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Abstract

Psoriasis, a chronic inflammatory skin disease, negatively impacts patients’ quality of life
(Qol). This randomized, phase lll, double-blind, placebo-controlled, multicenter study
evaluated the efficacy and safety of brodalumab, a human anti-interleukin-17 receptor
A monoclonal antibody, in Korean patients with moderate to severe plaque psoriasis.
Coprimary end-points were the percentage of patients with 75% or more improvement
in Psoriasis Area and Severity Index (PASI 75) and static Physician’s Global Assessment
(sPGA) success (score 0/1) at week 12. Secondary end-points included the percentage im-
provement from baseline in PASI score and proportion of patients with PASI50/75/90/100
responses. QoL was assessed with the Dermatology Life Quality Index (DLQI). Eligible
patients were randomized to receive brodalumab 210 mg (N = 40) or placebo (N = 22)
every 2 weeks (Q2W) at a 2:1 ratio for 12 weeks. Subsequently, all patients entered an
open-label extension phase and received brodalumab 210 mg Q2W until week 62. At
week 12, the proportion of patients who achieved the coprimary end-points, PASI 75 and
sPGA success, was significantly higher in the brodalumab 210 mg Q2W group compared
with the placebo group (92.5% vs 0%). At week 12, the mean * SD percentage improve-
ment in the PASI score was 96.87 + 6.01% in the brodalumab 210 mg Q2W group, which
was maintained until study end (week 64). PASI 50/75/90 responses were achieved by
100% of patients receiving brodalumab 210 mg Q2W at weeks 6, 13, and 24, respectively;
PASI 100 was achieved by 82.8% of patients at week 64. Brodalumab treatment rapidly
improved DLQI scores. The most common treatment-emergent adverse events were na-
sopharyngitis, upper respiratory tract infections, tinea pedis, and urticaria. Overall, treat-
ment with brodalumab 210 mg Q2W resulted in a rapid and significant clinical benefit and

was well tolerated in patients with moderate to severe plaque psoriasis in Korea.
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1 | INTRODUCTION

Psoriasis is a common, chronic, non-communicable, recurrent, im-
mune-mediated skin disease,’® with plaque psoriasis being the
most common phenotype.>* Results from a population-based
epidemiological study in Korea from 2015 reported that the
crude prevalence of psoriasis was 459/100 000 individuals, with
a male : female ratio of approximately 1.3:1. Overall, 83.8% of
patients had plaque psoriasis and 22.6% had moderate to severe
psoriasis.® Occasionally, reproducing local clinical data for the ap-
proval of a new medication may seem inefficient, considering the
efforts, expenditure, and time. However, in the area of psoriasis,
separate clinical trials in East Asian countries, especially Korea,
need to be performed not just for regulatory processes but also
because Korean patients present with a unique subtype of psoria-
sis, small plaque type, in contrast to large plaque-type psoriasis in
Western countries.®

Psoriasis causes great physical, emotional, and social bur-
den.®” There is an urgent need for effective treatment options
that are cost-effective and will improve overall patients’ QoL. In
line with other autoimmune inflammatory conditions, novel CD4"
Th cells called Th17 cells are involved in the pathogenesis of pso-
riasis.® Consequently, targeting the IL-17 signaling pathway has
proven to be effective in the treatment of psoriasis.” Brodalumab
is a human anti-IL-17RA monoclonal antibody that inhibits the bi-
ological activity of IL-17A, IL-17F, and other IL-17 isoforms.’® The
efficacy and safety of brodalumab have been demonstrated in pa-
tients with moderate to severe plaque psoriasis in three phase 1l
trials, AMAGINE-1/2/3,'%'2 where brodalumab showed superior
skin clearance efficacy at week 12 compared with placebo and
ustekinumab.'? Furthermore, the long-term efficacy and safety
of brodalumab were demonstrated over more than 2 years in the
open-label extension of the AMAGINE-2 trial 18 Similarly, results
from a 12-week phase Il trial followed by a 52-week extension
study reported that brodalumab was effective and well tolerated
in a Japanese population with moderate to severe plaque psoria-
sis, thereby confirming the results of previous studies in Caucasian
patients.’®'> On the basis of these results, brodalumab was ap-
proved for the treatment of moderate to severe plaque psoriasis
in the USA, EU, and Japan.®

Therefore, the objective of this phase Ill study was to assess the
efficacy and safety of brodalumab in Korean patients to offer a novel
therapeutic option for the treatment of moderate to severe plaque

psoriasis in Korea.

2 | METHODS

2.1 | Study design

This phase lll, randomized, multicenter study consisted of a 12-
week double-blind phase followed by a 52-week open-label exten-
sion phase (ClinicalTrials.gov identifier: NCT02982005). During the

double-blind phase, patients were randomized to receive brodalu-
mab 210 mg Q2W or placebo for 12 weeks at a 2:1 ratio and were
stratified by bodyweight at screening (<70 kg, >70 kg), prior use
of biologic agents, and investigative site. Randomization was per-
formed through a dynamic allocation procedure using an IWRS.
The IP was administrated after coordination with the IWRS vendor,
Cenduit, an IQVIA business (Durham, NC, USA). At week 12, all pa-
tients entered an open-label extension phase and received broda-
lumab 210 mg Q2W for the remainder of the study. Patients in the
placebo group received an additional dose of brodalumab 210 mg
at week 13. To maintain blindness of the original randomized group,
patients received blinded brodalumab 210 mg or placebo at week
13 (brodalumab 210 mg for those originally randomized to placebo
and placebo for those originally randomized to brodalumab 210 mg)
(Figure 1).

The trial protocol and its subsequent amendments were ap-
proved by each site’s institutional review board/ethics committee.
The study was conducted in accordance with the International
Conference on Harmonisation of Good Clinical Practice guidelines
and adhered to the ethical principles of the Declaration of Helsinki.
All patients provided written informed consent prior to participation

in the study.

2.2 | Patients

Patients were enrolled from 10 clinical sites in Korea. Patients in this
study were aged over 20 years at the time of consent; had stable
moderate to severe plaque psoriasis for 6 months or more before
the first dose of IP, psoriasis-affected BSA of 10% or more, a PASI
score of 12 or more, and an sPGA score of 3 or more at screening and
baseline; a history of at least one phototherapy or systemic psoria-
sis therapy; and no findings suggestive of tuberculosis. Negative re-
sults for hepatitis B virus surface antigen, hepatitis C virus antibody,
HIV, and human T-cell lymphotropic virus type 1 antibody were also
required.

Patients were excluded if they were diagnosed with skin con-
ditions that would interfere with the interpretation of results; had
erythrodermic, pustular, guttate psoriasis, or medication-induced
psoriasis; a history of Crohn’s disease, myocardial infarction, or
unstable angina pectoris within the preceding year; any systemic
disease considered by the investigator to be clinically significant
and uncontrolled; active malignancy or a history of malignancy
within 5 years; had received a live vaccine within 28 days of
the first dose of IP; and received anti-IL biologic therapy within
12 weeks prior to the first dose of IP. In addition, patients with
a history or evidence of SIB, based on an assessment with the
C-SSRS, and severe depression, based on a total score of 15 or
more on the PHQ-8 at screening or baseline, were also excluded
from the study.

A washout period was required for patients who received sys-
temic therapy, phototherapy, or treatment with biologic agents. The
use of upper mid-strength or lower-potency topical steroids was
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FIGURE 1 Study design. Q2W, every 2 weeks; SC, subcutaneous; W, week

permitted during the study on the face, axillae, and groin only; how-
ever, their use was prohibited on the day of site visits.

2.3 | Intervention

Eligible patients were administrated brodalumab 210 mg or pla-
cebo on the day of enrollment or within 3 days of enrollment.
Patients received two s.c. injections via the anterior upper ab-
domen, thigh, or upper arm on day 1 and subsequently at weeks
1, 2, 4, 6, 8, 10, and Q2W thereafter, until week 62. The dosing
regimen included brodalumab 210 mg (two prefilled syringes of
70 mg [0.5 ml] and 140 mg [1.0 ml]) and placebo (two prefilled
syringes of 0.5 ml and 1.0 ml). The dose was selected based on
the results from previous phase Il and Il clinical studies for plaque
psoriasis.****'” From week 28, brodalumab 210 mg Q2W was self-

administrated until week 62.

2.4 | Assessments
241 | Efficacy

The coprimary end-points were the number and percentage

of patients achieving PASI 75 at week 12 and the number and

percentage of patients with an sPGA score of O (clear) or 1 (almost
clear) at week 12.

Secondary end-points included the percentage improvement
from baseline in the PASI score, the proportion of patients with a
50% or more (PASI 50), 75% or more (PASI 75), 90% or more (PASI
90), and 100% or more (PASI 100) reduction in the PASI score from
baseline, the proportion of patients with an sPGA score of O (clear)
or 1 (almost clear), and the proportion of patients with decreased
psoriasis BSA involvement (0-100%). NAPSI and PSSI were as-
sessed in patients who had nail and scalp symptoms at baseline,
respectively. Patient QoL was assessed using the DLQI before the

assessment of PASI and sPGA scores for the skin lesions.®

2.4.2 | Safety

Safety was evaluated by continuous monitoring of TEAE (includ-
ing drug-related TEAE), and SAE and was summarized by treatment
group. CTCAE version 4.0 was used to grade AE severity. Changes in
laboratory, hematological, and chemical parameters, vital signs, and
urinalysis from baseline were assessed. Anti-brodalumab antibody
status (detected using an electrochemiluminescent immunoassay)
was assessed at baseline and weeks 12, 24, 48, and 64. In addition,
tuberculosis tests were performed at screening and weeks 12, 16,
24, 36,48, and 64.
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2.4.3 | Pharmacokinetics

Serum samples for the PK assessment were collected from patients
in the brodalumab 210 mg Q2W treatment group at baseline and
weeks 8, 10, 12, and 24, prior to the dose, at trough. Serum brodalu-
mab was assessed using enzyme-linked immunosorbent assay with
individual serum brodalumab concentrations below the lower limit
of quantification (0.0500 pg/mL) considered as “BLQ" during the cal-

culation of descriptive statistics.

2.4.4 | Additional assessments
The 8-item PHQ depression scale, PHQ-8, was used to evaluate
the severity of depression,19 and the C-SSRS was used to assess the

presence and severity of SIB.2°

2.5 | Statistical analysis

The populations analyzed were the FAS, which included all rand-
omized patients; the PPS, which included all patients in the FAS
but excluded those who had received no treatment, had no post-
dosing primary efficacy data available, failed to meet major eli-
gibility criteria, or had major protocol deviations; the SAS, which
included all randomized patients who received one or more doses
of the study drug; and the PK analysis set, which included all
randomized patients with the exception of those who were not
exposed to brodalumab or for whom blood collection was not per-
formed after brodalumab dosing.

Baseline demographics and disease characteristics were sum-
marized. Categorical data were summarized using frequencies
and percentages, and continuous variables were summarized
using descriptive statistics. The Cochran-Mantel-Haenszel test
was performed with stratification of bodyweight at screening
(<70 kg, >70 kg), prior use of biologic agents, and investigative
site to examine the treatment difference in the PASI 75 response
and sPGA success at week 12 using the last observation carried
forward method or non-responder imputation method for missing
data. The percentage improvement from baseline in PASI scores
was summarized by visit and assessed using an ANOVA model
with treatment group, strata of total bodyweight at screening
(<70 kg, >70 kg), prior use of biologic agents, and investigative
site as variables. In addition, percentage improvement from base-
line in PASI 50, 75, 90, and 100 score, sPGA success (score 0/1),
an sPGA score of O (clear) over time, and mean * SD baseline im-
provements in BSA, NAPSI, PSSI, and DLQI scores were analyzed
over time.

Safety was evaluated by continuous monitoring of TEAE and
SAE, which were tabulated by system organ class and preferred
term. A TEAE was defined as any event that occurred or worsened
after study drug administration. The serum concentrations of broda-
lumab were summarized by descriptive statistics at each sampling

point. All statistical analyses were performed using SAS software
version 9.4 (SAS Institute, Cary, NC, USA).

Based on an integrated summary of brodalumab phase Il stud-
ies, a total sample size of 60 patients (40 in the brodalumab 210 mg
Q2W group and 20 in the placebo group) was considered appropri-
ate to achieve a more than 90% power to detect a minimal treatment
difference of 75%-80% between the brodalumab 210 mg Q2W and

the placebo groups.

3 | RESULTS

3.1 | Study population

The study was conducted between January 11, 2017, and August
14, 2018. Of the 70 patients screened, 62 were randomized to
receive treatment; 40 patients received brodalumab 210 mg Q2W
and 22 patients received placebo. A total of 62 patients were eval-
uable for the FAS and SAS. However, six patients were excluded
from the PPS (two patients from the brodalumab 210 mg Q2W
group and four patients from the placebo group) owing to the use
of topical steroids.

Overall, the percentage of male patients was lower in the broda-
lumab 210 mg Q2W group than in the placebo group (57.5% and
68.2%, respectively). The mean age of patients was 43.5 years in
the brodalumab 210 mg Q2W group and 43.7 years in the placebo
group, and the mean disease duration of psoriasis was 10.9 years in
the brodalumab 210 mg Q2W group and 13.6 years in the placebo
group. A greater percentage of patients in the placebo group (36.4%)
reported previous use of any biologics compared with those in the
brodalumab 210 mg Q2W group (10%). Most patients were previ-
ously treated with non-biologic systemic agents or phototherapy
(92.5% in the brodalumab 210 mg Q2W group and 86.4% in the pla-
cebo group). In general, the demographic and clinical characteristics
of patients at baseline were balanced across the treatment groups
(Table 1).

3.2 | Patient disposition

Overall, 57 (91.9%) patients completed the double-blind treatment
phase and 45 (72.6%) continued treatment through week 64 (31 in
the brodalumab 210 mg Q2W group and 14 in the placebo group). Of
the 17 (27.4%) patients who discontinued from the study, nine were
from the brodalumab 210 mg Q2W group and eight were from the
placebo group. Overall, five patients (two in the brodalumab 210 mg
Q2W group and three in the placebo group) discontinued the study
before week 12, four patients (three in the brodalumab 210 mg Q2W
group and one in the placebo group) discontinued between weeks
12 and 24, and eight patients (four each in the brodalumab 210 mg
Q2W and placebo groups) discontinued between weeks 24 and 64.
The most common reason for discontinuation was withdrawal of

consent. Patient disposition is shown in Figure 2.
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TABLE 1 Demographic and clinical characteristics at baseline:

full analysis set

Brodalumab
210 mg Q2W
Characteristic Placebo (N=22) (N =40)
Sex, n (%)

Female 7(31.8) 17 (42.5)
Male 15(68.2) 23 (57.5)
Age (years), mean + SD 43.7 +15.8 43.5+14.3

Weight at baseline (kg), 72.76 +13.6 70.97 £15.0
mean = SD
BMI (kg/m?), mean £ SD 25.52+4.6 2576 +4.4
Disease duration of psoriasis 13.62 +10.0 10.93+9.8
(years), mean + SD
Baseline PASI score, 2596 +11.0 23.25+9.9
mean = SD
Baseline sPGA score, n (%)
0 0(0.0) 0(0.0)
1 0(0.0) 0(0.0)
2 0(0.0) 0(0.0)
3 16 (72.7) 26 (65.0)
4 6(27.3) 14 (35.0)
5 0(0.0) 0(0.0)
Baseline BSA involvement (%), 371+21.2 33.5+194
mean = SD
Prior biologic use, n (%)
No 14 (63.6) 36(90.0)
Yes 8(36.4) 4(10.0)
Failure of prior biologic psoriasis therapies, n (%)
No 18(81.8) 38(95.0)
Yes 4(18.2) 2(5.0)
Prior non-biological systemic or phototherapy, n (%)
No 3(13.6) 3(7.5)
Yes 19 (86.4) 37 (92.5)
Baseline PSSl score, 28.0+18.1 24.6 £+17.1
mean = SD
Baseline NAPSI score, 6.9 +3.7 46+34
mean = SD
Baseline DLQI total score, 15.1+8.5 13.9+7.8

mean * SD

Abbreviations: BMI, body mass index; BSA, body surface area; DLQI,
Dermatology Life Quality Index; NAPSI, Nail Psoriasis Severity Index;
PASI, Psoriasis Area and Severity Index; PSSI, Psoriasis Scalp Severity
Index; Q2W, every 2 weeks; sPGA, static Physician’s Global Assessment

every 2 weeks.
3.3 | Efficacy

331 |

Primary end-points

At week 12, the proportion of patients who achieved the copri-
mary end-points, PASI 75 and sPGA success (score O or 1), was sig-
nificantly higher in the brodalumab 210 mg Q2W group compared

® DERMATOLOGY
with the placebo group (92.5% vs 0%, P < 0.001, for both) (Table 2).
Similar results were observed with the PPS, where 92.1% of patients
in the brodalumab 210 mg Q2W group achieved the coprimary end-
points compared with no patients in the placebo group (P < 0.001).
Improvements ranging 50%-100% for PASI 75 response and
sPGA success were observed in the brodalumab 210 mg Q2W group
compared with the placebo group for subgroups, including sex, age,
baseline PASI, duration of psoriasis, failure of previous biologic ther-
apy for psoriasis, or investigative sites, at week 12. Additionally,
stratification factors such as bodyweight (<70 kg, >70 kg) and prior
biologic use, classified for dynamic allocation, demonstrated more
than 90% rate difference in the treatment group versus the placebo
group. The rate difference was similar between the brodalumab
210 mg Q2W group and the placebo group for each subgroup, in-
dicating that the efficacy of brodalumab 210 mg was not altered by
confounding factors (Table S1).

3.3.2 | Secondary end-points

A clinically rapid response in mean + SD percentage improvements in
the PASI score was observed in the brodalumab 210 mg Q2W group
relative to the placebo group within 4 weeks of the study. At week
6, the mean + SD percentage improvements in PASI scores were
greater in the brodalumab 210 mg Q2W group (89.91 + 12.27%)
compared with the placebo group (5.32 + 32.99%). At week 12,
the mean £ SD percentage improvement was 96.87 + 6.01% in the
brodalumab 210 mg Q2W group, which was maintained throughout
the study, with an improvement of 99.57 + 1.06% observed at week
64. Following administration of brodalumab at week 13, mean + SD
percentage improvements in PASI scores rapidly increased in the
placebo group to 51.95 + 32.77%. Improvements from baseline in
PASI scores were similar in both treatment groups in the open-label
extension phase, from week 24 to week 64, when all patients re-
ceived brodalumab 210 mg Q2W (Figure 3).

Responses of PASI 50, PASI 75, and PASI 90 were achieved by
100% of patients receiving brodalumab 210 mg Q2W at weeks 6, 13,
and 24, respectively. Complete skin clearance, as indicated by PASI
100 response, was achieved by 82.8% of patients receiving broda-
lumab 210 mg Q2W at week 64. In contrast, no patient receiving
placebo achieved PASI 75 response by week 12. However, following
administration of brodalumab 210 mg Q2W during the open-label
extension phase, 100% of patients in the placebo group achieved
PASI 50 and 75 responses by weeks 22 and 24, respectively, and
82.4% and 47.1% of patients achieved PASI 90 and 100 responses by
week 24, respectively (Figure S1).

The proportion of patients who achieved sPGA success (score
0 or 1) rose rapidly in the first 4 weeks following treatment with
brodalumab 210 mg Q2W, increasing from 38.5% at week 1 to
92.3% at week 4. At week 12, 97.4% of patients in the brodalumab
210 mg Q2W group achieved sPGA success and 76.3% had an sPGA
score of O (clear). By week 64, 100% of patients receiving broda-
lumab 210 mg Q2W reported sPGA success and 89.7% had an sPGA
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FIGURE 2 Patient disposition. PHQ-8, Patient Health Questionnaire-8; W, week

TABLE 2 Analysis of PASI 75 response and sPGA success at
week 12 (NRI)®

Brodalumab

Analysis Placebo 210 mg Q2W
Primary endpoint parameters N =22 N =40
PASI 75 (FAS) n (%) 0(0.0) 37 (92.5)
95% Cl 0.0-15.4 79.6-98.4
P-value’ <0.001
Rate 92.5
difference
(%)
sPGA (FAS) n (%) 0(0.0) 37 (92.5)
95% ClI 0.0-15.4 79.6-98.4
P-value’ <0.001
Rate 92.5
difference

(%)

Abbreviations: Cl, confidence interval; FAS, full analysis set; NRI,
non-responder imputation; PASI, Psoriasis Area and Severity Index;
Q2W, every 2 weeks; sPGA, static Physician’s Global Assessment every
2 weeks.

#Non-responder imputation was applied for analysis.

*P-value was calculated using Cochran-Mantel-Haenszel test stratified
by total bodyweight at screening (<70 kg, >70 kg), prior use of biologic
agent (yes, no), and investigative site.

score of 0. In contrast, no patient in the placebo group achieved
sPGA success or an sPGA score of O (clear) until week 12. However,
after patients in the placebo group received brodalumab 210 mg
Q2W, the proportions of patients achieving sPGA success and an
sPGA score of O (clear) at week 64 increased to 92.9% and 71.4%,
respectively (Figure S2).

The reduction in BSA involvement with brodalumab 210 mg
Q2W was rapid, occurring between weeks 1 and 4. The mean = SD
improvement from baseline in BSA involvement was 31.2 + 19.3%
in the brodalumab 210 mg Q2W group at week 12; this was main-
tained at week 64 (31.6 + 18.8%). Similar results were observed in
the placebo group from week 24 to week 64, when all patients re-
ceived brodalumab 210 mg Q2W, with a mean * SD improvement of
43.2 £ 22.1% at week 64 (Figure 4a). Among patients with nail pso-
riasis, the mean = SD improvement from baseline in NAPSI scores
was greater in the brodalumab 210 mg Q2W group (3.2 + 3.4) com-
pared with the placebo group (0.6 + 2.6) at week 12. At week 64,
the mean * SD improvements from baseline in NAPSI scores were
4.2 + 3.5and 7.5 = 4.4 in the brodalumab 210 mg Q2W group and
placebo group, respectively (Figure 4b). Among patients with scalp
psoriasis, the mean + SD improvement in PSSI scores from base-
line to week 12 was greater in the brodalumab 210 mg Q2W group
(22.8 £ 16.2) compared with the placebo group (2.5 + 9.2). At week
64, the mean = SD improvements from baseline in the PSSI scores
were 21.6 + 14.8 and 26.1 + 21.3 in the brodalumab 210 mg Q2W
group and placebo group, respectively (Figure 4c). The DLQI total
score improved from baseline (13.9 + 7.8) to week 12 (1.4 + 2.4) in
the brodalumab 210 mg Q2W group, which was sustained at week
64 (1.2 = 3.1). In contrast, the DLQI total score in the placebo group
only markedly improved during the open-label extension phase,
when all patients received brodalumab 210 mg Q2W (Figure 4d).

3.4 | Safety

During the double-blind randomized treatment phase, 21 patients
(52.5%) in the brodalumab 210 mg Q2W group and 11 patients (50%)
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FIGURE 3 Mean + SD percentage improvement from baseline in PASI scores over time. *Rapid response in patients treated with
brodalumab 210 mg Q2W compared with placebo. PASI, Psoriasis Area and Severity Index; Q2W, every 2 weeks

in the placebo group reported TEAE. Overall, eight (20.0%) patients
reported drug-related TEAE in the brodalumab 210 mg Q2W group,
with no such events reported in the placebo group. The most com-
monly reported TEAE were hordeolum (10.0%, four patients) and
tinea pedis (7.5%, three patients) in the brodalumab 210 mg Q2W
group, and URTI (9.1%, two patients) and headache (9.1%, two pa-
tients) in the placebo group. In an analysis of pooled TEAE for the
entire study period of 64 weeks, 45 patients (76.3%) reported TEAE
and 25 patients (42.4%) reported drug-related TEAE. The most com-
monly reported TEAE were nasopharyngitis (16.9%, 10 patients),
URTI (16.9%, 10 patients), tinea pedis (10.2%, six patients), and
urticaria (10.2%, six patients). The most commonly reported drug-
related TEAE were hordeolum, tinea pedis, and urticaria (6.8%, four
patients each) and nasopharyngitis (5.1%, three patients). Only one
patient in the brodalumab 210 mg Q2W group, up to week 64, was
diagnosed with candidiasis. The most commonly reported TEAE re-
ported throughout the study are shown in Table S2.

In the pooled analysis for the entire study period of 64 weeks, the
exposure-adjusted event rate per 100 patient-years was 124.3 for
drug-related TEAE. The most common exposure-adjusted drug-re-
lated TEAE were hordeolum (rate, 16.8; 10 events), nasopharyngitis
(rate, 8.4; five events), and urticaria and tinea pedis (rate, 6.7 each;
four events). Overall, nine patients (15.3%) reported CTCAE grade
of 3 or more; however, none of these serious TEAE were considered
drug related. Two patients who received brodalumab 210 mg Q2W
discontinued from the study during the extension phase owing to
AE; one patient experienced an increase in blood pressure and tachy-
cardia, which was considered related to the study drug, while the
other patient was diagnosed with a solid pseudopapillary pancreatic
tumor, which was considered unrelated to the study drug. No clini-
cally important changes were observed in laboratory examinations,

including hematology, blood chemistry, urinalysis, and vital signs
including weight. No anti-brodalumab antibodies were detected
during the study. Moderate to severe depression was reported in
one patient receiving brodalumab 210 mg Q2W, as assessed by a
PHQ-8 score of 16, at week 52. However, there were no findings
suggestive of SIB in any patients, as indicated by the C-SSRS.

3.5 | Pharmacokinetics

In the brodalumab 210 mg Q2W group, serum concentra-
tions of brodalumab (mean + SD) were constant from week 8
(16.2 = 11.0 pg/ml) to week 24 (16.6 + 14.4 pg/ml). In the pla-
cebo group, which received brodalumab 210 mg Q2W from
week 12, serum concentrations of brodalumab (mean = SD) were
14.6 + 14.1 pg/ml at week 24.

4 | DISCUSSION

This phase Il study further validates the crucial role of the IL-17 re-
ceptorin the treatment of moderate to severe psoriasis. At the end of
12 weeks, patients receiving brodalumab 210 mg Q2W achieved the
coprimary end-points, and the efficacy of brodalumab 210 mg Q2W
was not affected by confounders. Furthermore, substantial improve-
ments in PASI, BSA, NAPSI, and PSSI scores were observed. Notably,
these improvements were observed in all patients receiving broda-
lumab 210 mg Q2W, including those patients originally assigned to
the placebo group but who later received brodalumab 210 mg Q2W
from week 12; this highlights that brodalumab treatment was still
able to benefit patients in the placebo group, who appeared to have
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more severe psoriasis at baseline, even when treatment was started
later compared with the brodalumab 210 mg Q2W group.

Although cross-study comparisons are often complicated by
variability in parameters, overall, results observed in this study from
Korea were consistent with those previously reported from the
phase Il AMAGINE-1/2/3 studies performed in populations with
moderate to severe plaque psoriasis from the USA, Canada, and EU,
and two phase Il studies in the Japanese population with moderate
to severe plaque psoriasis.“"15 In line with the results from previ-
ous studies, brodalumab 210 mg Q2W was significantly more effec-
tive than placebo and provided rapid and significant clinical benefit
in terms of PASI responses and sPGA success (score 0 or 1)1%%
Similarly, results of the secondary end-points were in concordance
with other population-based studies.***> Notably, in line with find-
ings from an integrated analysis of the AMAGINE-2 and AMAGINE-3
trials, the efficacy of brodalumab 210 mg was similar regardless of
prior biologics use.?! The efficacy of brodalumab was also sustained
across 64 weeks; this finding is in agreement with results from other
long-term studies, thereby providing further supporting evidence
that brodalumab is efficacious over the longer term.*>1%

Reports indicate that patients who achieve skin clearance
have improved Qol-related outcomes than patients who do not.??
Moreover, research has shown that a PASI 90 response is neces-
sary to achieve a DLQI of O or 1.2% A majority of patients receiv-
ing brodalumab 210 mg Q2W achieved PASI 90 and 100 responses
during this study. Similar results have been reported in other stud-

ies,14'15'24

suggesting that the increased likelihood of achieving
complete skin clearance with brodalumab may improve patient QoL
relative to other biologic agents with a reduced rate of achieving skin
clearance.’®

All patients entered an open-label extension for 52 weeks after
12 weeks of the double-blind period. The reported drug-related
TEAE were shown to increase over the entire study period to 25
(42.4%) as compared with eight (20.0%) in the double-blind period.
This study further characterized the safety profile of brodalumab
210 mg Q2W, which was generally well tolerated up to 64 weeks.
Despite more TEAE being reported in the extension phase than in
the randomized treatment phase owing to the longer timeframe,
no remarkable differences were observed in the safety profile of
the brodalumab 210 mg Q2W group in either the extension phase
or the randomized treatment phase. Consistent with previous
clinical trials of psoriasis, nasopharyngitis, URTI, tinea pedis, and
urticaria were the most commonly reported TEAE during the en-
tire study period, and no patients discontinued treatment due to
hypersensitivity or immunogenic events.}1? Impaired production
of IL-17 could result in the persistence of neutropenia and infec-
tions such as tinea pedis and candidiasis.?>?¢ Indeed, both neu-
tropenia and candidiasis have been reported in patients receiving
treatment with brodalumab in previous psoriasis clinical trials.*>*?
However, in this study, no neutropenia was observed and only one
patient experienced oral candidiasis of moderate severity (CTCAE
grade 2); this finding is in line with the results from a phase Il study
in Japanese patients with moderate to severe psoriasis.}* Notably,

® DERMATOLOGY

results of an analysis of one phase Il and three phase Ill psoriasis
trials reported that 2.7% of patients tested positive for antidrug
antibodies after receiving treatment with brodalumab, which was
lower than the incidence of antibodies to ustekinumab across
the global phase Il ustekinumab in studies of psoriasis (~5%),%’
whereas no neutralizing antibodies were observed.!!1217:28.29
However, no anti-brodalumab antibodies were detected in any pa-
tients tested for anti-brodalumab antibody in this study. Overall,
in concordance with the published literature on brodalumab,l‘"17
no fatal events occurred.

Patients with psoriasis have high rates of depression and may
be at an increased risk of SIB, irrespective of the treatment regi-
men.3° Despite the package warning of suicidality, no causal rela-
tionship between brodalumab and SIB has been established.'®%!
Higher rates of depression, anxiety, self-harm, and suicidality have
been detected in patients with psoriasis than in the general pop-
ulation or in individuals with other dermatological conditions.®!
In this study, patients with a history or evidence of SIB, severe
depression, or a psychiatric disorder that could pose a risk to
patient safety were excluded. In addition, one patient who re-
ported a psychiatric AE, severe depression (PHQ-8 score, 16) at
week 52, was discontinued from the study. However, based on the
C-SSRS assessment, there were no findings suggestive of SIB in
this study.®? Indeed, results from clinical trials have reported that
treatment with brodalumab resulted in improved symptoms of de-
pression and anxiety among patients with psoriasis, and SIB rates
were comparable versus treatment with ustekinumab.'*%? SIB
events have been reported with other drugs used to treat psori-
asis, including adalimumab, apremilast, certolizumab, ixekizumab,
and secukinumab.®37%¢ As anticipated, and in line with the results
of a population PK model based on patients with psoriasis from
six clinical trials,®” mean serum concentrations in the brodalumab
210 mg Q2W group reached steady-state after 8 weeks of broda-
lumab treatment.

This study has limitations that need to be acknowledged. The
study had a small sample size of only 62 patients, was for a limited
duration (64 weeks), and was performed at a limited number of clin-
ical sites.

In conclusion, treatment with brodalumab 210 mg Q2W resulted
in a rapid and robust improvement in the symptoms of psoriasis, im-
proved patient QolL, and was well tolerated. The efficacy and safety
of brodalumab 210 mg Q2W were maintained throughout the 64-
week trial period, demonstrating the efficacy of brodalumab as a

treatment option for moderate to severe plaque psoriasis in Korea.
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