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Investigator’s Agreement

| have read the attached protocol entitled “ A Randomized, Double-blind,
Placebo-controlled Phase 3 Study to Evaluate the Efficacy, Safety and Effect on
Radiographic Progression of Brodalumab in Subjects With Psoriatic Arthritis”, dated
26 March 2014, and agree to abide by all provisions set forth therein.

| agree to comply with the International Conference on Harmonisation (ICH) Tripartite
Guideline on Good Clinical Practice (GCP) and applicable national or regional
regulations/guidelines.

| agree to ensure that Financial Disclosure Statements will be completed by:
¢ me (including, if applicable, my spouse [or legal partner] and dependent children)

e my subinvestigators (including, if applicable, their spouses [or legal partners] and
dependent children)

at the start of the study and for up to one year after the study is completed, if there are

changes that affect my financial disclosure status.

| agree to ensure that the confidential information contained in this document will not be
used for any purpose other than the evaluation or conduct of the clinical investigation

without the prior written consent of Amgen Inc.

Signature

Name of Investigator Date (DD Month YYYY)
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Protocol Synopsis

Title: A Randomized, Double-blind, Placebo-controlled Phase 3 Study to Evaluate the Efficacy,
Safety and Effect on Radiographic Progression of Brodalumab in Subjects With Psoriatic Arthritis
Study Phase: 3

Indication: Psoriatic Arthritis

Primary Objective: To evaluate the efficacy of brodalumab (210 mg every 2 weeks [Q2W]; and
140 mg Q2W) compared to placebo, in subjects with psoriatic arthritis, as measured by the
proportion of subjects achieving an American College of Rheumatology (ACR) 20 response at
week 16.

Secondary Objective(s): To evaluate the efficacy of brodalumab compared to placebo on the
following: Psoriasis Area and Severity Index (PASI) 75 at week 16, and Van der Heijde modified
Total Sharp score (mTSS) at week 24.

Safety Objective: To evaluate the safety profile of brodalumab.
Hypotheses:

Primary: Brodalumab at 210 mg Q2W and 140 mg Q2W is more efficacious than placebo, as
measured by the proportion of subjects who achieve an ACR20 response at week 16.
Secondary: Brodalumab at 210 mg Q2W and 140 mg Q2W is more efficacious than placebo, as
measured by:

o the proportion of subjects with PASI 75 response at week 16

e the mean change from baseline in mTSS at week 24

Primary Endpoint: ACR20 response at week 16
Secondary Endpoint(s): PASI 75 at week 16, and mTSS change from baseline at week 24

Study Design: The study begins with a 24-week, randomized, double-blind, placebo-controlled
phase with the primary endpoint at week 16. Subjects will be randomly assigned to treatment,
with even allocation (1:1:1), to subcutaneous doses of brodalumab 140 mg, brodalumab 210 mg
or placebo Q2W with 1 additional dose at week 1. Randomization will be stratified based on
baseline body weight, prior use of a biologic and geographic region.

Starting at their week 24 visit, all subjects receiving placebo will be transitioned, in a blinded
fashion, to treatment with 210 mg brodalumab for the remainder of the study.

Original treatment assignments will remain blinded until all subjects reach the week 52 or early
termination visit, whichever comes first. After treatment assignments are unblinded, all subjects
will receive open label brodalumab at their current dose Q2W.

The entire study will be 166 weeks (approximately 3 years) in duration.

Subjects on the following permitted concomitant medications (methotrexate, sulfasalazine,
leflunomide, corticosteroids and nonsteroidal anti-inflammatory drugs [NSAIDs]) are expected to
remain on a stable dose through week 16. Starting at week 16, initiation and/or adjustment of the
concomitant medications will be allowed for subjects with an inadequate response to
investigational product. In addition, subjects receiving placebo who have an inadequate
response will initiate treatment with 210 mg brodalumab. Starting at week 28, IP will be
discontinued in subjects who are nonresponders, who will then become eligible for any available
treatment including biologic disease-modifying antirheumatic drugs (DMARDs)

(Section 6.2.1.3.3).

For approximately 15% of subjects (80 to 110 subjects), samples at additional timepoints for
pharmacokinetic analysis will be collected as an optional substudy (according to the schedule in
Section 7.3.12.2).

The safety of study participants will be evaluated on an ongoing basis through regular review of
safety data by an independent Data Monitoring Committee until all subjects have been unblinded.
Major adverse cardiovascular events (defined as stroke, myocardial infarction, or cardiovascular
death) will be adjudicated by an independent Cardiovascular Events Committee.
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The overall study design is described by a study schema at the end of the protocol synopsis
section.

Sample Size: 630

Summary of Subject Eligibility Criteria: Subjects must be = 18 years old and have a diagnosis
of psoriatic arthritis (by the Classification of Psoriatic Arthritis criteria (CASPAR), with = 3 tender
and = 3 swollen joints (excluding the distal interphalangeal joints)). Subjects must have at least

1 psoriatic skin lesion (plaque = 2 cm diameter) as well as either = 1 erosion on a centrally read
radiograph or CRP = 1.0 mg/dL. For subjects using methotrexate or sulfasalazine or leflunomide,
they must have been treated for > 3 months, with a stable dose (not to exceed 25 mg/wk
methotrexate, 3 g/day sulfasalazine, or 20 mg/day leflunomide) for > 4 weeks prior to initiation of
investigational product and must be expected to remain stable for the next 16 weeks. For
subjects using corticosteroids (not to exceed the equivalent of 10 mg/day of prednisone) or
NSAIDs they must have been on a stable dose for > 4 weeks prior to initiation of investigational
product and must be expected to remain stable for the next 16 weeks. All subjects must have a
negative tuberculosis test (or prophylaxis).

For a full list of eligibility criteria, please refer to Section 4.1.1 through Section 4.1.2.
Investigational Product
Amgen Investigational Product (IP) Dosage and Administration:

The IP will be brodalumab (and placebo for brodalumab). Subjects will receive brodalumab

140 mg, 210 mg or placebo at baseline, week 1, week 2 and then Q2W thereafter up to week 22.
At week 24, all subjects receiving placebo will be switched to 210 mg brodalumab Q2W with an
additional dose at week 25. Subjects who were on brodalumab will continue with the same dose
with an additional dose (placebo) at week 25 to maintain the blind. After all subjects have
reached week 52 and the primary analysis has occurred, treatment will be unblinded and subjects
will receive open label brodalumab at their current dose Q2W. For additional detail on dosage
and administration, see Section 6.2.1.

IP will be administered subcutaneously, according to the guidance in Section 6.2.1. Doses
should be withheld for absolute neutrophil count abnormalities, hepatotoxicity, or infections
according to the rules in Section 6.2.1.3. |IP should be permanently discontinued for certain
adverse events (including significant or persistent absolute neutrophil count abnormalities) and
for nonresponse (Section 6.2.1.3, Section 8.1).

Procedures:

At the screening visit, subjects will be dispensed an electronic hand-held diary device (eDiary)
and instructions on its use to capture daily psoriasis symptoms using the Psoriasis Symptom
Inventory. Subjects will complete the Psoriasis Symptom Inventory daily during the entire
screening period and during the study up to week 24, then week 48 to 52, according to the
schedule in Table 1.

Physical examination, medication and medical history, adverse event and concomitant
medication assessment, vital signs measurement, electrocardiograms, tuberculosis test,
urinalysis, and blood draw for serum chemistry and hematology analytes, C-reactive protein,
ESR, fasting lipids, pharmacokinetics, and anti-brodalumab antibody assay will be performed
according to Table 1. Regular urine pregnancy tests will be performed in women of child-bearing
potential. Tender and swollen joint assessments, patient and physician global assessments,
patient assessment of pain), dactylitis and enthesitis assessments, psoriasis area and severity
index (PASI), involved body surface area assessment, Dermatology Life Quality Index, SF-36v2,
Bath Ankylosing Spondylitis Disease Activity Index, HAQ-DI, Columbia Suicide Severity Rating
Scale and Patient Health Questionnaire (PHQ-8) depression scale will be assessed
periodically throughout the study according to Table 1.

Optional substudies/procedures that may require additional consent include:

e Post-dose pharmacokinetic samples at additional timepoints for brodalumab
pharmacokinetic analysis
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e Biomarker blood collection
e Pharmacogenetic analysis

For a full list of study procedures, including the timing of each procedure, please refer to
Section 7 and the Schedule of Assessments (Table 1).

Statistical Considerations:

The primary and key secondary endpoints will be tested using a sequential testing procedure to
control the family-wise 2-sided type one error rate at the significance level of 0.05.

The primary endpoint, ACR20 response at week 16, will be tested using a stratified
Cochran-Mantel-Haenszel method between the brodalumab and placebo groups (stratified by
baseline body weight, prior biologic use and geographic region). A similar analysis method
(including baseline grouping as an additional stratification variable) will be used for the key
secondary endpoint PASI 75 response at week 16.

Mean change from baseline mTSS will be assessed at week 24 using analysis of covariance
model on the Van der Waerden normal scores with rank baseline mTSS, and stratification factors
in the model.

For other continuous endpoints that exhibit normal distribution, a linear mixed effect model will be
used. The model will include treatment group, visit, interaction of treatment group by visit, and
stratification variables as fixed effects, baseline value and baseline value by treatment group as
covariates, within subject variance will be estimated by an unstructured covariance matrix.
However, for continuous endpoints that deviate from normality, data will be transformed by Van
der Waerden method before using linear mixed effect model. The stratified
Cochran-Mantel-Haenszel method will be used to analyze binary endpoints.

Primary analyses will be performed using non-responder imputation for binary endpoints; no
imputation will be used for continuous endpoints.

All summary statistics of continuous variables will include: n, mean, median, standard deviation,
standard error, minimum, maximum, and 95% confidence interval (except for safety laboratory
assessment). For categorical variables, frequency and percentage will be reported.

No formal testing will be performed on safety data.
For a full description of statistical analysis methods, please refer to Section 10.

Sponsor: Amgen Inc.

Data Element Standards DES 3, 31 January 13
Version(s)/Date(s):
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Study Design and Treatment Schema
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Study Glossary

Abbreviation or Term

Definition/Explanation

ACR
ALT
ANC

AST
BASDAI
BSA
CASPAR
CBC
CDAI
CRP
CTCAE
DAS 28
DILI
DLQl
DIP
DMC
DMARD
ECG
eCRF
eC-SSRS

Electronic Source Data
(eSource)

Exposure-Response
Analysis

End of Follow-up

End of Study for Individual

Subject

End of Study (primary
completion)

End of Study (end of trial)

End of Treatment

American College of Rheumatology
Alanine aminotransferase
Absolute Neutrophil Count

Aspartate aminotransferase

Bath Ankylosing Spondylitis Disease Activity Index
Body surface area

Classification of Psoriatic Arthritis

Complete Blood Count

Clinical Disease Activity Index

C-reactive protein

Common Terminology Criteria of Adverse Events
Disease Activity Score with a 28 joint count

Drug Induced Liver Injury

Dermatology Life Quality Index

Distal interphalangeal joint

Data Monitoring Committee

Disease modifying anti-rheumatic drug
Electrocardiogram

Electronic case report form

Electronic self-rated version, Columbia Suicide Severity Rating
Scale

source data captured initially into a permanent electronic record used
for the reconstruction and evaluation of a trial.

mechanism-based modeling and simulation and statistical analyses
based on individual pharmacokinetic [PK] exposure (eg, population
pharmacokinetic modeling) and response, which may include
biomarkers, pharmacodynamic (PD) effects, efficacy and safety
endpoints.

defined as when the last subject completes the last protocol-specified
assessment in the study

defined as the last day that protocol-specified procedures are
conducted for an individual subject

defined as when the last subject is assessed or receives an
intervention for the purposes of final collection of data for the analysis
at week 52.

defined as when the last subject is assessed or receives an
intervention for evaluation in the study; if the study includes multiple
parts (eg, safety follow-up or survival assessment), the end of study
would include these additional parts

defined as the last assessment for the protocol-specified treatment
phase of the study for an individual subject
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Abbreviation or Term Definition/Explanation

ESR Erythrocyte sedimentation rate

HAQ-DI Health Assessment Questionnaire — Disability Index

1B Investigator’s Brochure

IPIM Investigational Product Instruction Manual

IWR Interactive Web Response. Web based technology that is linked to a
central computer in real time as an interface to collect and process
information.

IL Interleukin

P Investigational product

NSAID Nonsteroidal anti-inflammatory drug

PASDAS Psoriatic Arthritis Disease Activity Score

PASI Psoriasis Area and Severity Index

PHQ-8 Patient Health Questionnaire—8 depression scale

PK Pharmacokinetics

PPD Purified protein derivative

PRN Pro re nata: “as needed”

PRO Patient reported outcome

PsA Psoriatic arthritis

PsARC Psoriatic Arthritis Response Criteria

QoW Every other week

WBC White blood cell

WV Weight per volume

SF-36v2 Medical Outcomes Health Survey Short Form 36 items version 2

sc Subcutaneous

Source Data information from an original record or certified copy of the original
record containing patient information for use in clinical research. The
information may include, but is not limited to, clinical findings,
observations, or other activities in a clinical trial necessary for the
reconstruction and evaluation of the trial. Source data are contained
in source documents (original records or certified copies). (ICH
Guideline (E6)). Examples of source data include Subject
identification, Randomization identification, and Stratification Value.

Study Day 1 defined as the first day that protocol-specified investigational
product(s)/protocol required therapies is/are administered to the
subject

TBL Total bilirubin .

TNE Tumor necrosis factor

Page 2 of 2
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1. OBJECTIVES
1.1 Primary

To evaluate the efficacy of brodalumab, (210 mg every 2 weeks (Q2W); and 140 mg
Q2W) compared to placebo, in subjects with psoriatic arthritis, as measured by the
proportion of subjects achieving an American College of Rheumatology (ACR)

20 response at week 16.

1.2 Key Secondary
To evaluate the efficacy of brodalumab compared to placebo on the following:

Psoriasis Area and Severity Index (PASI) 75 at week 16
Van der Heijde modified Total Sharp score (mTSS) at week 24

1.3 Other Secondary
To evaluate the effect of brodalumab on mTSS at weeks 52 and 100.

To evaluate the effect of brodalumab compared to placebo, at other measured
timepoints, on the following:

e ACR20

e PASI75

To evaluate the effect of brodalumab compared to placebo on the following at all
measured timepoints:
¢ Health Assessment Questionnaire-Disability Index (HAQ-DI)
e ACR50
e ACR70
¢ Disease Activity Score with a 28 joint count and C-reactive protein (DAS 28)
e Components of ACR
e Dactylitis
e Enthesitis
e PASI 90 and 100
¢ Involved Body Surface Area (BSA)
¢ C(Clinical Disease Activity Index (CDAI) score
e Psoriasis Symptom Inventory responder definition
e Psoriatic Arthritis Response Criteria (PsARC)
e Psoriatic Arthritis Disease Activity Score (PASDAS)
¢ Dermatology Life Quality Index (DLQI)
e Medical Outcomes Health Survey Short Form 36 items version 2 (SF-36v2)
e Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)
To characterize the pharmacokinetics (PK) of brodalumab
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To explore brodalumab exposure/response relationship

1.4 Exploratory
To explore the effect of treatment with brodalumab on laboratory parameters of interest

(ie, inflammatory markers).
To evaluate self-administration of brodalumab.
To collect blood samples for biomarker analysis (this part of the study is optional).

To investigate the effects of genetic variation in disease genes and drug target genes on
psoriatic arthritis and/or subject response to brodalumab (this part of the study is
optional).

1.5 Safety
To evaluate the safety profile of brodalumab in subjects with psoriatic arthritis.

2. BACKGROUND AND RATIONALE

2.1 Psoriatic Arthritis

Psoriatic arthritis is a heterogeneous chronic inflammatory disorder involving joints,
tendon sheaths, entheses, and the axial skeleton as well as skin and nails. Itis
classified as a sero-negative spondyloarthropathy and presents with several clinical
phenotypes varying from oligoarticular disease to severely destructive arthritis mutilans.

Psoriatic arthritis can develop at any age but most commonly appears between the ages
of 30 and 50. It may be associated with significant disability and joint damage

(Olivieri et al, 2010). According to the National Psoriasis Foundation, between 10 and
30% of patients with chronic psoriasis suffer from psoriatic arthritis (www.psoriasis.org).
On average it tends to appear about 10 years after the first signs of psoriasis, however,
in about 1 in 7 cases the joint involvement precedes the skin manifestation.

2.2 Amgen Investigational Product Background (brodalumab)

Interleukin (IL)-17 receptor A (IL-17RA) is a type | transmembrane receptor that is found
on a wide variety of cell types including epithelial cells, endothelial cells, fibroblasts,
chondrocytes, synovial cells, monocytes, neutrophils, and lymphocytes (Yao et al, 1997).
IL-17A, IL-17F, IL-17A/F, and IL-25 stimulate cellular responses by interacting with
IL-17RA. IL-17A, IL-17F, and IL-17A/F signal via a heteromeric IL-17RA/IL-17RC
complex, whereas IL-25 signals via a heteromeric IL-17RA/IL-17RB complex

(Rickel et al, 2008; Toy et al, 2006).
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Brodalumab (AMG 827) is a human anti-IL-17RA monoclonal antibody that selectively
targets human IL-17RA and antagonizes the effects of IL-17A, IL-17F, IL-17A/F, and
IL-25. Interleukin 17RA blockade represents a novel mechanism to inhibit the

inflammation and clinical symptoms associated with psoriasis and psoriatic arthritis.

For the most up-to-date information regarding brodalumab, including the efficacy and
safety profile demonstrated in the phase 2 psoriatic arthritis study (Study 20101227),
please consult the current version of the brodalumab Investigator’s Brochure (IB).

Refer to Section 4 of the IB for additional information related to the physical, chemical,

and pharmaceutical properties and formulation(s).

23 Rationale

2.3.1 Clinical

Genetic risk factors implicate the IL-23 pathway and the induction and regulation of type
17 T-helper (Th17) cells in the pathogenesis of both psoriasis and psoriatic arthritis.
Upregulation of cytokines such as IL-22 and IL-17 could not only lead to
hyperproliferation of keratinocytes, but potentially synoviocytes resulting in cellular
proliferation and inflammation in both the skin and joints (Nograles et al, 2009).

Th17 cells have been found to be 10 fold higher in the synovial fluid and psoriatic
plagues of psoriatic arthritis patients than osteoarthritis controls (Raychaudhuri et al,
2012). Circulating Th17 cells have been found to be more numerous in patients with
spondyloarthropathies (psoriatic arthritis and ankylosing spondylitis) than in rheumatoid
arthritis patients (Jandus et al, 2008). These data suggest a potential role for IL-17 in the
pathogenesis and ongoing inflammation of psoriatic disease, with similarity in
inflammatory pathways for both skin and joint inflammation.

Non-steroidal anti-inflammatory drugs (NSAIDs) and intra-articular corticosteroids are
considered first-line therapy and are useful to relieve pain and stiffness. Non-biologic
disease-modifying anti-rheumatic drugs (DMARDSs), alone or in combination, are
recommended and have been successfully employed in the treatment of psoriatic
arthritis (Gossec et al, 2012; Ritchlin et al, 2009). Non-biologic DMARDs such as
methotrexate, sulfasalazine and leflunomide not only impact the signs and symptoms of
psoriatic arthritis but have shown some efficacy in psoriatic skin disease

(Gupta et al, 1990; Heydendael et al, 2003; Kaltwasser et al, 2004). Although the
efficacy of these drugs on structural damage has been questioned, it should be noted
that optimally dosed, sized and designed studies have not been conducted with these
agents (Ash et al, 2012). On the other hand, anti-tumor necrosis factor (TNF) therapies
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have been adequately evaluated and are highly effective for both the joint and skin
manifestations of psoriatic arthritis. However, there remains a significant unmet need for
drugs with novel mechanisms of action targeting the growing pool of patients who do not
respond to, lose their response to, or do not tolerate TNF inhibitors.

The study participants will be similar to those who were enrolled in the phase 2 study
and will consist of subjects who have had active psoriatic arthritis for at least 6 months
and currently meet the Classification of Psoriatic Arthritis [CASPAR)] criteria. Only
subjects who have had an inadequate response to or are intolerant