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Confidentiality Notice

This document contains confidential information of Amgen Inc.

This document must not be disclosed to anyone other than the site study staff and
members of the institutional review board/independent ethics committee/institutional
scientific review board or equivalent.

The information in this document cannot be used for any purpose other than the
evaluation or conduct of the clinical investigation without the prior written consent of
Amgen Inc.

If you have questions regarding how this document may be used or shared, call the
Amgen Medical Information number: US sites, 1- 800-77-AMGEN; Amgen’s general
number in the US, 1-805-447-1000.
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Investigator's Agreement:

I have read the attached protocol entitled A Dose-Ranging, Double-Blind,
Placebo-Controlled Study to Evaluate the Safety and Efficacy of Tezepelumab Alone or
Combined With Topical Corticosteroids in Moderate-to-Severe Atopic Dermatitis, dated
25 August 2020, and agree to abide by all provisions set forth therein.

| agree to comply with the International Council for Harmonisation (ICH) Tripartite
Guideline on Good Clinical Practice (GCP), Declaration of Helsinki, 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) and my
subinvestigators (including, if applicable, their spouses or legal partners and dependent
children) at the start of the study and for up to 1 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.
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Name of Investigator Date (DD Month YYYY)
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1. Protocol Synopsis

Protocol Title: A Dose-Ranging, Double-Blind, Placebo-Controlled Study to Evaluate
the Safety and Efficacy of Tezepelumab Alone or Combined With Topical Corticosteroids
in Moderate-to-Severe Atopic Dermatitis

Short Protocol Title: A Dose-Ranging, Placebo-Controlled, Double-Blind Study to
Evaluate the Safety and Efficacy of Tezepelumab in Atopic Dermatitis

Study Phase: 2
Indication: Atopic Dermatitis (AD)
Rationale

Tezepelumab is being developed for the treatment of atopic dermatitis (AD). Thymic
stromal lymphopoietin (TSLP) is an epithelial cytokine shown to be elevated in skin
lesions of patients with AD. A previous phase 2a study (ALLEVIAD) demonstrated
improvements in Investigator's Global Assessment (IGA) and Eczema Area and Severity
Index (EASI) scoring, but did not meet statistical significance in the primary endpoint. A

phase 1b study demonstrated improvement in IGA and EASI as secondary endpoints.

Three dose levels of tezepelumab (420 mg subcutaneous injection [SC] every 2 weeks
[Q2W], 280 mg SC Q2W, and 210 mg SC every 4 weeks [Q4W]) were selected based
on exposure-response analysis of tezepelumab concentration and IGA response from
the ALLEVIAD study. These dose regimens will allow establishing exposure-response
to aid in dose selection for future studies. A first dose of 420 mg will allow faster
achievement of steady state for the lower dose regimens (210 mg SC Q4W and 280 mg

SC Q2W), and is also anticipated to improve symptoms of AD (eg, sleep and pruritus).
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Objective(s)/Endpoint(s)

Objectives

Endpoints

Primary — Part A

e To evaluate the effect of tezepelumab
compared with placebo, assessed using
the Investigator's Global Assessment
(IGA) and Eczema Area and Severity
Index (EASI)

e |GA score of 0 (clear) or 1 (almost clear)
(IGA 0/1) at week 16

e 75% reduction in EASI (EASI 75) at
week 16

Secondary — Part A

e To estimate the effect of tezepelumab
compared with placebo on the efficacy
measure of EASI

e 50% and 90% reduction in EASI
(EASI 50/90) at week 16

e To estimate the time needed to reach
EASI 50/75/90

e Time at which EASI 50/75/90 is achieved
from day 1

e To estimate the effect of tezepelumab
compared with placebo on the efficacy
measure of Scoring Atopic Dermatitis
(SCORAD)

¢ SCORAD at week 16

e To estimate the effect of tezepelumab
compared with placebo on the
patient-reported outcome (PRO) measure
of pruritus assessed using a numeric
rating scale (NRS)

e Pruritus NRS at week 16

e To characterize the pharmacokinetics
(PK) of tezepelumab

e Serum trough concentrations of
tezepelumab at scheduled visits

Safety — Part A and Part B

e To establish the safety and tolerability of
tezepelumab compared with placebo

e Subject incidence of adverse events
(including serious adverse events)

Hypotheses

Part A

The primary hypothesis is that tezepelumab effectively increases the probability of an

IGA 0/1 response and an EASI 75 response at week 16 in subjects with

moderate-to-severe AD.

Part B

Part B is an estimation study; no hypotheses will be formally tested.

Overall Design

This phase 2b study is designed to evaluate the safety and efficacy of tezepelumab as a

monotherapy and explore its efficacy as adjunct therapy in subjects with

moderate-to-severe AD. This study consists of Part A (the main study evaluating

tezepelumab as a monotherapy) and Part B (a study evaluating tezepelumab as
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adjunctive therapy when combined with a topical corticosteroid [TCS] regimen). In
Part A, two futility analyses are planned when the 80" and 160" subjects are projected
to complete week 16, respectively. Upon a result of “not futile” for the first analysis and
Part A has completed enrolliment of 240 patients, enroliment of subjects in Part B of the
study will commence. A result of “futile” for either analysis in Part A will result in
termination of both Part A and Part B of the study.

Eligible subjects for both Part A and Part B will include adults with a clinical diagnosis of
AD at least 2 years prior to screening, with AD that affects > 10% of body surface area

as assessed by EASI, an IGA score of = 3, and an EASI score of > 16.

Part A and Part B of this study will consist of a 28-day screening period, a 52-week
treatment period, and a 20-week safety follow-up period. During the 28-day screening
period, subjects must discontinue from all topical AD therapies, except for approved
moisturizers (see Section 7.1.7), for at least the 7 consecutive days immediately prior to
day 1. During the study, approved moisturizers are allowed to be applied, with the

exception of 8 hours prior to any scheduled visit.

Part A is a dose-ranging, randomized, placebo-controlled, double-blind study designed
to evaluate the safety and efficacy of tezepelumab as monotherapy in subjects with
moderate-to-severe AD. Following the screening period, eligible subjects will be
randomized 1:1:1:1 to receive 420 mg SC Q2W, 280 mg SC Q2W, 210 mg SC Q4W, or
placebo. All subjects will receive a 420 mg SC dose (investigational product or placebo)
as the first dose. Subjects will then receive the appropriate dose of investigational
product at the week 2 visit, depending on which treatment group they are randomized to.
Depending on if they are randomized to Q2W or Q4W dosing, the dose at week 2 could
be placebo or tezepelumab. Non-responders are defined as those subjects who have
not achieved at least a 50% improvement in EASI at week 16 compared to baseline
(day 1). Subjects who are determined to be non-responders in Part A will receive
tezepelumab 420 mg SC Q2W for the remainder of the study, beginning with the week
18 dose. The randomized treatment assignments for the non-responders will remain
blinded until the end of study.

Part B is a randomized, placebo-controlled, double-blind study designed to evaluate the
safety and efficacy of tezepelumab when administered with moderate class TCS in
adults with moderate-to-severe AD. Enrollment of subjects in Part B of the study will
only commence if there is a result of “not futile” for the first interim analysis in Part A and

Part A has completed enroliment of 240 patients. Following the screening period,
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eligible subjects will be randomized 2:1 to receive 420 mg SC Q2W or placebo; both
groups in Part B will be allowed to use TCS after the day 1 visit. Non-responders in
Part B will not be switched to 420 mg SC Q2W at week 18 and will remain on their initial

dose for the duration of the study.

Number of Subjects
Approximately 240 subjects will be enrolled in Part A of the study. Approximately
60 subjects will be enrolled in Part B of the study.

Summary of Subject Eligibility Criteria
Eligible subjects for both Part A and Part B will include adults with a clinical diagnosis of
AD at least 2 years prior to screening, with AD that affects > 10% of body surface area

as assessed by EASI, an IGA score of > 3, and an EASI score of > 16.
For a full list of eligibility criteria, please refer to Section 6.1 to Section 6.2.
Treatments

Study treatment include tezepelumab or placebo as outlined in the table below.

Study

Treatment Amgen Investigational Product:?

Name Tezepelumab Placebo

Dosage Each package will contain 3 vials. Placebo will be presented in identical

Formulation containers and stored/packaged the

same way as tezepelumab.

Administration

Unit Dose Each subject will receive 3 injections  Each subject will receive 3 injections
Strength(s)/ per visit. per visit.
Dosage For subjects randomized to 420 mg  For subjects randomized to placebo:
Level(s) and SC Q2W, 280 mg SC Q2W, and volumes for injections from vials
Dosage 210 mg SC Q4W: volumes for provided will be detailed in the IPIM.
Frequency injections from vials provided will be
detailed in the Investigational
Product Instruction Manual (IPIM). ) ) . ]
Subjects randomized to Q4W dosing Subjects will receive placebo dosing
: . . : Q2W.
will receive placebo at intervening
visits, such that all subjects receive
an injection Q2W.
Route of SC injection SC injection

IPIM = Investigational Product Instruction Manual; SC = subcutaneous; Q2W = every 2 weeks;

Q4W = every 4 weeks

@ Tezepelumab will be manufactured and packaged by Amgen and distributed using Amgen clinical study
drug distribution procedures.

In Part B of this study, subjects may commence TCS after day 1. Subjects who use

TCS during the study should follow the dosing regimen outlined in Section 7.1.5.
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Procedures

Key study procedures will include assessment of IGA, EASI, SCORAD, and other
measures of AD disease severity. Samples will be collected for PK analysis and
biomarker development. A safety follow-up will be conducted for 20 weeks after the final
dose of study drug (18 weeks after the end of treatment [EOT] visit). All adverse events
observed by the investigator or reported by the subject that occur after the first dose of
investigational product through the end of study/safety follow-up visit or for 20 weeks
after the last administration of investigational product are to be collected/reported.
Disease-related adverse events for this study include AD. Serious adverse events
observed by the investigator or reported by the subject after the signing of informed
consent through the end of study/safety follow-up visit or for 20 weeks after the last

administration of investigational product are reported using the Event CRF.

For a full list of study procedures, including the timing of each procedure, please refer to
Section 9.2 and the Schedule of Activities in Table 2-1 and Table 2-2.

Statistical Considerations

In Part A of this study, a total of 240 subjects will be randomized in a 1:1:1:1 ratio to
tezepelumab 420 mg SC Q2W, 280 mg SC Q2W, 210 mg SC Q4W, and placebo
(approximately 60 in each group). There is at least 85% power for each co-primary
endpoint, assuming IGA 0/1 response rates of 10% and 40% for placebo and the highest
tezepelumab dose group (420 mg SC Q2W), respectively, and assuming EASI response
rates of 15% and 50%, respectively. These assumed treatment effects are based on the
results of other new agents in this indication (DUPIXENT, 2017). These calculations
used a 2-sided ¥? test at a significance level of 0.025 (to reflect the Bonferonni-based

gatekeeping procedure described in Section 10.3.2.1) and assumed a 10% dropout rate.

Part B of this study is exploratory. A sample size of 60 subjects (40 in the tezepelumab
420 mg SC Q2W group and 20 in the placebo group) was chosen as an adequate
sample size to provide initial evidence of tezepelumab as a promising agent for adjunct

therapy.

Subject disposition, demographics, and baseline disease characteristics will be
summarized descriptively by randomized treatment group. For categorical endpoints,
the descriptive statistics will contain frequency and percentage. For continuous

endpoints, the descriptive statistics will include the number of observations, mean,

CONFIDENTIAL AMN®



Product: Tezepelumab
Protocol Number: 20170755
Date: 25 August 2020 Page 14 of 107

standard error, standard deviation, median, first quartile, third quartile, minimum, and

maximum.

For Part A, the treatment effect for the primary analysis of the primary endpoints will be
tested using a Bonferonni-based gatekeeping procedure to control the family-wise
2-sided type | error rate at 0.05. The procedure splits the a of 0.05 equally to test in
parallel tezepelumab 420 mg SC Q2W versus placebo, and tezepelumab 280 mg SC
Q2W versus placebo for IGA 0/1 and EASI 75 sequentially within each parallel path. If
one of the parallel paths rejects the 2 hypotheses sequentially, and the other path has at
least 1 hypothesis not rejected, then the unspent a of 0.025 from the successful path will
be propagated to the unsuccessful path to retest the 2 hypotheses sequentially at a level
of 0.05.

For the primary endpoints of IGA 0/1 and EASI 75 at week 16, the treatment effect will
be tested using a logistic regression model adjusting for covariates specified in
Section 10.2.2. From this model, odd ratios and 95% Cls will be reported comparing
each tezepelumab dose group to placebo. In addition, the percentage of subjects in
each treatment group with a response and the difference in the percentage of subjects
responding between each tezepelumab dose group and placebo will be summarized

with a 95% confidence interval.
For a full description of statistical analysis methods, please refer to Section 10.

Sponsor Name: Amgen Inc.
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Study Schema and Schedule of Activities

21 Study Schema

Firnnira 2.1 Qtuidv Qrhama far Part A

) Safety
Treatment Period (52 weeks) Follow-up Period
(18 weeks®)
m - Tezepelumab (N = 60) ]
§ 420 mg SC Q2w
v - Tezepelumab (N = 60)
a Q.
% 5 280 mg SC Q2W 5
S T Tezepelumab (N = 60) E
~ IS 210 mg SC Q4w?a =
e 3 =
g S a (N = o
3 2 Placebo? (N = 60) =
o (%]
£
<]c) Non-RespondersP
g Tezepelumab 420 mg
%] SC Q2w
| | ! | [ 1
-28 to -1 Day 12 Visits every Primary EOT EOS
2 weeks for assessment of (week 52) (week 70)
52 weeks IGA 0/1 and EASI
75 (week 16)
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a.
b.
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_ Safety
Treatment Period (52 weeks) Follow-up Period
(18 weeks?)

s Tezepelumab (N = 40)

Y 420 mg SC Q2W + TCS regimen
s . 3

AN —~ 9 1

o 2 IS 2

- %’ s =

QT £ S

2~ -8 >

o+ s o

.E m t(g

8

3 » Placebo (N = 20) + TCS regimen

| I | | | 1
-28 to -1 Day 1 Visits every Exploratory EOT EOS
2 weeks for assessment (week 52) (week 70)
52 weeks of IGA 0/1
and EASI 75
(week 16)

EASI = Eczema Area and Severity Index; EOS = End of Study; EOT = End of Treatment; IGA = Investigators’ Global Assessment; SC = subcutaneous; TCS = topical
corticosteroids; Q2W = every 2 weeks
a. Safety follow-up is 18 weeks after the EOT visit.
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2.2 Schedule of Activities

Table 2-1. Schedule of Activities for Part A and Part B (Screening Through Week 24)

Screening? Treatment Period (52 weeks)? P

(upto-28d
+7d) Day1 | Wk2 | Wk4 | Wk6 | Wk8 | Wk10 | Wk12 | Wk 14 | Wk 16 | Wk 18 | Wk 20 | Wk 22 | Wk 24

GENERAL AND SAFETY ASSESSMENTS

Informed consent X

Informed consent for optional

biomarker/pharmacogenetic X

assessments

Verify eligibility criteria

Demographics

Physical examination

Physical measurements

Medical and dermatology history

Randomization X

Substance use

12-lead ECG®

Vital signs®

Adverse events

Serious adverse events

Disease-related events

Concomitant therapies review

LABORATORY ASSESSMENTS

Serum or urine pregnancy test®

Coagulation

Hematology

Chemistry

HIV, Hepatitis B and C screening

Urinalysis (dipstick)

Anti-tezepelumab-antibody

Serum immunoglobulins’

XO

XXX XX

XXX

x| X

XXX XX
XXX XX
XX XX | X
XXX XX
XXX XX
XXX XX
XXX XX
XXX XX
XXX XX
XXX XX
XXX XX
XXX XX
XXX XX

x
x
>
x
x
x

XX | XX
x| X

x
x| X

XXX XX ([ X

x

XXX
x
x

Page 1 of 2
Footnotes defined on last page of the table
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Table 2-1. Schedule of Activities for Part A and Part B (Screening Through Week 24)

Screening? Treatment Period (52 weeks)P: P
(upto-28d
+7d) Day 1 Wk2 | Wk4 | Wk6 | Wk8 | Wk10 | Wk 12 | Wk 14 | Wk 16 | Wk 18 | Wk 20 | Wk 22 | Wk 24

PPD or Quantiferon GOLD X
STUDY-SPECIFIC ASSESSMENTS
eDiary device distribution and X
training
Electronic diary? Completed in the morning at home on eDiary
Assessment of EASI and IGA X X X X X X X X X
SCORAD X X X X X X
EQ-5D-3L, POEM, DLQI, PGI-S X X X X X X
erﬁckmg of TCS use (Part B subjects X X X X X X X X X X X X X X

PHARMACOKINETIC ASSESSMENTS
PK sampling* | [ x [ x [ X | | | [ x| [ x| | | X

PHARMACOGENETIC ASSESSMENTS

Sample for DNA analysis (optional) | | X | | | | | | | | | | | |
STUDY TREATMENT
Administration of tezepelumab or
placebo™

Xn X X X X X X X X X X X X

Page 2 of 2

AD = atopic dermatitis; DLQI = Dermatology Life Quality Index; EASI = Eczema Area and Severity Index; ECG = electrocardiogram; Echo = echocardiogram;
eCRF = electronic case report form; EOT = end of treatment; EQ-5D-3L = EuroQOL quality of life 5-dimensions 3-level version; HIV = human immunodeficiency virus;
Ig = immunoglobulin; IGA = Investigator’'s Global Assessment; NRS = numeric rating scale; PD = pharmacodynamics; PGI-S = Patient’'s Global Impression of
Severity; PK = pharmacokinetics; PPD = purified protein derivate; POEM = Patient Oriented Eczema Measure; S. aureus = Staphylococcus aureus;
SCORAD = Scoring Atopic Dermatitis;
TCS = topical corticosteroids; Q4W = every 4 weeks; Wk = Week

@ The screening visit can occur up to 28 days + 7 days before the first dose of investigational product on day 1.

b The window for visits is + 3 days.

¢ECG must be collected prior to any blood draws.
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dVital signs will be taken pre-dose prior to administration of investigational product. Subjects will be observed for 2 hours post-treatment at the day 1 and week 2 visits.
For all other visits where investigational product is administered, subjects will be observed for a period of time at the discretion of the Investigator.

¢ Pregnancy testing applies to females of childbearing potential only, as defined in the protocol. The pregnancy test at screening must be a serum pregnancy test. All
other scheduled pregnancy tests will be urine tests. Additional on-treatment pregnancy testing may be performed at the investigator’s discretion if there is suspicion
that a female subject is pregnant or per local laws and regulations. If a urine pregnancy test is positive, a confirmatory serum pregnancy test will be performed by the
study center and entered into the eCRF.

fThis includes total serum IgE, IgA, 1gG, and IgM. All immunoglobulin results will be redacted from laboratory reports.

9 The eDiary includes Pruritus NRS.

KPK samples at day 1 and weeks 2, 4, 12, 16, 24, 32, 40, 48, and 50 should be collected before dosing with investigational product (trough).

''This is an optional assessment and requires an additional consent form. The sample for DNA analysis will be obtained at the day 1 visit using the cell pellet from a
plasma sample taken on the same day.

m Administration of study drug is the final activity performed at a visit. Subjects randomized to Q4W dosing will receive placebo at the visits between dosing with
tezepelumab. Subjects will be observed for 2 hours post-treatment at the day 1 and week 2 visits. For all other visits where investigational product is administered,
subjects will be observed for a period of time at the discretion of the Investigator.

n All subjects will receive a 420 mg SC dose of either study drug or placebo as their first dose.

° Only certain inclusion criteria specified in the protocol will be re-evaluated at the day 1 visit. These criteria will be evaluated prior to any other day 1 study activities
and are required to be met for dosing with investigational product.

P All subjects who terminate the study early will complete an early termination visit consisting of all assessments included in the EOT (week 52) visit. In addition, a
safety follow-up visit will occur 18 weeks after the EOT visit.
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Table 2-2. Schedule of Activities for Part A and Part B (Week 26 Through End of Study)

Treatment Period (52 weeks)?

EOT¥/ET

EOS?

Wk
26

Wk

Wk

Wk

Wk
34

Wk
36

Wk
38

Wk
40

Wk
42

Wk

WKk

Wk

Wk 50

Wk 52

Wk
58

Wk 70

Unscheduled

GENERAL AND SAFETY ASSESSMENTS

Physical examination

x

>

12-lead ECGP

Vital signs®

Adverse events

Serious adverse events

Disease-related events

Concomitant therapies review

XXX | XX

XXX | XX

XX | X[ XX

XX | X[ XX

XXX [ X[ X

XXX [ X[ X

XX | X[ XX

XX | X[ XX

XX | X[ XX

XX | X[ XX

XX | X[ XX

XX | X[ XX

XX | X[ XX

XX | X[ XX

XX | X[ XX

XX XX [ X|X|[X

XXX X[ X|X[X

LABORATORY ASSESSMENTS

Urine pregnancy test?

X

x

>

x

>

>

x

Coagulation

Hematology

x

Chemistry

XX | X[X

Urinalysis (dipstick)®

XX | X[ XX

Anti-tezepelumab-antibody

XX [ X[ X

XX | X[X

x

Serum immunoglobulins’

XX | X[ XX

x

>

PPD or Quantiferon GOLD

>

STUDY-SPECIFIC ASSESSMENTS

Electronic diary®

Complete

d in the morn

ing at home on eDiary

x

Assessment of EASI and IGA

X

SCORAD

EQ-5D-3L, POEM, DLQI, PGI-S

Tracking of TCS use (Part B subjects
only)

X

X

X
X
X

X

X

X

X X[ X|X

X XXX

X | X|X|X

X

Footnotes defined on last page of the table

Page 1 of 2
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Table 2-2. Schedule of Activities for Part A and Part B (Week 26 Through End of Study)
Treatment Period (52 weeks)? EOT¥ET EOS?

PHARMACOKINETIC ASSESSMENTS

PK sampling [ Ix[ [ [ Ix[ [ [ [Ix[x[] x [xX]X]
STUDY TREATMENT

Administration of tezepelumab or X X X X X X X X X X X X X

placeboX

Page 2 of 2

DLQI = Dermatology Quality of Life Index; EASI = Eczema Area and Severity Index;

ECG = electrocardiogram; Echo = echocardiogram; eCRF = electronic case report form; EOS = end of study; EOT = end of treatment; EQ-5D-3L = EuroQOL quality of

life 5-dimensions 3-level version; ET = early termination; Ig = immunoglobulin; IGA = Investigator's Global Assessment; NRS = numeric rating scale; PGI-S = Patient’s

Global Impression of Severity; PK = pharmacokinetics; POEM = Patient Oriented Eczema Measure; PPD = purified protein derivate; SCORAD = Scoring Atopic

Dermatitis; TCS = topical corticosteroids; Wk = Week

@The window for visits is + 3 days.

b ECG must be collected prior to any blood draws.

¢Vital signs will be taken pre-dose prior to administration of investigational product. Subjects will be observed for 2 hours post-treatment at the day 1 and week 2 visits.
For all other visits where investigational product is administered, subjects will be observed for a period of time at the discretion of the Investigator.

4 Pregnancy testing applies to females of childbearing potential only, as defined in the protocol. The pregnancy test at screening must be a serum pregnancy test. All
other scheduled pregnancy tests will be urine tests. Additional on-treatment pregnancy testing may be performed at the investigator’s discretion if there is suspicion
that a female subject is pregnant or per local laws and regulations. If a urine pregnancy test is positive, a confirmatory serum pregnancy test will be performed by the
study center and entered into the eCRF.

¢ Urinalysis analyzed centrally only if dipstick locally is positive.

fThis includes total serum IgE, IgA, 1gG, and IgM. All immunoglobulin results will be redacted from laboratory reports.

9 The eDiary includes Pruritus NRS.

IPK samples at day 1 and weeks 2, 4, 12, 16, 24, 32, 40, 48, and 50 should be collected before dosing with investigational product (trough).

k Administration of study drug is the final activity performed at a visit. Subjects randomized to Q4W dosing will receive placebo at the visits between dosing with
tezepelumab. Subjects will be observed for 2 hours post-treatment at the day 1 and week 2 visits. For all other visits where investigational product is administered,
subjects will be observed for a period of time at the discretion of the Investigator.

' All subjects who terminate the study early will complete an early termination visit consisting of all assessments included in the EOT (week 52) visit. In addition, a
safety follow-up visit will occur 18 weeks after the EOT visit.
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3. Introduction
3.1 Study Rationale

Tezepelumab is being developed for the treatment of atopic dermatitis (AD). Thymic
stromal lymphopoietin (TSLP) is an epithelial cytokine shown to be elevated in skin
lesions of patients with AD. A previous phase 2a study (ALLEVIAD) demonstrated
improvements in Investigator's Global Assessment (IGA) and Eczema Area and Severity
Index (EASI) scoring, but did not meet statistical significance in the primary endpoint. A

phase 1b study demonstrated improvement in IGA and EASI as secondary endpoints.

In the ALLEVIAD study, not achieving statistical significance for the primary endpoint
may have been due to the patient population selected, key study design elements

surrounding topical corticosteroid (TCS) use, and length of treatment.

In the ALLEVIAD study, a small number of enrolled patients (20%) had severe disease
and most had moderate AD (as determined by IGA score). The current study requires a
minimum of a 2-year history of AD and a higher EASI minimum score of 16, which may
lead to a greater treatment effect and is consistent with other studies of biologic

therapies for AD (Simpson et al, 2016).

Patients were not required to be refractory to TCS at baseline (a requirement for the
current study), and received TCS during the run-in and treatment periods. The study
design did not exclude responders after the 2-week run-in period, which may have

contributed to the large placebo response observed.

In the ALLEVIAD study, placebo-treated patients applied greater TCS amounts during
treatment versus tezepelumab-treated patients. In addition, all patients liberally applied
high-strength TCS during the 2-week run-in period. These 2 factors potentially
decreased the differential effect due to tezepelumab treatment. In the monotherapy
design for Part A of the current study, subjects will wash out from TCS and are required
to abstain from TCS use for 16 weeks. This design has been used for other therapies
and will allow for an evaluation of efficacy with less potential confounding

(Simpson et al, 2016).

Second, the 12-week treatment period in ALLEVIAD may not have been of sufficient
duration to demonstrate efficacy in the AD population. Dosing was through week 10,
thus, steady-state exposures to tezepelumab were likely not attained. In the current
study, the longer treatment duration evaluation of the primary endpoint at week 16 will

ensure that tezepelumab reaches steady-state concentrations.
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To explore whether clinical response continues to improve over time, treatment will
continue up to 1 year, as tezepelumab is anticipated to be a chronic treatment regimen
for a chronic disease. Also, given the mechanism of action of TSLP, a longer treatment

period may reveal greater improvements in AD symptoms beyond week 16.

Part B of the current study is an exploratory study to investigate the clinical response of
tezepelumab with TCS as adjunctive treatment. Inclusion of this cohort will allow for an
evaluation of the effects of tezepelumab in a more real-life scenario. While TCS use
was permitted in the ALLEVIAD study, the criteria for TCS use in Part B of the current
study has been modified to provide guidance to the investigator for when and how to use
TCS.

Three dose levels of tezepelumab (420 mg subcutaneous injection [SC] every 2 weeks
[Q2W], 280 mg SC Q2W, and 210 mg SC every 4 weeks [Q4W]) were selected based
on exposure-response analysis of tezepelumab concentration and IGA response from
the ALLEVIAD study. These dose regimens will allow establishing exposure-response
to aid in dose selection for future studies. A first dose of 420 mg will allow faster
achievement of steady state for the lower dose regimens (210 mg SC Q4W and 280 mg

SC Q2W), and is also anticipated to improve symptoms of AD (eg, sleep and pruritus).

3.2 Background

3.21 Disease

Atopic dermatitis is a chronic inflammatory skin disease (commonly referred to as
eczema). In its severe form, AD is characterized by widespread skin lesions that
manifest as red, itchy, swollen, cracked, weeping lesions with crusting and/or scaling.
There is frequently intractable pruritus, as well as enhanced susceptibility to bacterial,
viral, and fungal skin infections. Atopic dermatitis may affect up to 20% of children and
up to 10% of adults (Hanifin and Reed, 2007; Silverberg and Hanifin, 2013;

Silverberg et al, 2012). Atopic dermatitis is associated with a substantial patient burden
that typically includes poor quality of life, sleep disturbance, and reductions in work
productivity (Kiebert et al, 2002). Treatment recommendations for AD include liberal use
of emollients, dry skin care protocols, and topical corticosteroids (TCS), which are
commonly used in the clinical setting. Unfortunately, TCS have inadequate efficacy in
many patients with moderate-to-severe disease, and their long-term use is associated
with important side effects, such as thinning and discoloration of the skin, increased risk

of skin infection, contact dermatitis, decreased bone density, and slowing of growth in
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children depending on the extent of percutaneous administration (Chi et al, 2011;
Ring et al, 2012).

The immunopathology of AD varies depending on the type of skin lesions. Acute lesions
are characterized by a robust T helper 2 (Th2) immune response with production of
interleukin (IL)-4, IL-5, and IL-13; and release of the epithelial cytokines IL-33, IL-25, and
TSLP. Chronic lesions are characterized by a mixed Th1 and Th2 response

(Beck and Leung, 2000; Soumelis et al, 2002).

Although TSLP is not detectable in the nonlesional skin of patients with AD, TSLP levels
are elevated in both acute and chronic AD lesions (Soumelis et al, 2002). Thymic
stromal lymphopoietin increases the number and maturation status of human migratory
Langerhans cells and, through dendritic cells, induces a Th2 cytokine profile in cluster of
differentiation (CD) 4+ helper T cells (Ebner et al, 2007). In a mouse model of AD, TSLP
has been shown to directly stimulate antigen-specific CD4+ T cells to produce a

Th2 cytokine profile following cutaneous allergen challenge (He et al, 2008). The role of
TSLP in the development of fibrosis in AD is not well understood, but TSLP is detectable
in lung fibroblasts (Soumelis et al, 2002), and a recent study suggests that TSLP directly
promotes fibrocytes to produce collagen and that neutralization of TSLP significantly
reduces skin fibrosis (Oh et al, 2011). As further evidence for the role of TSLP in the
initiation and progression of AD, studies in mice overexpressing epidermal-specific TSLP
demonstrate clinical and cellular features similar to human AD, including the
development of eczematous lesions containing inflammatory cell infiltrates.

Furthermore, in these studies, mice lacking T cells still develop AD-like disease,
suggesting that TSLP can trigger AD-like skin inflammation in mice through direct

activation of myeloid cells (Yoo et al, 2005).

Although most patients develop AD before the age of 5 years, up to 20% of patients may
not develop AD until adulthood (Bieber et al, 2002; Kim et al, 2016). For many children,
the onset of AD marks the beginning of a progression from AD to food allergy, allergic
rhinitis, and eventually asthma, a phenomenon frequently described as the “atopic
march” (Spergel and Paller, 2003). Indeed, up to 70% of patients with severe AD will
develop asthma (Zheng et al, 2011). Numerous studies support a role for TSLP across
the spectrum of atopic diseases and suggest that TSLP may function not only as an
upstream regulator of inflammation in AD but as a modulator of disease progression
within the atopic march. Zhang et al used a mouse model to demonstrate that induced

expression of TSLP in mouse epidermal keratinocytes not only triggers AD but also
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induces experimental allergic asthma (Zhang et al, 2009). In studies by Demehri and
colleagues, mice overexpressing TSLP from skin keratinocytes not only developed
AD-like skin inflammation but also were also susceptible to allergen-induced asthma.
Furthermore, these authors demonstrated that epidermal-derived TSLP was sufficient to
confer a severe asthma phenotype even in the absence of any skin defect

(Demehri et al, 2009). Taken together, these studies suggest that TSLP is both
necessary and sufficient to trigger the atopic march in a mouse model. In support of a
key role for TSLP in the early development of AD, a prospective human birth cohort
study revealed that high TSLP levels in skin at 2 months of age in addition to family
history is a better predictor of AD development later in life compared to family history
alone (Kim et al, 2016).

3.2.2 Amgen Investigational Product Background: Tezepelumab
Tezepelumab is a human recombinant monoclonal antibody of the immunoglobulin (Ig)
G2 subclass that specifically binds human TSLP, blocking the interaction between TSLP
and its high affinity receptor complex. Targeting TSLP may serve to inhibit multiple

biologic pathways involved in AD.

A detailed description of the chemistry, pharmacology, pharmacokinetics (PK), efficacy,

and safety of tezepelumab is provided in the Investigator’s Brochure.

3.3 Benefit/Risk Assessment

In order to evaluate the clinical benefit-risk balance, preclinical and clinical data as well
as a review of the available information for humanized monoclonal antibodies that are
approved for and are in development for the treatment of AD have been considered.
The ALLEVIAD study demonstrated improvements in EASI and IGA scoring, but did not
meet statistical significance in its primary endpoint. A phase 1b study demonstrated
improvement in IGA and EASI as secondary endpoints. In summary, the benefits for
tezepelumab over placebo in AD include reduction of IGA, EASI, Scoring Atopic

Dermatitis (SCORAD), and other markers of AD disease severity.

Tezepelumab has been well tolerated with no identified risks in studies to date.
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The benefit/risk assessment for tezepelumab in AD based on the development through
phase 2 is favorable. The future benefit/risk assessm