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About the Therapeutic Goods Administration (TGA)

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

o 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.

o 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.

o 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.

e Toreport 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

e 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.

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

e 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>.
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List of abbreviations

Abbreviation Meaning
ACR American College of Rheumatology
ADA Anti-Drug Antibody
AE Adverse Event
ANOVA Analysis of Variance
AS Ankylosing Spondylitis
AUCin¢ Area Under Concentration-Time curve from time zero to infinity
AUC-Time curve from time zero to last detectable drug
AUClast concentration
BASDAI Bath Ankylosing Spondylitis Disease Activity Index
BMI Body Mass Index
CHO Chinese Hamster Ovary
CI Confidence interval
CL/F Apparent Drug Clearance
Crmax Maximum serum concentration
CRP C-Reactive Protein
CS Corticosteroids
CTCAE Common Terminology Criteria for Adverse Events
Ccv Coefficient of Variation
DAS Disease Activity Score
DMARD Disease Modifying Anti-Rheumatic Drug
ESR Erythrocyte Sedimentation Ratio
ETN Etanercept
EU European Union
EULAR European League Against Rheumatism
FAS Full Analysis Set
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Abbreviation Meaning
GCP Good Clinical Practice
HAQ-DI Health Assessment Questionnaire - Disability Index
ITT Intention-to-Treat
JSN Joint Space Narrowing
LEF Leflunomide
mTSS modified Total Sharp Score
MTX Methotrexate
NAb Neutralising Antibodies
NSAID Non-Steroidal Anti-Inflammatory Drug
NRI Non-Responder Imputation
PD Pharmacodynamic
PK Pharmacokinetic
PPS Per Protocol Set
PsA Psoriatic Arthritis
PSOR Plaque Psoriasis
RA Rheumatoid Arthritis
RF Rheumatoid Factor
SAE Serious Adverse Event
SD Standard Deviation
SOC System Organ Class
SSZ Sulfasalazine
TB Tuberculosis
TEAE Treatment Emergent Adverse Event
Tmax Time to Cpax
TNF Tumour Necrosis Factor
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Abbreviation Meaning
TNFR Tumour Necrosis Factor Receptor
ULN Upper Limit of Normal
[IN) United States (of America)
VAS Visual Analogue Scale
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1. Introduction

This application is a full submission requesting the registration of a new biological entity in
Australia, SB4, which is a biosimilar medicine of etanercept (ETN). In this submission, similarity
to Enbrel® (that is, the reference medicinal product) is claimed. The application for SB4 is
requesting approval of the same 5 treatment indications currently approved for Enbrel in
Australia, which include active rheumatoid arthritis (RA), psoriatic arthritis (PsA), chronic
plaque psoriasis (PSOR), ankylosing spondylitis (AS) and non-radiographic axial
spondyloarthritis.

Rheumatoid arthritis

Active, adult rheumatoid arthritis (RA) in patients who have had an inadequate response
to one or more disease-modifying antirheumatic drugs (DMARDs). SB4 can be used in
combination with methotrexate.

Severe active rheumatoid arthritis in adults to slow progression of disease associated
structural damage in patients at high risk of erosive disease.

Psoriatic arthritis

The signs and symptoms of active and progressive psoriatic arthritis in adults, when the
response to previous disease-modifying antirheumatic drug therapy has been inadequate.
SB4 has been shown to reduce the rate of progression of joint damage as measured by X-
ray and to improve physical function.

Psoriasis

Adult patients with moderate to severe plaque psoriasis, who are candidates for
phototherapy or systemic therapy.

Ankylosing spondylitis
The signs and symptoms of active ankylosing spondylitis in adult patients.
Non-radiographic axial spondyloarthritis

Treatment of adults with active* non-radiographic axial spondyloarthritis with objective
signs of inflammation as indicated by elevated C-reactive protein (CRP) and/or MRI
change who have had an inadequate response to NSAIDs .

*Active disease is defined as a Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)
score of >4

Enbrel also has 2 approved paediatric treatment indications in Australia (juvenile idiopathic
arthritis and PSOR in children and adolescents aged between 4 and 17 years); however, the
sponsor is not requesting either of the 2 approved paediatric treatment indications for SB4. The
sponsor application letter is dated 1 July 2015.

The submission contains a single pivotal Phase III trial (Study SB4-G31-RA) conducted over 56
weeks, which evaluated the comparative efficacy and safety of SB4 versus Enbrel for the
treatment of 596 adult subjects with active RA. Supporting pharmacokinetic and safety data is
provided by a single Phase I trial (Study SB4-G11-NHV) which investigated 138 healthy male
volunteers aged between 18 and 55 years.

The development program for SB4 has been guided by the European Medicines Agency (EMA)
and US FDA requirements for biosimilar medicines. The sponsor is of the opinion that the
comparability of SB4 to Enbrel® is representative of the best standards of reference product
use, and the label claim for Australia will not depart from that of the Australian Product
Information for the reference product, Enbrel®.
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1.1. Drug class and therapeutic indication

ETN is a soluble TNF receptor (TNFR) p75 fragment, crystallisable fusion protein that
competitively inhibits human tumour necrosis (TNF) by binding to it, and thereby preventing
the interaction between TNF and TNFR. As a consequence, TNF is rendered biologically inactive
because TNF mediated signal transduction requires cell surface receptors to be cross-linked.
ETN is classified as an immunosuppressant with the ATC code of LO4AB01. SB4 is a monoclonal
biosimilar antibody to Enbrel®, which consists of a genetically produced dimer of a chimeric
protein engineered by fusing the extracellular ligand binding domain of human TNFR-2 to the
fragment crystallisable region domain of human IgG1. SB4 is produced by DNA technology in a
Chinese hamster ovary (CHO) mammalian expression system.

The proposed treatment indications for SB4 in Australia are identical to the registered
treatment indications in adult patients (>18 years of age) for the reference product (Enbrel®).

1.2. Dosage forms and strengths
The submission proposes registration of the following dosage forms and strengths of SB4:

e 50 mgof ETN in 1mL solution, presented in single use, pre-filled syringe and as an auto-
injector device.

The reference product (Enbrel) is presented in Australia as 25 mg and 50 mg vials (powder or
solution for injection).

The reference drug (Enbrel) used in the pivotal Phase III trial (Study SB4-G31-RA) was sourced
from within the European Union (EU). In the pre-submission meeting between the TGA and
sponsor, it was recommended that a bridging comparability study with the EU reference
formulation of Enbrel and the actual Australian registered product be conducted.

1.3. Dosage and administration

ETN is administered by subcutaneous (SC) injection. Because the sponsor has only proposed to
register a 50 mg strength injection of SB4, the proposed posology is 50 mg given once weekly by
SC injection. The Enbrel PI also states the alternative dosing option of 25 mg SC injections twice
weekly in all of the treatment indications approved in adult patients. The sponsor of this
submission has removed all reference to a 25 mg dose option in the proposed PI for SB4.

1.4. Other proposed changes to the PI

For SB4, the sponsor proposes additions to the currently approved Enbrel PI that include short
paragraphs in the Pharmacology, Clinical Trials, Precautions, Adverse Effects and Presentation
sections of the PI. The additional detail contains information about the comparability of SB4
with Enbrel based on the data obtained in the 2 clinical studies included in this submission.

2. Clinical rationale

TNF plays a central role in the molecular and cellular events occurring in the pathogenesis of
several autoimmune inflammatory conditions. Elevated concentrations of TNF have been found
in the synovium of those with active RA, PsA and AS, as well as in the skin lesions of PSOR. Anti-
TNF medicines work by neutralising the activity of soluble TNF and preventing its binding to the
2 main TNF receptors. These receptors are expressed on the membrane of monocytes and T-
lymphocytes and also circulate in the blood in soluble forms. ETN is a recombinant human TNFR
p75 fusion protein, which inhibits the binding of TNF to the surface of cells expressing TNFR
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such as T-lymphocytes in the synovium of patients with active RA. Enbrel is currently approved
in Australia for use in 5 treatment indications. The central therapeutic effect of Enbrel in all
these indications is mediated by TNF blockade. Reducing disease activity and slowing the
progression of inflammatory disease are the key therapeutic goals in autoimmune disease with
significant inflammatory characteristics. ETN is well established and widely used in adult
rheumatology clinical practice for 15 years, with a well characterised benefit: risk profile.

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier

The clinical dossier contains a single Phase I trial (Study SB4-G11-NHV) that aimed to compare
the pharmacology, safety and tolerability of 3 different formulations of ETN (SB4, EU sourced
Enbrel and US sourced Enbrel) and a single pivotal Phase III trial (Study SB4-G31-RA) in adult
patients with active RA. The clinical program had the objective of achieving regulatory
guidelines for the demonstration of biosimilarity between SB4 and the approved reference
product, Enbrel.

The submission contained the following clinical information:

e 1 clinical pharmacology study (Study SB4-G11-NHV) in healthy male volunteers that
provided pharmacokinetic (PK) data and supporting safety information.

e 1 pivotal efficacy/safety study (SB4-G31-RA) in adult patients with active RA, which
included a PK sub-study reporting exploratory steady-state PK data.

There were no PK analyses, no dose-finding studies and no other efficacy/safety studies in the
proposed treatment indication populations.

3.2. Paediatric data

The submission did not include paediatric data.

3.3. Good clinical practice

Both of the studies provided in this submission for SB4 were conducted in accordance with the
principles of Good Clinical Practice (GCP) and compliance with ethical requirements was met.

3.4. Guidance

The sponsor states that this submission is consistent with the TGA pre-submission planning
form. A pre-submission meeting between drug developer and the TGA was held on 6 November
2014, with discussion of the development program and planned registration package for SB4 in
Australia. The objectives of the meeting were:

a. to clarify the appropriate reference product for SB4 in the supporting clinical trials
(that is, Australian or European sourced Enbrel),

b. to discuss with the sponsor about the proposed treatment indications and the
rationale/requirements for extrapolation of treatment indications, and

c. tocomment on the format of the Australian Risk Management Plan (RMP).
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The following guidance documents are relevant to this submission:

CPMP/EWP/556/95 Rev 1 (pdf,176kb)

Points to Consider on Clinical Investigation of Medicinal Products other than NSAIDS for
Treatment of Rheumatoid Arthritis

Replaces: CPMP/EWP/556/95 (Adopted by TGA February 2001)

Published: TGA Internet site

Effective: 29 January 2007

EMEA/CHMP/EWP/438/04 (pdf,125kb)

Guideline on Clinical Investigation of Medicinal Products for the Treatment of Psoriatic
Arthritis

Published: TGA Internet site

Effective: 5 February 2008

CPMP/EWP/4891/03 (pdf,78kb)

Guideline on Clinical Investigation of Medicinal Products for the Treatment of Ankylosing
Spondylitis

Published: TGA Internet site

Effective: 23 February 2010

CHMP/EWP/2454/02 (pdf,276kb)

Guideline on clinical investigation of medicinal products indicated for the treatment of
Psoriasis

Published: TGA Internet site

Effective: 28 July 2005

CHMP/437/04/Rev 1 (pdf,120kb)

Guideline on Similar Biological Medicinal Products
Published: TGA Internet site

Effective: 25 May 2015

EMEA/CHMP/BMWP/14327/2006 (pdf,160kb)

Guideline on Immunogenicity Assessment of Biotechnology-Derived Therapeutic Proteins
Published: TGA Internet site

Effective: 22 June 2009

EMEA/CHMP/BMWP/42832/2005/Rev 1 (pdf,165kb)

Guideline on Similar Biological Medicinal Products Containing Biotechnology-Derived
Proteins as Active Substances: Non-Clinical and Clinical Issues

Published: TGA Internet site

Effective: 1 July 2015

EMEA/CHMP/BMWP/403543/2010 (pdf,212kb)

Guideline on similar biological medicinal products containing monoclonal antibodies - non-
clinical and clinical issues

Published: TGA Internet site (effective: 17 August 2015)

CPMP/EWP/QWP/1401/98 Rev 1 (pdf,237kb)
Guideline on the Investigation of Bioequivalence
Published: TGA Internet site

Effective: 16 June 2011
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4. Pharmacokinetics

4.1. Studies providing pharmacokinetic data

In accordance with the relevant TGA adopted EU guidelines (EMA/CHMP/42832/2005 Rev 1
and EMA/CHMP/BMWP/403543/2010), the clinical dossier presented 2 studies for
demonstrating similarity in PK characteristics between SB4 and Enbrel. The clinical Phase I trial
(Study SB4-G11-NHV) in young-middle aged, healthy male volunteers was considered the
primary PK study for demonstrating similarity, and the steady-state PK sub-study of the pivotal
Phase IlI clinical trial (Study SB4-G31-RA) provides supporting evidence for PK similarity in a
patient population. Neither of the studies had significant deficiencies that excluded their results
from consideration.

4.2. Summary of pharmacokinetics

The information in the following summary is derived from conventional PK studies in humans
with supporting information derived from the sponsor’s summaries.

4.2.1. Physicochemical characteristics of the active substance

SB4 is a human TNFR p75 Fc fusion protein comprised of 934 amino acids. ETN has an
approximate molecular weight of 130 kDa. It is produced by recombinant DNA technology in a
CHO mammalian expression system. The sponsor states that it has undertaken comparability
studies between different scales of production and manufacturing sites to maintain the
physiochemical structure of SB4.

SB4 solution for injection is a clear, colourless or pale yellow solution with a pH of 6.2 +/-0.3.
During the development of SB4, EU sourced Enbrel was used as the main reference product to
evaluate biosimilarity in terms of the quality, non-clinical, and Phase I and III clinical studies. To
demonstrate that EU sourced Enbrel is representative of the Australian registered product (AU
Enbrel); a bridging comparability study was performed using EU and AU Enbrel. In this study,
head-to-head comparisons between 3 batches of AU Enbrel and 1 batch of EU Enbrel were
performed in terms of their structural, physicochemical and biological properties. This
approach was recommended during the SB4 pre-submission meeting with the TGA. The results
of the bridging comparability study were presented and are part of the non-clinical evaluation.
The sponsor states in the clinical submission that the analytical results showed that EU Enbrel is
representative of AU Enbrel (within the pre-defined similarity ranges established for EU Enbrel)
for quality similarity characteristics.

4.2.2. Pharmacokinetics in healthy subjects
4.2.2.1.  Study design, objectives, locations and dates

Study SB4-G11-NHV was a Phase | randomised, 3-Part (2-Period), single dose, crossover trial
that aimed to compare the PK and safety of 3 formulations of ETN (SB4, EU sourced Enbrel and
US sourced Enbrel) in healthy male subjects aged between 18 and 55 years. The ETN
formulation comparisons were recommended by the European Medicines Agency (EMA) and
the US Food and Drug Administration, as part of their guidelines for the development of
biosimilar products. The study was conducted at a single centre in Berlin between May 2013
and July 2013.

The study was conducted in 3 Parts, each with 2 Periods as summarised in Figure 1. There was a
screening phase of up to 21 days. In each Part (A-C), 46 subjects were randomly assigned 1:1 to
one of two treatment sequences. In Part A (Period 1) of the study, 46 subjects were randomised
to receive a single dose of SB4 or EU sourced Enbrel, followed by a cross-over of treatment in
Period 2. In Part B (Period 1), 46 subjects were randomised to receive a single dose of SB4 or US
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sourced Enbrel followed by treatment crossover in Period 2. In Part C (Period 1), 46 subjects
were randomised to receive a single dose of EU sourced Enbrel or US sourced Enbrel, followed
by cross-over of treatment in Period 2. Treatment periods were separated by 7 days, resulting
in a 28-day washout between drug administrations. Subjects were admitted to the study facility
on Day -1 (Period 1)/Day 28 (Period 2) and remained in-house until the morning of Day 6
(Period 1)/Day 34 (Period 2). In each study period, subjects received a single dose of ETN and
were then followed for 21 days during which PK and safety and tolerability measurements were
taken. Subjects were enrolled in the study for approximately 10 weeks in total.

Figure 1: Schematic Diagram of Design for Study SB4-G11-NHV
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On the first day of Period 1 in Part A, 4 subjects received either SB4 (n = 1) or EU sourced Enbrel
(n = 3) in a sequential manner with a 1 hour or longer dosing interval between dosing of
subjects. If there were no serious or unexplained safety issues (as determined by the
investigator and sponsor) based on the 24-hour safety data, then on day 2, 12 subjects in Part C
received either EU or US sourced Enbrel. On Day 3, an additional 4 subjects in the next cohort of
Part A received either SB4 (n = 3) or EU sourced Enbrel (n = 1) in a sequential manner with a 1-
hour or longer dosing interval between dosing of subjects. If there were no serious or
unexplained safety issues, then on day 4, 12 subjects in Part C received either EU or US sourced
Enbrel. From study Day 5, the remainder of the subjects received SB4, EU sourced Enbrel or US
sourced Enbrel in a non-sequential manner.

The original study protocol had 3 amendments, all of which were implemented before patient
enrolment. The amendments contained clarifications about the treatments, reporting of safety
measures and additional planned statistical analyses in relation to anti-drug antibody
development. None of the amendments had the potential to have significantly impacted the
integrity of the results.

4.2.2.2. Inclusion and exclusion criteria

To be eligible for inclusion, subjects had to be healthy males between the ages of 18 and 55
years (inclusive) with a body weight between 60-94.9 kg and a body mass index (BMI) of
between 20.0 and 29.9 kg/mz2. They had to be non-smokers or consume a maximum of 10

Submission PM-2015-01528-1-3 Extract from the Clinical Evaluation Report for Brenzys (SB4) Page 13 of 74



Therapeutic Goods Administration

cigarettes per day (or equivalent) and refrain from smoking during their confinement. They
were also required to have baseline vital sign readings between 90 and 145 mmHg for systolic
blood pressure, between 50 and 95 mmHg for diastolic blood pressure and between 45 and 95
beats per minute for heart rate.

The exclusion criteria were extensive (n=22) and included:

e Co-morbid conditions: history or presence of significant allergy or atopy (including asthma,
eczema and urticaria), history of significant infection (including invasive fungal infection
and herpes zoster), infection requiring hospitalisation within preceding 6 months, cardiac
disease (such as a personal or family history of long QT syndrome, Torsades and heart
failure), history of malignancy (including any skin cancer), mental health disorder and
substance abuse (including alcohol consumption >28 standard drinks per week),

e Blood donation or loss >1 00 mL within 4 weeks of screening,
o CRPreading within normal limits (that is, no evidence of systemic inflammation) and
e Live vaccine within 30 days of enrolment.

Subjects were screened for Hepatitis B and C, HIV as well as latent Tuberculosis (TB) at baseline.
Subjects with significant laboratory abnormalities at screening and baseline were excluded.
Notably, this included serum transaminases = 1.5 x Upper Limit Normal (ULN).

4.2.2.3.  Study treatments

Each enrolled subject received 2 different formulations of ETN as 50 mg single dose
subcutaneous (SC) injections (presented in pre-filled syringes of 50 mg/mL). The total
administered dose for each study subject was 100 mg of ETN with a 28-day separation period
between injections.

ETN was administered by deep SC injection into the peri-umbilical region while subjects were
supine. Patients were to remain supine or semi-supine for at least 2 hours post-administration.
All injections were given in the morning by trained site staff. The anatomical location of the
injection was to be the left or right upper quadrant and a different side was used for each
injection administration.

4.2.2.4. Pharmacokinetic variables

The 2 primary PK endpoints for all Parts of the study were area under the concentration-time
curve from time zero to infinity (AUCinf) and maximum serum concentration (Cmax) of ETN.

The secondary PK endpoints were:

e Areaunder the concentration-time curve from time zero to the last quantifiable
concentration (AUCiast),

o Time to Cmax (Tmax), and
e Terminal half-life (T1/2).

Serum samples for the determining the PK characteristics of ETN after administration of SB4 or
Enbrel (EU or US sourced) were collected at baseline (pre-dose) and the following time points
(in hours) post-injection: 0, 6, 12, 24, 36, 48, 60, 72, 84, 96, 120, 144, 168, 216, 312 and 480.
Serum samples were evaluated using a validated enzyme-linked immunosorbent assay (ELISA)
with a lower limit of quantification of 20.0 ng/mL and an upper limit of quantification of 1000.0
ng/mkL in Study SB4-G11-NHV.

4.2.2.5. Randomisation and blinding

Randomisation was performed independently using a computer-generated code with an equal
allocation of subjects to each treatment sequence within each study Part. Randomisation for
each study Part was undertaken independently.
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The trial was performed in a single-blind manner. Subjects were unaware of their treatment
allocation. Subjects were blindfolded during administration of their injections and all study
medication was supplied with a similar (but not identical) appearance. Investigator staff were
made aware of which ETN formulation a subject received.

4.2.2.6.  Sample size and statistical methods

A sample size of at least 32 subjects in each Part of the study provides 90% power to detect a
20% difference in PK between the test and reference formulations of ETN. This assumes no
difference in the true geometric means between the test and reference formulations and an
intra-subject variability (CV %) of 25% based upon previously generated PK data (Sullivan et al,
, 2006). However, the true geometric mean ratio between 2 ETN formulations may be slightly
different from unity due to differences between the content of the batches used as test ETN and
the content of the batches used as reference ETN. Study SB4-G11-NHV examined SB4, EU
sourced Enbrel and US sourced Enbrel. According to the guidelines on bioequivalence
(CPMP/EWP/QWP/1401/98 Rev 1) assayed contents of batches between test and reference
study medication should not differ by >5%. Thus, if a 5% difference in the true geometric means
was assumed between test and reference ETN, 38 subjects would be required to complete Study
SB4-G11-NHV. A 15% dropout rate was anticipated, so 46 subjects were needed to be enrolled
in each Part of Study SB4-G11-NHV.

The statistical analysis of the log-transformed primary PK endpoints was based on an analysis
of variance (ANOVA) model. The difference in least squares means (LS Mean) of log (AUCixf) and
log (Cmax) between the SB4 and EU sourced Enbrel, SB4 and US sourced Enbrel and EU sourced
Enbrel versus US sourced Enbrel was determined. Back-transformation provided the ratio of
geometric LS Means and 90% confidence intervals (CI) for these ratios. For the EMA,
equivalence for the primary endpoints was to be concluded if the 90% Cls for the ratio of
geometric LS Mean of SB4 to EU sourced Enbrel was completely contained within the
acceptance interval of 0.8 to 1.25. For US FDA review, equivalence for the primary endpoints
was to be concluded if the 90% CI for the ratio of geometric LS Mean of SB4 to US sourced
Enbrel, SB4 to EU sourced Enbrel and EU sourced Enbrel to US sourced Enbrel was completely
contained within the acceptance interval of 0.8 to 1.25. The comparison of equivalence between
EU and US sourced Enbrel was supportive in nature.

4.2.2.7.  Participant flow and major protocol deviations

A total of 138 subjects were randomised into Study SB4-G11-NHV and 132 (95.7%) completed
the trial. For the 6 subjects who discontinued, 4 did so because of adverse events (1 subject in
Part A after receiving SB4, 1 subject in Part B after administration of US sourced Enbrel and 2
subjects in Part C, 1 each from the US and EU sourced Enbrel groups), 1 subject ceased because
of abnormal laboratory results (in Part C after receiving EU sourced Enbrel) and 1 volunteer
discontinued due to raised serum ethanol levels on study day 28 (in Part C after receiving EU
sourced Enbrel).

The dataset for PK analysis included all randomised subjects who received at least 1 dose of
ETN in Study SB4-G11-NHV and who had no major protocol deviations. Six subjects recorded
major protocol deviations in Study SB4-G11-NHV: 1 subject each in Parts A and B (2.32% of 46),
and 4 volunteers in Part C (8.7% of 46).

4.2.2.8.  Baseline subject data

The mean and median age, height, weight and BMI of the PK cohort were comparable across the
3 Parts (and each Period) of the study. All subjects in the trial were male and all but 3 subjects
were Caucasian. Enrolled subjects had mean age of 40 years, median age of 42.6 years and an
age range of 19-55 years. The mean subject weight was 78.7 kg and the mean BMI was 24.6
kg/m2. Most subjects (59.4%; 82/138) did not consume alcohol at baseline and almost one third
(29.7%; 41/138) were current smokers. QuantiFERON-TB Gold testing was negative in all
subjects at baseline.
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4.2.2.9.

Part A

Results for primary PK variables

Table 1 provides a complete summary of the PK data observed for all 3 Parts of Study SB4-G11-
NHV. In Part A, the mean AUCiysvalues of SB4 and EU sourced Enbrel were comparable at 769.07
pg-h/mL and 771.68 pg-h/mlL, respectively. The mean Cmax values were also comparable
between the 2 formulations of ETN being 3.607 pg/mL in the SB4 treatment group and 3.435
pg/mL in the EU sourced Enbrel arm.

Table 1: Summary of Key Pharmacokinetic Data in all 3 Parts of Study SB4-G11-NHV

Part A Part B PartC
EU us EU us
Parameter Statistics SB4 sourced SB4 sourced sourced sourced
Enbrel® Enbrel® Enbrel” Enbrel®
N =45 N =45 N =45 N =45 N =42 N 42
AUCins n 42 42 44 44 42 42
(Hg-h/mL) Mean 769.069 771.680 834 680 810.054 790.110 768.228
SD 243.9039 226.2874 242 7652 1959770 2742535 238.1251
Median 772425 790.480 817616 796.109 779.070 726.909
Min 331.650 339.815 271.601 434 153 136.488 346.994
Max 1278.994 1167.015 1255705 1187.406 1294612 1501.040
Comax n 42 42 44 44 42 42
(Hg/mL) Mean 3.607 3.435 3.869 3.613 3.720 3.575
SD 1.4298 1.2390 1.3251 1.0252 1.5444 1.4833
Median 3.337 3.483 3.848 3.519 3.481 3.343
Min 1.235 1.294 0.950 1.773 1.076 1.243
Max 6.686 5.998 7.019 5.390 8.126 9.091
AUCsst n 42 42 44 44 42 42
(Hg-h/mL) Mean 728.169 734.015 788773 765.187 752.277 T27.820
SD 234.7621 220.2722 232.4636 184.5046 259.2088 229.8597
Median 723.986 743.629 T75.029 755.132 753.102 704.208
Min 306.598 308.166 245.956 407.386 133.671 315.671
Max 1210.968 1100.399 1205.676 1113.293 1216.419 1449.888
Trnax n 42 42 44 44 42 42
(h) Mean 75.198 7in 75.263 70.385 70276 71.150
SD 29.1358 247538 308374 224972 30.3826 29.7904
Median 72025 71.992 71.933 60.050 60.017 60.025
Min 35933 35983 24.017 36.033 23933 24.000
Max 145817 143.583 144 017 120.033 143.800 120.033
tin n 42 42 44 44 42 42
(h) Mean 105.782 100.340 106.188 101.400 95363 100.198
SD 11.6924 16.1335 5.0884 17.4656 17.8670 19.3456
Median 103.714 102.395 104.304 102.578 99459 100.992
Min 84.428 68.637 90.573 66.461 45431 50.725
Max 137.443 135.816 129.605 134.967 118.653 135.341

N: Mumber of subjects in PK population, n: number of subjects who contributed to summary statistics
Subjects 1115, 1138 and 1143 in Part A and Subject 1223 in Part B were excluded due to carmyover

effect.

As summarised in Table 2, the 90% Cls for the geometric LS Means ratio of SB4 to EU sourced
Enbrel in AUCir was 0.947 to 1.036 and for the Ciax ratio was 0.985 to 1.092. Both of these
results lie within the pre-defined equivalence margin of 0.8-1.25.
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Table 2: ANOVA for Primary PK Parameters of AUCiys and Cnax in Part A of Study SB4-G11-
NHV

PK Geo- Ratio 90%Clof  Intra-CV
Parameter i N n | sMean A/B Ratio (%)
AN iy 45 42 T o0y 0947.1086 12221
(ug-h/mL)  EUsourced Enbrel® 45 42 736.391 ' S '

mrax 31
Cim B A 3319, a7 0.985;1.092  14.205
(pg/mL) EU sourced Enbrel® 45 42 3.201

A: SB4, B: EU sourced Enbrel®
N: Number of SUDJE‘ETS in PK population, n: number of subjecls who contributed to anah,fsm
Subjects were exciuded due to camyover effect.

Part B

In Part B, the mean AUCixy values of SB4 and US sourced Enbrel were comparable at 834.680
pg-h/mL and 810.054 pg-h/mL, respectively. The mean Cmax values were also similar at 3.87
pg/mL for SB4 therapy and 3.613 pg/mL in the US sourced Enbrel arm.

As summarised in Table 3, the 90% Cls for the geometric LS Mean ratio of SB4 to US sourced
Enbrel in AUCiyf and Cmax were 0.958 to 1.067 and 0.977 to 1.114, respectively, which were
within the pre-defined equivalence margin of 0.8-1.25.

Table 3: ANOVA for Primary PK Parameters of AUCiys and Cnax in Part B of Study SB4-G11-
NHV

PK Geo- Ratio 90% Cl of Intra-
Parameter Treatment N N |sMean AB Ratio CV%
AUCi SsSB4 45 44 794.463
° 1.011 0.958; 1.067 15.220
(pg-h/mL) US sourced Enbrel 45 44 785.891
Crmax SB4 45 44 3613
i e 1.044 0977;1.114 18.406
(pg/mL) US sourced Enbrel 45 44 3.463

A: SB4, B: US sourced Enbrel®
N: Number of subjects in PK population, n: number of subjects who contributed to analysis
Subject was excluded due to carryover effect.

Part C

In Part C, the mean AUCiyr values of EU and US sourced Enbrel were 790.110 pg-h/mL and
768.228 pg-h/mlL, respectively. The mean Cmax values were also comparable between the 2
Enbrel formulations (3.720 ug/mL for EU sourced Enbrel and 3.575 pg/mL for US sourced
Enbrel).

As summarised in Table 4, the 90% Cls for the geometric LS Mean ratio of EU sourced Enbrel to
US sourced Enbrel in AUCiyr and Cmax were 0.915 to 1.104 and 0.947 to 1.127, respectively, which
were within the pre-defined equivalence margin of 0.8-1.25.

Table 4: ANOVA for Primary PK Parameters of AUCiys and Cnax in Part C of Study SB4-G11-
NHV

PK Geo- Ratio 90% Cl of Intra-

Parameter Treatment N N _sMean AB Ratio CV%
AUCar EU sourced Enbrel® 42 42 735.360
1005 09151104 25998
(ugh/mL)  US sourced Enbrel® 42 42 731657
c EU dEnbrel® 42 42 3.408
e sourced Enbre 1033 0.947:1.127 23941
(ug/mL)  US sourced Enbrel® 42 42 3.300

A EU sourced Enbrel®. B: US sourced Enbrel®
N: Number of subjects in PK population, n: number of subjects who contributed to analysis
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4.2.2.10. Results for other PK variables
PartA

The median Tmax values for SB4 and EU sourced Enbrel were 72.025 hours and 71.992 hours,
respectively. The mean Ti,, of SB4 (105.782 hours) was also similar to that of EU sourced
Enbrel (100.340 hours). The mean AUCi.sc values for SB4 and EU sourced Enbrel were
comparable at 728.169 pg-h/mL and 734.015 pg-h/mL, respectively.

Part B

The median Tmax values of SB4 and US sourced Enbrel were 71.933 hours and 60.05 hours,
respectively. The mean T, of SB4 was similar (106.2 hours) to that of US sourced Enbrel (101.4
hours). The mean AUC.s values for SB4 and US sourced Enbrel were comparable at 788.773
pg-h/mL and 765.187 pg-h/mL, respectively.

PartC

The median Tmax values of EU sourced Enbrel and US sourced Enbrel were 60.017 hours and
60.025 hours, respectively. The mean T1/2 of EU sourced Enbrel (95.363 hours) was similar to
that of US sourced Enbrel (100.198 hours). The mean AUCi.s values for EU and US sourced
Enbrel were also comparable at 752.277 pg-h/mL and 727.820 pg-h/mL, respectively.

4.2.2.11. Pharmacokinetic conclusions for Study SB4-G11-NHV

The mean serum concentration-time profiles recorded in Study SB4-G11-NHV demonst