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Introduction
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To confirm the findings of early clinical studies with brodalumab, we
conducted the AMAGINE-2 and AMAGINE-3 trials. The AMAGINE-2
and AMAGINE-3 trials were large, replicate, multinational studies
involving patients with moderate-to-severe plaque psoriasis; the studies
were designed to compare the efficacy and safety of brodalumab with
those of ustekinumab, a human IgG1k monoclonal antibody against the
p40 subunit common to interleukin-12 and interleukin-23 that has
demonstrated efficacy and is an approved treatment for psoriasis.
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Both studies, which were identical in design, were multicenter,

randomized, double-blind, placebocontrolled and active comparator—

controlled, parallel-group, phase 3 trials.
2. BINF OWEIEHEIZ SN T, MAANIAE (inclusion criteria) | MY CON CONA P1319 Study Population

LAY (exclusion criteria) DEEHEH N H B D3,
BROMEHEIT Y ), X ZE DOBRIMIFE I AN 20 E DDy,

Adults 18 to 75 years of age who were candidates for biologic therapy
for stable moderate-to-severe plaque psoriasis (minimum 6 months’
duration) were eligible if they had a psoriasis areaand-severity index
(PASI) score of 12 or higher (scores range from 0 to 72, with higher
scores indicating more severe disease), a static physician’s global
assessment (sSPGA) score of 3 or higher (scores range from 0 [clear skin]
to 5 [severe diseasel), and involvement of 10% or more of the
body-surface area. Patients with medical conditions that could
potentially prevent them from completing the study or that could
interfere with the interpretation of results were not included (Table S1
in the Supplementary Appendix, available with the full text of this
article at NEJM.org). Medications with the potential to confound
efficacy were prohibited; patients who had received specified drugs
could participate after a washout period (Table S2 in the
Supplementary Appendix). Negative tuberculosis test results (or
receipt of prophylactic treatment) were required. If applicable, women
were required to use effective birth control.
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Patients were randomly assigned in a 2:2:1:1 ratio to receive
brodalumab at a dose of 210 mg or at a dose of 140 mg (subcutaneous
injection on day 1 and weeks 1, 2, 4, 6, 8, and 10), ustekinumab
(subcutaneous injection of 45 mg for patients with a body weight <100
kg and 90 mg for patients with a body weight >100 kg, on day 1 and
week 4 and every 12 weeks thereafter, in accordance with standard
dosing regimens), or placebo (subcutaneous injection on day 1 and
weeks 1, 2, 4, 6, 8, and 10 as double-blind, double-dummy injections, as
appropriate for each randomly assigned study group). Randomization
lists were generated with the use of a permuted block design within
each stratum based on baseline body weight (<100 kg or >100 kg),
geographic region, and previous use of biologic agents; enrollment of
patients with previous biologic use was capped at 50% of each study
population.

[#E+r1]

At week 12, patients who were originally randomly assigned to receive
brodalumab underwent repeat randomization, in a 2:2:2:1 ratio, to one
of four maintenance regimens: brodalumab at 210 mg every 2 weeks,
140 mg every 2 weeks, 140 mg every 4 weeks, or 140 mg every 8 weeks,
stratified according to week 12 body weight (<100 kg or >100 kg),
induction regimen, and week 12 response (sPGA score, 0 or >1).
Patients who were originally randomly assigned to receive placebo
were switched to brodalumab at a dose of 210 mg every 2 weeks.
Patients who were originally randomly assigned to receive
ustekinumab continued to receive ustekinumab every 12 weeks until
week 52, when patients who were still receiving the regimen could
receive brodalumab at a dose of 210 mg every 2 weeks in an open-label
extension study. The original treatment blinding was maintained
during the rerandomization process and through week 52.

[LAxa—]
Beginning at week 16, patients who were assigned to receive
brodalumab in the rerandomization process and who did not have an
adequate response (i.e., patients who had a single sSPGA score of >3 or
persistent sPGA scores of 2 over at least a 4-week period) received
rescue treatment (210 mg of brodalumab every 2 weeks). Patients
receiving ustekinumab who did not have an adequate response
continued to receive ustekinumab, except at week 16, when they could
receive rescue treatment (210 mg of brodalumab every 2 weeks). For
patients who did not have a response to rescue treatment (i.e., patients
who had persistent sPGA scores >3 over at least a 4-week period while

HY N ONA

STUDY DESIGN
P1320 4 L1
NS

[EA#] 12 BET
(DBrodalumab210mg
©@Brodalumab140mg
@Ustekinumab(=100 ke=45mg ,
=100 ke=90mg)

@®Placebo
D:@:®:@=2:2:1:1

DO@®@=day 1 and weeks 1, 2, 4, 6,
8, and 10
®=day 1 and week 4 and every
12 weeks

12week CTOFHMDOLA,
Ustekinumab 1% 1,4W @ 2 £ TOFF
fili & 72 2 %, /NN & 72 2 Al ReME
HY,

U H MEOMEREIE, REE100 kg
or >100 kg), Hulik, E#=ERyEAlO
i1 F JEE

(#eF51] 12825 52 E £ T

* Brodalumab O#: 5 %51 7= B#&
T 2 NTEN LT
(DBrodalumab210mg2W
@Brodalumab 140mg2W
(®Brodalumab 140mg4W
@Brodalumab 140mg8W
D:@:®:@=2:2:2:1

Z v A MEOBERITAREELI kg
or >100 kg), #ulsk, 12W Ko i
(sPGA score, 0 or >1)

+ Placebo (% Brodalumab210mg2W
(bl

+ Ustekinumab 13 [F] 3 % fk#si

[L ¥ a—]

* Brodalumab 210mg2W D #:5-

+ 16 i T sPGA3 /RLL L2 sPGA 2
FADY 4 18 [ P E ke A3 388

L AF a2 — ISR E DRV R
Flx ik

L AF a2 52 WMETTTA
K& v




receiving continuous rescue treatment for at least 12 weeks), treatment
with the study drug was discontinued. Rescue treatment was blinded
through week 52.
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Figure S1. Study Design
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week 52 (end of the maintenance phase). We assessed disease activity PAST score 78— 2 T A LT H
with the use of the PASI and sPGA. Patients performed symptom T TE%LL LA L BmEOE S
self-assessment with the Psoriasis Symptom Inventory (PSI) (range, O (PSI175)
to 32, with higher scores indicating more severe disease), which is a %512 T sPGA score 0 or 1
validated instrument for the measurement of psoriasis signs and E| A
symptoms. We evaluated safety by monitoring adverse events, serious Ustekinumab & @ [k
adverse events, adverse events of interest, laboratory assessments, [primary end point]
vital signs, and anti-brodalumab antibodies. Major adverse + Ustekinumab & Fb#z LT 12 8
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that received 210 mg every 2 weeks and in the weight-based analysis [ Zz 2 PEEEAm]
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proportion of patients who had a 100% reduction in PASI score (PASI < THiK
100) at week 12.
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- a static physician’s global
assessment (sPGA) score of 3 or
higher (scores range from 0 [clear
skin] to 5 [severe disease])

+ involvement of 10% or more of
the body-surface area.
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We assumed a PASI 75 response rate of 82.5% for brodalumab 210 mg
Q2W, 77% for brodalumab 140 mg Q2W, and 10% for placebo. For
sPGA 0/1, we assumed a response rate of 77% for brodalumab 210 mg
Q2W, 72% for brodalumab 140 mg Q2W, and 10% for placebo.
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- alpha level of 0.01 (vs. placebo) or
0.04 (vs. ustekinumab)
- 5% two-sided type I error rate
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Table 5. Powering Assumptions
@Ustekinumab (PASI75 : 72.5%)
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Primary analyses were conducted after all patients completed the week
52 visit or discontinued participation in the study. Efficacy was
analyzed according to the patients’ randomly assigned treatment group
and consisted of two sets of primary and key secondary end points (one
for the comparison with placebo and one for the comparison with
ustekinumab); analyses of efficacy were performed with a combination
of parallel, sequential, and Bonferroni-based recycling testing
procedures at an alpha level of 0.01 (vs. placebo) or 0.04 (vs.
ustekinumab) to maintain a 5% two-sided type I error rate (see the
Supplementary Appendix). Dichotomous variables were tested with the
use of the Cochran—Mantel-Haenszel test, with missing data imputed
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P1321 Statistical Analysis
AT, BIR, R 7 xo— =R

Cochran-Mantel-Haenszel 1 &




as indicating no response (see the Supplementary Appendix). P values
for the primary and key secondary comparisons were adjusted for
multiplicity; all other P values were nominal. The safety-analysis set
included all randomly assigned patients who received one or more
doses of a study drug.
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The institutional review board at each participating center approved
the study protocols. All patients provided written informed consent.
Sites maintained compliance with the Health Insurance Portability
and Accountability Act or relevant regional regulations. Amgen funded
both studies. Site investigators collected the data, and Amgen
conducted the data analyses. All the authors interpreted the data and,
after a first draft had been written by the first author, collaborated in
the preparation of the manuscript, with support from a professional
medical writer who was an employee of Amgen. All the authors made
the decision to submit the manuscript for publication and attest to the
veracity and completeness of data and analyses for their respective
studies, as well as for the fidelity of this report to the study protocols,
available at NEJM.org.
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Results
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The demographic and clinical characteristics of the patients at baseline 12week : 1776 A (97%)
were balanced across the treatment groups (Table 1, and Table S3 in the 52week : 1601 A (87%)
Supplementary Appendix). In the AMAGINE-2 study, 1831 patients

underwent randomization, 1776 (97%) completed the 12-week induction « AMAGINE-3 study
phase, and 1601 (87%) completed the 52-week induction—-maintenance Z 2 NEIN 1881 A
phases (Tables S4 and S5 in the Supplementary Appendix). In the 12week : 1816 A (97%)
AMAGINE-3 study, 1881 patients underwent randomization, 1816 52week : 1656 A (88%)

(97%) completed the 12-week induction phase, and 1656 (88%)
completed the 52-week induction—-maintenance phases (Tables S4 and
S6 in the Supplementary Appendix).
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The median time to a response in both studies was significantly
shorter with either brodalumab dose than with ustekinumab
(P<0.001) (Fig. 1, and Table S8 in the Supplementary Appendix).
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