blood clotting factor deficient or absent in in% i Qwith classic
haemophilia A, an X-chromosome-linked bleeding disorder. The frequenc \' linically severe
bleeding correlates with the degree of FVIII deficiency. Replacement thera@u FVIII deficiency
consist of either plasma-derived or recombinant FVIII concentrates. So main advantage of
recombinant products is the higher viral safety. The major complica in the treatment of
haemophilia A is the occurrence of inhibitors against FVIII (neutragli antibodies) in up to about
30% of patients with severe haemophilia A, usually within the fi exposure days. Patients with
severe haemophilia A (FVIII levels < 1-2% of normal activity %t a far higher risk to develop an
inhibitor.

KOGENATE Bayer is a modification of the already licéns @‘. roduct KOGENATE. Both are produced
by the same genetically engineered BHK cell line. R ermentation process is the same as for
KOGENATE. In contrast to the parent product, GENATE Bayer is purified and formulated
without the addition of human albumin as stabilfs is was accomplished by the development of a
new purification process, including a solveat/detergent treatment viral inactivation step, and a new
formulation with sucrose. &

cine, histidine, calcium chloride and sodium chloride and
protein to excipient ratio has been altered to produce three
reconstitution.

icdtions for KOGENATE Bayer and Helixate NexGen which are

The product is formulated with sucto
is isotonic for intravenous injectio
different fill sizes of equal volu

The applicant submitted
identical products.

Abbreviations used‘gﬁs report

aPTT Acti artial thromboplastin time

BHK amster kidney

HBNLQ *, Highly branched N-linked oligosaccharides

MTP inimally treated patient

rFV, KOGENATE (parent product)

r F KOGENATE Bayer (modified product); SF stands for sucrose formulated.
Previously treated patient

P Previously untreated patient
vWF von Willebrand Factor

2. Chemical, pharmaceutical and biological aspects

RFVIII-SF is a sterile, lyophilised powder for injection presented in glass vials with rubber stoppers. It
is marketed in three dosage forms (250 IU, 500 IU, 1000 IU). The powder is reconstituted with 2.5 ml
water for injections Ph. Eur. The powder and solvent vials are supplied in the final package.
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Active Substance: Octocog alfa
Nominal Potency: [U/vial Specification
250 500 1000

Excipients: mg/vial
Sucrose 28 28 28 Ph.Eur.
Histidine 8.0 8.0 8.0 Ph.Eur.
Glycine 58 58 58 Ph.Eur.
Sodium Chloride 4.4 4.4 4.4 Ph.Eur.
Calcium Chloride 0.7 0.7 0.7 Ph.Eur.

In addition, human plasma protein and traces of host cell proteins and murine IgG, which e@gom
the fermentation and purification process, are found in the product. K

For each dosage form, 2.5 ml solvent per vial is required for reconstitution. To ens r@ extractable
volume of 2.5 ml, an overfill of 0.6 ml is used to compensate for losses in transf@

The lyophilised powder for injection is presented in 10 ml, Type I glass (Ph.Eur.)Nadls with grey
bromobutyl rubber (Ph.Eur.) stoppers. The solvent is presented in 10 ml, T ass vials (Ph.Eur.)
with grey chlorobutyl rubber (USP) stoppers.

Active substance é

Structure %

Octocog alfa is a glycoprotein. The full length protein co @‘ 32 amino acids with a molecular
weight of approx. 265 kD before, and more than 300 glycosylation. The single chain protein
is rapidly processed in cell culture resulting in a heterodimer with an 80 kD light chain deriving from

the C-terminus, and a family of heavy chains olecular weights between 90 and 210 kD,
including the 90 kD N-terminal sequence and amounts of the B-domain. In the B-domain,

which is not required for the co-factor acti%:)z VIII, most of the potential N-linked glycosylation
sites are located. The protein also containg O-linked glycans. Evidence suggests that all or most

of the O-linked glycans reside in the B-
Gene construction, producer strain anks
The production cell line is the @as that used for the parent product KOGENATE.

A master cell bank (MCB working cell bank (WCB) of the production cell line (31A3BS-R3)
were established. Fagtor I mRNA was isolated from MCB and post-production cells and
completely sequenc o point mutations or deletions were detected, indicating that FVIII is
accurately transcri @rd stable. It could be demonstrated that no detectable rearrangements occurred
during fermerttatign.

Fermentation and purification

steps of fermentation and harvesting are identical to those for the parent product
E. Harvest is continuously collected from production scale fermenters. A plasma master
e documentation of the human plasma protein used as starting material for the production of
uman plasma-derived component of the fermentation media has been submitted. The
anufacturing steps of fermentation and harvesting are monitored by adequate in-process controls.

The purification process to remove host cell impurities and process-related impurities consists of
chromatographic steps, a virus inactivation step and an ultrafiltration/diafiltration step. The clearance
capacity of the purification process for fermentation and purification related impurities was analysed.
The process is monitored by adequate in-process controls. Reproducibility of the commercial scale
purification process with regard to operational parameters is sufficiently shown. The product received
at the end of purification is considered as the active substance.
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Active substance characterisation

The active substance has been extensively characterised using state of the art techniques. The presence
of functional sites consistent with plasma-derived FVIII was verified. Von Willebrand Factor is the
carrier protein of FVIII in plasma. The binding of activated FVIII to phospholipids is a prerequisite for
the physiologic function of FVIII as cofactor of activated factor [X. Binding of rFVIII-SF to vWF and
phospholipids was tested and verified in vitro by ELISA-techniques.

The oligosaccharide structure of glycoproteins for human therapeutic use can affect the
pharmacokinetic profile, immunogenicity, specific activity, and physico-chemical characteristics.

fermentation process conditions and facilities. Investigations to date indicate that improved gro
conditions during the cell scale up have resulted in a change of oligosaccharide pattern wi

increase of highly branched N-linked oligosaccharides (HBNLO). . Eﬂ

Both KOGENATE and KOGENATE Bayer products continue to be manufactured by the identiél

In the development of rFVIII, the oligosaccharide structures were reported to be ively

equivalent to plasma derived FVIII (pd FVIII). In both rFVIII and pd FVIII, highly br. N-linked
oligosaccharides were observed as well as other structures representing the ammalian

repertoire. In literature similar results were reported for porcine FVIII x} nother licensed
recombinant FVIII product. From these data it was concluded that the preser@ BNLO in rFVIII
and rFVIII-SF is consistent with the natural presentation of the molecule a unique feature of
these preparations. %

Specification of the active substance K

Every batch released has to meet the documented specifications @shed. The control methods used
to routinely analyse the active ingredient have been describgd™ il, including standards, controls

and test validity criteria. The validation of the meth s been carried out sufficiently. An
oligosaccharide-mapping test has been implemented. e specification for alpha-galactose will
be implemented.

Batch to batch consistency O

Satisfactory batch analysis data are provide\'Q

The main objective was the comparis pilot scale and commercial scale batches. The results

demonstrated comparability of thé& Batches purified by the pilot scale and the commercial scale
processes. Both production scales so compared in a pharmacokinetic study (see Part I'V).

Stability of active ingredient &]O
The stability of the activ ient is being investigated in an ongoing study. The submitted results

of two research scale*ﬂé1 pilot scale purification batches are provided. The results predict a 24
month storage perio, intended temperature of —30°C or colder. Three commercial scale batches

will be placed’in ng-term stability program.
Other ingre i
Excipie f Ph.Eur. Quality.

Pro velopment and finished product

@ct development

e main objective was to develop a stable, pharmaceutically acceptable formulation without the
addition of human albumin as stabiliser. The selection of the formulation is comprehensively
discussed. The choice of excipients has been evaluated and justified.

The fill size and injection volume was minimised to 2.5 ml for all dosage forms (250, 500, 1000
IU/vial). Based on the physico-chemical characterisation of the formulation, the conditions for a new
lyophilisation cycle were developed. The choice of the conditions have been sufficiently evaluated and
justified.
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Clinical trial formula

The same batch formula has been used for production of pilot and commercial scale batches used in
clinical trials.

Manufacturing process

The manufacturing process is typical for a protein parenteral product. Briefly, one or more purification
batches containing the active ingredient, diluted with formulation buffer to target potency and sterile
filtered, undergo aseptic filling and freeze-drying.

Appropriate in-process controls including processing times and prefiltration bioburden are performed.

Finished product specification 6

The manufacturer has set appropriate release criteria for the finished product. Control te
adequately described. The potency is determined by one-stage assay, which is also usedfo
determinations of the already licensed product KOGENATE/Helixate. The US standar
intermediate purity concentrate, is used, which was calibrated against the 3™
Discrepancies in potency determinations of recombinant FVIII concentrates dependi the method
and the standard used have been observed for all presently available recombinaxtl products. The
Company will undertake a study with the objectives to establish a reco@ FVIII standard
calibrated against the 6™ International Standard. @

Batch analyses
The release specifications were validated with batch analysis data fi: e qualification batches.
Finished product stability

The proposed shelf life is 23 months, including 21 months ¢ at 2°C to 8°C and two months at
temperatures not more than 25°C. The product should b immediately after reconstitution.

The applicant is carrying out an extensive, ongoing ility study over 24 months covering all dosage
forms. Regarding the time points for analysis o, st parameters, the study is following the ICH
Guideline on Stability Testing of Biologicals/Bidtechnologicals. Stability is monitored by a variety of
methods. Results support the proposed shel£Tife

Immunoaffinity matrix

The immunoaffinity matrix used f@riﬁcation of rFVIII-SF is identical to the one employed for
purification of the parent produ

Sufficient data were provi out the process validation and for consistency of the murine antibody
and immunomatrix prod . The analytical validation of the methods used is sufficient. The
stability of the MAb lxhe munomatrix has been demonstrated in sufficient detail.

Viral safety %’
*

nt and fermentation require several additives of biological origin. The Company
iscussed the virus safety of these components. Materials of bovine origin used during
elopment, fermentation and purification were sourced from countries that have no
ses of BSE. A human plasma-derived product is used for fermentation. As the source
for this product was tested according to the requirements for plasma derived products and the

acturing process contains, besides other steps, pasteurisation for virus inactivation, there is in
inciple no virus safety concerns with the use of this material.

Cell line testing was performed according to the current guidelines by in vitro and in vivo assays.
Routine testing for adventitious viruses is performed.

The effectiveness of the S/D step for the inactivation of enveloped viruses has been demonstrated. The
immunoaffinity chromatography contributes to virus safety but its effectiveness is strongly virus
specific.

The effectiveness of sanitisation of columns was investigated.
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Immunoaffinity matrix

For fermentation of the MAb, two human plasma-derived additives were used. The production of both
additives includes a pasteurisation step for viral inactivation. The purification procedure of the MAb
includes steps, which contribute to the virus safety. In addition, the coupling process has a high
effectiveness for viral inactivation. Therefore, there is no viral safety concern arising from the use of
the immunoaffinity column.

Discussion on chemical, pharmaceutical and biological aspects

The newly developed purification process is described and appropriately monitored by in-proc
parameters. Validation data revealed the robustness of the purification process concerning the remo
of impurities. The active substance has been extensively characterised using state of the art tech S.
The presence of functional sites consistent with plasma-derived FVIII was verified and gly ion
extensively studied. Virus safety with regard to enveloped viruses was demonstrated. O N sis of
the data provided and the agreed follow-up measures, the quality of the product is sat@ ry for the

grant of a Marketing Authorisation. Q
3. Toxico-pharmacological aspects @0

Introduction K

The development of rFVIII-SF included the production of a pj @le for clinical studies supply,
followed by an approximate 3-fold increase in the purificati for commercial lot production.
Evaluation of rFVIII-SF derived from the full-scale proces@ so performed to assess potential
alterations.

Pharmacodynamics

Activity of the compound was demonstrated in Qboth clotting and FXa assays and the molecule
was demonstrated to bind von Willebrand Factog (VWF). rFVIII-SF was found to be similar to the
parent compound rFVIII (KOGENATE) inei ility to induce coagulation in FVIII deficient animals.

Safety pharmacology investigated .t ovascular and respiratory systems since assessment of
other organ systems was not consi cessary based on the mechanism of action and the fact that
the parent product (rFVIII) wa und to affect other organ systems. In studies performed with
rFVIII-SF in rats and rabbits { ant safety issues were detected.

Pharmacokinetics

Nine pharmacokinet'&dieg were performed. Parameters assessed included area under the curve
(AUC), maximu a concentration (Cy,y), terminal half-life (t,), plasma clearance (CL) and
volume of diﬁ@n at steady state (Vss). There were no significant differences between rFVIII-SF

and the pare ound, rFVIIIL, or between the different scale and fill size products.

Change \ gosaccharide pattern induced slight but not significant changes in pharmacokinetic
para ith a tendency towards increased bioavailability.

gy
clite toxicity

Single infusion toxicity was studied in mice, rats and rabbits with rFVIII-SF from different scales or
an excipient control. Even doses several fold higher than the recommended clinical dose (related to
body weight) failed to demonstrate any acute toxic effects for rFVIII-SF.

Subacute toxicity

Male and female rabbits and dogs received injections of rFVIII-SF or an equal amount of excipient
control for five consecutive days. One group of animals was sacrificed one day after, the second group
28 days after the last infusion. All animals tolerated the infusions. There were no unusual necropsy
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observations found. There were no adverse effects except the development of antibodies to the rFVIII-
SF protein (four of six rabbits, three of four dogs).

Mutagenic potential

Mutagenicity studies were not performed with rFVIII-SF. rFVIII-SF utilizes the same cell bank and
fermentation starting materials used in rFVIIL. Prior tests of the parent molecule, rFVIII, included
reverse mutation assays, a chromosome aberration test and a male dominant lethal test, all of which
were negative.

Oncogenic/carcinogenic potential

Oncogenic potential of rFVIII had been evaluated by an in vitro transformation assay a
tumorigenicity of the cell line and BHK DNA in nude athymic mice. In those studies, no transform
activity was observed. No carcinogenicity study was performed in view of the nature of the @ct
and its proposed indication. é

Reproductive toxicology

Reproductive toxicology studies were not performed as FVIII deficiencies priv@ur in male

patients. \
Neoantigenicity 0

In order to determine if the new process for purification induces physical onformational changes
that produce new epitopes on the rFVIII model, several neoantlgem% studies were performed. In
different studies, different pilot and full scale lots as well as di t fill sizes were tested. No
evidence for the existence of new epitopes on the rEVIII-SF mol% as seen in any of the tests.

It has to be recognised that these types of experlments d vide reliable information about

neoantigenicity in man.

Toxicity of excipients

Excipients are sucrose, histidine, sodium chloridey ium chloride and glycine. Data were provided
on the lowest published toxic dose for each, component and toxicities associated with multiple dose
administration. From the data provided, C) to patients would be expected from the excipients
used.

Discussion on non-clinical aspect

The pharmacodynamic studies %d show that FVIII-SF is able to affect bleeding time and aPTT
as parameters of bleeding di The acute and subacute toxicological investigations provide no
evidence that rFVIII-SF § dlfferent toxicological risk than the parent compound rFVIII. The
results of the non—clirﬂi V stigations show that rFVIII-SF is a product with acceptable preclinical

pharmacological ar% icological properties. Concerning neoantigenicity, only clinical data can
provide valid i In Q

@S’spects

@oved therapeutic indications are as follows:

ent and prophylaxis of bleeding in patients with haemophilia A (congenital factor VIII
ficiency). This preparation does not contain von Willebrand factor and is therefore not indicated in
von Willebrand’s disease.

The company submitted documentation on the following studies:

1.)  Two pivotal studies (Study BAY 14-2222/0102 in North America [NA] and Study BAY 14-
2222/0101 in Europe [EU]) in previously treated patients (PTP) with severe haemophilia A
(FVIII<2%), divided into:

Stage I: pharmacokinetic trial, cross-over with rFVIIL, n= 35 patients (20 in NA and 15 in EU)
Stage II/I11: repeat pharmacokinetic trial at week 24, n=24 patients (19 in NA and 5 in EU)
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Stage II/I11: clinical efficacy and safety over 6 months, n= 71 patients (38 in NA and 33 in EU)
Stage IIIS: surgical procedures, n=15 (3 in NA and 12 in EU)

Stage IIIE: clinical efficacy and safety over 18 (NA) and 24 (EU) months, n= 65 patients (35 in
NA and 30 in EU).

2.) Study BAY 14-2222/100124, pharmacokinetic bioequivalence study (n=20 patients) comparing
the rFVIII-SF from pilot scale production used in the above mentioned trials with products from
the commercial-scale production.

3.) Study BAY 14-2222/0104 (EU) and Bay 14-2222/0105 (NA): two open trials of efficacy and
safety in paediatric patients (previously untreated or minimally treated, PUP, MTP), started
October 1997, intended to enrol a total of 60 patients with a minimum of 18 PUPs each in é
and Europe. Final study analysis is scheduled for when all patients have completed 2 ye@n
study, or 20 exposure days, whichever comes later. .

Pharmacodynamics K\

Pharmacological and toxicological studies, detailed in Part III of the dossier, s biological
activities and safety pharmacology of rFVIII and rFVIII-SF to be comparabxh efore, human

pharmacodynamic studies were not considered necessary. Pharmacodynamic @ ters were studied
in the pharmacokinetic studies performed in patients. @

Pharmacokinetics
Study BAY 2222/0102 (NA) and 2222/0101(EU) @

Both studies were of open label, randomised, cross-over desi @ring administration of 50 [U/kg
of either rFVIII or rFVIII-SF given intravenously over 10 \%‘e #Administration of either product
as

was on two different days separated by a washout peri @ t 5 days in the NA study and 4 days
in the EU study. As primary pharmacokinetic (PK) p& ers, the area under the curve (AUC) and
the maximum concentrations C,,, were calculat urther, the terminal half-life (t'2) and the
incremental FVIII recovery (%-kg/IU) were det . Blood was sampled pre-infusion and within
10 minutes of the end of the infusion, then,at 3 m, 1, 3,6,9, 12, 24, 30 (EU) or 36 (NA) and 48
hours. For determination of FVIII the on assay was used. The estimated potency per vial was
used for the labelling of batches and for ¢he cdlculation of PK parameters.

Stage 1 é

20 [NA] and 15 [EU] male pati@ ith severe hemophilia A (<2%) were recruited. In both, the NA
and the EU study, the pharﬁ inetic parameters determined were comparable, but there was a
tendency for higher FVII @ after rFVIII infusions than after rFVIII-SF (see table 1). In the NA
study, bioequivalence“ef rFWIII and rFVIII-SF for the calculated PK parameters AUC, C.y, ti, could
be demonstrated. In‘& U study, statistical analysis failed to show equivalence between rFVIII and
rFVIII-SF for’th eters AUC and C,,,,, whereas t,,, mean residence time (MRT) and recovery
values were ¢ %nt. The Company presented a reasonable explanation. In both studies, aPTT

values she ihilar degrees of shortening appropriate to the level of FVIII following infusion of
both rF rFVIII-SF. The aPTT values are comparable with those obtained after infusion of
plasma- ed FVIIL
1@ Pharmacokinetic parameters from Stage I — comparison of rFVIII-SF vs. rFVIII
.
NS RFVIII-SF RFVIII
NA (n=20) EU (n=15) NA (n=20) EU (n=15)
(0-48 h)
AUC (%-hkg/TU) 273+6 31.6£11.7 31.6+6.1 41.9+15.6
Chnax (Yo' kg/IU) 22+04 2.1+£0.6 24+0.6 29+0.7
t,, (h) 13.25 £ 1.56 17.2+43 13.93 £2.45 16.8 £4.7
MRT 22.5+5.0 21.9+49
Recovery 2.2 2.0+0.5 2.4 2.7+£0.7
713 ©EMEA 2004




Stage II/IlI — Repeat pharmacokinetic investigation at week 24

Following administration of rFVIII-SF over 24 weeks, a 48-hour repeat pharmacokinetic profile was
obtained. All 19 of the NA Stage I patients who continued into Stage I1I/III participated in the week 24
pharmacokinetic study. Five patients participated in the repeat kinetic part of the EU study. For the
NA study, equivalence was demonstrated for AUC, C,, and ty, (see table 2). Concerning the EU
study, data obtained at week 24 appeared comparable although the small number of patients precluded
formal statistical conclusions.

Table 2: Pharmacokinetic parameters from Stage II/II1 — comparison of rFVIII-SF data from
stage I vs. data obtained after 24 week treatment

NA (N=19) EU (N=5)
Stage 1 Week 24 Stage I Week
(0-48h) "N
AUC (%h’kg/TU) 27.7+5.8 25.5+6.0 38.8+158 | (396 10.5
Conax (%o'kg/1U) 220+0.4 2.1+04 24+0.5 \(\\!.2 £0.3
t,, (h) 13.4+1.5 14.4 + 4.1 170+ 54N> 258+5.5

The values obtained from the EU study, especially the repeat PK study, a her than from the NA
study. In contrast to the NA-study, in the EU-studies most of the patia%‘ did have residual (i.e. prior
to the infusion) FVIII levels >1 (up to 4) IU/dl. These hi% idual values influence the
concentration-time-curve. Thus, it was concluded that the PK@ tained in the NA study were

more reliable.

It can be concluded from the data provided that the ph m@tic profile of rFVIII-SF is consistent
with the profile for the parent product rFVIII and ot IIT products. The data from the repeat
pharmacokinetic study in NA demonstrate that rF SF can maintain a consistent pharmacokinetic
profile over a 24-week period of treatment. Q

Study BAY 2222/100124
Pilot vs. Commercial-scale product bioe @ence study

This was a single centre, randomiSed\crossover bioequivalence study conducted in 22 PTPs with
severe haemophilia A. Two lots -scale material and one lot of commercial-scale material were
used. Twenty patients receive single infusions of rFVIII-SF including one infusion of the pilot-
scale and one infusion of commercial-scale product. These were administered in a cross-over
fashion with a minimum Qays washout between treatments. The patients received approximately
50 IU/kg of the stud g during both infusions. Comparison of the pharmacokinetic parameters for

the pilot-scale an commercial-scale products yielded comparable results, documenting
bioequivalencg i of AUC and C,,, (table 3).
Table 3: Ph@cokinetic parameters in pilot vs. commercial-scale products
« &
N\ (0-48 h) Pilot-scale (n=20) | Commercial scale (n=20)
UC % kg/IU) 32.26 £6.16 30.21+6.4
w (Yo kg/IU) 2.11 £0.31 2.01£0.26

Ny (h) 16.01 £3.19 17.11 £4.79

The PK parameter values tend to be higher than in the PK studies of stage I (at least compared to the
NA data). This is partly related to the relatively high residual FVIII levels in 3 of the patients in this
study. Furthermore, the use of a less concentrated solution (100 IU/ml compared with 200 IU/ml in the
stage I trial) may have resulted in less dosing losses during the administration of the product.

This study demonstrated bioequivalence between pilot and commercial scale products.

The Company will perform a pharmacokinetic study to further investigate the influence of changes in
oligosaccharide pattern on pharmacokinetic parameters in man.
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Clinical trials

The Company presented studies meeting the requirements of the available CPMP Note for Guidance
CPMP/198/95 final. In order to evaluate the efficacy and safety of rFVIII-SF, two open labelled
multicenter studies were performed, study BAY 14-2222/0102 in NA and study BAY 14-2222/0101 in
EU. Both studies were designed to include efficacy and safety investigation following administration
for a six-month period (Stage II/II) as well as administration to patients undergoing surgery (stage
ITIS). Those patients who participated in the stage I and II/IIl pharmacokinetic trial were included in
these studies. One patient in the EU participated in stage IIIS only. Sixty-five patients completed an
extended 24 (EU, n=30) and 18 (NA, n=35) month follow-up (stage IIIE). During the first 2 (EU) and

4 (NA) weeks of home treatment, patients were to be given prophylactic infusions three times wee

with a dose of 20 IU/kg intravenously. After this period patients returned to their pre-study regim%
either continuous prophylaxis or on-demand treatment for bleeding episodes. Dosage was accor%
patient needs. FVIII recovery was measured on samples taken at pre- and 10 minutes post-i at
weeks 4, 12 and 24. FVIII concentrations were measured using a one-stage method. e "%

The primary clinical efficacy variable was the number of treatments require ﬁd during stage
I/III/IIE. A secondary variable was the subjective patient assessment (n se, moderate, good,
excellent). In the NA study (n=35), during the 18-month observation pgrio total of 1710 bleeding
episodes were reported which were treated with a mean dosage of {i 8.1 TU/kg. Of these 1710
bleeding episodes 13.8% were severe bleedings. Overall, 95% of bl responded to 1 or 2 infusions.
Patients rated their overall responses as excellent (23.9%), go .1%), moderate (15.8%) or no
response (0.8%). In the EU study (n=29), during the 24- ervation period, a total of 875
bleeding episodes were reported, of which 15% were bleedings. Overall, 91% of bleeds
responded to treatment with one or 2 infusions. Pati ted their overall response as excellent

(17.4%), good (58.4%), moderate (16.6%), or no onSe (0.9%). In both studies, FVIII recovery
levels remained consistent from baseline across s 11T (24-week period) with no loss of activity.

Clinical efficacy
Efficacy in PTPs

Table 4: Overview of efficacy parametersko he PTP studies
Na (Y EU
all patients | pro chic | on-demand | all patients | prophylactic | on-demand
(n=35) t nt treatment (n=31) treatment treatment
vy (n=26) (n=19) (n=12)
1U/kg/Exp. 28 + deZS +5 27+4 26+ 8 23+7 32+6
Exp./month 144 11.1+2.1 55+24 10+7.6 13.5+7.7 43+13
1U/kg/proph. Q@S 1 27.1+6 22+4 22.5+12 21.4+6.6 243+ 17
[U/kg/bleed.ep, myi 27 60 + 38 35+16 74 + 89 90.3 + 108 48 +33
Bleed./mor}thf\y.S +1.7 09+0.7 3.1+1.6 12+13 0.5+0.7 22+1.3
Bleed./y v\\-d 30+21 11£8 37420 14+152 63+£84 | 26.1+158
1U/kg/ %}v 2482 +£1422 | 4019+ 1300 | 1868 924 | 2861 + 1957 | 3625 +2142 | 1652 + 580

NA study, 3 surgical procedures were performed in three patients In the EU study, surgical
ocedures were performed in 12 patients who underwent 19 surgical procedures. rFVIII-SF was
administered per protocol in bolus infusions. One of the patients was given a continuous infusion in
violation of the protocol. Haemostasis was rated as either good or excellent. No post-operative
complications were reported. Of the total of 22 surgical procedures, 11 were minor procedures (e.g.
teeth extraction). The patients with minor surgical procedures received 393 + 192 IU/kg/surgery over
9.4 + 5 exposure days. The patients with major surgical procedures received 1747 £ 766 1U/kg/surgery
over a mean of 25.6 £ 14 exposure days. Blood transfusion was necessary during two surgical
procedures.

In general, from the data provided (number of infusions, patients’ response), rFVIII-SF was shown to
be an effective replacement therapy for the treatment and prophylaxis of bleedings in haemophiliacs
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including surgical procedures. In a few cases where patients received more than 4 follow up treatments
for bleeding, the company was asked to comment and provided satisfactory explanations.

In order to fully assess the efficacy data, the number of infusions used to control bleeding episodes
was correlated with the FVIII total consumption per bleeding episode and the number of bleeding
episodes during the observation period. The values of mean consumption per body weight and per
year and the mean number of bleedings per year (see table 4) are in accordance with values from other
plasma-derived or recombinant FVIII products. The Company also provided the individual values of
the FVIII consumption per bleeding episode (summarised dosages from all follow-up treatments).
Individual data confirmed that the values achieved during treatment with rFVIII-SF lie within the
expected range for other FVIII products. 6

Efficacy in PUPs and MTPs (BAY 14-2222/0104 (EU) and BAY 14-2222/0105 (NA))

In October 1997, two clinical trials were initiated in Europe and North America to study the
efficacy of rFVII-SF in young children with severe haemophilia A who have been,

untreated (PUPs) or minimally treated (MTPs). The Company provided interim report the end
April 1999. Up to the date of this analysis, a total of 61 patients had been treated @ least one
infusion, i.e. in the EU study 31 (19 PUPs and 12 MTPs) and in the NA study, 3 (N PUPs and 12

MTPs). Of these 61 patients, 53 patients are severe haemophiliacs with a resid VIII activity <1%
and 8 patients have a residual FVIII activity between 1 and 2%. Exposure ‘datasfor all patients are
summarised in Table 5.

Table 5: Exposure data for all patients in the PUP/MTP study u[};&ld April 1999

1-10 1140@0 51-100 >100
5 5

Range of exposure days

35

Approximately 90% of bleeding episodes responded tayt ent with one or two infusions. The data
upon consumption and frequency of bleeding is summar1 g in Table 6.

e PUP/MTP study up to end April 1999

No. of patients

Table 6: Overview of the efficacy parameters f) .R

N\ EU NA
PUP (n MTP (n=12) |PUP (n=18) |MTP (n=12)
TU/kg/Exp. @{ﬂ: 18 471+ 12 58.7 + 29 439+ 12
Exp./month 4&} 0£2.9 34+£33 3.1+£58 31+£43
1U/kg/proph. 56.8 £25 47.0+13 493+ 19 33.6+5
IU/kg/bleed.ep. ~ 101.6 + 63 582+22 40.4+21.1% | 405+ 18%
Bleed./month ~ Q 09+0.6 1.2+1.1 0.5+0.4 03+04
IU/kg/month AN 174.9+180 | 147.4+121.8 | 135.6+£326 | 116.9+160
(*data not per | bl 'Mpisode)
On the bas1s vailable data, rFVIII-SF does not appear to be different to other FVIII products in
terms o treatments of PUPs and MTPs.
Clini é

il PTPs (studies BAY 14-2222/0102 and 0101)

the 73 patients included in the PTP studies, 58 patients (79.5%) reported adverse events (AE)
and thereof 13 (17.8%) patients reported drug-related AEs. These 13 patients reported 24 drug-related
AEs of which 19 (80%) were classified as mild, 4 (16%) as moderate and 1 (4%) as severe. This
severe AE, attributed as possibly drug-related, was observed in a patient who developed intermittent
chest pain and palpitations. The drug-related AEs were rash/pruritus (4 patients), injection site reaction
(3), chest pain/malaise (2), hypertension (1), inhibitor increase (1), unusual taste in the mouth (1),
sweating (1), rhinitis (2). Further AE’s classified as only remotely drug related were seborrheic
dermatitis increase, diarrhoea, stinging in the face, lipothymia and hyperesthesia (arms).

No vital sign changes or laboratory abnormalities in renal, hepatic, or haematologic function were
associated with infusions of rFVIII-SF. As the majority of patients had pre-existing hepatitis and/or
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HIV disease, elevated transaminase values could be seen at baseline and intermittently throughout the
study. However, no patient showed a persistent or progressive elevation in hepatic transaminases
during treatment.

Development of FVIII inhibitors (BU>0.6) was regularly screened at baseline and after 4, 12 and 24
weeks of treatment and once or twice during Stage IIIE. In the EU study, inhibitor titre was measured
using the Nijmegen-modified Bethesda assay whereas in the NA study the classical Bethesda Assay
was performed. The Nijmegen modification results in fewer false positive inhibitor values. FVIII
inhibitor formation was observed in one of the 71 patients in Stage II/IIl. This patient with a pre-
existing low-titre inhibitor (0.5 BU) experienced a transient increase in inhibitor titre (up to 1.34 BU).

ELISA determinations were performed to detect antibodies to mouse (C7F7), baby hamster kidn
(BHK) cells and rFVIII protein. Again these investigations were performed at baseline and after 4
and 24 weeks of treatment. Two patients in the EU study showed transient positive
measurements to rFVIII protein. Another patient had elevated ELISA measurements at pre- nd
at nearly all other time points. However, FVIII recovery measurements were not affe( iff these
patients.

In general, the presented data indicate that the adverse event profile for rFVIII:
differ from that of plasma-derived or other recombinant FVIII products. Conc immunogenicity
of rFVIII-SF, from 71 patients enrolled in stage II/III there are 59 patients Withidsevere haemophilia
(FVIII<1%) who had received more than 10 exposures (range 14-178) 6 month observation
period. Taking into account the difficulties to assure reliable inhibitor gfeasuféments in some cases, so
far there has been no evidence of development of de novo inhibit %TPS. There were 5 isolated
cases where patients received another FVIII product during the s planations were provided and
in no case was insufficient efficacy with rFVIII-SF the re the administration of another
product. 6

Safety in PUPs and MTPs (Study BAY 14-2222/0104 (i BAY 14-2222/0105 (NA))

Of 61 patients who received at least one infusion 4 patients a total of 249 AEs were reported.
Only 8 of these AEs were considered as possib&gbably related to the rFVIII-SF, i.e. 6 cases of
inhibitor development, a forearm bleed follgwing\yenipuncture and one case of constipation. In total 8
patients have developed an inhibitor (4 nd 4 MTP, 3 low and 5 high titre inhibitors). The
inhibitors occurred after a median of 6.

Given the still small number of pati
final estimation of efficacy an
possible. The Company will

0 have more than 20 exposure days (17/61, approx. 30%), a
in PUPs and MTPs, especially incidence of inhibitors, is not
ongoing data on a regular basis.

Based on the results for@1 s (Study Bay 14-2222/0104 and Study Bay 14-2222/100074) the
Company (May 2002\p11 to update section 4.8 (Undesirable effects) of the SPC to include the
inhibitor incidenc @n PUPs (Previously Untreated Patients) in line with the core SPC for Factor
VIII products’.@ﬁtion, the MAH introduced a minor modification in the paragraph regarding
allergic m@s to mouse/hamster proteins and added an ADR (fever), as requested by CHMP

followi assessment of the 2™ and 3™ PSURs

@experience with batches showing a changed glycosylation pattern

reviously described in this report, a change in glycosylation pattern (higher HBNLO levels) has
b&en observed in final batches of rFVIII-SF and rFVIIL
Clinical experience with rFVIII-SF
In ongoing trials in PTPs and PUPs, two batches with higher HBNLO levels have been used. These
batches were used in the PTP studies in 25% and 37%, respectively, of total infusions. There has been
no clear trend associated with these lots in terms of number of infusions used to control bleeding.
Recovery data are only available for two PUPs. No AE were reported in any trial as specifically
related to these two batches. Furthermore, there was no meaningful difference in AE reporting based
on exposure to these batches. No patients in PTP trials displayed a change in inhibitor status. Of the
reported inhibitors in the PUP trials, all occurred prior to exposure to these batches.

Clinical experience with rFVIII
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Three different treatment clinics were actively surveyed regarding their evaluation of safety and
efficacy associated with a marketed rFVIII batch with higher HBNLO levels. 600 000 units of this
batch were distributed in the area serviced by these three clinics. There were no adverse events
reported. In an ongoing prophylactic infusion trial, 5 patients received this batch and 15 received a
batch with a low level of HBNLO. No adverse events, inhibitor formation or joint bleeds were
reported during the time periods that either the high level or low level batches were used for infusion
therapy.

Post-marketing surveillance study

From the presented clinical experience for batches of both products with an increase in HBNLO
content (rFVIII: 19 batches; rFVIII-SF: 2 batches), no apparent adverse or inferior safety or effica®
observations have been identified. Therefore, there are no concerns related to this change that wot
prevent the granting of a marketing authorisation. However, the Company will perform a t-
marketing surveillance study with rFVIII-SF with particular focus upon any associations wit o
content.

Discussion on clinical aspects O

On the basis of the presented studies which included overall 73 patients, KO@E Bayer is an
effective and safe replacement therapy in PTPs. Given the small number of P MTPs who have
more than 20 exposure days (17/61, approx. 30%), a final estimation of eff} d safety (especially
incidence of inhibitors) is not possible. Nevertheless, from the available data, KOGENATE Bayer
does not appear to be different from other FVIII products in term$Nof efficacy and safety in the

treatment of PUPs and MTPs. Therefore, a statement in the S rding limited experience in
paediatric patients is not considered necessary. The outcome ¢ ongoing PUP/MTP study and
future studies will be reported on an ongoing basis with the p, fety update reports.

\®

s. Overall conclusions and benefit/risk assess@t

Quality \Q

On the basis of the submitted data and reed follow-up measures, the quality of this product is
considered to be acceptable whe in accordance with the conditions defined in the SPC.
Physicochemical and biological a relevant to the uniform clinical performance of the product
have been investigated and arQn rolled in a satisfactory way. Viral safety and batch to batch
consistency have been docurfignted and the relevant tests will be performed according to the agreed

specifications. Change in lation pattern is being appropriately investigated in on-going studies.
Appropriate testing be@n implemented to assure batch to batch consistency with respect to
glycosylation.

Non-clinical exn@hncal) studies

The pharmacéodyitamic studies presented show that rFVIII-SF is able to affect bleeding time and aPTT
as para& of bleeding disorder. The acute and subacute toxicological investigations provide no
evid t rFVIII-SF has a higher or different toxicological risk than the parent compound rFVIII.
I of the pathogenesis of haemophilia A, reproductive toxicity has not been studied. It is
ceeptable that studies on mutagenic and carcinogenic potential have not been performed with rFVIII-
ince prior investigations did not show that the parent compound had such toxicological risks. An
animal model was used to assess neoantigenicity, however only therapeutic administration to patients
can provide information regarding possible neoantigenicity. In conclusion, rFVIII-SF does not show
evidence of toxicological risks as far as is assessable from animal toxicological studies.

Pharmacokinetic studies in rabbits indicate that oligosaccharide pattern changes may influence
pharmacokinetic parameters with a tendency to increased bioavailability.
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Clinical efficacy and safety

Based on the pharmacokinetic trials the values of AUC45 (27-32 kg-h/IU), Cy0x (2.1-2.2 %kg/TU) and
t, (13-16 h) after application of 50 IU/kg rFVIII-SF comply with plasma-derived or other recombinant
FVIII products. Further, these values demonstrate that the achieved amount of FVIII and the
maintenance of plasma levels are as expected according to the posology in the SPC.

The clinical data show that rFVIII-SF is effective to prevent and to control bleedings in PTPs with
severe haemophilia A. Taking into account the difficulties to assure reliable inhibitor measurements in
some cases, there has been no evidence of development of de novo inhibitors in PTPs. The incidence
rates for the most common adverse events, i.e. rash/pruritus, injection site reaction, chest pain/malaise,
and unusual taste in the mouth, indicate that drug-related adverse-events were similar in nature a
number to those in similar clinical trials with other FVIII products. Post-marketing data on furt
patients treated with rFVIII-SF will be needed in order to make a final assessment of the adverse@lt
pattern.

of efficacy and safety (especially incidence of inhibitors) is not possible. Neverthgless, from the
available data, KOGENATE Bayer does not appear to be different from other F ducts in terms
of efficacy and safety in the treatment of PUPs and MTPs. Therefore, a stateme e SPC regarding
limited experience in paediatric patients is not considered necessary. The e of the ongoing
PUP/MTP study will be reported on an ongoing basis with the perlodlc saf ate reports.

Given the small number of PUPs and MTPs who have more than 20 exposure days, a fll&: imation

Benefit/risk assessment

Further information on the change in glycosylation pattern was ed from the company and the
issue was referred to the CPMP’s Biotechnology Working Pa ¢ the company also provided an
oral clarification. On the basis of the available 1nf0rmat10n Zgoing studies, the introduction of
testing to assure batch-to-batch consistency, and relev —up measures, the quality issues were
considered resolved.

The animal pharmacokinetic studies and clinical and efficacy data on batches with the changed
glycosylation pattern, did not raise any conc hat would prevent the granting of a marketing

authorisation and relevant follow-up measur\'ll be undertaken.

Based on the CPMP review of data on g safety and efficacy, the CPMP considered by consensus

Bayer was favourable in the treatment and prophylaxis of
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