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ABSTRACT

Introduction: Despite improved treatment
options for plaque psoriasis within the last
decades, some patients still have an inadequate
response to treatment. Direct clinical evaluation
between therapies used after biologic failure
could facilitate physicians’ choice of treatment.
Methods: COBRA (NCT04533737) was a ran-
domized (1:1), blinded (patient and assessor),

28-week, active-comparator trial conducted in
Europe from December 2020 to December 2022.
The objective was to compare the efficacy and
safety of brodalumab versus guselkumab in
adults with moderate-to-severe plaque psoriasis
and inadequate response to ustekinumab.
Patients received either brodalumab 210 mg or
guselkumab 100 mg. The primary [having Pso-
riasis Area and Severity Index (PASI)-100
response at week 16] and key secondary (time to
PASI-100 response) endpoints were tested in a
fixed sequence.
Results: Due to delays and enrollment chal-
lenges, recruitment was terminated with 113
patients enrolled of 240 planned. The propor-
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tion of patients having PASI-100 at week 16 for
brodalumab was 53.4% compared with 35.9%
for guselkumab [odds ratio (OR) 2.05; 95%
confidence interval (CI) 0.95, 4.44; p = 0.069].
As this was not statistically significant, the
hierarchical testing procedure was stopped. All
other secondary PASI endpoints had nominal p-
values below 0.05 in favor of brodalumab. In
the time to PASI response analyses, brodalumab
separated from guselkumab in estimated
cumulative incidence of patients achieving a
response from week 2 onward, suggesting fast
onset of action with brodalumab. Quality of life
measures improved in both treatment groups.
The safety findings were consistent with the
known safety profiles.
Conclusions: Brodalumab showed a tendency
toward better and earlier effect than guselk-
umab in patients who had failed ustekinumab.
Thus, this trial provides important information
in assisting physicians in their choice of therapy
for patients who have failed their prior anti-in-
terleukin (IL)-12/23 treatment.
Trial Registration: ClinicalTrials.gov identifier
NCT04533737.

Keywords: Brodalumab; Guselkumab; Plaque
psoriasis; PASI

Key Summary Points

With increasing availability of novel
biologics with new targets for psoriasis,
the complexity of choosing the
appropriate biologic treatment is ever
more challenging for physicians.

Recent evidence suggests that the
persistence of psoriasis may also involve
an IL-23-independent pathway, which
could explain the lack of efficacy seen in
some patients.

The primary objective of this trial was to
compare the efficacy of brodalumab (an
IL-17 receptor antagonist) with that of
guselkumab (an IL-23p19 inhibitor) in
patients with plaque-type psoriasis
switching from ustekinumab (an IL-12/
23p40 inhibitor) failure.

Brodalumab showed a tendency toward
better and earlier effect than guselkumab
in patients who had failed ustekinumab
and was well tolerated.

This trial thus provides important
information to assist physicians in their
choice of therapy for patients who have
failed their prior anti-IL-12/23 treatment.

INTRODUCTION

With increasing availability of novel biologics
with new targets for psoriasis, the complexity of
choosing the appropriate biologic treatment is
ever more challenging for physicians. This
applies not only to choosing the most appro-
priate treatment for the patient, but also to
deciding on subsequent treatment options if the
patient has failed a biologic treatment.

It is well known that the interleukin (IL)-17
signaling pathway plays a key role in the
pathophysiology of psoriasis and includes the
IL-23-dependent activation of Th17 cells.
Therefore, ustekinumab, an IL-12/23 subunit
p40 inhibitor, is one of the preferred treatment
options for moderate-to-severe psoriasis [1].
However, recent evidence suggests that the
persistence of the disease may also involve an
IL-23-independent pathway, which could
explain the lack of efficacy seen in some
patients [2]. In the ARROW trial, direct inhibi-
tion of IL-17A by secukinumab modulated a
greater proportion of psoriasis disease tran-
scriptome genes and resulted in more histolog-
ical responders than did guselkumab, a selective
IL-23p19 inhibitor, in patients who had failed
ustekinumab [3]. Similarly, brodalumab, an IL-
17 receptor antagonist (IL-17RA) that blocks the
signaling of IL-17A, IL-17C, IL-17F, IL-17A/F,
and IL-17E, has been shown to result in lesional
skin resembling non-lesional skin on a cellular
and molecular level after 12 weeks of treatment,
changes that were also reflected in clinical
improvement [4].

454 Dermatol Ther (Heidelb) (2024) 14:453–468



The primary objective of this trial was to
compare the efficacy of brodalumab with that of
guselkumab in patients with plaque-type psori-
asis switching from ustekinumab failure (pri-
mary or secondary). The recruitment was
terminated due to delays and slow recruitment
that significantly jeopardized the trial timelines,
and 113 patients of the planned 240 were ran-
domized. This led to a reduction in the statis-
tical power. There were no safety concerns
related to the termination of the trial.

METHODS

Trial Design

COBRA (NCT04533737) was a phase 4, 28-week,
randomized, blinded (patient and assessor),
active-comparator trial conducted in Europe
from December 2020 to December 2022. The
trial had a 16-week induction phase (primary
endpoint) and a 12-week maintenance phase
(Fig. 1). After the patients completed the trial,
they were treated at the investigator’s discretion
according to standard practice. Patients who
discontinued the trial early were asked to return
to an early termination visit within 2 weeks
after last dose of investigational medicinal pro-
duct (IMP). The investigators were required to
follow up on serious adverse events (SAEs) until
final outcome. Patients were randomized 1:1 to
receive brodalumab 210 mg every 2 weeks or
guselkumab 100 mg every 8 weeks. Random-
ization was performed using an interactive
response technology system and was stratified
by baseline body weight (B 100 kg
and[ 100 kg) to further ensure comparability
of the treatment groups.

Placebo to mimic brodalumab and guselk-
umab was used to blind patients and assessor to
treatment allocation, and three substantial
amendments were issued. Further details
regarding the blinding and the protocol
amendments are available in the Supplemen-
tary Material.

The trial was conducted in accordance with
the Declaration of Helsinki and International
Council of Harmonisation (ICH) Good Clinical
Practice (GCP), including archiving of essential

documents. The trial protocol was approved by
the relevant institutional review boards/ethics
committees before commencement and
patients provided written informed consent
before trial-related procedures.

Eligibility Criteria

Patients (aged C 18 years) who had plaque
psoriasis that was inadequately controlled with
ustekinumab were eligible. Ustekinumab had
been administered C 3 times at or higher than
the approved dose or frequency before ran-
domization, and the patients had an Investiga-
tor’s Global Assessment (IGA) score C 2 and an
absolute Psoriasis Area and Severity Index (PASI)
score[3 at screening and baseline. Patients
were ineligible if they had a clinically important
active, chronic, recurrent, or latent infection, if
they had severe depression within the last
2 years, a Patient Health Questionnaire-8 (PHQ-
8) score C 10 at baseline or screening, or a his-
tory of suicidal ideation and behavior on the
basis of the Columbia-Suicide Severity Rating
Scale (C-SSRS) at screening or baseline. For fur-
ther details including the list of prohibited
medication, see the Supplementary Material.

Endpoints and Estimands

The primary endpoint was PASI-100 response at
week 16 and the key secondary endpoint was
the time to PASI-100 response, where PASI-100
means 100% improvement from baseline in
PASI score.

Secondary and exploratory efficacy end-
points were based on assessments performed
throughout the trial of PASI [5] and Investiga-
tor’s Global Assessment [6]. Quality of life (QoL)
endpoints were based on Dermatology Life
Quality Index (DLQI) [7], 36-Item Short Form
Health Survey version 2 acute recall (SF-36v2)
[8], pruritus numeric rating scale (NRS), and
pain NRS. In patients with palmoplantar (PP)
psoriasis, PP-PASI [9] and PP-IGA [6] were
assessed, and in patients with genital involve-
ment, static Physician’s Global Assessment of
Genitalia (sPGA-G) [10] was assessed. p-Values
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presented for secondary and exploratory end-
points are nominal p-values.

Safety was evaluated as the occurrence of
treatment-emergent adverse events (TEAEs)
from baseline to week 28.

For each efficacy endpoint, the treatment
effect was described through specification of a
corresponding primary estimand. The primary
estimand for the primary endpoint summarized
outcomes using the odds ratio and least squares
mean risk difference of having PASI-100
response at week 16 without prior permanent
discontinuation of investigational medicinal
product (IMP) independent of pandemic
restrictions. The primary estimand for the key
secondary endpoint summarized outcomes
using the difference in cumulative incidence
functions for the time to PASI-100 response
prior to permanent discontinuation of IMP
independent of pandemic restrictions. More-
over, analysis strategies for addressing unblind-
ing of patients and permanent discontinuation
of IMP due to pandemic restrictions were
defined for each estimand on the basis of the
introduction of a coronavirus disease 2019
(COVID-19) pandemic contingency plan. The
primary estimands for the primary and key
secondary endpoints were both specified to
ignore occurrences of patients becoming

unblinded and to envisage what the outcomes
would have been in a hypothetical scenario
where patients would not permanently discon-
tinue IMP due to pandemic restrictions. Full
details on endpoints and statistical analyses are
provided in the Supplementary Material.

Statistical Analysis

Sample size calculations were based on cross-
study comparisons of results from previous
brodalumab [11] and guselkumab trials [12].
Further details are available in the Supplemen-
tary Material.

All randomized patients with at least one
post-baseline PASI assessment were included
according to their planned treatment in efficacy
analyses, and all patients who received IMP
were included according to the treatment they
actually received in safety analyses.

To control the family-wise error rate, the
primary and key secondary endpoints were
specified to be tested in a fixed sequence. Ini-
tially, the primary endpoint was to be evaluated
by testing for superiority of brodalumab over
guselkumab at the two-sided significance level
of 0.05. If the null hypothesis for the primary
endpoint was rejected, the key secondary

Fig. 1 Trial design
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endpoint was to be assessed. Otherwise, the
hierarchical testing procedure was to stop.

The primary endpoint was analyzed on the
basis of a logistic regression model, adjusted for
baseline body weight (B 100 kg,[ 100 kg) and
baseline PASI score. Missing data were imputed
using multiple imputation on the basis of a
missing at random assumption within treat-
ment groups. The primary endpoint was tested
on the basis of the odds ratio between the two
treatment groups. Sensitivity analyses investi-
gated robustness of results with respect to
assumptions on missing data, treatment
group–body weight interaction, and use of
prohibited medication and procedures.

The key secondary endpoint was analyzed on
the basis of a competing risks model with PASI-
100 response as the event of interest and with
permanent discontinuation of IMP indepen-
dent of pandemic restrictions as the single
competing event. Cumulative incidence func-
tions for the model were estimated for the
groups defined by treatment group and baseline
body weight (B 100 kg,[100 kg) on the basis
of the Aalen–Johansen estimator. In addition,
sub-distribution hazard ratios comparing treat-
ment groups were estimated on the basis of a
Fine–Gray model, stratified by baseline body
weight (B 100 kg,[ 100 kg) and adjusted for
baseline PASI score. Gray’s test, stratified by
baseline body weight (B 100 kg,[100 kg), was
used for testing the key secondary endpoint.
The analysis imputed the time to PASI-100
response on the basis of the trial visit in which
the response was first observed. A sensitivity
analysis investigated the robustness of this
imputation strategy by accounting for the
intermittent observation process.

Similar statistical methods were used for
analysis of other endpoints, which included
calculation of nominal p-values. These hypoth-
esis tests were not controlled for multiplicity.

Details on estimands, imputation strategies,
and sensitivity analyses are provided in the
Supplementary Material.

RESULTS

Patient Population

A total of 141 patients were screened and 113
patients were randomized to brodalumab
(N = 56) or guselkumab (N = 57). In total, six
patients from each treatment group perma-
nently discontinued IMP, and six patients in the
brodalumab group and seven patients in the
guselkumab group withdrew from the trial
(Fig. 2).

The mean number of patient-years of obser-
vation was similar in the two treatment groups,
as was the mean number of patient-years of
exposure. 53 patients in the brodalumab group
and 50 patients in the guselkumab group were
exposed for C 16 weeks.

Patient demographics and baseline disease
characteristics were similar across treatment
groups except for disease severity, where the
patients in the brodalumab group had lower
mean ± SD PASI score (9.98 ± 6.61) than those
in the guselkumab group (12.93 ± 8.04) and
more patients in the brodalumab group (35.7%)
than in the guselkumab group (15.8%) had a
baseline IGA score of 2 (mild). The difference in
baseline PASI score was more pronounced in the
patients with baseline weight[100 kg
(Table 1). As all other baseline characteristics
were well balanced between the two treatment
groups, this apparently skewed distribution in
disease severity was considered to be a random
occurrence and to not impact the interpretation
of the trial results.

Efficacy Results

The proportion of PASI-100 responders in the
brodalumab and guselkumab groups at week 16
(the induction phase) was estimated to be
53.4% and 35.9%, respectively, with an esti-
mated treatment difference of 17.5% [95%
confidence interval (CI) -1.2%, 36.2%]. The
odds ratio of having PASI-100 at week 16 in the
brodalumab group compared with guselkumab
was estimated to be 2.05 (95% CI 0.95, 4.44)
(p = 0.069) (Fig. 3a). As this was not statistically
significant, the hierarchical testing procedure
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was stopped. The likelihood of having PASI-100
was higher in the brodalumab group than in the
guselkumab group at weeks 4 and 8 (odds ratios
(95% CI): 15.91 (1.97, 128.6), p = 0.009 and
3.50 (1.39, 8.80), p = 0.008, respectively;
Table S1). Following the maintenance phase
(week 28), the proportion of PASI-100 respon-
ders in the brodalumab and guselkumab groups
was 61.4% and 36.8%, respectively, with an
estimated treatment difference of 24.6% and an
odds ratio (95% CI) of 2.73 (1.24, 5.98)
(p = 0.012) (Table S1).

The cumulative incidence of achieving PASI-
100 was estimated higher for brodalumab than
for guselkumab at all timepoints from week 2
onward to week 28, indicating that at any of

these timepoints, patients receiving bro-
dalumab were estimated more likely to have
achieved PASI-100 than patients receiving
guselkumab, irrespective of their baseline
weight (B 100 kg or[100 kg) (Fig. 3c and
Table S3).

Similarly, the cumulative incidence of
achieving PASI-90 was estimated higher for
brodalumab than for guselkumab at all time-
points from week 2 onward (Fig. 3d). The like-
lihood of having PASI-90 was higher in the
brodalumab group than in the guselkumab
group at weeks 4, 8, 16, and 28 (Fig. 3b and
Table S4).

The likelihood of having IGA-0 response was
higher in the brodalumab group than in the

Fig. 2 Patient disposition CONSORT. The patients who had ‘other’ as primary reason for discontinuation of IMP were all
randomized in error, i.e., did not meet the eligibility criteria. AE adverse event, N number of subjects
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Table 1 Summary of demographics and baseline characteristics—ITT

All observed data

Brodalumab Guselkumab Total
(N = 56) (N = 57) (N = 113)

Age (years), mean ± SD 48.5 ± 10.7 51.1 ± 13.6 49.8 ± 12.2

Sex (male), n (%) 40 (71.4) 41 (71.9) 81 (71.7)

Race (white), n (%) 55 (98.2) 57 (100.0) 112 (99.1)

Weight (kg), mean ± SD 88.9 ± 17.1 86.7 ± 17.7 87.8 ± 17.4

BMI (kg/m2), mean ± SD 29.0 ± 5.2 28.7 ± 4.9 28.8 ± 5.0

Duration of psoriasis (years), mean ± SD 23.6 ± 12.0 26.9 ± 14.0 25.3 ± 13.1

Previous psoriasis treatment, n (%)

Ustekinumab 56 (100) 57 (100) 113 (100)

Phototherapeutical 16 (28.6) 22 (38.6) 38 (33.6)

Systemic or biologic (including ustekinumaba) 53 (94.6) 53 (93.0) 106 (93.8)

Topical 49 (87.5) 50 (87.7) 99 (87.6)

PASI, mean ± SD 9.98 ± 6.61 12.93 ± 8.04 11.47 ± 7.48

PASI by baseline body weight

Weight group B 100 kg, n (%) 44 (78.6) 44 (77.2) 88 (77.9)

PASI, mean ± SD 10.55 ± 6.86 12.54 ± 7.00 11.54 ± 6.96

Weight group[ 100 kg, n (%) 12 (21.4) 13 (22.8) 25 (22.1)

PASI, mean ± SD 7.92 ± 5.31 14.26 ± 11.12 11.22 ± 9.23

IGA score, n (%)

Mild 20 (35.7) 9 (15.8) 29 (25.7)

Moderate 27 (48.2) 41 (71.9) 68 (60.2)

Severe 9 (16.1) 7 (12.3) 16 (14.2)

DLQI total score, mean ± SD 8.45 ± 6.96 8.49 ± 6.79 8.47 ± 6.84

SF-36 physical component summary, mean ± SD 50.20 ± 7.71 51.44 ± 7.07 50.82 ± 7.39

SF-36 mental component summary, mean ± SD 50.54 ± 10.68 51.33 ± 10.38 50.94 ± 10.49

Pruritus NRS (weekly average), mean ± SD 4.73 ± 2.54 4.44 ± 3.06 4.58 ± 2.81

Pain NRS (weekly average), mean ± SD 3.33 ± 2.70 3.91 ± 3.07 3.62 ± 2.89

PP-PASI score, mean ± SD 1.92 ± 6.76 1.34 ± 4.58 1.63 ± 5.74

PP-IGA score, n (%)

Clear 47 (83.9) 45 (80.4) 92 (82.1)

Almost clear 3 (5.4) 3 (2.7)

Mild 4 (7.1) 4 (7.1) 8 (7.1)
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guselkumab group at weeks 4, 8, 16, and 28,
while the likelihood of having IGA-0/1 response
was higher in the brodalumab group than in the
guselkumab group at weeks 4, 8, and 16. At
week 28, the likelihood of having IGA-0/1 was
also estimated higher in the brodalumab group
than in the guselkumab group, but at this
timepoint the nominal p-value was not below
the 5% significance level (Table S1).

Clinically relevant improvements in QoL
measures were seen from week 4 onward when
assessed by DLQI, SF-36v2 and pruritus or pain
NRS, with little difference between treatment
groups (Table S2). Only a few patients had pal-
moplantar or genital psoriasis and all compar-
isons of treatment groups based on PP-PASI, PP-
IGA, or sPGA-G led to nominal p values[0.05
(Fig. 4 and Table S1).

Safety Results

During the 28 weeks treatment period, 42 pa-
tients (75.0%) in the brodalumab group and

31 patients (55.4%) in the guselkumab group
had TEAEs. The majority of events were non-
serious, of mild or moderate intensity, and
assessed as not related to IMP by the investiga-
tor. The most frequent TEAEs reported ([ 10%
in any treatment group) were arthralgia,
COVID-19, and nasopharyngitis. There were no
cases of Crohn’s disease or diarrhea (Table 2).

In the brodalumab group, the greatest
increase in reporting of TEAEs occurred during
the initial approximately 5 weeks, at which
point the mean number of events per patient
reached 1. In the guselkumab group, a mean of
1 TEAE per patient was reached at week 14
(Fig. 5a). Despite this difference between the
treatment groups, only three patients in the
brodalumab group and two patients in the
guselkumab group permanently discontinued
IMP due to TEAEs. In the brodalumab group,
two patients reported 13 and 20 TEAEs, respec-
tively, thus two patients accounted for 18% of
the TEAEs reported for brodalumab (Fig. 5b).

A total of four patients in each treatment
group had one serious adverse event each. All

Table 1 continued

All observed data

Brodalumab Guselkumab Total
(N = 56) (N = 57) (N = 113)

Moderate 3 (5.4) 3 (5.4) 6 (5.4)

Severe 2 (3.6) 1 (1.8) 3 (2.7)

sPGA-G score, n (%)

Clear 33 (58.9) 44 (77.2) 77 (68.1)

Minimal 2 (3.6) 4 (7.0) 6 (5.3)

Mild 14 (25.0) 4 (7.0) 18 (15.9)

Moderate 7 (12.5) 5 (8.8) 12 (10.6)

% percentage of subjects, BMI body mass index, DLQI Dermatology Life Quality Index, IGA Investigator’s Global
Assessment, ITT intention-to-treat, min/max minimum/maximum value, N number of subjects, n number of subjects with
observation, NRS numeric rating scale, PASI Psoriasis Area and Severity Index, PP-IGA palmoplantar IGA, PP-PASI
palmoplantar PASI, Q1/Q3 1st/3rd quartile, SD standard deviation, SF-36v2 36-Item Short Form Health Survey version 2,
acute recall, sPGA-G Static Physician’s Global Assessment of Genitalia
Treatment groups are defined as planned treatment
aNot all patients answered ‘yes’ to previous treatment with a systemic or biologic treatment, but all reported previously
having used ustekinumab
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but one of these were not related to IMP. The
latter case was a patient who had suicidal idea-
tion approximately 5 months after starting

brodalumab. The patient had a history of anxi-
ety, depression, and suicidal ideation, and was
being followed by a psychiatrist and receiving

Fig. 3 PASI response. Top: Proportion of patients with
PASI-100 response assessed separately at weeks 1, 2, 4, 6, 8,
10, 12, 14, 16, and 28 (a) and PASI-90 response assessed
separately at weeks 4, 8, 16, and 28 (b), LS-mean response
rate plot, main analyses of primary estimands. The primary
estimand addresses permanent discontinuation of IMP
independent of pandemic restrictions using a ‘composite’
strategy, permanent discontinuation of IMP due to
pandemic restrictions using a ‘hypothetical’ strategy, and
unblinding of patients using a ‘treatment policy’ strategy.
The main analysis imputes missing data using multiple
imputation under a missing at random assumption within
treatment arms and is based on a logistic regression model,
adjusted for baseline body weight (B 100 kg,[ 100 kg),
and baseline PASI score. Least squares mean estimates are
based on the observed margins. Analysis for week 1 not
done due to no responders. Analysis for week 2 not done
due to possible quasi-complete separation of data points.
Bottom: Time to PASI-100 (c) and PASI-90 (d) response,
cumulative incidence function, main analysis of the
primary estimand. The primary estimand addresses per-
manent discontinuation of IMP independent of pandemic
restrictions using a ‘while on treatment’ strategy, perma-
nent discontinuation of IMP due to pandemic restrictions

using a ‘hypothetical’ strategy, and unblinding of patients
using a ‘treatment policy’ strategy. In a competing risks
setting, the main analysis estimates cumulative incidence
functions on the basis of the Aalen–Johansen estimator.
The cumulative incidence functions presented at the top
describe the probability of having achieved the time-to-
event endpoint by a given timepoint, accounting for
permanent discontinuation of IMP independent of pan-
demic restrictions as a competing risk. Likewise, the
cumulative incidence functions presented at the bottom
describe the probability of having permanently discontin-
ued IMP independently of pandemic restrictions by a given
timepoint, accounting for the presence of the time-to-
event endpoint. The numbers shown below the graphs are
the number of patients at risk at each timepoint. CB
confidence band (pointwise), CI confidence interval, FAS
full analysis set, IMP investigational medicinal product,
LS-mean least squares mean, N number of subjects in the
analysis set, PASI Psoriasis Area and Severity Index, PASI-
100 100% improvement from baseline in PASI score,
PASI-90 at least 90% improvement from baseline in PASI
score
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treatment. During the trial, the patient reported
a worsening of anxiety, which resolved after
2 weeks, experienced work stress, and had an
intragastric balloon procedure. At week 20, the
patient had a PHQ-8 score of 2 and no suicidal
ideation was reported, but 5 days later, the
depressive symptoms worsened with suicidal
ideation corresponding to category 2 of the
C-SSRS. The event ‘suicidal ideation’ was severe
in intensity, serious, and the patient withdrew
from the trial. The patient recovered. Two
patients in each treatment group had one
adverse event of special interest (AESI) each.

The AESIs were not grouped in a particular type
(Table 2).

DISCUSSION

In this 28-week, randomized, blinded, active-
comparator trial, brodalumab demonstrated a
trend toward better efficacy than guselkumab in
patients who had failed ustekinumab. In the
induction phase, brodalumab showed a ten-
dency toward greater PASI response rates than
guselkumab at all timepoints, though the

Fig. 4 DLQI, pruritus NRS, PP-PASI-100 response, and
sPGA-G-0/1 response—FAS. LS-mean response rate plot,
main analyses of primary estimands. The primary estimand
addresses permanent discontinuation of IMP independent
of pandemic restrictions using a ‘composite’ strategy,
permanent discontinuation of IMP due to pandemic
restrictions using a ‘hypothetical’ strategy, and unblinding
of patients using a ‘hypothetical’ (a, b) or ‘treatment
policy’ (c, d) strategy. The main analysis imputes missing
data using multiple imputation under a missing at random
assumption within treatment arms and is based on a
logistic regression model, adjusted for baseline body weight
(B 100 kg,[ 100 kg), and baseline score. Least squares
mean estimates are based on the observed margins. b: The
11-point pruritus NRS ranges between 0 and 10 with 0

indicating ‘no itch’ and 10 indicating ‘worst possible itch’.
c: Analysis for week 4 not done due to possible quasi-
complete separation of data points. CI confidence interval,
DLQI Dermatology Life Quality Index, FAS full analysis
set, IMP investigational medicinal product, LS-mean least
squares mean, N number of subjects in analysis set (a, b),
N number of subjects in the analysis set who have a
positive PP-PASI score at baseline (c), N number of
subjects in the analysis set who have a positive sPGA-G
value at baseline (d); NRS numeric rating scale, PASI
Psoriasis Area and Severity Index, PP-PASI palmoplantar
PASI, sPGA-G static Physician’s Global Assessment of
Genitalia
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Table 2 Summary of TEAEs—safety analysis set

Overall summary Brodalumab
(N = 56, PYO = 28.80)

Guselkumab
(N = 56, PYO = 28.45)

n (%) E R n (%) E R

TEAEs 42 (75.0) 181 628.47 31 (55.4) 86 302.28

Severity

Mild 37 (66.1) 124 430.56 26 (46.4) 57 200.35

Moderate 24 (42.9) 55 190.97 14 (25.0) 28 98.42

Severe 2 (3.6) 2 6.94 1 (1.8) 1 3.51

Related to IMPa 19 (33.9) 44 152.78 8 (14.3) 10 35.15

TEAEs leading to permanent discontinuation of IMP 3 (5.4) 3 10.42 2 (3.6) 2 7.03

Arthralgia 1 (1.8) 1 3.47 0

Myalgia 1 (1.8) 1 3.47 0

Suicidal ideation 1 (1.8) 1 3.47 0

Arterial stenosis 0 1 (1.8) 1 3.51

Colon cancer 0 1 (1.8) 1 3.51

Most frequently (C 10% in any treatment group) reported TEAEs, by PT

Arthralgia 10 (17.9) 14 48.61 2 (3.6) 4 14.06

COVID-19 8 (14.3) 8 27.78 6 (10.7) 6 21.09

Nasopharyngitis 7 (12.5) 7 24.31 4 (7.1) 4 14.06

SAEs: 4 (7.1) 4 13.89 4 (7.1) 4 14.06

Death 0 0

Syncope 2 (3.6) 2 6.94 0

Infection 1 (1.8) 1 3.47 0

Suicidal ideation 1 (1.8) 1 3.47 0

Alcohol abuse 0 1 (1.8) 1 3.51

Hepatic mass 0 1 (1.8) 1 3.51

Colon cancer 0 1 (1.8) 1 3.51

Arterial stenosis 0 1 (1.8) 1 3.51

Adverse events of special interest

Suicidal ideation 1 (1.8) 1 3.47 0

Infection 1 (1.8) 1 3.47 0

Arterial stenosis 0 1 (1.8) 1 3.51
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primary endpoint (having PASI-100 response at
week 16) was not statistically significant. Fol-
lowing the maintenance phase, the estimated
treatment difference between the groups had
increased. At baseline, the patients in the bro-
dalumab group had a lower observed mean PASI
score than those in the guselkumab group, but
as baseline PASI score was adjusted for as a
covariate in the analyses, the difference would
not affect the interpretation of the results.

All other PASI and IGA endpoints were in
favor of brodalumab with nominal p-values

below 0.05 at week 4, suggesting fast onset of
effect of brodalumab; this was supported by the
time to PASI response analyses in which bro-
dalumab separated from guselkumab as early as
week 2. This fast onset of action has been con-
sistently observed with brodalumab treatment
[13, 14], and importantly, the observed effect is
sustained during long-term treatment
[13, 15, 16].

The fast onset for PASI-100 and PASI-90 was
seen irrespective of the patients’ baseline weight
(B 100 kg or[100 kg). However, due to the low

Fig. 5 TEAEs while in trial—safety analysis set. a TEAEs
while in trial—cumulative frequency plot. b Number of
TEAEs per patient while in trial—cumulative distribution

function plot. Treatment groups are defined as actual
treatment. TEAE treatment-emergent adverse events

Table 2 continued

Overall summary Brodalumab(N = 56,
PYO = 28.80)

Guselkumab(N = 56,
PYO = 28.45)

n (%) E R n (%) E R

Colon cancer 0 1 (1.8) 1 3.51

IMP investigational medicinal product, N number of subjects, n number of subjects with observation, PT preferred term,
PYO Patient years of observation, SAE serious adverse event, TEAE treatment-emergent adverse event
aConsidered possibly or probably related to IMP by the investigator
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number of patients with a baseline
weight[100 kg, this should be interpreted
with caution.

Psoriasis prevalence is similar in male and
female patients and there is currently no clear
evidence of differences in disease manifestation
between male and female patients [17]. In this
trial, more male patients than female patients
were recruited, though not by design, and no
subgroup analysis by sex was performed.

A fast clinical response is important to
patients, even when considering a chronic dis-
ease such as psoriasis, and this is reflected in a
rapid positive impact on QoL. DLQI improve-
ment was seen already after 4 weeks of treat-
ment and the DLQI response rates in the
brodalumab group were in alignment with
previous DLQI observations for brodalumab,
mirroring the improvements in efficacy [14, 18].
Improvements in PP-PASI and sPGA-G scores
were seen in both treatment groups, but the
number of patients was low.

Treatment success in EMA guidance is
defined as achieving PASI-90 or IGA-0/1 [19]. In
this trial, treatment success was defined as PASI-
100 (complete skin clearance) and still showed a
large proportion of patients achieving response.
This is in alignment with a matching-adjusted
indirect comparison (MAIC), in which bro-
dalumab showed significantly better efficacy
than guselkumab in patients who had failed
ustekinumab [20].

Additionally, this trial provides further sup-
port to the emerging evidence that IL-17,
independently of IL-23 activation2, represents
an effective alternative target in disease man-
agement to IL-23, thus providing information
that can help physicians decide on the best
choice of therapy for their patient.

The rate of TEAEs observed for brodalumab
in this trial was in line with that previously
observed [21, 22], and as also observed by Reich
et al. [21], the greatest increase in reporting of
TEAEs occurred during the initial weeks of
treatment. The types of events in the bro-
dalumab group were in alignment with the
known safety profile and no safety concerns
were identified.

Throughout the treatment period, there were
more patients in the brodalumab group than in

the guselkumab group who reported TEAEs.
This may reflect the different mechanisms of
action of brodalumab and guselkumab as
already described in the literature. A meta-
analysis of AEs with IL-23 inhibitors and IL-17
inhibitors during treatment of patients with
psoriasis and psoriatic arthritis [23] showed that
the proportion of patients with any AEs was
lower in patients treated with IL-23 inhibitors
compared with those treated with IL-17
inhibitors.

The main limitation of this randomized,
active-comparator, double-blind trial was the
small sample size. The trial was terminated after
having recruited approximately half of the
planned patients. This affected the statistical
power in the efficacy analyses, but it may also
have affected the safety evaluation as outliers
have a larger impact on the results.

CONCLUSIONS

Brodalumab treatment showed a tendency
toward better and earlier effect than guselk-
umab treatment in patients who had failed
ustekinumab. Thus, this trial provides impor-
tant information to assist physicians in their
choice of therapy for patients who have failed
their prior anti-IL-12/23 treatment.
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