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About the Therapeutic Goods Administration (TGA)

The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health, and is responsible for regulating medicines and medical
devices.

The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk
management approach designed to ensure therapeutic goods supplied in Australia
meet acceptable standards of quality, safety and efficacy (performance), when
necessary.

The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with
the use of medicines and medical devices.

The TGA relies on the public, healthcare professionals and industry to report problems
with medicines or medical devices. TGA investigates reports received by it to
determine any necessary regulatory action.

To report a problem with a medicine or medical device, please see the information on
the TGA website <https://www.tga.gov.au>.

About the Extract from the Clinical Evaluation Report

This document provides a more detailed evaluation of the clinical findings, extracted
from the Clinical Evaluation Report (CER) prepared by the TGA. This extract does not
include sections from the CER regarding product documentation or post market
activities.

The words [Information redacted], where they appear in this document, indicate that
confidential information has been deleted.

For the most recent Product Information (PI), please refer to the TGA website
<https://www.tga.gov.au/product-information-pi>.

Copyright

© Commonwealth of Australia 2016

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal
use or, if you are part of an organisation, for internal use within your organisation, but only if you or your
organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all
disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or
allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any
part of this work in any way (electronic or otherwise) without first being given specific written permission from the
Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA
Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to

<tga.copyright@tga.gov.au>.

Submission PM-2015-01850-1-4 Extract from the Clinical Evaluation Report for Idelvion Albutrepenonacog Page 2 of 57
alfa (rch)


https://www.tga.gov.au/
https://www.tga.gov.au/product-information-pi
mailto:tga.copyright@tga.gov.au

Therapeutic Goods Administration

Contents

List of common abbreviations 5
1. Introduction 7
1.1. Drug class and therapeutic indication 7

1.2. Dosage forms and strengths 7

1.3. Dosage and administration 7

1.4. Other proposed changes to the PI 8
Clinical rationale 8
Contents of the clinical dossier 10

3.1. Scope of the clinical dossier 10

3.2. Paediatric data 10

3.3. Good clinical practice 10

4. PharmacoKkinetics 10
4.1. Studies providing pharmacokinetic data 10

4.2. Summary of pharmacokinetics 11

4.3. Evaluator’s overall conclusions on pharmacokinetics 14
Pharmacodynamics 14
Dosage selection for the pivotal studies 14
Clinical efficacy 14

7.1. Pivotal efficacy studies 14

7.2. Other efficacy studies 34

7.3. Analyses performed across trials (pooled analyses and meta-analyses) 38

7.4. Evaluator’s conclusions on clinical efficacy 39

8. (Clinical safety 40
8.1. Studies providing evaluable safety data 40

8.2. Patient exposure 41

8.3. Adverse events 42

8.4. Laboratory tests 48

8.5. Post-marketing experience 50

8.6. Safety issues with the potential for major regulatory impact 50

8.7. Evaluator’s overall conclusions on clinical safety 50

9.  Firstround benefit-risk assessment 51
9.1. Firstround assessment of benefits 51

9.2. Firstround assessment of risks 51

9.3. Firstround assessment of benefit-risk balance 51

Submission PM-2015-01850-1-4 Extract from the Clinical Evaluation Report for Idelvion Albutrepenonacog Page 3 of 57
alfa (rch)



Therapeutic Goods Administration

10. First round recommendation regarding authorisation_______ 51
11. Clinical questions 51
11.1. Efficacy 51
11.2. Safety 52
12. Second round evaluation of clinical data submitted in response to
questions 52
12.1. Efficacy 52
12.2. Safety 54
13. Second round benefit-risk assessment 56
14. Second round recommendation regarding authorisation____ 56
15. References Error! Bookmark not defined.

Submission PM-2015-01850-1-4 Extract from the Clinical Evaluation Report for Idelvion Albutrepenonacog Page 4 of 57
alfa (rch)



Therapeutic Goods Administration

List of common abbreviations

Abbreviations Meaning

AE Adverse Event

ALT Alanine Transaminase

aPPT Activated Partial Thromboplastin Time
AST Aspartate Transaminase

AUC Area Under the Concentration versus Time Curve
BUN Blood Urea Nitrogen

Cmax Maximum Concentration

ECG Electrocardiograph

ELISA Enzyme-linked immunosorbent assay
EMA European Medicines Agency

FIX Factor IX

FDA Food and Drug Administration

GCP Good Clinical Practice

U International Units

LDH Lactate Dehydrogenase

LFTs Liver Function Tests

pdFIX Plasma-derived factor IX

PI Product Information

PK Pharmacokinetics

PT Prothrombin Time

PTP Previously Treated Patient

PUP Previously Untreated Patient

rFIX Recombinant factor IX

rIX-FP Recombinant factor IX - fusion protein (Albutrepenonacog alfa)
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Abbreviations Meaning

SAE Serious Adverse Event

TAT Thrombin-Antithrombin Complex
TGA Therapeutic Goods Administration
WBC White Blood Cell
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1. Introduction

This is a full submission to register a new biological entity.

1.1. Drug class and therapeutic indication

Albutrepenonacog alfa is a fusion protein in which a recombinant factor IX (rFIX) molecule is
covalently linked to a recombinant albumin molecule. In the submission the sponsor used the
abbreviation ‘rIX-FP’ to refer to the product.

The proposed indication is:
Idelvion® is indicated in all patients with haemophilia B for:
— Routine prophylaxis to prevent or reduce the frequency of bleeding episodes;
— Control and prevention of bleeding episodes;

— Control and prevention of bleeding in the perioperative setting.

1.2. Dosage forms and strengths

The product is presented as a lyophilised powder, for reconstitution with sterile water for
injection (WFI). Four vial strengths are proposed:

250 IU (reconstituted with 2.5 mL of WFI);
500 IU (reconstituted with 2.5 mL of WFI);
1,000 IU (reconstituted with 2.5 mL of WFI);
2,000 IU (reconstituted with 5.0 mL of WFI).

1.3. Dosage and administration

The reconstituted solution is administered intravenously slowly (at a rate comfortable for the
patient) as a bolus dose, without further dilution.

There is several dosage regimens proposed depending on the clinical scenario. In general,
dosing is based on the finding that the incremental recovery of factor IX (FIX) is such that a dose
of 1 IU of FIX per kg body weight is expected to increase the circulating level of FIX by an
average of:

1.3 1U/dL (1.3% of normal) in patients 212 years of age; and
1.0 IU/dL (1.0% of normal) in patients <12 years of age.
The required dose is therefore given by the formula:

Required dose (1U) = [Desired increase in FIX levels (1U/dL) + incremental recovery (I1U/dL per
1U/kg)] X weight (kg).

For the three clinical scenarios described in the proposed indication, the proposed doses are
summarised as follows, based on the draft product information (PI):

Submission PM-2015-01850-1-4 Extract from the Clinical Evaluation Report for Idelvion Albutrepenonacog Page 7 of 57
alfa (rch)



Therapeutic Goods Administration

1.3.1. Treatment of a bleeding episode
Dosing guidance is given in the following table taken from the draft PI:

Table 1: Dosing guidance for treatment of bleeding episode

Control and prevention FIX level required | Frequency of doses (hours)/Duration of
haemorrhage (%) (TU/L) therapy (days)
Minor or moderate 3060 Single dose should be sufficient for majority of
haemarthrosis, muscle bleeds. Maintenance dose after 4872 hours if
bleeding (except iliopsoas) there is further evidence of bleeding.
or oral bleeding
Major 60100 Repeat every 48-72 hours for the first week, and
Life threatening then maintenance dose weekly until bleeding
haemorrhages, deep muscle stops and healing is achieved.
bleeding including iliopsoas

1.3.2. Perioperative setting:

Dosing guidance is given in the following table taken from the draft PI:

Table 2: Dosing guidance for perioperative setting

Control and prevention of | FIX level required | Frequency of doses (hours)/Duration of

bleeding in the (%) (TU/dL) therapy (days)

perioperative setting

Minor Surgery 50-80 Single dose may be sufficient for a majonty of

e.g. (including (initial level) minor surgeries. If needed. maintenance dose can

uncomplicated tooth be provided after 4872 hours until bleeding

extraction) stops and healing is achieved.

Major surgery 60-100 Repeat every 4872 hours for the first week, and
(initial level) then maintenance dose 1-2 times per week until

bleeding stops and healing is achieved.

1.3.3. Routine prophylaxis:
Two regimens are proposed:
25-40 IU/kg once weekly (every 7 days), or
50-75IU/kg every 14 days.

1.4. Other proposed changes to the PI
Not applicable.

2. Clinical rationale

Haemophilia B is an X-linked congenital bleeding disorder caused by a deficiency of coagulation
factor IX (FIX). It is characterised by recurrent bleeding episodes, typically into joints and
muscles. It is less common than haemophilia A (factor VIII deficiency), accounting for 15-20% of
all haemophilia cases.! The Haemophilia Foundation of Australia estimates that there are

1 World Federation of Hemophilia. Guidelines for the Management of Hemophilia (2" edition). 2012.

Available from: http://www.wth.org/en/resources/wfh-treatment-guidelines
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approximately 2,950 subjects with haemophilia in Australia.2 The prevalence of the haemophilia
B in Australia would therefore be approximately 442 - 590 subjects. Haemophilia is often
classified as mild, moderate or severe based on factor levels (Table 3).t

Table 3: Classification of Severity of Haemophilia

SEVERITY CLOTTING FACTOR LEVEL BLEEDING EFISODES

Savera < 11U/dl (< 0.01 IU/ml) or Spontaneous bleeding into joints or muscles,
< 1 % of normal predominantly in the absence of identifiable hemostatic

challenge

Moderate 1-5 1U/dl {0.01-0.05 IU/ml) or Occasional spontaneous bleeding; prolonged bleeding
1-5% of normal with minor trauma or surgery

Mild 5-40 IU/dl (0.05-0.40 IW/ml} or Sewvere bleeding with major trauma or surgery.
5-<40% of normal Spontaneous bleeding is rare.

The current standard treatment of haemophilia B is based on the use of replacement FIX
therapy. Replacement therapy products that are currently registered in Australia are:

Plasma-derived FIX (Monofix-VF, CSL Ltd) which is manufactured from blood donated to the
Australian Red Cross Blood Service;

Recombinant FIX (nonacog alfa; Benefix; Pfizer Australia Pty Ltd);
Recombinant FIX (nonacog gamma; Rixubis; Baxalta Australia Pty Ltd); and
Recombinant long-acting FIX (eftrenonacog alfa; Alprolix; Biogen Australia Pty Ltd).

The FIX contained in Monofix-VF, Benefix and Rixubis has a half-life of approximately 24 hours.
For the treatment of bleeding episodes and for surgical prophylaxis it is recommended that
dosing be repeated every 12-24 hours. For routine prophylaxis, dosing is recommended twice
per week.3

Alprolix is a long-acting form of recombinant FIX in which the FIX molecule is bound to the Fc
fragment of an immunoglobulin G1 (IgG1) molecule. It has a half-life of 82 hours. For the
treatment of bleeding episodes and for surgical prophylaxis the dosing interval is up to 48
hours, and for routine prophylaxis, the recommended dosing interval is up to 10 days.*

Combining the FIX molecule with an albumin molecule is intended to produce a prolonged half-
life, with less frequent dosing required. The draft PI states that albutrepenonacog alfa has an
elimination half-life of 104 h and the recommended dosage interval for the treatment of
bleeding episodes and surgical prophylaxis is up to 72 hours. The recommended initial dosage
interval for routine prophylaxis is up to 14 days.

2 Haemophilia Foundation Australia. Haemophilia [online] March 2015 [viewed 29 October 2015].
Available from: https://www.haemophilia.org.au/bleedingdisorders/haemophilia
3 Therapeutic Goods Administration. MonoFIX-VF Product Information [online] 30 July 2015 [viewed 29

October 2015]. Available from: https://www.ebs.tga.gov.au/

Therapeutic Goods Administration. Benefix Product Information [online] 15 August 2013 [viewed 29

October 2015]. Available from: https://www.ebs.tga.gov.au/

Therapeutic Goods Administration. Rixubis Product Information [online] 27 May 2015 [viewed 29

October 2015]. Available from: https: //www.ebs.tga.gov.au/

4 Therapeutic Goods Administration. Alprolix Product Information [online] 15 July 2015 [viewed 29
October 2015]. Available from: https://www.ebs.tga.gov.au/
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3. Contents of the clinical dossier

3.1. Scope of the clinical dossier

The submission contained the following clinical information:
1 Phase I safety and PK study using ascending single doses (Study 2001);
1 population pharmacokinetic analysis;
1 phase I/II study examining PK, safety and efficacy (Study 2004);
1 pivotal phase II/III PK, efficacy and safety study in adults and adolescents (Study 3001):
1 pivotal phase III PK, efficacy and safety study in children (Study 3002);
1 phase III extension efficacy and safety study (Study 3003).
Tabulated data for pooled analyses of PK, efficacy and safety;

The submission was lodged in electronic format only.

3.2. Paediatric data

The submission included paediatric pharmacokinetic, efficacy and safety data (Study 3002).

3.3. Good clinical practice

The clinical study report for each of the submitted studies included an assurance that they were
carried out in accordance with the ICH (International Conference on Harmonization) Good
Clinical Practice (GCP) guidelines and the Declaration of Helsinki.

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic data

Four of the five submitted clinical studies provided PK data. Table 4 shows the studies relating to
each pharmacokinetic topic and the location of each study summary.
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Table 4: Submitted pharmacokinetic studies

PK topic Subtopic Study ID &
PK in adults and General PK - Single dose 2001 *
adolescents with
haemophilia B 2004
3001

- Repeat-dose 3001
PK in children with General PK - Single dose 3002 *
haemophilia B
Population PK RA21020032 *
analyses

* Indicates the primary aim of the study.

None of the pharmacokinetic studies had deficiencies that excluded their results from
consideration.

4.2. Summary of pharmacokinetics

The information in the following summary is derived from conventional pharmacokinetic
studies unless otherwise stated.

4.2.1. Physicochemical characteristics of the active substance

The following information is derived from the sponsor’s summaries. rIX-FP is a fusion protein
combining human coagulation factor IX and recombinant albumin. It contains 1018 amino acids
and has a molecular weight of approximately 125 kilo Daltons. It is produced by recombinant
DNA technology in a Chinese hamster ovary (CHO) cell line.

4.2.2. PharmacoKkinetics in haemophilia B subjects
4.2.2.1.  Absorption

rIX-FP is only administered intravenously and by definition has 100% absorption and
bioavailability. In the studies the first PK sample was not collected until 30 minutes after the end
of the infusion. Tmax for plasma FIX activity generally occurred around this time.

4.2.2.2. Incremental recovery
In adults and adolescents, mean incremental recovery after a single dose of 50 [U/kg rIX-FP was

1.31 IU/dL per 1U/kg. This value was higher than that obtained with recombinant FIX (0.961
[U/dL per IU/kg) and comparable to that obtained with plasma-derived FIX (1.30 [U/dL per

IU/kg).
In children aged < 12 years incremental recovery for rIX-FP was lower than in adults (1.01

[U/dL per IU/kg) but greater than that obtained with recombinant FIX (0.731 [U/dL per [U/kg)
or plasma-derived FIX (0.756 IU/dL per IU/kg).
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4.2.2.3.  Dose proportionality

An analysis based on FIX antigen Cnax and AUC values indicated that the PK of rIX-FP was dose
proportional over the dose range 25 to 75 [U/kg.

PK during multiple-dosing

In Study 3001, 15 subjects had an assessment of rIX-FP PK before and after 6 months of
prophylaxis treatment. The PK of rIX-FP was not altered to a clinically significant extent.

4.2.3. Distribution
4.2.3.1. Volume of distribution

In adults and adolescents, values for volume of distribution at steady state (Vss) were
approximately 1.0 dL/kg (100 mL/kg), equating to 7.0 L in a 70 kg subject. In the population PK
analysis, for a 70 kg subject, the predicted value for central volume was 6.48 L for central
volume and 1.58 L for peripheral volume, using a two-compartment model.

In children, volume of distribution was higher (131.6 mL/kg for V).

In the three studies (2001, 3001 and 3002) that included a comparison of rIX-FP with rFIX (e.g.
BeneFIX), volume of distribution was lower following rIX-FP, indicating less distribution outside
the vascular space.

Other distribution parameters

There were no clinical data submitted on plasma protein binding, erythrocyte distribution or
tissue distribution.

Comment: The guideline on PK of therapeutic proteins adopted by the TGAS states that °..
binding capacity to plasma proteins should be studied when considered relevant’. It
contains no recommendations regarding the need to measure distribution to
tissues. The EMA guideline on factor IX products® does not require investigation of
these parameters. The absence of data on other distribution parameters is therefore
not considered a deficiency in the submission.

4.2.3.2.  Metabolism and Excretion
Routes of metabolism and excretion

There were no clinical data in the submission regarding the routes of metabolism and excretion
of rIX-FP.

Comment: According to the guideline on PK of therapeutic proteins, the elimination of large
proteins can be predicted to occur through catabolism by proteolysis. The absence
of data on metabolism and excretion is therefore not considered a deficiency.

Clearance

In adults and adolescents, following single intravenous doses of rIX-FP, clearance was
approximately 0.75 mL/hr per kg. This equates to 0.875 mL/min for a 70 kg individual. In the
population PK analysis, for a 70 kg subject, the predicted value for clearance was 0.575 dL/hr
(0.958 mL/min).

In children, clearance was higher (1.112 mL/hr per kg).

5 European Medicines Agency. Guideline On The Clinical Investigation Of The Pharmacokinetics Of Therapeutic
Proteins (CHMP/EWP/89249/2004); 2007

6 European Medicines Agency. Guideline on clinical investigation of recombinant and human plasma-derived factor IX
products (EMA/CHMP/BPWP/144552/2009); 2011.
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Half-life

In adults and adolescents, following single intravenous doses of rIX-FP, half-life was in the range
of 90 to 100 hours. In children, the observed mean half-life was 91.4 hours. In the three studies
that compared rIX-FP with conventional FIX products, the half-life of rIX-FP was consistently
longer.

4.2.3.3.  Intra- and inter-individual variability of pharmacokinetics

Variability in PK parameters was modest with values for co-efficient of variation generally being
<25%. In the population PK analysis the only covariate with a significant effect on rIX-FP PK was
body weight.

4.2.4. PharmacoKkinetics in other special populations
4.2.4.1.  Pharmacokinetics in subjects with impaired hepatic function

No dedicated clinical studies were conducted in subjects with hepatic impairment. In the
population PK analysis baseline AST level, ALT level or hepatitis positivity had no significant
effect on rIX-FP PK.

4.2.4.2.  Pharmacokinetics in subjects with impaired renal function

No dedicated clinical studies were conducted in subjects with renal impairment. In the
population PK analysis baseline creatinine clearance had no significant effect on rIX-FP PK.

4.2.4.3.  Pharmacokinetics according to age

In the sponsor’s Summary of Clinical Pharmacology the sponsor presented an analysis of pooled
PK data based on age. Results of the analysis are summarised in Table 5. For a dose of 50 1U/kg,
children demonstrated higher clearance and a larger volume of distribution than adults.
Consistent with increased clearance, children had lower Cnax, AUC and incremental recovery.

The population PK analysis did not detect a significant effect of age (in addition to bodyweight)
on rIX-FP PK. The sponsor commented that this was likely to be due to the strong correlation
between age and total body weight in children.

Table 5: Pooled PK data - PK according to age

! 10t & years Gt < 12 vears 12 o= 18 vears 18 o = &5 vears LI o = G5 years
Fumtn o =iy =1y (¥ =8)  me®) M=)

IR, [TUAEL (I kg)

n 12 15 ] 47 52

Mean (CV%%) D451 (1.5) 1.06 (22.6) LN 1.30 (23 8) 12E(24.3)
C e TUVAL

n 12 15 5 47 52

Mean (CV%) 483 (19.00 5200233 553 028.0) G6.6(24.T) 65.5(27.1)
AUy TU*hdL

o 11 15 ] 47 52

Mesan (V%) 4581 (33) §123 (31) 5347 (48) 7482 (28) T6(31)
CLY, mLbkg

n 11 15 5 46 51

Mean (CV%) L.18(27.8) 106 (28.5) 1.08 (39.3) 0731 (26.5) 0.765 (31.9)
Vs, dlikg

N 11 15 5 47 52

Mean (CV%) 142 (2.1} 1320180 1,16 (14.00 102 (2., 1.03 (26.8)
fyg b

n 11 15 5 47 52

Mean (CV%) 6 (12.5) 918 (20.5) 8730357y 104 (25.4) 103 (26.4)
MET, h

n 11 15 5 47 52

Mean (CV%) 123 (14.2) 129 (190 119 (3.5 HI2N 141 (257

Abbreviations: AUCe ., area under the concentration-time curve a1 time 0 extrapolated 1o infinty; CL. clearinoe; oy, micanmm plasma ¢ oncentration
CV, coefficsent of variation, FIX, Gctor IX, IR, meremental recovery, MET, memn residence time, N, iotal mumiber of sulgects; n, mumber of subpects wath

sufflcient data 1o dernve PR parameters; FE. phanmacokinetic; fIX-I'F, reconsbinant fusion protein linking coagulation £otor TX with albumin; 1ys. tenminal
half kife; Vs, valume of distnbusion at steady state

" Ineremental recovery is defined as madnmn (peal) FIX activity (TU/L) obinined threugh 30 mimmes following isjection. per dose of (TU'kg) injection.
¥ Clearance and Vis are normalized for body weighs
Nose: All valoes are baseline-umcomected, with the exception of IR and Cop, which are baseline-comecied.

4.2.5. PharmacoKkinetic interactions

No data were submitted on PK interactions.
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4.3. Evaluator’s overall conclusions on pharmacokinetics

The PK of rIX-FP have been adequately characterised, given the rarity of haemophilia B and the
fact that rIX-FP is a large protein administered IV. The data generated meet the requirements for
PK data laid down in the relevant EMA guidelines.

The data demonstrate that administration of rIX-FP is associated with restoration of FIX activity
in plasma in subjects with severe FIX deficiency. This FIX activity in plasma is prolonged when
compared to conventional FIX replacement products such as rFIX and pd-FIX. Compared to
adults, children have increased clearance of rIX-FP and a higher volume of distribution, and as a
result achieve lower plasma FIX activity levels.

rIX-FP was associated with a higher incremental recovery than the comparator FIX products
used in the submitted studies.

5. Pharmacodynamics

FIX activity was measured in four of the five studies submitted. In haemophilia B studies this is
considered to be a pharmacokinetic endpoint and results have therefore been described above
in section 4 of this report. There were no other PD data submitted.

6. Dosage selection for the pivotal studies

The doses used in the pivotal studies were based on PK data from the phase 1 PK study (Study
2001). For Study 3001, doses were calculated using the formula described in section Dosage and
administration above. For Study 3002 prophylaxis dose was set at 35-50 [U/kg every 7 days,
which could be adjusted based on the individual subject’s PK data. Target FIX activity levels for
the treatment of bleeding episodes were based on the recommendations of the World
Federation of Haemophilia (WFH).

Comment: The dosage regimens recommended in the draft PI for the treatment of bleeding
episodes and use in surgery are not identical to those used in the pivotal studies.
Rather the sponsor has incorporated the incremental recovery values obtained from
the PK assessments in the studies into a dosing formula (see section Dosage and
administration above) to obtain desired plasma FIX activity levels. This is an
acceptable approach used with other FIX products.

7. Clinical efficacy

7.1. Pivotal efficacy studies

7.1.1. Study 3001
7.1.1.1.  Study design, objectives, locations and dates
Study design

Study 3001 was an open-label trial in previously treated patients (aged 12-65 years) with
severe haemophilia B. The study design is summarised in Figure 1 and Figure 2. After initial
screening, subjects were allocated to one of the two treatment arms; Arm 1 (prophylaxis
treatment) or Arm 2 (on demand treatment). Subjects were allocated on the basis of their
current treatment; that is, subjects currently receiving on-demand treatment were allocated to
Arm 2.
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Figure 1: Study 3001 - Study schema (overall)
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Figure 2: Study 3001 - Study schema (Arm 1)
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ngnccts

* I subset of subjects who had not received rIX-FP in 3 previons stody
Subjects allocated to Arm 1 (prophylaxis treatment) were further stratified in to one of three
treatment blocks. The 3 blocks differed with respect to the PK evaluation to be undertaken.

Block A was to include all subjects who had completed an earlier phase 1/2 study (Study
2004). These subjects already had a PK assessment in the earlier study. Therefore no initial
PK assessment would be performed prior to the commencement of prophylaxis treatment.
However, if 6 months of prophylaxis treatment was successful with a dose of < 50 IU rIX-FP
per week, they would undergo a PK assessment of a dose of 75 IU rIX-FP with a view to
extending the dosage interval.

Block B was to include the first 15 subjects who had not participated in Study 2004. These
subjects would undergo three PK assessments - a PK assessment of their previous FIX
product, an initial PK assessment of 50 1U/kg rIX-FP, and a repeat PK assessment of 50
[U/kg rIX-FP after approximately 6 months of prophylaxis treatment.

Block C was to include all further subjects who had not participated in Study 2004. These
subjects were to only undergo an initial PK assessment of 50 [U/kg rIX-FP prior to
prophylactic treatment.
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After approximately 6 months of prophylaxis treatment using a 7 day dosing interval subjects in
Arm 1 could switch to a 10 or 14 day dosage interval provided that certain criteria (described
below) were met. After approximately 6 months of on-demand treatment, subjects in Arm 2
could switch to prophylaxis treatment using a 7 day dosing interval, provided certain criteria
were met.

All subjects were also eligible to participate in a sub-study that examined the efficacy and safety
of rIX-FP in the surgical setting.

Objectives

The primary objectives were to evaluate the efficacy of rIX-FP in preventing bleeding episodes
(prophylaxis) and safety of rIX-FP with respect to the development of inhibitors against FIX in
subjects with severe hemophilia B (FIX activity of < 2%). The primary objective of the surgical
sub-study was to evaluate the efficacy of rIX-FP in the prevention and control of bleeding in
subjects with severe hemophilia B during surgical procedures.

The secondary objectives of the study were:
To evaluate the PK of a single dose of rIX-FP;

To evaluate the clinical response to rIX-FP for the prevention and treatment of bleeding
episodes in subjects with severe hemophilia B;

To evaluate the safety of rIX-FP, based on AEs and the development of antibodies to rIX-FP;
To evaluate the safety of rIX-FP during the intraoperative and postoperative periods.
Locations and dates

The trial was conducted in 32 centres in 10 countries (Austria, Bulgaria, France, Germany,
Israel, Italy, Japan, Russia, Spain and the United States) between February 2012 and July 2014.
The study report was dated 7 November 2014. At the time of writing the study does not appear
to have been published.

7.1.1.2. Inclusion and exclusion criteria

Comment: The key inclusion and exclusion criteria are consistent with those recommended for
studies in previously treated patients by the relevant EMA guideline.”

7.1.1.3.  Study treatments

Doses used in the PK evaluations are described above. The following describes the dosage
regimens used for treatment.

For Arm 1 (prophylaxis treatment) the following dosage regimens were used:

Block A subjects continued with the same prophylaxis dose used at the end of Study 2004.
This regimen continued for 26 weeks.

Block B subjects were treated with a prophylaxis regimen of 35-50 [U/kg every 7 days for
30 weeks.

Block C subjects were treated with a prophylaxis regimen of 35-50 IU/kg every 7 days for
30 weeks.

If a subject experienced a spontaneous haemorrhage during prophylaxis, the prophylaxis dose
could be increased by an increment of 10 * 5 [U/kg, up to a maximum dose of 75 IU/kg with a
target of maintaining the trough FIX activity level above 1% between the 7 day doses. These

7 European Medicines Agency. Guideline on clinical investigation of recombinant and human plasma-derived factor IX
products (EMA/CHMP/BPWP/144552/2009); 2011.
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increments could occur once in any 28 day period. Haemorrhages were treated using the same
regimen used for on-demand treatment in Arm 2 (see below).

After completion of the treatment period specified for each block, subjects could be switched
from a 7 day regimen to a 10 or 14 day regimen if they met the following criteria:

No dose adjustment had occurred in the previous month;
No spontaneous bleeding episodes had occurred in the previous month;
Subject was currently on a weekly prophylaxis dose of < 50 [U/kg;
Subject was willing to switch to a longer treatment interval.

A new dose regimen was assigned using the following algorithm (Table 6)

Table 6: Algorithm for dosage assignment

Current weeldy rIX-FP dose Dose interval rIX-FP dose

<40 TU'kg 14 days 75 Ukg

=40 to =50 IU/kg 10 days 75 TUkg

=50 TU/kg 7 days Maintain current dose

The 10 and 14 day regimens were to be continued for at least 30 weeks and 50 exposure days. If
a subject being treated with a 14 day regimen experienced two spontaneous haemorrhages in a
two-month period, the dosage interval could be reduced to 10 days. A 10 day interval could be
reduced to a 7 day interval in the same circumstances.

For Arm 2 (on-demand treatment) the following dosage regimens were used:

On-demand dose was based on each subject’s PK results, with a minimum dose of 35 IU/kg
and a maximum dose of 75 [U/kg. After haemostasis was achieved, maintenance doses could
be prescribed at the discretion of the investigator.

Patients could switch to a prophylaxis regimen after completing 26 weeks of on-demand
dosing, or after experiencing at least 12 spontaneous bleeding episodes, whichever occurred
first. The prophylaxis regimen was 35-50 IU/kg every 7 days. During the first 4 weeks the
dose could be increased, up to a maximum of 75 [U/kg every 7 days. This dose was
maintained for the remainder of the study (approximately 26 weeks in total).

For surgical procedures the following regimen was used:

Approximately 1 hour prior to surgery, a single dose of rIX-FP was administered. The dose
was based on the subject’s PK assessment but was in the range of 50 - 75 IU/kg. The aim
was to increase plasma FIX activity levels to 60-80%;

During surgery additional doses could be administered depending on plasma FIX activity
levels, type of surgery and local standard of care. Plasma FIX activity levels were to be
measured prior to these repeat doses;

Post-operative doses could be administered for up to 14 days after surgery depending on
plasma FIX activity levels and type of surgery.

rIX-FP was administered as a bolus IV injection at a rate of approximately 250 IU per minute or
in approximately 5 to 15 minutes. During the PK evaluation period all injections were
administered at the study centre by study staff. During the treatment evaluation period
injections could be administered by the subject, the subject’s caregiver or by the study staff.
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7.1.1.4.  Efficacy variables and outcomes

The main efficacy variables were
The number of bleeding episodes;
The amount of rIX-FP used for on-demand and prophylactic treatment;
The investigator’s overall assessment of efficacy.

The primary efficacy endpoint was the annualized spontaneous bleeding rate (AsBR) in the on-
demand treatment arm (Arm 2).

Secondary efficacy endpoints were
Various sensitivity analyses of the primary efficacy endpoint;

Number of spontaneous bleeding episodes per year in Arm 2, assuming a Poisson
distribution;

Annualized bleeding rate for total bleeding episodes in Arm 2;

Number of infusions of rIX-FP required to achieve haemostasis in the treatment of
minor/moderate bleeding episodes;

Investigator’s overall clinical assessment of haemostatic efficacy for the treatment of
bleeding episodes. This was assessed using two separate 4-point scales; one for
mild/moderate bleeds and another for major trauma/life-threatening bleeds

rIX-FP consumption during routine prophylaxis;

Comparison of annualized spontaneous bleeding rate between the 7 day and >7 day
prophylaxis regimens.

Other efficacy analyses performed were:
Time from last dose of rIX-FP to the onset of a spontaneous bleeding episode;

Annualized bleeding rates by category of bleeding (spontaneous, traumatic, non-traumatic
[that is,, spontaneous or unknown]), joint, and total bleeding episodes;

Analyses of bleeding episodes by type (overall, spontaneous, traumatic, unknown), location,
dose used in treatment and time between onset of bleeding and treatment;

Subject assessment of efficacy in mild or moderate bleeding episodes;
Monthly consumption of rIX-FP versus previous FIX for routine prophylaxis.

Subjects recorded details of their dose, dose interval, rIX-FP consumption, and details of any
bleeding episodes in an electronic diary. Subjects were reviewed in the clinic every 4 weeks.

For the surgical sub study, efficacy outcomes were:

The investigator’s/surgeon’s overall clinical assessment of haemostatic efficacy for surgical
prophylaxis, based on a 4-point ordinal scale;

A comparison of the preoperative predicted surgical blood loss for a subject without
haemophilia undergoing the same type and extent of surgical procedure and the estimated
intraoperative blood loss;

A comparison of the preoperative predicted surgical blood loss for a subject without
haemophilia undergoing the same type and extent of surgical procedure and the actual
transfusion requirements;

Changes in haemoglobin between baseline and the lowest intraoperative and postoperative
levels;
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Weekly rIX-FP consumption;

Wound hematoma/surgical evacuation, blood loss through surgical drainage (mL), and any
late bleeding episodes within 72 h of surgery.

7.1.1.5. Randomisation and blinding methods

Subjects were not randomised to treatment. Allocation to Arm 1 or Arm 2 was based on the
subject’s existing treatment regimen. Allocation to the different blocks of Arm 1 was done in a
sequential manner. The study was an open-label trial with no blinding.

Comment: Given the rarity of haemophilia B, adequately powered randomised double blind
trials would be difficult to perform. The trial design complies with the EU guideline
adopted by the TGA.

7.1.1.6.  Analysis populations
The following analysis populations were defined:

The safety population consisted of all subjects who received at least 1 dose (or partial dose)
of rIX-FP during the study;

The efficacy population consisted of all subjects who received at least 1 dose of rIX-FP as
part of either routine prophylaxis treatment or on-demand treatment during the study;

The primary efficacy population consisted of all subjects in the efficacy population assigned
to the on-demand treatment arm (Arm 2) who received at least 1 dose of on-demand
treatment and also received at least 1 dose of routine prophylaxis treatment;

The per-protocol (PP) population consisted of all subjects in the efficacy population who did
not have any inclusion or exclusion criteria deviations and who incurred no protocol
deviations that pertained to the assessment of treatment efficacy;

The PK population consisted of subjects who received at least 1 dose of rIX-FP for PK
assessment and for whom a sufficient number of analysable;

The surgical population included all subjects who received at least 1 dose of rIX-FP for a
major or minor surgical procedure.

7.1.1.7.  Sample size

Arm 2 of the study was designed to show that 7 day prophylaxis treatment with rIX-FP was
superior to on-demand treatment with rIX-FP with respect to the AsBR. To demonstrate a 50%
reduction in AsBR (ratio of AsBR with prophylaxis to AsBR with on-demand < 0.50), with at
least 89% power it was calculated that a sample size of 21 subjects would be required, assuming
a coefficient of variation not more than 1.6 and a type I error « of 0.025 (1-sided). It was
therefore planned to recruit a total of 25 subjects to allow for at least 21 evaluable subjects.

Approximately 35 subjects were planned for Arm 1 of the study. These would ensure a total of
50 subjects in the study as a whole. Advice received by the sponsor from a regulatory agency
was that a rate of no more than 1 inhibitor in 50 subjects would be acceptable.

For the surgical sub study the target enrolment was at least 5 subjects and 10 major surgeries,
in line with the requirements of the EMA guideline.

7.1.1.8. Statistical methods

For the primary efficacy endpoint, the difference in AsBR between on-demand and prophylaxis
was to be tested using the Wilcoxon signed rank test. In general, descriptive statistics were used
for the remaining endpoints.
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7.1.1.9.

Participant flow

Overall subject disposition is summarised in Figure 3, and disposition with respect to PK
assessments is summarised in Table 7. A total of 63 subjects were enrolled and treated, 40 in
the prophylaxis arm (Arm 1) and 23 in the on-demand arm (Arm 2). Analysis populations are

summarised in Table 8.

Figure 3: Study 3001 Subject disposition
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Table 7: Study 3001 Subject disposition (PK assessments)

Assess-

Assessment of No PK
ment of
) rIX-FP PK Assess
previous
-ment
FIX PK
Initial PK Repeat PK
50 IU/kg 50 75
U/ 1u/
¢
g kg
Arm 1 Block 6 - - - - 5 1
prophylaxis A
Block 18 13 - 18 15 - 0
B
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Assess- Assessment of No PK

ment of
rIX-FP PK Assess

-ment

previous
FIX PK

Initial PK Repeat PK

50 IU/kg 50 75

kg

kg
Block
C
16 - 1 10 - - 5
Arm 2 23 - 5 18 - - 0
on-demand
Totals 63 13 6 46 15 5 6

Table 8: Study 3001 Analysis populations

Number of subjects
Progndaxis (Arm 1) Oh-demamd (Arm 1) Thverall
Analysdis population (TN=d) (N=13) (=63}
Safety 40 13 6
Efficacy 40 Fi | 63
Primary efficacy [1] 18 18
PP 40 i | [}
FE 34 i | 57
25 Miky ] 5 1]
50 kg 25 1% 44
15 Mikg 5 1] 5
Surpical 3 1 4

Abbreviations: FE pharmacolanetic; PP Per Protocol

Comment: Recruitment numbers approximately met the planned sample sizes for both
prophylaxis and on-demand treatment. However, only 4 subjects participated in the
surgical sub study.

7.1.1.10. Major protocol violations/deviations

Two subjects had major protocol violations that resulted in them being excluded from the per-
protocol population (1 non-compliance, 1 did not document study treatment in electronic
diary). Other major violations that did not result in exclusion included use of study medication
beyond the expiry date and non-adherence to the schedule of laboratory tests.

Comment: These violations are unlikely to affect the efficacy outcomes of the study.
7.1.1.11. Baseline data
Mean age was 33.0 years (with a range of 12-61 years) and 87.5% of subjects were White.

History of haemophilia B at baseline: The mean (+ SD) time since diagnosis was 351.33 (
160.037) months for the total study population. Time since diagnosis and was similar for Arm 1
and Arm 2. At baseline, hepatitis C, HIV infection and hepatitis B were reported in 36.5%, 19.0%
and 3.2% of subjects respectively.

7.1.1.12. Results for the primary efficacy outcome

Results for the primary endpoint are summarised in Table 9. There were 19 subjects in the
primary efficacy population. In these subjects, the mean AsBR decreased from 14.6 spontaneous
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bleeding episodes per year while receiving on-demand treatment to 0.73 spontaneous bleeding
episodes per year while receiving prophylaxis treatment. The mean reduction in episodes was
96.0%. The difference was statistically significant (p<0.0001).

Table 9: Study 3001 - AsBR in Arm 2 (Primary endpoint)

On-demand ‘Weekly Prophylaxis
=19 ™=19)

AsBR (bleeding episodes/vear/subject)

Mean (SD) 14.6(842) 0.73(L.17)

Median 154 0

Q1.Q3 7.98,17.96 0,0.96

Min, Max 2.0,395 0,42
Reduction in AsBR with prophylaxis treatment (%o)

Mean (SD) 96.0 (5.54)

Median 100

Q1.Q3 90.53,100

Min, Max 828,100

Pvalue® = 0.0001

Abbreviations: AsBR, annualized spontaneous bleeding rate; Max, maximum: Min, minimmm; Q1, first quartile;
Q3, third quartile; tT3-FP, recombinant fusion protein linking coagulation factor I with albumin: 5D,
standard deviation.

* Comparison via the Wilcoxon signed-rank test of Hy: AsBR ratio (prophylaxis/on-demand) = 0.50.

7.1.1.13. Results for secondary efficacy outcomes
Sensitivity analyses

Three sensitivity analyses of the primary endpoint were conducted all using different methods
to check for potential impact of imputing missing AsBR data during prophylaxis treatment.
Results of these analyses were consistent with the primary analysis, in that a statistically
significant benefit was demonstrated for prophylaxis over on-demand treatment (p < 0.0001)
for each analysis.

Number of spontaneous bleeding episodes per year, assuming a Poisson distribution

During prophylaxis in Arm 2, the average number of spontaneous bleeding episodes per year
was 0.55 (95% CI: 0.233, 1.322). During on-demand treatment it was 13.62 (95% CI: 11.001,
16.868). The difference was not analysed statistically.

Annualized bleeding rate for total bleeding episodes in Arm 2

In the primary efficacy population, the mean ABR for total bleeding episodes decreased from
20.78 bleeding episodes per year while receiving on-demand treatment to 2.87 bleeding
episodes per year while receiving prophylaxis treatment. The mean reduction in bleeding
episodes was 88.8%. The difference was statistically significant (p<0.0001).

Number of infusions of rIX-FP required to achieve haemostasis (mild to moderate bleeds)

The number of infusions required to achieve haemostasis after bleeding is summarised in Table
10. Overall there were 358 bleeding episodes that required treatment during the study. In
98.6% of episodes, haemostasis was achieved with 1 or 2 infusions. The percentage was similar
for spontaneous bleeds, traumatic bleeds, and bleeds of unknown cause.
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Table 10: Study 3001 - Number of infusions required to achieve haemostasis

On-demand (Arm 2)
Prophylaxis (Arm 1) On-demand regimen  Prophylaxis regimen  Overall total
(N=40) (N=13) N=19) (N=63)
Number of bleeding episodes 166 225 42 433
Number of bleeding episodes requiring treatment 101 220 37 358
Number of infiisions required to achieve hemostasis, n (%)
1 infusion 03(92.1) 208 (94.5) 34(91.9) 335(93.6)
2 infusions 8(79) 9 41) 1(27 18( 5.0)
=2 infusions 0 3I(14 2(54 5(14
1 or 2 infusions 101 (100.0) 217(98.6) 35(94.6) 353 (98.6)
Probability of success® NC 98.6 94.6 98.6
05% CIT for probability of success NC (94.3,99.7) (76.9,98.9) (96.2, 99.5)
Dose of rX-FP used to treat bleeding episode (TU/kg)
o 100 220 37 357
Mean (SD) 55.211 (14.2120) 44.155 (10.9805) 48.637 (15.7629) 47.717(13.3855)
Median 51.709 38.784 48.854 46.730
Q1,Q3 48761, 72.622 37.500, 50.500 37.500, 51.983 37.551,53.042
Min. Max 24.40,79.23 16.86, 82.01 13.31, 99.87 13.31. 99.87

Abbreviations: CT confidence interval; Max maximum; Min mininmm; NC npot calculated; Q quartile; tI{-FP recombinant fusion protein linking coagulation
factor D with albumin; SD standard deviation

2 Probability of success 1s derived from a repeated measures model (expressed as percentages) and is defined as the probability of achieving hemostasis with
1 or 2 infissions.

Investigator’s overall clinical assessment of efficacy for the treatment of bleeding

Results for the investigator’s overall assessment of efficacy are summarised in Table 11. For
mild or moderate haemorrhages, efficacy was rated as excellent or good in 94.2% of episodes,
and moderate in 2.5%.

Table 11: Study 3001 Investigator’s overall clinical assessment of efficacy for the
treatment of bleeding episodes (efficacy population)

Prophylaxis On-demand

(Arm1) (Arm 2 Total
Bleeding Severity (N=40) (N=23) (N=063)
Assessment n (%) n (%) n (%)
Minor/moderate bleeding episodes '
Number of bleeding episodes requiring treatment 101 257 358
Excellent 72(71.3) 225(87.5) 207 (83.0)
Good 21(20.8) 19074 40(112)
Moderate 3(30) 6(23) 9( 25
Poor/no response 0 1(04) 1(03)
Missing 5(50) 6(23) 11(3.1)

There was 1 bleeding episode for which efficacy was assessed as poor/no response. This was a
lower leg haemorrhage in a 24-year-old male. The subject reported that the bleed was not
adequately treated with a single dose of rIX-FP (39.37 IU/kg) but did not require administration
of a second dose or another FIX product. The bleed therefore did not strictly meet the criteria
for ‘no response’. The same subject subsequently had two further bleeds for which efficacy of
rIX-FP was assessed as good for one and excellent for the other episodes.

There were no life-threatening or major trauma bleeds during the study.
rIX-FP consumption during routine prophylaxis

Table 12 summarises monthly rIX-FP consumption during prophylaxis for subjects in Arm 1.
Compared to their previous FIX product, mean overall consumption was reduced; consistent
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with the longer half-life for rIX-FP. Subjects who were able to switch to a 14 day dose interval
had even lower monthly consumption. However these subjects were not eligible to switch to a
14 day dose interval unless they had demonstrated low consumption while on a 7 day dose
interval.

Table 12: Study 3001 rIX-FP monthly consumption during routine prophylaxis compared
to previous FIX product (efficacy population)

Prophylaxis (Arm 1)
T-day regimen 10-day regimen 14-day regimen Previous FIX
(—40) (int)) N=21) (N=40)
Number of subjects on routine 40 (100.0) 7 (100.0) 21 (100.0) 28(70.0)
prophylaxis treatment. n (%)
Prophylaxis dose administered per
subject per month (TU/kg)
n 40 7 21 28
Mean (SD) 202.679 (47.9217) 201.499 (42.5566) 157.439 (16.3435) 320.721 (208.7529)
Median 194.693 222483 162.280 256.545
Q1.Q3 167.412.215.043 149.029, 224.733 158.642, 164.214 208.714. 365250
Min Max 139.86. 321.52 131.57,238.86 111.76, 179.12 65.22,978.35

Abbreviations: FIX factor D Max maxinmm: Min mininmm; Q quartile; rIX-FP recombinant fision protein linking coagulation factor IX with albumin:
SD standard deviation.
In Arm 2, 19 subjects were switched to receive a prophylaxis treatment with a 7 day dosage
interval. Mean (* SD) monthly consumption for these subjects during prophylaxis was 191.687
(* 36.331) IU/kg per month, which was similar to that observed with a 7 day interval in Arm 1
(202.679 [+ 47.922] IU/kg per month).

Annualized spontaneous bleeding rate (7 day versus >7 day prophylaxis regimens)

The analysis was conducted as a matched-pairs analysis on those subjects from Arm 1 who
received at least 12 weeks of treatment with both the 7 day and > 7 day (extended) regimens.
There were 26 subjects who met this criterion. Non-inferiority of the extended regimens would
be concluded if the lower 95% CI for the difference in bleeding rate (rate with 7 day dosing
minus rate with extended dosing) was not lower than -6.0.

Results are summarised in Table 13. The mean AsBR was low with both regimens: 0.23 bleeds
per year with the 7 day regimen and 0.85 per year with the extended regimen. The mean
difference was -0.62 (95%CI: -1.411 to + 0.163). As the lower 95% CI was > -6.0, non-inferiority
was concluded.
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Table 13: Study 3001 Annualised spontaneous bleeding rate (7-day versus >7 day

prophylaxis regimens)

T-lay regimen Extended reglmen®
[h =2 T-ilay - extended regimen®
Anmualized blerdng rale
{hlesding epasodesyeariubiect)
] 28 26
Meam (S0¥) 0230911} 025 (1.921)
Mipdian 00 0,00
Q1,08 00, (0 0,00, 088
Min, Max 00,45 00,73
Mezm ciflerence (99% CT)* 062 (-1 410, D163y
Numher of bleeding cpasodes per year (95% CI* 0203 (0054, 0933) 0,70 {0338, 1.435) 033 {0073, 1449
Mumber of subjects with no bleeding episodes, 21 (%0.8) 13 (50.00
u(te)
Draraticn of treatment period (daye) per subject
i1 28 24
Meam (SIX) FOIRTUEE )] 3578 (130 55)
Miedian IMS5 355
Q1,03 21000, 308.0 2470, 4350
Min, Max 195, 511 114, 577

Abbrevistions: C1 coafidence imlerval; Max maxinmany; Min meninaany Q quartile; 51 standard deviation.

Nobe. The table only mchedcs sebjocts wal at Jeast 12 wocks of reatmenl on mose fom one regeen,

*  Extended regimen refers to a 10-day or 14-day prophylacis regimen

B @5%CT is haced an 3 1-test from nosched paire design,

v A Powson destrbogion 15 assumed.

7.1.1.14. Results for other efficacy outcomes

Time from last dose of rIX-FP to onset of a spontaneous bleeding episode

Across both arms of the study, among 59 subjects receiving prophylaxis treatment with a 7 day
dosage interval, a total of 51 spontaneous bleeds occurred. In these subjects, the mean (* SD)

time between the onset of a spontaneous bleeding episode and the previous dose of rIX-FP was
106.36 (+ 77.32) h (that is, approximately 4.5 days).

Annualised bleeding rates during prophylaxis by category of bleeding

Results are summarised in Table 14. Regardless of the bleeding category, results were generally
consistent with other analyses of annualised bleeding rates described above, with rates being
notably lower with prophylaxis than with on-demand treatment. Rates were also generally
comparable between the different dose intervals used in prophylaxis.
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Table 14: Study 3001 Annualised bleeding rate by bleeding category

Prophylaxis (Arm 1) On-demand (Arm 2)
On-demand Prophylaxis  Total 7-day
T-day regimen  10-day regimen  14-day regimen regimen regimen prophylaxis
(N=40) ™=7 (N=21) N=23) (N=19) (N=59)
Total bleeding episodes
Annualized bleeding rate
(bleeding episodes-year) per subject
n 38 7 n 18 56
Mean (SD) 1.24(1.780) 0.82 (1.195) 1.96 (2.653) 20,28 (8.616) 287(4.954)  1.76(3.209)
Median 0.00 0.00 18,65 119 0.61
Q1.Q3 0.00, 1.87 (.00, 1.78 0.00,2.70 16.70, 25.53 0.00. 406 0.00,2.57
Min, Max 00,6.0 00,30 0.0,91 20,46.1 00,211 00,211
Spontaneous bleeding episodes
Anmualized bleeding rate
(bleeding episodes/year) per subject
n 38 7 2 18 56
Mean (SD) 052(1.116) 0.13 (0.334) 1.07 2114 13.26 (8.613) 0.73(1.205) 0.59(1.139)
Median 0.00 0.00 11.57 0.00 0.00
Q1.Q3 0.00, 0.00 0.00, 0.00 0,00, 1.00 7.69,17.03 0.00, 0.96 0.00.0.75
Man, Max 00,45 0.0,09 00,73 0.0, 39.5 00,42 00,45
Traumaric bleeding episodes
Annmualized bleeding rate
(bleeding episodes/year) per subject
n i 7 21 22 18 56
Mean (5D) 0.73 (1.121) 069 (1.232) 0.60 (0.778) 6.33 (5.197) 206(4.069) 1.16(2.522)
Median 0,00 0.00 0.00 5.69 0.00 0.00
Q1,Q3 0.00, 149 0.00,1.78 0.00, 1.00 2.00,1038 0.00, 3.02 0.00,1.58
Min, Max 0.0.4.1 00,30 0.0.21 0.0, 184 0.0, 169 00,169

Table 14: (continued) - Study 3001 - Annualized bleeding rate by bleeding category

Prophylaxis (Arm 1) On-demand (Arm 2)
On-demand Prophylaxis  Total 7-day
T-day regimen  10-day regimen  14-day regimen regimen regimen prophylaxis
(N=10) ON=T) (N=21) N=23) (N=19) (N=59)
Joint bleeding episodes
Anmalized bleeding rate
(bleeding episodes/year) per subject
n 38 7 21 2 18 56
Mean (SD) 0.89 (1.436) 0.34 (0.615) 1.42 (2.708) 15.70 (10.683) 245(3.705) 1.39(2.483)
Median 0.00 0.00 0.00 15.30 119 0.00
Q1.Q3 0.00,1.53 0.00,0.88 0.00,1.04 9.77,20.82 0.00,3.85 0.00,2.30
Min, Max 0.0,47 00,15 00,91 0.0, 46.1 00,155 00,155
Spont bleeding episod
4 ized bleeding rate
(bleeding episodes/year) per subject
n 38 7 n 2 18 56
Mean (5D) 0.52(1.116) 0.13 (0.334) 1.36(2.133) 13.96 (8.657) 0.80(1.350) 0.61(1.191)
Median 0.00 0.00 0.72 13.32 0.00 0.00
Q1,Q3 0.00, 0.00 0.00, 0.00 0.00, 1.80 7.69,17.03 0.00, 0.96 0.00,0.75
Min, Max 00,45 0.0,09 00.73 00,395 00,42 0.0.45
Abbr Max r Min Q quartile;, SD standard deviation.

Analyses of bleeding episodes by category of bleeding

Analyses were presented on the number of infusions of rIX-FP required to achieve haemostasis,
by cause of bleed (spontaneous, traumatic, unknown cause) and location of bleed (joint, muscle,
other). Results were consistent with the overall results. Analyses were also presented on the
time from onset of bleeding to treatment. Results for total bleeds are shown in Table 15. The
mean time between onset of bleeding and commencement of treatment was approximately 4 h
(median 0.867 h or 50 minutes).
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Table 15: Study 3001 Time from start of bleeding to treatment / Subject assessment of
efficacy

Treatment Arm 1: Prophylaxis Treatment Arm 2: On-Demand
T-Day 10-Day 14-Day On-Demand Prophylaxis
Regimen Regimen Regimen Regimen Regimen Total
Type of Bleed (H=40) (H=T) (H=21) (N=23) (H=19) {H=63)

Total (Spontanceous, Traumatic, Unknown Bleeding Episodes)

Time from Start of Bleeding
Episode to Treatment (hours)

n 63 5 33 215 37 353
Mean 4,939 4.083 6.603 3.678 1.340 3.937
5D B.1e98 4.5€685 11.9933 9.8824 1.931% 5.1875
Median 1.583 3.033 0.050 0.8 0.700 0.867
Q1 0.217 1.033 0.000 0. 0.017 0.017
Q3 6.000 3.333 5.717 2. 2.000 3.000
Min 0.00 1.00 0.00 0.00 0.00 ¢.00
Max 48.75 1z2.02 45.83 82.97 E.98 92.97

Subject Asseasment of

Hemostatic Efficacy (E)
Excellent 45 4 23 194 31 297
Good 12 1 i3 15 4 40
Moderate 3 Q 0 4 2 £
Poor/No Response 0 a i} 1 i 1
Missing 3 a 2 [ 0 11

Subject assessment of efficacy in mild or moderate bleeding episodes

Results (for total bleeds) are summarised in Table14. Efficacy was assessed as excellent or good
in 337/358 bleeds (94.1%).

Monthly consumption of rIX-FP versus previous FIX for routine prophylaxis
See Table 16.

Table 16: Study 3001 rIX-FP monthly consumption during routine prophylaxis compared
to previous FIX product (efficacy population)

Prophvlaxis (Arm 1) . ; z
T-day regimen Ilalay regimen 14-day regimen Previows FIX
M=) (=T} =11} {9=10)
Nupnber of subiects on routine 40 {10000 T (100,00 21 (100.0) 28( T0.00
propinylais reatmoent. o (%)
Prophylaxs dose admenistered per
sulzjert per momth (T &)
n 40 ) 21 28
Mean (510 202.679 (47921T) 201409 (42.5566) 157439 (16.3435) 320.721 (208.7528)
Medhan 104 23 X243 162 220 256,945
Q1,93 1687412, 215,043 149.029, 124733 138042, 104214 208,714, 305,250
M, Max 139,26, 321 52 131 57, 73R BO 111,76, 11912 63722 ¥R 35

Ablmevabions. FIX Lol I, Max maxmmm, Mmoo, ) quartle, (D0 FP secomitnzemi firacn prolem bokng coagulatem Bolor B sath alinemn,
50 standard dewianon.

7.1.1.15. Results in the surgical setting
A total of four patients underwent a total of 6 surgeries during the study. One subject accounted

for three of the surgeries; a bilateral mastectomy (for gynaecomastia) and bilateral total knee
replacements. Efficacy results are summarised in Table 17.
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Table 17: Study 3001 Efficacy in surgery

Assessment of Hemostasis Estimated Acrual
Response Number of Blood Loss {mlL)
Wound rIN-FP
Suhject closure T Hours' EOS/ infusions Bload Initra- Past
Surgical Procedures Number (0 hr) Discharge* POD 14  Days1-14* Transfusions operative operafive
Dauble Mastectonry Liposuction after Excellent  Excellemt Excellent 3° None 55 0
stenle adrenalized saline solution - Under
nipple ncision and periareolas
deepidermasation - (landular resection and
cutaneous envelope decrease
Tnstallation of Left Knee total prosthesis Excellent Excellent  Excellemt 7¢ None 500 610
with medial collateral ligament suture on
nchor
Installation of Right Knee total prosthesis Excellent Excellent Excelleni 7 Nooe 450 600
with medial collateral ligament sufure on
anchor
Ligature of stage I'V bemorrheidal prolapse Excelleni Excellent Excelleni 2 Nope 3 0
Hemoarrhotdal hgation and reciopexy
(Doppler - HAL RAR)
Wisdom tooth extracton (1) Excellent Good Excellent 4° Nope -~ —t
Tooth extraction (Supermmmerary £13 tooth) Excellemt —F Excellemt 2 Nooe a 0

Abbreviations: EOS Efpd.ofmny_ bt howrs; POD pos:opﬁ:‘riw dny', fI-FP recombinont flsion prodein ]mhng mg\.ll:um factor I with albumsn

* 72 bours or hospital discharge, if prior to 72 br evahmtion

¥ Surgery is counted as Day 1. All doses, incloding preoperative dose, and routine prophylasts doses after surpery are counted for the 14 days following
Augery.
COne preoperative dose, then subgect retumed to weekly prophylaxis 5 days after surgery:

2 Subject had second total right knee replacement § days after total L knee replacement, includes doses for both surperies through Day 14 following 15t
SUTPETy.

*  The number of infissions mchudes the preoperative dose on Day -1 (recorded as routine prophylas admmsstration) through routine prophylaxs on
postoperative Day 14

! Subjeci used tranexamic acid {1000 mg every 8 hs) following surgery for 4 days.

¥ Not reported

Investigator’s overall clinical assessment of haemostatic efficacy

Efficacy was assessed as excellent or good for all surgeries, at time of wound closure, at 72 h or
at discharge and on the 14t postoperative day.

Surgical blood loss

In all cases the estimated actual blood loss was less than, or within the range of the blood loss
predicted pre-operatively by the surgeon.

Transfusion requirements
No subjects required transfusion.
Changes in haemoglobin

One subject developed anaemia, beginning 24 h after his first knee replacement. The anaemia
persisted for approximately two months during which he underwent a second knee
replacement. Nadir value was 65 g/L (at 72 h after the 2nd replacement). The subject was
treated with intravenous iron and erythropoietin.

Other endpoints

There was one post-operative haematoma that required evacuation (after the first knee
replacement). Post-operative blood loss only occurred after the knee replacements (610 mL and
600 mL respectively). The subject who had a wisdom tooth extraction had two late post-
operative bleeds (at 3 and 7 days post-operatively), which were treated with single doses of rIX-
FP.

7.1.2. Study 3002
7.1.2.1.  Study design, objectives, locations and dates
Study design

This trial was a Phase III, open-label, single arm study in previously treated paediatric patients
(aged < 12 years) with severe haemophilia B. After an initial screening period, subjects
underwent a 14 day PK evaluation period in which they received a single dose of 50 [U/kg of
rIX-FP. This was followed by an active treatment period with weekly prophylaxis therapy with
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rIX-FP for approximately 11 months. All subjects were also eligible to participate in a surgical
sub study. A study schema is shown in Figure 4.

Figure 4: Study 3002 Study schema

Routine Prophylaxis Treatment

i PK 1 > PK > Treatment frequency: every 7 days and as needed
1 _Previeus FIX TIX-FP 50 [U/ke Treatment period: = 11 months

Surgery Substudy: All eligible subjects
[ ———— e — e — = —
Petioperative prophylaxis as tecommended by WFH |

Abbreviations: PE. pharmacokinetics; tI3-FP, recombinant firsion protein linking coagulation factor I with
albumin: WFH, World Federation of Hemophilia.
Objectives
The two primary objectives of the study were:
To evaluate the PK of a single dose of rIX-FP; and

To evaluate the safety of rIX-FP with respect to the development of inhibitors to FIX in
subjects with severe haemophilia B (FIX activity of < 2%).

The secondary objectives of the study were:
To evaluate the safety of rIX-FP, based on AEs;
To evaluate the clinical response to rIX-FP for the prevention of bleeding episodes;
To evaluate the clinical response to rIX-FP for the treatment of bleeding episodes.
Locations and dates

The study was conducted at 18 sites in 10 countries (Australia, Austria, Canada, Czech Republic,
France, Germany, Israel, Italy, Russia and Spain) between January 2013 and October 2014. The
study report was dated 15 January 2015. At the time of writing the study does not appear to
have been published.

7.1.2.2. Inclusion and exclusion criteria

Comment: These criteria are generally consistent with those recommended in the relevant EU
guideline.8

7.1.2.3.  Study treatments

For the initial PK evaluation, subjects received a single dose of 50 IU/kg rIX-FP. In a subset of
patients, the PK of their previous FIX product was assessed as well. The assessment of the
previous FIX product was conducted prior to any administration of RIX-FP.

For prophylaxis, subjects were initially treated with 35 to 50 IU/kg rIX-FP every 7 days. If a
subject experienced a spontaneous breakthrough haemorrhage, the dose of rIX-FP could be
increased by an increment of 5 to 15 IU/kg, up to a maximum dose of 75 IU/kg, with a target of
maintaining trough FIX activity level above 3% to 5%. The dose could also be reduced in the
event of an unnecessarily high trough FIX level. The 7 day dosage interval was maintained
throughout the study.

8 European Medicines Agency. Guideline on clinical investigation of recombinant and human plasma-
derived factor IX products (EMA/CHMP/BPWP/144552/2009); 2011.
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For the treatment of haemorrhages, the initial dose was 35 to 50 [U/kg rIX-FP. The subject’s
caregiver was requested to contact the study centre for instruction if haemostasis was not
achieved after the first rIX-FP administration. If a maintenance dose was required, the FIX
activity level was to be tested prior to the second rIX-FP administration (if feasible) and the
second dose was to be administered at least 24 h after the first. The dose could be increased up
to a maximum of 75 IU/kg for subsequent haemorrhages. The prophylaxis schedule would
resume 7 days after the last dose.

For surgical procedures the following regimen was used:

Approximately 1-3 h prior to surgery a single dose of rIX-FP was administered. The dose
aimed to increase plasma FIX activity levels to 60-80%;

During surgery, additional doses could be administered depending on the individual
subject’s known incremental recovery and/or clearance. Plasma FIX activity levels were to
be measured prior to and 30 minutes after these repeat doses;

Post-operative doses could be administered at 3 to 7 day intervals depending on plasma FIX
activity levels and type of surgery.

In all scenarios, rIX-FP was administered as a bolus IV injection at a rate of approximately 250
[U per minute or over approximately 5 to 15 minutes. During the PK evaluation, all injections
were administered at the study centre by study staff. During prophylaxis, injections could be
administered by the subject, the subject’s caregiver or by the study staff.

7.1.2.4.  Efficacy variables and outcomes

The evaluation of efficacy was a secondary objective of the study and hence all efficacy
measures were considered as secondary or ‘other’ endpoints.

The main efficacy variables were
The number of bleeding episodes;
The amount of rIX-FP used for on-demand and prophylactic treatment;
The investigator’s overall assessment of efficacy;
Quality of life.
Secondary efficacy endpoints specified were

Proportion of bleeding episodes requiring 1, 2, or >2 infusions of rIX-FP to achieve
haemostasis;

Consumption of rIX-FP;
Other efficacy endpoints specified were:

Investigator’s overall clinical assessment of haemostatic efficacy in the treatment of
bleeding episodes. This was assessed using two separate 4-point scales: one for
mild/moderate bleeds and another for major trauma/life-threatening bleeds

Investigator’s overall clinical assessment of haemostatic efficacy in surgery;
Annualised bleeding rate for spontaneous bleeding episodes (ABsR) during prophylaxis;

Quality of life as assessed by the Haemo-QoL instrument. This is a haemophilia-specific set
of questionnaires, with different versions for different age groups; 4 to 7 years, 8 to 12 years
and 13 to 16 years. The questionnaires cover various domains of HRQoL including
psychological, physical and social factors. Raw scores are transformed into a score between
0 and 100 with higher scores indicating worse quality of life. In this study, questionnaires
were to be administered to subjects aged 4 and over at baseline and after 50 exposure days
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or the end of the study. Another QoL questionnaire (Hemo-Sat) was given to caregivers.
However no analyses of the data generated with this questionnaire were presented in the
study report

7.1.2.5.  Randomisation and blinding methods

The study was an open-label, single-arm trial with no randomisation or blinding.
7.1.2.6.  Analysis populations

The following analysis populations were defined:

The safety population consisted of all subjects who received at least 1 dose (or partial dose)
of rIX-FP during the study;

The pharmacokinetic population consisted of subjects who received at least 1 dose of rIX-FP
for PK assessment and for whom a sufficient number of analyzable PK samples had been
obtained to permit the evaluation of the PK profile of rIX-FP.

The efficacy population consisted of all subjects who participated in the efficacy portion of
the study and received at least 1 dose of rIX-FP.

The per-protocol (PP) population consisted of all subjects in the efficacy population who
completed the study without any major protocol deviations; that is, those who did not have
any inclusion or exclusion criteria deviations; and who incurred no protocol deviations that
affected the assessment of efficacy.

7.1.2.7.  Sample size

For a study in previously treated paediatric subjects with haemophilia B, the relevant EMA
guideline recommends a minimum of 10 evaluable subjects aged 6 to <12 years and 10
evaluable subjects <6 years of age. The planned sample size was therefore set at 22 subjects, to
enable enrolment of 20 evaluable subjects.

7.1.2.8.  Statistical methods
Descriptive statistics were used to analyse efficacy outcomes.
7.1.2.9.  Participant flow

A total of 27 subjects were enrolled in the study. All subjects completed the trial. Subject
disposition and the analysis populations are summarised in Table 18.

Table 18: Study 3002 Subject disposition

Age <6 vears Age 6 to <12 vears Total

N (%) N (%) N (%)
Screened 14 15 29
Screening failures 2 0 2
Enrolled population 12 15 27
Safety population 12 (100.0) 15 (100.0) 27 (100.0)
PK population 12 (100.0) 15 (100.0) 27 (100.0)
Efficacy population 12 (100.0) 15 (100.0) 27(100.0)
PP population 12 (100.0) 15 (100.0) 27 (100.0)
Subjects with surgeries 0 2(133) 2(74)
Completed study 12 (100.0) 15 (100.0) 27(100.0)
Discontinued from study 0 0 0

Note: Percentages are based on the mumber of subjects in the Safety population.
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7.1.2.10. Major protocol violations/deviations

There were 3 major protocol deviations. Two of these related to consent issues. The other
involved a subject who was treated with multiple doses of another product (BeneFIX) after
undergoing surgery for a fractured arm. Data from the period of the surgery was excluded from
analyses of efficacy. Therefore no subjects were completely excluded from the PP population.

7.1.2.11. Baseline data

Mean age was 5.9 years with a range of 1 to 10. The median number of bleeds in the preceding
12 months was 3.0. Most subjects had been on a prophylaxis regimen with a recombinant FIX
product.

7.1.2.12. Results for the secondary efficacy outcomes
Proportion of bleeding episodes requiring 1, 2, or >2 infusions of rIX-FP to achieve haemostasis.

Results for this endpoint are summarised in Table 19. Over the course of the study there were a
total of 106 bleeding episodes that required treatment. In 97.2% of these, haemostasis was
achieved after 1 or 2 infusions.

Table 19: Study 3002 Number of infusions required to achieve haemostasis.

_—'sge <f vears Age 6 to <12 vears ]'qial
N=12) (N=15) (N=27)
Number of bleeding episodes 62 64 126
Number of bleeding episodes requiring 45 61 106
treatment
Number of infiisions required to achieve
hemeostasis, n (%)
1 infusion 40 (88.9) 54(88.5) 94 (887
2 infuisions 5(1L1) 4( 6.6) 9( 8.5)
=2 infsions 0 3049 3(28)
1 or 2 infusions® 45 (100.0) 58(95.1) 103 (97.2)
Probability of success® NC 051 972
95% CI for probability of success NC (86.7, 98.3) (92.0, 99.0)

Abbreviations: CI = confidence interval, Max = maximum; Min = mininum; NC = not calculable; Q = quartile;
1{-FP = recombinant fusion protein linking coagulation factor IX with albumin.

?  Success = bleeding event was successfully treated with 1 or 2 infusions; failure = more than 2 infusions
were required to treat the bleed.

®  Probability of success is derived from a repeated measures mode] (expressed as percentages) and is defined
as the probability of achieving hemostasis with 1 or 2 infusions.

There were 3 bleeds that required > 2 infusions. All of them were joint haemorrhages, 2 being
traumatic and 1 spontaneous. They were each treated with 3 or 4 infusions. In each instance,
there was some delay in initiation of treatment.

Consumption of r1X-FP

Compliance with the prescribed prophylaxis regimen was high with the mean overall
compliance rate being 97.88%. Details of rIX-FP consumption during prophylaxis are
summarised in Table 20. The median dose of rIX-FP per infusion was approximately 46 1U/kg.
For all measures, consumption was slightly greater in the subgroup of children aged < 6 years.
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Table 20: Study 3002 rIX-FP consumption (for prophylaxis)

Age <6 vears Age 6 1o <12 years Total
(N=12) =15} (N=27)
Number of subjects on routine 12 (100.0) 15 (100.0) 27(100.0)
prophylaxis treatment, n (%%)
Total number of prophylaas 571 00 1471
mnfisions danng smdy
Number of propliviaxs
mftsions per month
o 12 15 27
Mean (SD) 432 (0.100) 4200127 431 (0.114)
Median 434 434 434
Q103 424,442 426,434 425,438
Min Max 42 44 3044 30,44
Weekly prophylaxis dose
(TUkg)
o 12 15 0
Mean (SD) 49,105 (10.2078) 45 609 (8.8703) 47163 (9.4650)
Median 48785 42590 45713
Q1.Q3 44.780, 56.215 40.398, 50.968 40.636, 55.778
Min, Max 20,07, 6923 30.88, 60.91 2007, 6923
Total prophylaxis dose per
month (TUkg)
o -4 15 27
Mean (SO 213517 (44.3848) 198314 (38.5693) 205.071 (41.1550)
Median 21218 185138 198.767
Q1,03 194,710, 244 430 175.654, 221.616 176.690, 242 530
Min Max 126.39, 301.02 134 .26, 264.84 126.39, 301.02
Total prophylaxis dose per
year (IU/kg)
n 12 15 27
Mean (SD) 2562.200 (532.6176) 2379.773 (462.8311) 2460.852 (493 8598)
Median 2545472 2222 253 2385208
Q1 Q3 2336.523, 2031.166 2107 843, 2659389 2120.278, 2910.356
Min, Max 1516.70, 3612 27 1611.08, 3178.11 1516.70, 3612.27
Total prophylaxis dose per
infirsion (TU/kg)
n 571 900 1471
Mean (SD) 49.030 (11.1418) 45.179 (8.9768) 46.674 (10.0469)
Median 49,876 43.253 45957
Q1. Q3 44,333, 34.205 30895, 50.000 40.000, 51.010
Min, Max 15.06, 77.48 26.03, 66.87 15.06, 7748

Abbreviations: Max = maxinnm, Min = minnmny Q = quartile; rIX-FP = recombinant fusion protein linking

coagulation factor IX with albumin; SD = standard deviation.

7.1.2.13. Results for other efficacy outcomes

Investigator’s overall assessment of efficacy in the treatment of bleeding episodes

For mild or moderate haemorrhages, efficacy was assessed as excellent or good for 96.2% of
episodes. Efficacy was not rated as poor in any episode.

There were two major bleeding episodes. These occurred in the same subject and were both
traumatic hip joint bleeds. Efficacy of rIX-FP was assessed as good by the investigator in both

instances.

Investigator’s overall assessment of efficacy in surgery

A total of two subjects underwent a total of two surgeries during the study. Both of them also
underwent multiple tooth extractions. Efficacy was assessed as good or excellent at all

assessment times.

Annualised bleeding rate for spontaneous bleeding episodes (ABsR) during prophylaxis

Annualized bleeding rates are summarised in Table 21. The rate for spontaneous bleeds during

prophylaxis was low (mean = 0.57 per year).
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Table 21: Study 3002 Annualised bleeding rates

Age <6 vears Age 6 to <12 vears Total
N=12) N=15) N=27)
Total bleeding episodes
Number of subjects withat 11 (01.7) 12 (80.0) 23(852)
least 1 bleeding episode
requaning treatment, o (%)
Anmuabzed bleeding rate
(bleeding episodes/vear/
subject)
n 12 15 b
Mean (SDY) 4.22 (3.561) 344 (3.178) 378 (3311)
Median 164 330 312
Q1.Q3 200,648 0.76,5.91 0.91.591
Min, Max 0.0 107 00,05 0.0,10.7
Spontaneous bleeding
episodes
Number of subjects withat 1 ( 8.3) 0(60.0) 10(37.0)
least 1 bleeding episode
requinng treatment, n (%)
Annealized bleeding rate
(bleeding episodes'year/
subject)
n 12 15 27
Mean (SD) 0.08 (0.287) 0.96 (1.103) 0.57(0.942)
Median 0.00 078 0.00
Q1,Q3 0.00, 0.00 0.00,1.99 0.00,0.91
Min, Max 00,10 00,35 0.0,35
Joint bleeding episodes
Number of subjects withat 6 ( 50.0) 10( 66.7) 16 ( 59.3)
least 1 bleedmg episode
requirng treatment, o (%)
Anmualized bleeding rate
(bleeding episodesyear/
subject)
n 12 15 27
Mean (5D) 1.20(1.993) 1.60 (1.722) 1.42(1.820)
Median 0.50 113 0.99
Q1.Q3 0.00, 145 0.00, 2.36 0.00,2.33
Min, Max 0.0,69 0.0,6.0 0.0, 69

Abbreviations: Max = macannm; Min = munimuny Q = quartile; SD = standard deviation.

Quality of life (Haemo-QolL)

In the subgroup of children aged 8-12 years mean total score decreased from 27.94 at baseline
to 20.35 at the end of the study, indicating some improvement in QoL. In the subgroup aged 4-7
years there was no improvement.?

7.2. Other efficacy studies
7.2.1.  Study 2004

Study 2004 was an open-label Phase I/II trial. A study schema is shown in Figure 5. After an
initial screening visit subjects underwent a PK evaluation lasting 7-14 days in which they
received a single IV infusion of rIX-FP at a dose of 25 IU/kg. After the PK evaluation subjects
entered a treatment period during which they received rIX-FP as either prophylaxis or on-
demand treatment for 20 weeks.

9 From the sponsor’s Summary of Clinical Efficacy: However, there were improvements in scores associated
with physical health and feeling more positive when dealing with the disease.
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Figure 5: Study 2004 Study schema

End of
Perlod:  Screening | PE i Treatment Study Visit

Upto  7Ttold
30 days days

Duration: At least 140 days (20 weeks)

. : ] | Onwdemand Treatment |
Subject Screcning I-FP >

Flow: Visit PE |

Prophylaxis Treatment |

PE = pharmacokinetics; rI¥-FP = recombinant fission protein linking coagulation factor IX with albumin.

The primary objective of the study was to evaluate safety of rIX-FP. One of the secondary
objectives was to evaluate the clinical efficacy of routine prophylaxis with rIX-FP with respect to
the prevention of bleeding episodes. The study was conducted at 2 centres (1 in Bulgaria and 1
in Israel) between July 2011 and June 2012.

The study included male subjects aged between 12 and 65 years, with previously documented
severe haemophilia B (FIX activity < 2%), previous exposure to FIX products with > 150
exposure days and no detectable inhibitors or past history of inhibitors. Exclusion criteria were
similar to those used in Study 3001.

Treatment regimens were as follows:

For prophylaxis, the initial dose was 15 to 35 IU/kg given once per week, based on the
subject’s previously determined PK profile and bleeding history. Dose was subsequently
adjusted up to 75 1U/kg once per week to maintain trough FIX activity levels at > 1%. If
bleeding episodes occurred at this dose, the treatment interval was shortened and the
maximum dose was maintained at 75 [U/kg.

For on-demand treatment subjects received 1 or more doses of at least 25 IU/kg. Doses
were decided by the investigator and were based on the subject’s previously determined PK
profile and bleeding history.

Doses were administered at a rate of approximately 250 IU per minute.

There was one secondary efficacy endpoint specified; the number of bleeding episodes in
subjects receiving a prophylaxis treatment regimen with rIX-FP during the last 12 weeks (from
Week 9 to Week 20) in the per-protocol population.

‘Additional’ efficacy endpoints specified were:

rIX-FP consumed during the last 12 weeks period compared with previous FIX consumed
during the 12 weeks of prophylactic therapy prior to screening:

Proportion of prophylaxis subjects on weekly routine prophylactic treatment on Week 20 or
at end of the study;

rIX-FP consumed per infusion, while maintaining weekly prophylactic treatment interval
during routine prophylaxis on week 20 or at end of the study;

Proportion of bleeding episodes requiring 1 or 2 infusions of rIX-FP to achieve haemostasis;

Investigator’s overall clinical assessment of haemostatic efficacy for treatment of bleeding
episodes, based on a 4-point ordinal scale (excellent, good, moderate, poor / none).

A total of 17 subjects were enrolled and treated; 13 received prophylaxis treatment and 4
received on-demand treatment. Mean age was 26.1 years (range 13-46). All were Caucasians.

Results

Results for the specified secondary efficacy endpoint are summarised in Table 22. For the 13
subjects receiving prophylaxis treatment, the mean (* SD) number of bleeding episodes in the
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last 12 weeks of treatment was 0.8 (+ 1.24). For the 4 subjects receiving on-demand treatment
the mean number was 6.8 (+ 1.26).

Table 22: Study 2004 Number of bleeding episodes

Previous

Prophylaxis On=Demand Cn=Demand
Treatmentc Treatment [1] Treatment Total
BEleeding Type (H=13) H=3) (H=4) (H=1T7)
Tozal Bleeding Episodes
Number of BEleeding Episcdes
Requiring Treatment
Recorded During the Last 12
Weeks of Treatment Per Subject
o 13 4 17
Mean (SD) 0.8 (1.24) 1.3 (2.31) 6.8 (1.26)
25, 7%+ 2 D.0O, 1.0 7.5
Min, Max 0, 4 o, 4 5, 8
Hoze: Multiple bleeding episcdes that occur on the same date/time are counted as a single unigue episcde with multiple locations.
Fercentages are based on © mber of subjects in the treatment modality or subpopulatiom. In this table, Post-BL coincides with
Ir nt Fe g
(1] Subgroup of su is treatment regimen who were receiving on-demand treatment only prior to study encry, as
indicated on treatment his

Results for the additional efficacy endpoints were as follows:

There were 10 subjects in the prophylaxis group who had received prophylaxis with
another FIX product prior to study entry. In these 10 subjects, mean (+ SD) FIX consumption
during the 12 weeks prior to study entry was 87.7 (£45.8) IU/kg per week. For the same 10
subjects, mean (* SD) rIX-FP consumption during the last 12 weeks of the study was 58.6
(¥10.7) IU/kg per week;

Of the 13 subjects who were commenced on the prophylaxis regimen, all were able to
maintain a 7 day dosage interval to the end of the study;

The mean (* SD) amount of rIX-FP consumed per infusion during weekly prophylaxis over
the course of the study was 55.1 (* 13.9) 1U/kg;

Over the course of the study there were a total of 85 mild or moderate bleeding episodes
that required treatment. All these episodes were successfully managed with 1 infusion
(89.4%) or 2 infusions (10.6%). There were no major bleeding episodes during the study.

The investigators assessed efficacy as excellent in 53 episodes (62.4%), good in 29 episodes
(34.1%) and moderate in 3 episodes (3.5%).

7.2.2. Study 3003

Study 3003 is an open-label Phase IlIb trial. A study schema is shown in Figure 6. The study
design includes 4 arms:

Arm 1 enrolled subjects who had previously been treated with rIX-FP in a previous study,
except those who had participated in Arm 2 of Study 3001;

Arm 2 enrolled subjects who had previously been treated with rIX-FP in Arm 2 of Study
3001 (these subjects had received 26 weeks of on-demand treatment and then had been
switched to prophylaxis treatment with a 7 day dosage interval);

Arm 3 enrolled any new PTPs (who had not previously received rIX-FP) who require major
non-emergency surgery;

Arm 4 is to enrol previously untreated patients (PUPs).
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Figure 6: Study 3003 Study schema

Month Month Month  Month 36/

| !IS 1|2 1IEI End u:lfsl].lu:hcI

TP from Routine prophifacs (paraliel on-demand and preventative treatment as needed)
5
previous Arm 1 t
rX-FP studies e— |Trea1ment mtenal- 7, 10, or 14 da',rs| Treatment interval: 7, 10, 14, or 21= days | >
{except Arm 2 of L
Study 3001)
Treatment mtenal- 7 days .r | A

FTP's from Arm 2 =25 weeks prophylaxis In Study 3001) | \
Am 2 of | Treatment interval: 7, 10, 14, or 21* days )
Study 3001 Treatment interval: 14 days i /

(=26 weeks proghyiaxs In Study 3001) |; | /
New PTPs Arm 3 .
requiring major 7 7, Treatment nterval: 7 ” Treatment interval: 7. 10, 14, or 21 days | >
m‘b—emergenny EI | days .10, 14,

Suruew
substudyt

Arm 4
New PUPs —

Treatment interval: 7 days or on-demand onby || Treatment interval: 7 days >

I = International Unat(s); PK = pharmacokinetic(s); PTP = previously treated patient; FUP = previcusly unireated patient;

TC{-FP = recombinant fiision protein linking coagulation factor I with albumin.

*  Only subjects =18 years of age with =6 months of prophylaxis treatment with a 14-day treatment inferval may switch to
a 21-day treatment interval, after PK evaluation with a single dose of 100 IU/kg rIX-FP.

Subjects from Arms 1 and 2 who require miner or major non-emergency surgery and subjects from Arm 4 who require
Mminor noN-emergency Surgery may also participate in the surgery substudy.

Arm 3 was specifically designed to enrol subjects due to undergo surgery. However, subjects
enrolled in the other three arms could also participate in a surgical sub study.

The primary objective of the study as a whole was to evaluate the safety of rIX-FP, as measured
by the development of inhibitors. The primary objective of the surgery sub study was to
evaluate the efficacy of rIX-FP in the prevention and control of bleeding in subjects with
haemophilia B undergoing surgery. There were a number of secondary and exploratory
objectives related to evaluation of efficacy and safety of prophylaxis and on-demand treatment.

The study commenced in February 2014 and is ongoing. It is being conducted at 39 centres in
15 countries. The date for data cut-off for inclusion in the submitted study report was 9 January
2015. The study report itself was dated 24 February 2015. It was described as an abbreviated
study report presenting interim analyses only. The sponsor proposes to prepare a final study
report on completion of the study.

Comment: The submitted study report presented efficacy data from the surgical substudy only.
Hence only the surgical substudy will be discussed any further with respect to
efficacy. The report also included safety data, which is reviewed as part of section 8
of this report.

Doses of rIX-FP used in subjects undergoing surgery were as follows:

Approximately 3 h prior to surgery a single dose of rIX-FP was administered. The dose was
based on the subject’s PK data but was in the range of 50 - 100 IU/kg. The aim was to
increase plasma FIX activity levels to 60-80% or higher;

During surgery additional doses could be administered depending on plasma FIX activity
levels, type of surgery and local standard of care. Plasma FIX activity levels were to be
measured prior to these repeat doses. For major surgery it was aimed to maintain trough
FIX activity levels at 60-80%;
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Post-operative doses could be administered for up to 14 days after surgery depending on
plasma FIX activity levels and type of surgery. FIX activity levels were to be measured before
repeat dosing.

Efficacy was to be assessed in the surgery sub study through:

The investigator’s overall assessment of haemostatic efficacy. The scale used was the same
as that used in Study 3001.

Intraoperative and postoperative haemoglobin levels;

A comparison of the preoperative predicted surgical blood loss for a subject without
haemophilia undergoing the same type and extent of surgical procedure and the estimated
intraoperative blood loss;

A comparison of the preoperative predicted surgical blood loss for a subject without
haemophilia undergoing the same type and extent of surgical procedure and the actual
transfusion requirements;

By the time of data cut-off a total of 80 subjects had been enrolled and treated in the study. 76 of
these subjects had participated in earlier studies and 4 new subjects had enrolled and been
treated in Arm 3. Overall a total of 7 subjects had participated in the surgical sub study; 3 from
Arm 1, 1 from Arm 2 and 3 from Arm 3 (one subject enrolled and treated in Arm 3 had yet to
undergo surgery by the time of data cut-off). The 7 subjects had undergone a total of 7 surgical
procedures.

Results for the 7 subjects undergoing surgery are summarised in Table 23. Haemostasis was
rated as excellent or good in all cases. One subject undergoing total knee replacement had
clinically significant low haemoglobin during surgery (102 g/L). Estimated intraoperative blood
loss was below or within the range predicted preoperatively by the surgeon. One subject
(undergoing total knee replacement) required a blood transfusion of 280 mL. This amount was
within the range predicted preoperatively by the surgeon.

Table 23: Study 3003 Investigator’s overall assessment of haemostasis in surgery

Asseisment of bemostasis

Number of
TESpOmse T FP
Wonnd imjections
chisure Tihoursor  daring illl‘ii‘il
_Surgical procedurs _Subjactpumbir (8 hewrs) discharge * paiod
Excision of pigmental nevis = Not reported Excellem 3
Tumibil area
Rhmoplasty, submmacosal resection, Excellent Excellent 4
and inferior nebmeciomy
Endoscopic mucosal resection Excellent Excellem 4
Root canal Not reponted © ot reponted © 3
Right ankle arthroplasty Excellent Excellent [
Total knee replacement, left Good Not reported [
Total knee replacement, night Excellent Excellent [

fIX-FP = recombinant fission protein linking coagulation factor I with albunin
¥ Whichever ocomred firag
" AN doses including preoperstive doce and doces after augery e counted for the 14 days
{336 howrs) following surpery.
Craly an overall assessaent of henostasis response (excellent) was reported
Note: Data based on autofl of 09 Jary 201 5. Fmal results wall be seported in the fimal clmical shady repost

Mean pre-operative dose was 79 IU/kg. No intraoperative doses were given. The total number
of doses ranged from 3 to 7.

7.3. Analyses performed across trials (pooled analyses and meta-
analyses)

There were no pooled analyses or meta-analyses presented.

Submission PM-2015-01850-1-4 Extract from the Clinical Evaluation Report for Idelvion Albutrepenonacog Page 38 of 57
alfa (rch)



Therapeutic Goods Administration

7.4. Evaluator’s conclusions on clinical efficacy

The pivotal studies complied with the requirements of the EU guideline for Factor IX products.
The guideline states that pharmacokinetic endpoints such as incremental recovery, half-life,
AUC and clearance are important surrogate endpoints for efficacy for a FIX product. As
described in section 4 of this report, the PK data for rIX-FP indicate that the product restores
FIX activity to plasma of subjects with severe FIX deficiency, with a half-life that is prolonged
compared to conventional FIX products.

As recommended by the EU guideline, the two pivotal studies were conducted in previously
treated patients (PTPs).

Study 3001 examined efficacy in adults and adolescents. This study demonstrated that
switching subjects from an on-demand regimen with rIX-FP to a prophylaxis regimen resulted
in a significant reduction in the incidence of spontaneous (and total) haemorrhages. It also
demonstrated that in certain subjects, the dosage interval for prophylaxis could be extended to
10 or 14 days without a notable increase in the frequency of bleeding episodes.

For the treatment of mild or moderate bleeding, 98.6% of episodes could be managed with 1 or
2 infusions of rIX-FP. Efficacy of rIX-FP in the treatment of bleeding was assessed as excellent or
good in 94.2% of episodes by the investigators, and 94.1% of episodes by the subjects. In this
study there were no episodes of major bleeding.

Study 3002 examined efficacy in paediatric subjects aged < 12 years. In this study a prophylaxis
regimen using a 7 day dosage interval was found to be associated with a low rate of
spontaneous haemorrhage.

For the treatment of bleeding, 97.2% of episodes could be managed with 1 or 2 infusions of rIX-
FP. Efficacy of rIX-FP in the treatment of mild or moderate bleeding was assessed as excellent or
good in 96.2% of episodes by the investigators. Efficacy was also assessed as good in 2 episodes
of major bleeding.

These data indicate that rIX-FP is effective for prophylaxis therapy and the treatment of
bleeding episodes in previously treated patients.

Efficacy in surgery was assessed with a total of 15 surgeries in 13 subjects. Where the
investigator reported on overall assessment of haemostasis, the assessments were ‘excellent’ or
‘good’ in all cases.

7.4.1. Limitations of the efficacy data

One of the proposed dosage regimens for prophylaxis therapy in the draft Pl is 50-75 IU
every 14 days. The text implies that subjects can commence prophylaxis with rIX-FP using
this regimen. The efficacy data do not support such an approach. In Study 3001 all subjects
commenced prophylaxis with a 7 day dosage interval and only those subjects who met
certain criteria could be transitioned to a 10 or 14 day dosage interval (see section Study
3001; Study treatments). It is likely that a 14 day regimen will have reduced efficacy in
subjects who do not meet these criteria. Therefore the use of a 14 day dosage interval
should be similarly restricted in the PI.

For prophylaxis, a dosage interval of more than 7 days has not been studied in children aged
< 12 years. The sponsor is proposing that a suitable prophylaxis regimen for use in this
group is 50-75 IU/kg every 14 days. The population PK modelling suggests that the median
trough FIX activity level in children will be lower than adults, due to increased clearance.
With a 14 day dose interval, there is a risk that the efficacy of prophylaxis will be reduced in
children compared to that seen in adolescents and adults in Study 3001. Prophylaxis
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regimens have traditionally aimed to maintain a factor IX activity level of > 1% at trough.
Bleeding episodes are observed infrequently in subjects who are able to maintain such
levels.10 According to the population PK model, the predicted median trough level of FIX
activity in subjects aged 0-6 years receiving the proposed regimen of 50 1U/kg every 14
days is only 1.1%. A sizeable proportion of these subjects are therefore likely to develop
trough levels of < 1%. In the absence of clinical evidence of efficacy, the dosage interval for
prophylaxis in children aged < 12 years should be limited to 7 days.

The EU guideline requires that efficacy in the surgical setting should be studied in at least 10
major surgeries (in at least 5 separate individuals). Although efficacy of rIX-FP has been
studied in 15 surgeries in total, many of these appeared to be fairly minor procedures, and it
seems unlikely that the EMA minimum requirements have been met. The sponsor should be
asked to identify which of the 15 procedures it considers to be ‘major’ and provide a
definition of what constitutes major surgery.

Efficacy has not been studied in previously untreated patients (PUPs). The EU guideline
does not require a study in PUPs prior to initial marketing approval for a novel FIX product;
however it does suggest that such a trial should be conducted and submitted at a later time.
The sponsor is planning to study PUPs in Study 3003.

No studies were submitted examining efficacy in patients with inhibitors.

8. Clinical safety

Safety issues associated with FIX products in general include:
Immunogenicity, including inhibitor development and allergic reactions (e.g. anaphylaxis);
Thrombogenicity;

Fevers, chills etc.

8.1. Studies providing evaluable safety data

All the five studies submitted provided safety data. In the Summary of Clinical Safety the
sponsor provided a pooled analysis of safety data from Studies 2001, 2004, 3001 and 3002. Data
from the ongoing Study 3003 were presented separately. 76 of the 80 subjects enrolled in Study
3003 had been previously treated with rIX-FP in one of the earlier studies. Only 4 new subjects
were enrolled (all in Arm 3). The pooled analysis has been used as the primary basis for the
review of safety in this report.

Safety data collected in the studies included the following:
8.1.1. Pivotal efficacy studies (3001 and 3002)
In the pivotal efficacy studies, the following safety data were collected:

General adverse events (AEs) were assessed on an ongoing basis throughout the studies. At
each visit, investigators specifically inquired (via non-leading questioning) about any AEs
that might have occurred since the last visit. AEs were classified according to severity (mild,
moderate or severe) and causality (not related, unlikely to be related, possibly related,
probably related, and related).

10 Jiménez-Yuste V, Auerswald G, Benson G et al. Achieving and maintaining an optimal trough level for prophylaxis in
haemophilia: the past, the present and the future. Blood Transfus; 2014; 12: 314-9.
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AEs of special interest were immunogenic events (for example, inhibitor development),
hypersensitivity events and thrombogenic events.

8.1.1.1.  Immunogenicity testing

Inhibitors against factor IX: Anti-FIX neutralising antibodies were quantified using the Bethesda
assay with the Nijmegen modification. Results were expressed as Bethesda units (BU) per mL. A
positive assay was defined as = 0.6 BU/mL.

Antibodies against rIX-FP: A screening assay (direct-binding ELISA) was used to detect
antibodies against the rIX-FP molecule in blood samples. If this assay was positive, the samples
were tested with a second confirmatory direct-binding ELISA, which was able to discriminate
between antibodies directed at plasma-derived FIX, BeneFIX and albumin. If this confirmatory
assay was negative for all three antibody signals, then the screening assay was considered a
false positive.

Antibodies against CHO host cell protein: An ELISA screening assay was performed. In the event
of a positive assay confirmatory assays were performed.

These tests were performed at a central laboratory. They were performed at screening and at
regular intervals throughout the studies (3001: weeks 12, 28, 44 and 60 or end of study; 3002:
weeks 4, 12, 24, 36 and end of study for inhibitors and weeks 12, 36 and end of study for
antibodies).

Other laboratory tests, including the following, were performed:

Biochemistry: blood urea nitrogen (BUN) or urea, creatinine, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), lactic dehydrogenase (LDH), bilirubin, alkaline
phosphatase (ALP), total protein and albumin. Sodium, potassium, calcium, phosphate,
bicarbonate and glucose were measured in 3001 only.

Haematology: haemoglobin, haematocrit, mean corpuscular volume (MCV), red blood cell
(RBC) count, white blood cell (WBC) count (including differential neutrophils, lymphocytes,
monocytes, eosinophils, and basophils) and platelets.

Urinalysis (3001 only); specific gravity, pH, blood (and erythrocytes if blood positive),
protein, glucose, ketones, and bilirubin.

These were performed at screening and at regular intervals throughout the studies (3001:
weeks 12, 28, 44 and 60 or end of study; 3002: weeks 4, 24 and end of study). Tests were
performed at local laboratories.

Markers of activation of coagulation (D-dimer, prothrombin fragments 1+2, thrombin-anti-
thrombin) were measured in Study 3001, during the PK evaluation (at baseline, 30 minutes
and 24 hours) and in subjects undergoing surgery.

8.1.2, Non-pivotal efficacy studies

Similar safety monitoring was performed in the other studies (2001, 2004 and 3003). In Study
3003 laboratory parameters were only measured at screening and months 12 and 24 for
subjects on prophylactic treatment.

8.2. Patient exposure

The pooled safety population (from Studies 2001, 2004, 3001 and 3002) included a total of 107
unique subjects. The extension Study 3003 is still ongoing and has enrolled 76 of the 107
patients together with 4 new patients. All subjects were treated with rIX-FP and no comparators
or placebos were used. In some studies subjects also received a single dose of their prior FIX
product to enable a comparison of PK parameters.
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Exposure to rIX-FP is summarised in Table 24. In the pooled safety population the median
number of exposure days (EDs) was 63.0. A total of 75 subjects had at least 50 EDs, and 16
subjects had at least 100 EDs. The median number of days on study was 469.0. In the ongoing
Study 3003, extent of exposure was lower (median EDs = 21.0; see Table 24).

Comment: The EU guideline requires a total exposure of 40 subjects receiving > 50 EDs,
including 10 subjects aged < 6 years and 10 subjects aged 6 to < 12 years. The actual
numbers achieved in the rIX-FP clinical program (pooled safety population) were
75,10 and 15.

Table 24: Extent of rIX-FP exposure

Study 2004 Study 3001 Study 3002 Overall Safety Population® Study 3003°
N=17) N=463) WN=217) (N=107) (N =80)

Exposure davs (EDs)"

Mean (SD) 425(1728) 64.8 27.27) 61.9 (12.63) 60.5 (38.64) 223 (9.53)

Median (min, max) 50.0 (12, 59) 71.0 (4. 103) 58.0 (42,94) 63.0(1,158) 210(1,48)

=50 EDs, n (%) 14222 2004 32(299) 80 (100.0)

=350 EDs, n (%) 9(52.9) 49(71.8) 25 (92.6) 75 (70.1) 0

=75 EDs, n (%) 0 240381 0 33(308) 0

=100 EDs, n (%) 0 2(32) 0 16 (15.0) 0

Total mumber of EDs 722 4080 1672 6471 NC
Study duration (days)

Mean (SD) 283.1(8145) 550.6 (193.96) 3974 (77.36) 483.4(291.93) 206.5 (73.11)

Median (min, max) 326.0 (119, 340) 617.0 (42, 844) 382.0 (287, 554) 469.0 (25, 986) 195.5 (44, 338)
Study duration (months)

Mean (SD) NC 18.1 (6.37) 131254 159 (9.59) 6.8 (2.40)

Median (min, max) NC 203(14,27.7) 12.6(9,18) 154(0.8.324) 64(14,11.1)
Total snhjecr—_vem-«;" NC NC NC 1416 NC
Number of injections

Mean (SD) NC NC 61.0 (12.58) 60.6 (38.67) NC

Median (min, max) NC NC 57.0 (41,93) 63.0(1,158) NC
Total IU administered

Mean (SD) NC 247884 (136633.5) 79971 (42796.5) 190257 (1855573) 82884 (48743.9)

Median (min, max) NC 253688 (9738.9, 662353.0) 66942 (223320, 198491 8) 126810 (1900.0, 999051 4) 86186 (7580.0, 256195.0)
Total IU / injection

Mean (SD) NC NC 1290.6 (580.0) 3146.0 (1633.7) NC

Median (min, max) NC NC 1064.0 (230.0, 3190.0) 3000.0 (138.9, 10570.0) NC

Abbreviations: ED, exposure day; max, maximum; min mininmum; NC, not calculated; rD{-FP, recombinant fusion protein linking coagulation factor I with
albumin; SD, standard deviation.

* The Overall Safety population includes subjects from studies 2001, 2004, 3001, and 3002. Note: exposure data from Study 2001 are not included as a separate
column because the study was a dose-escalation study in which subjects received only 1 (n= 18) or 2 (n=7) doses of rIX-FP.

® Exposure as of the 09 January 2015 cut-off date.

 An exposure day is any day that the subject receives an injection of tD{-FP regardless of the number of injections on that day or the number of injections.

4 Subject-years = (last visit day on study — first injection day) / 365.25.

8.3. Adverse events
The overall incidence of AEs, serious AEs etc. is shown in Table 25.

Table 25: Overall incidence of AEs

Study 2001 Study 2004 Study 3001 Study 3002 Overall Safety Study 3003°
Population®
(N=25) N=17) (N=163) N=27) N=107) (N=380)
n (%) E n (%) E n (%) E n (%) E n (%) E n (%) E
Any TEAE 13 (52.0) 22 14 (324) 46 54 (857) 347 26 (963) 152 04(879) 579  20(363) 74
Any related TEAE 3 (120) 4 0 0 5 @9 11 0 0 8(5 15 o o
Any TESAE 0 0 0 0 2 (32) 2 4(48 6 6(56 8 225 2
Any related TESAE 0 0 0 0 0 0 0 0 0 0 0 0
Any TEAE leading to withdrawal 0 0 0 0 2362 2 0 0 2(9 2 0 G
Any fatal TEAE 0 0 0 0 0 0 0 0 0 0 0 0
Any TEAE within 72 hours of dose 7 (28.0) 11 12 (70.6) 27 44 (608) 111 22 (815 50 75(70.) 213 15(188) 22

Abbreviations: E, events; NR. not reported; TEAE, treatment-emergent adverse event; TESAE, treatment-emergent serious adverse event.

* The Overall Safety population includes subjects from studies 2001, 2004, 3001, and 3002.

® Adverse events do not include AFs that were ongoing prior to study entry.

 One subject in Study 3003 had an AE that was ongoing in Study 3001, prior to entering Study 3003. In Study 3003, the AE was considered by the Investigator
to be treatment-related, and eventually led to study withdrawal Because the AF was not considered a TEAE in Study 3003, the AE was not counted as an AE
leading to withdrawal.

8.3.1. All adverse events (irrespective of relationship to study treatment)

Common AEs (incidence > 5%) that occurred in the studies are summarised in Table 26.
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Table 26: Common AEs (incidence > 5%)

Study 2004 Seudy 3001 Study 3002 Owerall Safety Study 3003
Population®
Systemn Organ Class N=1T) (N =163) N=17) (N =107 (N =80)
Preferred Term o (%) E o (%) E 1 (%a) E o (%) E o (%) E
Any TEAE 14 (824) 46 54(857 47 (063 152 o4 (879 379 M6 T
Infections and Infestations 4(235 6 400635 &7 18(667) 42 46 (4300 97 11138 16
Nasopharyngitis e £ 16(254) 3% 048 6 2206 4 6075 8
Influenza - - Ly 10 - - 8 (7% 13 - -
Upper respiratory tract infection 2 (118) 4 S (09 7 2049 2 38 (0% 13 - -
Gastroentenitis = = i - Ly 3 6 (56 7 - -
Bronchitis - - 39 5 LY 4 B 05 9 - -
Pharyngitis 1 5% 1 509 5 209 3 8 (5 9 - -
Tomsillitis 1 58 1 - - o - o - - s
Ear infection - - - - (LY 4 - .- - -
Viral infection - - - 104 3 - - - -
Mollzscum contagiosm - - .- - 2 (74 2 -- .- - -
Musculoskeletal and Ty 17 B(444) 68 2296 10 294271 57 B{l0O) 10
Coannective Tissoe MDisarders
Arthralgia 5(29.4) 11 2143 19 4(14.8) 5 19 (178 40 - -
Back pain - - 6 (9.5 3 - - 8 (75 10 - -
Synovitis 1 (59 2 4 (63) 7 - - - - - -
Pain i extremty - . = 28 2 6 (56 7 - -
Bone pain 1 5% 1 - - - - - - - -
1 (5% 1 £ = - - = = = o
Joint range of motion decreased 1 (3.9) 1 - - - - - - - -
Muscle spasms 1 (59 1
Nervous Svstem Disorders 4(235 4 22349 48 Iy 5 2 (206 M = -
Headache 3INTE 3 150238y M 1049 206 H - -
Dizriness 1 (5% 1 4 (63 5 - - - - - -
Srudy 2004 Srudy 3001 Smudy 3002 Overall Safery Srudy 3003*
Population®
System Organ Class ™ =17) ON=63) oN=127) =107 (N=80)
Preferved Term n (%) E B (%) E B (%) E n (%) E a(*) E
Injury, Poisoning and Ty 9 349 4 10E70 35 20 H 2(11.3) 10
Procedural Complications
Hand Fracthwre 2(11.8) 2 - - - - - - - -
Laceration 2Ly 2 - — - - 6 (56 6 - -
Limnb ingury 1 (5.9 1 6 (95 6 - - 10 03 10 - -
Contusion 1 (59 1 4 (63 8 ey 9 10 (93) 18 - -
Head injury 1 59 1 - — 1L 3 - - = -
Injury 1 (59 1 - - 204 4 - - - -
Radms fracture 1 (5.9 1 - - - - - - -
General Disorders and (178 5 10159 14 9@ 15 10 (93 15 4 (5.0 5
Administration Site Conditions
Injection site swelling L 5% 3 - - - - - - - -
Injection site erythen 1 (59 1 - - - -
Injection site hemorrhage 1 (59 1 - -- - -- -- -- - -
Pyrexia - - - - 9333 14 10 93 15 B -
Gastrointestinal Disorders 1 (39 1 21(313) = 10370 15 M43 15 7(88) 11
Diarthea - - 5009 6 204 2 765 8 - -
Dryspepsia 1 (59, 1 = - = = = = - =
Dental discomfort - - - 2004 2 - = 2 =
Toothache - - 5(0%m 5 204 12 785 7 - -
Vomiting - - A - 274 2 - - - -
Respiratory, Thoracic and - o{143) 10 7259 10 765 7 - -
Mediastinal Disorders
Cough - e it = 4148 4 765 7 “ &
Oropharyngeal pain - - - - 204 2 - - - -
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Table 26 continued: Common AEs (incidence > 5%)

Study 2004 Study 3001 Stachy 3002 Orverall Safety Study 3003
Population”

System Ourgan Class N=17) N = 63) (N=17) ™= 107) (N = 8}

Preferved Term o (%e) E n (%) E m (%) E m (%) E n (%) E
Eve Disardess 2 (118 2 2 (74 2 - -

Conjunctivitis 1 {39) 1 - - - -

Eye pain 1 (3% 1 - - - 4 2 =2 i i
Investigation: 1 (3% 1 4 (63) 4 = a - - - -

Weight decreased 1 (39 1 - - - & 5 = = i
Skin and Sabcutaneous Tissue 1 (3%, 1 sy 17 LD 7 - - - -
Disorders

Rash follicular 1 6% 1 - - - - - - - -
Blood and Lymphatic Svstem - . - - 40148 4 & (589 ¢
Disorders

Anemia - - - 274 2 6 (3.8 & - -
PFsvchiatric Disorders - - 4 (63) 4 - - - - - -

Abbrevistions: E, mumber of events; TEAE, treatment emergent adverse event

* The Croerall Safety population mehsdes sulvects from stuches 2001, 2004, 3001, and 3002

¥ Adverse evenis do pot inchde ongoing TEAE:s from lead-im stdies.

Mote: Diata are shovm for AEs reporied fior = 5% of sulects m any stody or the Onverall Safety population. A dash indicates that the AE was reported for < 5% of
subpects in the respective study of Overall Safety Population. Adverse events reposied i Study 2000 are not presented separacely bt are mehaded in
the Orverall Safety population

8.3.1.1.  Pooled safety population

The overall incidence of AEs in the pooled safety population was 87.9%. A total of 579 events
were reported. Of these, 483 (83.4%) were rated as mild, 88 (15.2%) as moderate and 8 (1.4%)
as severe.

Comment: The most frequent AEs were events that commonly occur in the general population
(headache, nasopharyngitis, injuries, respiratory tract infections, influenza, and
gastroenteritis) and might be expected in a group of subjects followed for over a
year. Musculoskeletal events were also common. Haemophilic arthropathy was
common among adult subjects at baseline (23.4% of the pooled safety population,
38.1% of subjects in Study 3001) but not among children (0% of subjects in Study
3002). Pyrexia was reported in 9.3% of subjects (most in children in Study 3002).

8.3.1.2.  Study 3003

The overall incidence of AEs was 36.3%1! . The pattern of common AEs was similar to that
observed for the pooled safety population.

8.3.2. Treatment-related adverse events (adverse drug reactions)
8.3.2.1.  Pooled safety population

AEs that were assessed as being related to rIX-FP occurred in 7.5% of subjects. These are listed
in Table 27. The only treatment-related event that occurred in more than 1 subject was
headache (n=2). One subject developed a hypersensitivity reaction. This event is discussed
further below (section Liver function below).

11 Data from the on-going study at the time of analysis: extracted from Study 3003 data-cut date 28 July
2015
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Table 27: Treatment related AEs (Pooled safety population)

Tetal

System Organ Claas [H=10T)
Preferred Term n i3] b
Any Balated IreaTmenc-ImSrgent ATS 8 [ 7.5) 15
HERVODS SYSTEM DISCRDERS 3{ 2.8) 4
HEADRCHE 2 [ 1.9) 3
DIZZINESS 1( 0.9 1
GENEZRAL DISORDERS AND ADMINISTRATION SITE CONDITIONS 3 [ Z.8) 3
FEELING HOT 1( 0.9 1
IRJECTION SITE ERYTHEMA 1 { 0.9) 1
INJECTION SITE HASMATOMA 1 0.9 1

SEIN AND SUBCUTANEOUS TISSUZ DISORDERS 20 1.9 &
RhSH 1 0.9 5
ICZEMA 1 ( 0.9 1

GASTROINTESTINAL DISORDERS 1( 0.9 1
CONSTIPATION 1( 0.9 1

IMMUNE SYSTEM DISORDERS L 0.8 1
HYBERSENSITIVITY 1 { 0.9 k)

Studies Fooled: 2001, 2004, 300L, and 3002,

Hotes: An RS i3 regarded a2 treacment emezgent (TERE) if it was present prior ©o the Zirac dose of rIN=EFF and subsequently
worasned in SeVerity, OF Was NOT PREIERT prior oo The firat dose but subsequently sppeazed. Ralated ADs are those events
whiss relaticaship To study Treatzent 1a related, probably related, or possibly related, in the cpinien of the investigamar.
Jable presents nu=ber and percentage of subjects [n{W)) and mumber of events (I). Fercentages are based on the nu=ber of
subjects in the popnlation.

8.3.2.2. Study 3003
There were no AEs assessed as being related to rIX-FP in Study 3003 at the time of evaluation.
8.3.3. Deaths and other serious adverse events
8.3.3.1.  Deaths
There were no deaths reported in any of the submitted studies.
8.3.3.2.  Serious AEs
A serious AE (SAE) was defined as any untoward medical occurrence that:
Results in death;
[s life-threatening;
Requires in-patient hospitalization or prolongation of existing hospitalization;
Results in persistent or significant disability or incapacity;
[s a congenital anomaly or birth defect;

[s ‘medically significant’ - defined as an event that does not necessarily meet any of the
above SAE criteria, but which is judged by a physician to potentially jeopardize the subject
or require medical or surgical intervention to prevent one of the above outcomes.

Pooled safety population

The incidence of SAEs in the pooled safety population was 5.6% (n=6). A total of 8 events were
reported. None were assessed as being related to rIX-FP.

There was one case of ‘acquired epileptic aphasia’. This event occurred in a 55-year-old White
male with a previous history of epilepsy. He experienced an ‘epileptic crisis with persistent
aphasic disorders’. The aphasia had resolved one month later.

Study 3003

The incidence of SAEs in Study 3003 was 2.5% (n=2). Only 2 events were reported -
oesophagitis and colonic polyp. Both required hospitalisation. Neither was assessed as being
related to rIX-FP.
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8.3.4. Discontinuation due to adverse events
8.3.4.1.  Pooled safety population
Two subjects (1.9%) discontinued treatment due to an adverse event:

Hypersensitivity. A 22-year-old Caucasian male with no significant past history apart from
haemophilia B experienced a hypersensitivity event while receiving his fourth infusion of
rIX-FP while on a prophylaxis regimen in Study 3001. He complained of nausea, a sweet
taste in the back of his throat and tachycardia approximately 1 minute after the start of the
infusion. Prior to the infusion his pulse was 51 beats/minute (bpm) and his blood pressure
was 110/69. During the event his pulse increased to only 60 bpm and his blood pressure
rose to 134/78. There was no rash, oedema or wheezing. The infusion was stopped and he
was treated with [V normal saline. The symptoms resolved after 23 minutes.
Immunogenicity testing conducted approximately 3 weeks later was negative for FIX
inhibitors and antibodies to rIX-FP.

Headache. A 30-year-old-Japanese male received on-demand treatment with rIX-FP in Arm

2 of Study 3001. He experienced a mild headache (lasting 4 days) after his 7t infusion and a
moderate headache (lasting 1 day) after his eighth infusion. The investigator assessed both

events as being related to rIX-FP and the subject was withdrawn.

Comment: Another subject in Study 3001 (24-year-old, Caucasian male) chose to withdraw
from the study after experiencing five episodes of rash over a period of four months,
while on a prophylaxis regimen. The episodes were mild or moderate in severity
and all were assessed as being related to rIX-FP. All the episodes lasted for up to one
month and eventually resolved. Immunogenicity testing conducted at the end of the
study was negative for FIX inhibitors and antibodies to rIX-FP. It is not clear from
the patient narrative provided whether these events contributed to the subject’s
decision to withdraw.

8.3.4.2. Study 3003

One subject was withdrawn due to elevated gamma-GT values. This was a [information
redacted] who had a history of alcoholic liver disease and hepatitis C at baseline, when
originally enrolled in Study 3001 [information redacted]. Throughout Study 3001, including at
screening, monitoring of LFTs demonstrated mild elevation of transaminases, alkaline
phosphatase and LDH with bilirubin in the normal range. The investigator classified the
elevated GGT as being related to rIX-FP, since a causal relationship could not be ruled out.

Comment: The sponsor considered that the pre-existing alcoholic liver disease was more likely
to be a plausible explanation for the event.

8.3.5. Adverse events of special interest
8.3.5.1. Immunogenic events
Inhibitors against FIX
No inhibitors against factor IX were reported in any of the submitted studies.

Comment: The development of inhibitors is the major safety issue associated with FIX
replacement products. Inhibitors develop in less than 5% of haemophilia B patients
overall, but in 9-23% of patients with severe FIX deficiency.!2 They usually occur
early in treatment. In an international registry of haemophilia B subjects with
inhibitors, development of inhibitors occurred after a median of 11 exposure days

12 DiMichele D. Inhibitor development in haemophilia B: an orphan disease in need of attention. Br ] Haem. 2007; 138
(3),305-315.

Submission PM-2015-01850-1-4 Extract from the Clinical Evaluation Report for Idelvion Albutrepenonacog Page 46 of 57
alfa (rch)



Therapeutic Goods Administration

(range 2 - 180 EDs).13 rIX-FP is a novel molecule, and it is possible that it may be
more antigenic than plasma derived or recombinant FIX and be associated with a
higher rate of inhibitor development. The submitted studies only included subjects
previously treated for > 150 EDs, and excluded those with a past history of
inhibitors or a family history of inhibitors. Such a population would have a low risk
of developing inhibitors. In order to reliably document the rate of inhibitor
development associated with rIX-FP it would be necessary to conduct a study in
previously untreated patients (PUPs). As described above such a study is apparently
underway.

Antibodies against rIX-FP

No treatment-emergent antibodies to rIX-FP were detected in any of the submitted studies. One
subject in study 2004 had a positive test at baseline and at Day 10, with negative tests at weeks
4 and 12.

Antibodies against CHO proteins

No treatment-emergent antibodies to CHO proteins were detected in any of the submitted
studies.

8.3.5.2. Hypersensitivity reactions

One hypersensitivity event was reported (see section Discontinuation due to adverse events;
Pooled safety population above).

8.3.5.3. Thrombogenic events
No thrombogenic AEs were reported.
8.3.5.4.  Local tolerability of infusions

Local tolerability of rIX-FP infusions was assessed by the subjects and by the investigators. In
the pooled safety population, subjects rated injection site reactions as very slight, mild,
moderate and severe for 2.0%, 0.3%, 0.1% and 0% of injections, respectively (Table 28).
Investigators reported erythema after 0.3% of injections. Similar results were reported in Study
3003.

13 Chitlur M, Warrier I, Rajpurkar M et al. Inhibitors in factor IX deficiency a report of the ISTH-SSC international FIX
inhibitor registry (1997-2006). Haemophilia 2009; 15 (5) 1027-1031.
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Table 28: Local tolerability of infusions (Pooled safety population)

Total

{H=107)
n (%)
Humber with >=1 subject assessment 92
Total number of subject assessments 5591
Subject Assessment of Teolerability
None 5458 ( 97.8)
Very Slight 110 { 2.0}
Mild 15 ( 0.3)
Moderate B { 0.1)
Severe 2 ( 0.0}
Number with »>=1 Investigator asscesSsment 103
Total number of Investigator assessments 776

Investigator hssessment of Erythema
None 774 ( 99.7)
Very 5Slight {(Barely Perceptible)
Well-definad
Moderate to Severe
Severe (Beet Redness) to Slight Eschar
Formations (Injuries in Depth)

Studies Pooled: 2001, 2004, 3001, and 3002.

Notes: Table presents number and percentage of subjects (n(%)) and number of events (E). Percentages are based on the total
number of assessments.

8.4. Laboratory tests

The sponsor did not present a pooled analysis of laboratory testing data (biochemistry,
haematology etc.).

In each study report the sponsor presented only limited analyses of the laboratory testing data.
For example, for the pivotal Study 3001, changes from baseline were presented for each
parameter as mean, median, range etc. Tables presenting, for each parameter, the proportion of
subjects with an abnormal value at each post-baseline study visit were also presented. However,
it was not possible to determine the severity of these abnormal results, as high or low values
were not reported separately (for example, the incidence of abnormal haemoglobin values was
reported for each study visit, but the incidence of low haemoglobin and high haemoglobin was
not reported). Although long listings of individual patient results were provided it was not
possible to cross-reference the tables with the individual patient data.

For Study 3003 the only haematology data presented were those obtained from 4 subjects
undergoing surgery. No biochemistry data were presented.

Comment: The analyses of laboratory data presented in the submission were of limited value.
It would have been preferable for the sponsor to present analyses of the incidence
of clinically significant changes from baseline for each parameter, preferably as a
pooled analysis. The sponsor should be asked to provide an analysis of clinically
significant abnormalities occurring in Study 3001.

8.4.1. Liver function

In Study 2001, two subjects had clinically significant abnormal LFTs. Both were known to have
chronic hepatitis (HCV in both, HBV in one).

In Study 2004, one subject with a history of hepatitis C at baseline had mildly elevated
transaminases at screening and throughout the study. Four other subjects with a history of
Gilbert’s syndrome had elevated bilirubin levels without any other LFT abnormalities.
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The report for Study 3002 included brief summaries of 9 subjects who developed LFT values
outside the normal range (AST, ALT or bilirubin). In each case the abnormal values were not
clinically significant (increases < 1.5x ULN, or decreases to < LLN).

LFT results were not presented for subjects in Study 3003.
8.4.2. Kidney function

In Studies 2001 and 2004, there were no clinically significant changes in individual or mean
values for serum creatinine.

The report for Study 3002 included brief summaries of 3 subjects who developed creatinine
values outside the normal range. In each case the abnormal values were not clinically significant
(1 subject with an increase only slightly above the normal range, and two with decreases below
the normal range). Two subjects developed minor elevations in urea.

Creatinine and urea results were not presented for subjects in Study 3003.
8.4.3. Other clinical chemistry

In Studies 2001 and 2004, there were no clinically significant changes in individual or mean
values for other biochemistry parameters.

Other clinical chemistry parameters were not measured in Studies 3002 and 3003.
8.4.4. Haematology

In Studies 2001 and 2004, there were no clinically significant changes in individual or mean
values for haematology parameters.

In Study 3002, four subjects developed low haemoglobin values [information redacted]. In two
subjects the reduction in haemoglobin values was clinically significant with nadir values of 88
and 90 g/L respectively. In three of the cases the low haemoglobin values were associated with
reduction in mean corpuscular volume. Three of the cases were reported as AEs of anaemia.
These were assessed as being not related to rIX-FP. No further discussion of these cases was
included in the study report.

In Study 3003 there were no clinically significant changes in haematology parameters in 4
subjects participating in the surgical sub study.

8.4.5. Markers for activation of coagulation

In Study 2001 markers for activation of coagulation (D-dimer, prothrombin fragment 1+2
[F1+2] and thrombin-antithrombin [TAT]) were measured pre-infusion and at 30 minutes and 6
h post-infusion. One subject showed elevation of TAT and F1+F2 at 30 minutes and 6 hours. D-
dimer was also elevated at 30 minutes. This subject also had elevation of TAT and F1+F2 after
infusion of his prior recombinant FIX product. There were no clinical signs of thrombosis.

In Study 3001, D-dimer, F1+F2 and TAT were measured (during the PK assessment) pre-
infusion and at 30 minutes and 24 h post-infusion. No abnormal values were observed.

8.4.6. Urinalysis
In Studies 2001 and 2004, there were no clinically significant changes in urinalysis parameters.
Urinalysis was not performed in Studies 3002 and 3003.

8.4.7. Electrocardiograph
ECGs were not recorded in any of the clinical studies.

8.4.8. Vital signs

In Studies 2001, 2004, 3001 and 3002, there were no clinically significant changes in mean
systolic or diastolic blood pressure, pulse rate or temperature.
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In Study 3003 there were no clinically significant changes in mean systolic or diastolic blood
pressure, pulse rate or temperature in individuals participating in the surgical sub study.

8.5. Post-marketing experience

No post-marketing data were included in the submission.

8.6. Safety issues with the potential for major regulatory impact
8.6.1. Liver toxicity

There was no evidence of severe hepatotoxicity in the submitted studies. However, further
details of the results of liver function tests performed in Study 3001 should be sought from the
sponsor.

8.6.2. Haematological toxicity

There was no evidence of severe haematological toxicity. As described above there were 4 cases
of anaemia in Study 3002 which are unexplained. Further information on these cases should be
sought from the sponsor.

8.6.3. Serious skin reactions

No serious skin toxicity was observed in the submitted studies.
8.6.4. Cardiovascular safety

No cardiovascular toxicity was observed in the submitted studies.
8.6.5. Unwanted immunological events

Immunogenic AEs, including the development of inhibitors, have been summarised in section
Adverse events; Inmunogenic events and hypersensitivity events in section Adverse events;
Hypersensitivity reactions. Overall there was a low incidence of unwanted immunological events.

8.7. Evaluator’s overall conclusions on clinical safety

The total number of subjects exposed to rIX-FP in the submitted clinical studies was
approximately 110. The clinical safety database for the product is therefore small, but meets the
EU guideline requirements for extent of exposure for FIX products for the treatment of
haemophilia B.

The major safety issue with FIX products is the development of inhibitors. No cases of inhibitor
development were observed in the submitted studies of rIX-FP. However, only previously
treated subjects at low risk of inhibitor development were enrolled in the submitted studies.
The sponsor is conducting a study in previously untreated subjects, which will provide further
information on this risk. Only one hypersensitivity reaction was observed. The symptoms and
signs of this event appeared minor and there were no features of anaphylaxis. There were no
thromboembolic AEs and monitoring of markers of activation of the coagulation system did not
suggest any increased risk of such events compared to other FIX products.

Pyrexia was reported very commonly among children in Study 3002. However, none of these
events were assessed as being related to rIX-FP. The only treatment-related AE that occurred in
more than one subject was headache.

Overall the safety profile of rIX-FP is considered acceptable.
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9. First round benefit-risk assessment

9.1. Firstround assessment of benefits
The benefits of rIX-FP in subjects with haemophilia B are:

Restoration of plasma factor IX activity. The duration of plasma FIX activity is prolonged
when compared to conventional FIX products (either plasma-derived or recombinant);

A reduction in the incidence of bleeding episodes when prophylaxis regimen is used;
Control of bleeding episodes, usually with 1 or 2 injections only;

Adequate control of bleeding during surgical procedures.

9.2. Firstround assessment of risks
The risks of rIX-FP in subjects with haemophilia B are:
Potential risk of inhibitor development and hypersensitivity reactions;

Other minor adverse events (such as headache).

9.3. First round assessment of benefit-risk balance

The benefit-risk balance of rIX-FP is favourable, for the treatment of bleeding episodes and for
prophylactic treatment.

Experience with the use of rIX-FP in major surgical procedures is limited and may not justify the
proposed indication of ‘Control and prevention of bleeding in the perioperative setting’.

10. First round recommendation regarding authorisation

It is recommended that the application be approved. Approval of the perioperative setting
indication should be dependent upon the sponsor’s response to questions below. As discussed
in section Evaluator’s conclusions on efficacy, it is recommended that use of a prophylaxis
regimen with a 14 day dosage interval in adults and adolescents should be restricted to subjects
who have previously achieved very good control with a 7 day dosage interval. The 14 day
dosage interval should not be approved for use in children aged < 12 years.

11. Clinical questions

11.1. Efficacy

1. The EU guideline requires that efficacy in the surgical setting should be studied in at least
10 major surgeries (in at least 5 separate individuals). Although efficacy of rIX-FP has been
studied in 15 surgeries in total, many of these appeared to be fairly minor procedures, and
it seems unlikely that the EMA minimum requirements have been met. Please identify
which of the 15 procedures are considered to be ‘major’ together with a definition of what
constitutes major surgery.

2. Please provide a summary of efficacy data for any additional major surgical procedures that
have been conducted with rIX-FP since data cut-off for the submission.
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11.2. Safety

3. The report for Study 3002 included brief narratives for subjects who developed clinically
significant abnormalities on laboratory testing (haematology and biochemistry). The
sponsor needs to provide similar details for subjects who developed clinically significant
abnormalities in Study 3001 (haematology, biochemistry and urinalysis).

4. In Study 3002, four of 27 subjects (14.8%) developed low haemoglobin values. In two
subjects the decreases were clinically significant with nadir values of 88 and 90 g/L
respectively. In three of the cases the low haemoglobin values were associated with
reduction in mean corpuscular volume. Three of the cases were reported as AEs of anaemia
and these were assessed as being not related to rIX-FP. Is the sponsor able to provide any
information on the cause of anaemia in these cases?

5. Please provide a summary of any available data on inhibitor development and
hypersensitivity events in previously untreated patients treated with rIX-FP.

12. Second round evaluation of clinical data submitted in
response to questions

12.1. Efficacy
12.1.1. Question1

The EU guideline requires that efficacy in the surgical setting should be studied in at least 10 major
surgeries (in at least 5 separate individuals). Although efficacy of rIX-FP has been studied in 15
surgeries in total, many of these appeared to be fairly minor procedures, and it seems unlikely that
the EMA minimum requirements have been met.

Please identify which of the 15 procedures are considered to be ‘major’ together with a definition
of what constitutes major surgery.

Sponsor response

Major surgery is defined in CSLB clinical study protocols as a surgical procedure that involves
anaesthesia (general, spinal, epidural, or regional block) or respiratory assistance.

For patients with haemophilia, procedures including dental extractions may constitute major
surgery depending on the setting, the type of anaesthesia and the duration of procedure.

In the initial submission, 15 surgeries were reported in 13 patients, 11 of which meet the
criteria for major surgery (including 2 dental procedures [multiple tooth extraction]); therefore,
the minimum number of major surgeries outlined in the EMA guideline was exceeded. Table 3-
12 from Module 2.7.3 [not in this document] has been annotated to include a column denoting
major or minor surgery and is presented in Table 29.

Please note that the sponsor discussed the surgical requirements of the European Guideline on
FIX Products (2011) with EU in a pre-submission meeting on 05 December 2014. EU confirmed
that the sponsor had met the requirements of the guideline. The sponsor was encouraged to
continue collecting surgery data, and is currently doing so, in the extension study among the
current study subjects. Furthermore, the surgery data was accepted by the CHMP during the
Marketing Authorization Application (MAA) evaluation in EU.
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Table 29: Peri-operative haemostatic response with rIX-FX

Asswsunenl of Hemosiass Reiponie

MMajor ar Seady Nember; Wound

Sorgical Frocedare: Vliner Subject Number oo I;; b:n .; p::}u:l;sl.‘
(0 Liwsar) sl ]

Double mastectomy Saer Excalleat Excellect Excellent

Total knea replacement Maper Excallent Excellest Excellent

Tord kots Hplasemest hlaer Exgallent Exzeliazr Exzelee

Bl emsmet bk i pirismry' Slabew Exeellem Exclleza Exeellem

ﬂ.':'.dammm'Hl:l‘ Nlaew Excullant Good Fxesllam

Fxtaction

Tooth (1) extracta LY PR Eseellent s Exexlent

Teeth (4) extrachon duis bo Mlabew - = Gond"

shece

Tawth () axtrachon Mlapor Excellent - Excellent’

Ezcision of papmestal sanvus Mmer - Excellest

Fhamoplasty and submmcosal hlaper Excellent Excellemi

resection inferior

turbezecioey

Baght ackle artbsoplasty Maor Excellent Excellesit

Enditsepes mmog:i] Alabew Excullant Excallisa

mesechion

Total kota riplidemest laper Goud -

Tow! Loew oeplicement Alatew Exexllent Exexlleza Pacelliar’

Rt earl Mamer - - Exeellan’

Abbreviations: EQS, end of study; POD, poctoparative day; 1IM-FE tecombinant Pusion profes hokisg
coapalibea Gcter I mith aliucin,

* T2 buours or beptal discharge, of prior o 72-bews rvalustion

¥ Menters io pasenthecd: aw et of teeth extracted

* Azsezmest of hemostis resporce provided oz FOD 7.

! Bhvwral] aicessmee of bamoctasi: seponte; timisg of riuescment not avadlable

Note: dashes represent assessments that were not reported by the investigator. Subject identifiers have been
deleted from this table.
Evaluation of response
The sponsor’s response is satisfactory.
12.1.2. Question 2

Please provide a summary of efficacy data for any additional major surgical procedures that have
been conducted with rIX-FP since data cut-off for the submission.

SpOHSOT response:

Since the data cut-off date of 09 January 2015 for the Australian submission, one additional data
cut for Study 3003 was performed on 28 July 2015.

Collectively, with the 15 surgeries in 13 patients submitted in the original application, data are
now available.

Of these, joint replacements have been performed in subjects across the clinical program.
Evaluation of response:

The additional events of six major operations and the reported haemostasis responses are
noted.
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12.2. Safety
12.2.1. Question 3

The report for Study 3002 included brief narratives for subjects who developed clinically
significant abnormalities on laboratory testing (haematology and biochemistry). Please provide
similar details for subjects who developed clinically significant abnormalities in Study 3001
(haematology, biochemistry and urinalysis).

SpOHSOI‘ response:

In Study 3001, 11 subjects had laboratory values that were noted by the investigator as
clinically significant for at least one study time-point. None of the clinically significant values
were reported as adverse events (AEs) related to rIX-FP. The following section provides details
for subjects with treatment emergent clinically significant abnormalities in laboratory
parameters.

Six subjects had clinically significant abnormalities at screening only.

Five subjects [information redacted] all had clinically significant bilirubin at screening and
medical history of Gilbert’s syndrome.

Subject [information redacted] had clinically significant ALT elevations at screening only.

Five subjects reported clinically significant abnormalities at study time-points other than
screening.

Subject [information redacted] had clinically significant low erythrocytes, haematocrit, and
haemoglobin at Week 44, and mean corpuscular volume (MCV), erythrocytes, haematocrit
and haemoglobin at Week 60. The AEs of ‘deterioration of reflux esophagitis’ and decreased
haemoglobin were reported on the Week 44 visit date [information redacted]. The
decreased haemoglobin was moderate and not related to rIX-FP as the investigator
determined the cause to be related to the GI reflux. Concomitant medication was added for
the reflux, and both AEs of reflux and decreased haemoglobin resolved.

Subject [information redacted] had elevations in liver enzymes aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) that were determined by the investigator to be
clinically significant at various time-points throughout the study (AST: Screening, Week 28,
Week 60 and end of study; ALT: Week 12, Uns, Week 28, Week 60, and end of study). At
Week 60, alkaline phosphatase was also clinically significant. The subject had a medical
history of alcoholic liver disease and the AE of aggravated alcoholic liver disease was
ongoing during the study. The subject also had ongoing hepatitis C and HIV infections which
were recorded in his medical history.

Subject [information redacted] had clinically significant low erythrocytes, MCV, haematocrit
and haemoglobin at Week 92. An AE of anaemia was reported the same day at Week 92. The
investigator reported the AE as mild and a side effect of the subjects hepatitis C therapy that
was ongoing (sofosbuvir and ribavirin). No action was taken and the AE resolved.

Subject [information redacted] had clinically significant low MCV, erythrocytes, haematocrit
and haemoglobin at the Week 12 visit, and MCV, haematocrit and haemoglobin at the end of
study visit. No AEs were reported during this time.

Subject [information redacted] had clinically significant elevations in ALT and AST at the
end of study visit. The subject had a medical history of hepatitis C and an ongoing AE of
exacerbation of chronic hepatitis C at the time the elevations in liver enzymes were
recorded.

In conclusion, of the 11 subjects with clinically significant abnormalities in laboratory testing,
the majority had alternative explanations (eg, medical history or concomitant medications) for
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the lab abnormalities. Review of these abnormal laboratory findings by the Independent Data
Review Committee did not identify any new safety concerns for rIX-FP.

Evaluation of response
The description of events does not yield any additional safety concerns.
12.2.2. Question 4

In Study 3002, four of 27 subjects (14.8%) developed low haemoglobin values. In two subjects the
reduction in haemoglobin values was clinically significant with nadir values of 88 and 90 g/L
respectively. In three of the cases the low haemoglobin values were associated with reduction in
mean corpuscular volume. Three of the cases were reported as AEs of anaemia and these were
assessed as being not related to rIX-FP. Is the sponsor able to provide any information on the cause
of anaemia in these cases?

Sponsor response:
Further information for the 3 subjects for whom the AE of anaemia was reported during
Study 3002 ([information redacted]) is summarised below.

For Subject [information redacted], the AE of tongue injury was reported 2 weeks prior to the
AE of anaemia. The AE of tongue injury (06 March 2014) was moderate in intensity and
required 3 procedures (06, 10 and 13 March) with multiple stitches. CSLB considers that the AE
of deep tongue injury may have contributed to the AE of anaemia reported shortly thereafter.
The AE of anaemia resolved 02 June 2014. The subject is currently enrolled in Study 3003 with
no AE of anaemia reported to date.

For subject [information redacted], the AE of anaemia was reported from 24 January 2014 to 07
March 2014, and assessed as mild in severity. No further information about the cause of
anaemia was provided by the investigator. This AE resolved without treatment. This subject is
currently enrolled in Study 3003, and while no Month 12 haematology was collected for this
subject.

For subject [information redacted], several laboratory values were noted as clinically significant
by the investigator for this subject: low haematocrit and haemoglobin at Week 24; clinically
significant low MCV, erythrocytes, haematocrit, and haemoglobin at the End-of-study visit.

All 3 subjects are currently enrolled in Study 3003 and are being monitored for haematology
testing results within the scope of the study and local standard of care.

Evaluation of response:

The information presented by the sponsor is limited, but does not provide any substantial safety
concern for Idelvion use.

12.2.3. Question 5

Please provide a summary of any available data on inhibitor development and hypersensitivity
events in previously untreated patients treated with rIX-FP.

Sponsor response:

As of the 28 July 2015 data cut, previously untreated patients (PUPs) were enrolled in Study
3003. Two of the three subjects were not dosing as of 28 July 2015.

Evaluation of response

The information is noted.
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13. Second round benefit-risk assessment

In addition to the already demonstrated efficacy and safety, the sponsor has satisfactorily
demonstrated sufficient use in patients undergoing major surgery to permit approval in the
peri-operative setting.

14. Second round recommendation regarding
authorisation
It is recommended that the application be approved for the indication:

Idelvion is indicated for the treatment and prophylaxis of bleeding in patients with
haemophilia B (congenital factor I1X deficiency), including the peri-operative setting. Idelvion
can be used in all age groups.
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