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ABSTRACT

Introduction: The long-term benefit-risk pro-
files of licensed and investigational treatments
for moderate-to-severe plaque psoriasis have
not been fully characterized.

Methods: Randomized controlled trials (RCTs)
of licensed and investigational treatments for
moderate-to-severe plaque psoriasis were
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identified through a systematic literature review
through 2 May 2021. Bayesian network meta-
analyses (NMAs) were conducted to compare
the efficacy (Psoriasis Area and Severity Index
[PASI] 75/90/100 [at least a 75/90/100% reduc-
tion in PASI score from baseline| response) and
safety outcomes (any adverse event [AE], any
serious AE [SAE], and AEs leading to treatment
discontinuation) of each treatment evaluated
between weeks 48 and 56 after baseline. Surfaces
under the cumulative ranking curves (SUCRAs)
were calculated to evaluate the relative ranking
of treatments. The benefit-risk profiles of treat-
ments were assessed by bidimensional plots of
the NMA-estimated efficacy and safety
outcomes.

Results: In the efficacy NMA (N = 14 RCTs), the
relative rankings for PASI 75/90/100 responses
by weeks 48-56 were the highest for risankizu-
mab (SUCRA: 98.5%) and bimekizumab (83.8%
for dosing every 4 weeks [Q4W], 72.7% for
dosing Q4W then every 8 weeks). The PASI
response rates did not differ significantly
between risankizumab and the two bimek-
izumab regimens. Additionally, risankizumab
was associated with significantly higher PASI
response rates than brodalumab, guselkumab,
ixekizumab, secukinumab, ustekinumab, adali-
mumab, and etanercept. In the safety NMAs
(N =8 RCTs), risankizumab had the highest
relative rankings for all three outcomes (SUCRA:
92.1%, 82.0%, and 91.0% for any AE, any SAE,
and AEs leading to treatment discontinuation,
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respectively). Risankizumab had a significantly
lower rate of any AE than bimekizumab, ustek-
inumab, and secukinumab.

Conclusions: Risankizumab was associated
with the most favorable long-term benefit-risk
profile for the treatment of moderate-to-severe
plaque psoriasis. Although ixekizumab and
bimekizumab had favorable efficacy profiles,
both treatments had lower rankings for safety
outcomes.

Keywords: Long-term  benefit-risk  profile;
Risankizumab; Bimekizumab; Ixekizumab;
Moderate-to-severe

Network meta-analysis;
plaque psoriasis

Key Summary Points

Why carry out this study?

Prior research has established that the
long-term benefits and risks associated
with psoriasis treatments are important
considerations during treatment decision-
making.

The long-term benefit-risk profiles of
licensed and investigational treatments
for moderate-to-severe plaque psoriasis
have not been fully characterized.

This study indirectly compared the long-
term efficacy and safety outcomes of
licensed and investigational treatments
for moderate-to-severe plaque psoriasis
based on network meta-analyses of
clinical trial data and characterized their
long-term benefit-risk profiles.

What was learned from this study?

Risankizumab and bimekizumab had the
highest long-term Psoriasis Area and
Severity Index response rates, and
risankizumab had the lowest long-term
rates of safety events.

Although ixekizumab and bimekizumab
had favorable efficacy profiles, both
treatments had lower rankings for safety
outcomes; thus, risankizumab was
associated with the most favorable long-
term benefit-risk profile for the treatment
of moderate-to-severe plaque psoriasis.

INTRODUCTION

Psoriasis, an inflammatory skin disease, is esti-
mated to affect approximately 0.84% of the
global population [1], with higher prevalence in
Australasia, Europe, and North America [2, 3].
Symptoms of plaque psoriasis are multifactorial
and vary in severity [4], necessitating a tailored
approach to therapy. Mild-to-moderate plaque
psoriasis can often be managed with topical
therapies and phototherapy, while biologic
agents have high efficacy for moderate-to-severe
disease [5, 6]. Several novel biologic agents tar-
geting the interleukin (IL)-17 pathway (ixek-
izumab, brodalumab, secukinumab) and the IL-
23 pathway (risankizumab, guselkumab, til-
drakizumab) have been recently approved by
the United States (US) Food and Drug Admin-
istration (FDA) and the European Medicines
Agency (EMA) for the treatment of moderate-to-
severe plaque psoriasis. Furthermore, an inves-
tigational anti-IL-17 agent, bimekizumab, has
shown promising data in several phase 3 clinical
trials (BE VIVID, BE READY, BE SURE, and BE
RADIANT) [7-10] and was recently licensed by
the EMA [11].

As there is no cure for psoriasis, long-term
treatments and ongoing disease management
are critical to control psoriasis symptoms and
related comorbidities [12-15]. Prior research has
established that the long-term benefits and risks
associated with psoriasis treatments are impor-
tant considerations during treatment decision-
making from both patients’ and physicians’
perspectives. For example, a systematic review
by Sain et al. [16] reported that maintenance of
treatment response was the most important
attribute in several studies of the preferences of
patients with psoriasis, and that the long-term
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risks of severe adverse events (AEs) such as the
10-year risks of tuberculosis, lymphoma, and
serious infections were of primary concerns to
both patients and physicians.

Data from both clinical trials and the real
world have been routinely used to characterize
and compare the long-term benefit-risk profiles
of treatments for moderate-to-severe psoriasis.
For example, Shear et al. [17] characterized the
benefit-risk profiles of novel treatments by
weeks 48-56 using a bidimensional plot of
meta-analyzed long-term Psoriasis Area and
Severity Index (PASI) response rates and long-
term safety event rates based on network meta-
analyses (NMAs). The study found that risanki-
zumab was associated with the most favorable
long-term benefit-risk profile compared with
guselkumab, ixekizumab, secukinumab, ustek-
inumab, and adalimumab [17]. Additionally, a
real-world retrospective multi-country, multi-
cohort study by Torres et al. [18] compared drug
survival, a composite metric capturing both
efficacy and safety, among biologic agents for
moderate-to-severe psoriasis. The authors found
that the 18-month drug survival of the anti-IL-
23 agents risankizumab and guselkumab was
higher than that of ustekinumab, while that of
secukinumab was lower versus ustekinumab
[18]. In a systematic review and comparative
meta-analysis of drug survival among biologics
for psoriasis, Mourad and Gniadecki [19] found
that ustekinumab was associated with longer
drug survival than anti-tumor necrosis factor
(TNF) and anti-IL-17 agents. However, there
were insufficient data for guselkumab, the only
anti-IL-23 agent considered in the study, to
facilitate further comparisons.

The clinical decision-making process in the
real world requires clinicians to evaluate mul-
tiple therapeutic options simultaneously. To
inform this decision-making process, clinical
trials provide a rich set of data on both licensed
and investigational treatments, which can be
synthesized using established indirect compar-
ison methods to ensure a comprehensive com-
parison of the outcomes across treatments. In
the present study, we indirectly compared the
long-term efficacy and safety outcomes of
licensed and investigational treatments for
moderate-to-severe plaque psoriasis based on

NMAs of clinical trial data and characterized
their long-term benefit-risk profiles.

METHODS

Data Source

Phase 2, 3, or 4 randomized controlled trials
(RCTs) of licensed (by the US FDA or the EMA)
and investigational treatments for moderate-to-
severe plaque psoriasis were identified through
a systematic literature review (SLR) through 2
May 2021. This SLR was originally conducted
on 4 December 2017 and updated on 17
September 2018 (reported by Armstrong et al.
[20]), 19 February 2021, and 2 May 2021. The
searched databases include Embase, MEDLINE,
and the Cochrane library. Additional searches
were conducted for the reference lists of inclu-
ded studies, conference proceedings, previous
health technology assessment submissions, and
clinical trial registries.

The trial inclusion and exclusion criteria
reported by Armstrong et al. [20], Armstrong
et al. [21], and Shear et al. [17] were modified to
accommodate both licensed and investigational
treatments for moderate-to-severe plaque pso-
riasis. The trials were required to: (1) be a phase
2, 3, or 4 RCT for moderate-to-severe plaque
psoriasis among adults who were eligible for
systemic therapies or phototherapy; (2) include
licensed treatments and dosages by the US FDA
or the EMA or investigational treatments and
dosages assessed in phase 3 clinical trials; and
(3) report at least one of the efficacy outcomes
(PASI 75, 90, and 100; indicating the propor-
tions of patients who achieved at least a 75, 90,
or 100% reduction in PASI score from baseline)
or safety outcomes (any AEs, any serious AEs
[SAEs], and AEs leading to treatment discon-
tinuation) of interest by the end of the main-
tenance period (48-56 weeks from baseline).
RCTs in which patients were crossed over from
one treatment to another before the end of
weeks 48-56, or were re-randomized based on
certain efficacy criteria during the post-induc-
tion period, were excluded (for example, the
VOYAGE-2 study was excluded because it
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rerandomized PASI 90 responders at week 28 to
receive guselkumab or placebo [22]).

As this is a post-hoc NMA of previously
published results of clinical trial data, no insti-
tutional board review was required. The study
was performed in accordance with the Helsinki
Declaration 1964 and its later amendments.
This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

Comparators

The study included regimens for anti-IL-23
agents, anti-IL-17 agents, anti-TNF agents, and
an anti-IL-12/23 agent through 48-56 weeks
after randomization. The anti-IL-23 agents
included guselkumab (100 mg at weeks O and 4,
then every 8 weeks [Q8W]) and risankizumab
(150 mg at weeks O and 4, then every 12 weeks
[Q12W]). The anti-IL-17 agents included
bimekizumab (320 mg every 4 weeks [Q4W] or
320 mg at weeks 0, 4, 8, 12, and 16, then Q8W);
brodalumab (210 mg at weeks O, 1, and 2, then
every 2 weeks [Q2W]); ixekizumab (160 mg at
week 0, 80 mg Q2W until week 12, then 80 mg
Q4W); and secukinumab (300 mg at weeks O, 1,
2, 3, and 4, then Q4W). The anti-TNF agents
included adalimumab (80 mg at week O, then
40 mg Q2W starting week 1) and etanercept
(50 mg twice weekly [BIW] until week 12, then
weekly [QW]). Finally, the anti-IL-12/23 agent
was ustekinumab with a weight-based dosage
(45 mg < 100 kg, 90 mg > 100 kg at weeks 0 and
4, then Q12W).

Outcomes

The study examined both efficacy and safety
outcomes by the end of the pre-specified
maintenance period (weeks 48-56 after base-
line). The efficacy outcomes were the propor-
tions of patients with PASI 75, 90, and 100
responses; the safety outcomes were the pro-
portions of patients who experienced any AE,
any SAE, or AEs leading to treatment
discontinuation.

Statistical Analyses

NMA Models
Separate NMA models were fitted for the effi-
cacy and safety outcomes. Specifically, a fixed-
effects Bayesian probit NMA was implemented
to jointly model the PASI 75, 90, and 100
response rates, and fixed-effects Bayesian logis-
tic NMAs were applied to individually model
the rates of any AE, any SAE, and AEs leading to
treatment discontinuation [23]. The fixed-ef-
fects models were selected because of the rela-
tive lack of long-term randomized controlled
data that could be included into the network.
Based on the efficacy and safety NMA mod-
els, the proportions of patients achieving each
of the efficacy and safety outcomes were
described using posterior medians and 95%
credible intervals (Crls). Furthermore, the rela-
tive ranking of each treatment was assessed
using the surface under the cumulative ranking
curve (SUCRA) [24], a summary statistic ranging
from 0% to 100%. In the efficacy NMA, a higher
SUCRA value indicated that a treatment had a
higher likelihood to have the highest PASI
response rate among all treatments, i.e., the
most efficacious treatment. In the safety NMAs,
a higher SUCRA value suggested that a treat-
ment had a higher likelihood to have the lowest
safety event rates, i.e., the safest treatment.
While the efficacy and safety of each treatment
can be compared numerically using the poste-
rior median for the proportion and the SUCRA
value, neither measure can provide a formal
statistical comparison between each pair of
treatments. Therefore, odds ratios were used to
formally compare the proportions between each
pair of treatments and were summarized using
posterior medians and 95% Crls. Statistical sig-
nificance was determined based on whether the
95% Crls of odds ratios excluded 1.

Computation

A Markov Chain Monte Carlo (MCMC) proce-
dure was used to draw the posterior samples for
the Bayesian NMA models. The MCMC proce-
dure was implemented with 5000 adaptation
iterations, 50,000 burn-in iterations, and 50,000
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posterior sampling iterations. Three parallel
chains were run with a thinning factor of 10.

Benefit-Risk Profiles

Based on the NMAs, the benefit-risk profiles of
each treatment were assessed through bidi-
mensional plots of the SUCRA values of the
PASI response rates and each of the safety out-
comes. Treatments located at the top right cor-
ner of the graph were associated with the most
tavorable benefit-risk profiles.

R statistical software (version 3.6.2, the R
Foundation for Statistical Computing, Vienna,
Austria) and JAGS (version 4.3.0, Martyn
Plummer, University of Warwick, Coventry,
UK) were used for all statistical analyses.

RESULTS

SLR and Study Selection

The SLR identified 689 publications for 215
RCTs through 2 May 2021 (Fig. 1). A total of 14
studies were included in the NMAs of long-term
efficacy and safety outcomes, while 201 were
excluded. The data extracted from the studies
included in the long-term efficacy and safety
NMAs are presented in Electronic Supplemen-
tary Material (ESM) Table S1.

Long-term Efficacy

A total of 14 RCTs connecting ten treatments
were included in the efficacy NMA (Fig. 2a). The
posterior median of the PASI response rates was
the highest for risankizumab (84.9% for PASI 90
and 65.4% for PASI 100), bimekizumab 320 mg
Q4W (81.3% and 59.9%, respectively), and
bimekizumab Q4W then Q8W (79.4% and
57.3%, respectively), which were followed by
brodalumab (78.6% and 56.1%, respectively),
guselkumab (77.3% and 54.4%, respectively),
ixekizumab (72.0% and 47.8%, respectively),
secukinumab (66.2% and 41.3%, respectively),
ustekinumab (55.1% and 30.5%, respectively),
adalimumab (50.8% and 26.9%, respectively),
and etanercept (37.4% and 16.9%, respectively).

Consistent with the PASI rankings, the
SUCRA values were the highest for risankizu-
mab (98.5%), bimekizumab Q4W (83.8%), and
bimekizumab Q4W then Q8W (72.7%). The
SUCRA values were the lowest for etanercept
(0.1%), adalimumab (13.1%), and ustekinumab
(20.1%) (Table 1).

There were no significant differences
between the PASI response rates of risankizu-
mab, bimekizumab Q4W, and bimekizumab
Q4W then Q8W, with 95% probability (Table 2;
ESM Table S2). However, risankizumab had
significantly higher PASI response rates than
brodalumab, guselkumab, ixekizumab, secuk-
inumab, ustekinumab, adalimumab, and etan-
ercept. Bimekizumab Q4W had significantly
higher PASI response rates than ixekizumab,
secukinumab, ustekinumab, adalimumab, and
etanercept. Bimekizumab Q4W then Q8W,
brodalumab, and guselkumab had significantly
higher PASI response rates than secukinumab,
ustekinumab, adalimumab, and etanercept
(Table 2; ESM Table S2).

Long-term Safety

In the long-term safety NMAs, a total of eight
trials for seven treatments were included
(Fig. 2b).

Any AE

The posterior median for the rate of any AE was
the lowest for risankizumab (67.5%), followed
by guselkumab (72.2%), adalimumab (72.9%),
secukinumab (76.6%), ustekinumab (76.9%),
ixekizumab (80.9%), and bimekizumab (two
dosages pooled) (82.3%). Consistent with these
rankings, the SUCRA values were the highest for
risankizumab (92.1%) and were the lowest for
bimekizumab (two dosages pooled) (9.6%) and
ixekizumab (22.0%) (Table 1).

Risankizumab had a significantly lower rate
of any AE than secukinumab, ustekinumab, and
bimekizumab (Table 3). Guselkumab had a sig-
nificantly lower rate of any AE than bimek-
izumab. No other statistically significant
differences were identified.
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network meta-analysis

Any SAE dosages pooled) (7.2%), and ixekizumab
The posterior median for the rate of any SAE (10.5%). Consistent with these rankings, the
was the lowest for risankizumab (posterior SUCRA values were the highest for risankizu-
median: 4.4%), followed by adalimumab mab (82.0%) and the lowest for ixekizumab

(5.4%), wustekinumab (5.7%), guselkumab (16.5%) and bimekizumab (two dosages pooled)
(5.9%), secukinumab (6.9%), bimekizumab (two
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Secukinumab 300 mg GussIKimab 100mg
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UltiMMa2
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Ixekizumab 80 mg FIXTURE

Etanercept 50 mg BIW then QW

VOYAGE-1 ‘

Adalimumab 40 mg

Ustekinumab\45/90 mg

IXORA-S

Risankizumab 150 mg

Risankizumab 150 mg
UitiMMa-1
UltiMMa-2
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inumab 45/90 mg .

Ixekizumab 80 mg

U
‘ VOYAGE-1 CCLLAERA\?Y
Adalimumab 40 mg ‘ ECLIPSE

Guselkumab 100 mg

Secukinumab 300 mg

BE RADIANT

Bimekizumab 320 mg Q4W then Q8W/Q4W

Fig. 2 Evidence network for the NMAs of PASI response
(a) and safety events (b); any AE, any SAE, and AEs
leading to treatment discontinuation) by the end of the
maintenance period (weeks 48—56). a PASI response. The
included trials were: AMAGINE-2 [39], AMAGINE-3
[39], ECLIPSE [40], VOYAGE-1 [41], CLEAR [42],
FIXTURE [43], CLARITY [44], IXORA-S [45],
UlMMal [46], UlIMMa2 [46], IMMerge [37], BE
VIVID [7], BE RADIANT [10], and BE SURE [9].

b Safety events (any AE, any SAE, and AEs leading to
treatment discontinuation). The included trials were:
ECLIPSE [40], VOYAGE-1 [41], CLEAR [47],
CLARITY [44], IXORA-S [45], UltIMMal [46],
UltIMMa2 [46], and BE RADIANT [10]. AE Adverse
event, BIW twice weekly, PASI Psoriasis Area and Severity
Index, QW once every week, Q4 once every 4 weeks,
Q8W once every 8 weeks, SAE serious adverse event
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(36.2%) (Table 1). No statistically significant
differences were identified (Table 3).

AEs Leading to Treatment Discontinuation
The posterior median for the rate of AEs leading
to treatment discontinuation was the lowest for
risankizumab (0.9%), followed by ustekinumab
(2.2%), guselkumab (2.5%), secukinumab
(3.2%), adalimumab (3.4%), bimekizumab (two
dosages pooled) (4.1%), and ixekizumab (4.3%).
Consistent with these rankings, the SUCRA
values were the highest for risankizumab
(91.0%) and the lowest for ixekizumab (31.7%)
and bimekizumab (two dosages pooled) (25.7%)
(Table 1). No statistically significant differences
were identified (Table 3).

Benefit-Risk Profiles

Risankizumab had the top SUCRA wvalues for
efficacy and safety outcomes, and thus had the
most favorable benefit-risk profile (Fig. 3).
Guselkumab also had relatively high rankings of
both efficacy and safety outcomes. While
bimekizumab and ixekizumab had favorable
benefit profiles, the safety rankings of both
treatments were among the lowest. Adali-
mumab, ustekinumab, and secukinumab had
the lowest rankings of efficacy compared with
the other treatments.

DISCUSSION

This study utilized up-to-date clinical trial data
to indirectly compare the long-term efficacy
and safety of licensed and investigational ther-
apies for moderate-to-severe plaque psoriasis
and characterize their relative benefit-risk pro-
files. In the NMA of long-term efficacy, risan-
kizumab and bimekizumab were associated with
the top PASI response rates and relative rank-
ings. Risankizumab was also associated with the
lowest rates and the highest relative rankings
for any AE, any SAE, and AEs leading to treat-
ment discontinuation in the NMA of long-term
safety. These data suggest that risankizumab has
the most favorable long-term benefit-risk

profile compared with the other treatments for
moderate-to-severe psoriasis.

While there have been many NMAs charac-
terizing the short-term efficacy and safety of
treatments for moderate-to-severe plaque pso-
riasis [12, 17, 20, 21, 25-34], only a few studies
have examined those in the long term
[17, 20, 21, 35, 36]. The results of the current
long-term efficacy and safety NMAs, including
PASI response rates and safety event rates, are
consistent with the findings of previously pub-
lished long-term NMAs and meta-analyses of
licensed treatments for psoriasis. Specifically,
prior studies have demonstrated that risanki-
zumab was associated with the highest PASI
response rate and the lowest safety event rates
[17, 20, 21, 35]. In addition, an NMA by Blau-
velt et al. [36], comparing cumulative days at
PASI 90 and 100 for biologic treatments for
psoriasis, found that the cumulative days at
PASI 90 and 100 were the highest for risanki-
zumab and ixekizumab, respectively. Further-
more, the long-term benefit-risk profiles
characterized in the present study are similar to
the ones reported by Shear et al. [17], with
risankizumab being the most favorable. The
comparative long-term benefit-risk profiles in
the present study based on clinical trial data are
also similar to the ones reported by Torres et al.
[18] using drug survival as the metric, although
that real-world study did not include investi-
gational therapies.

Compared with the previously published
long-term NMAs which focused on licensed
treatments [17], the present study included
bimekizumab, an investigational treatment
with safety and efficacy data available in the
publications from several phase 3 clinical trials
[7-10], as one of the comparators. The PASI
response rate for bimekizumab was among the
highest, which was significantly higher than
multiple previously licensed treatments for
psoriasis, including ixekizumab. Compared
with the other treatments in the NMA, bimek-
izumab had the lowest ranking for any AE and
AEs leading to treatment discontinuation. The
NMA found that the rate of any AE for bimek-
izumab was significantly higher than the rates
for the two anti-IL-23 agents (risankizumab and
guselkumab). Additionally, the BE RADIANT
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Fig. 3 Longterm benefit-risk profiles for licensed and
investigational treatments for moderate-to-severe plaque
psoriasis. a SUCRA for PASI 75/90/100 responses vs.
SUCRA for any AE. b SUCRA for PASI 75/90/100
responses vs. SUCRA for any SAE. ¢ SUCRA for PASI
75/90/100 responses vs. SUCRA for AEs leading to
treatment discontinuation. 4DA Adalimumab, 4E adverse

trial of bimekizumab versus secukinumab
reported that 21.2% and 4.6% of patients in
those respective arms experienced Candida
infections during the period from weeks O to 48
[10]. Conversely, the 52-week IMMERGE trial of
risankizumab versus secukinumab reported that
seven of 327 patients in total experienced

event, BKZ bimekizumab, GUS guselkumab, IXE ixck-
izumab, PASI Psoriasis Area and Severity Index, PASI 75,
90, 100 at least a 75, 90, or 100% decrease from baseline
PASI score, RIS risankizumab, SEC secukinumab, SUCRA
surface under the cumulative ranking curves, UST
ustekinumab

Candida infection (until 20 weeks after the last
dose of study drug administration) and that the
infections were evenly distributed between the
two arms [37]. Sbidian et al. [12] also conducted
a risk-benefit analysis of treatments for moder-
ate-to-severe psoriasis, including bimekizumab,
and suggested that risankizumab and

I\ Adis



Dermatol Ther (Heidelb) (2022) 12:167-184

180

qEWNUIYAISD  7§/) ‘qEWNUR[NIS HF§ IUIAD ISIIAPE SNOLIdS FF'§ ‘qeWUNZIUESIT §TY ‘qeWNZINIXI FYT ‘qeuny[asnd §/)5) [eAIdIUI J[QIPIID [47) ‘qeWNZIYIWI] ZYg WU ISIIAPE P ‘Quuinuwiepe p/(Jp”
T SOPNPXD [ID) 9%G6 Y3 IBY3 $A0UI(],

01 JEY3 UT JUdWIEAT} Y3 Y3 paredwod syuoad £1ages Sudusnadxs jo Liiqeqoid 1amof ® sey uwnjod eyy ut

JUSWIEIII 9YI JeY3 $AIEJIPUT [ > ONEI SPPO UY "MOT JEYI UT JUSWIEITI 33 [IIM ﬂuadeOu SIUSAD %uummm wﬁwuﬂuﬂuun—xu Jjo %u:_ﬂdﬂo‘ﬂn— HO&MML T SBY UWM]Od 3By UT JUSWILIII 91 JeY] SAEJIPUL [ < ONEI SPpo uy

X1
STIT T1°0) 90'T
SH91 C1'0) 1€T
1871 ‘61°0) 8¢'T
$0°61 ‘0T0) LLT
80°LI ‘6T°0) 86'1
6T6S FH0) LLY

~ o~ o~ o~ o~ —~

(8€'8 ‘60°0) ¥6°0
A

(09°S “£T0) ¥T1
(T1€ 95°0) 1€'T
(14'S 05°0) L9'T
(6T°S “89°0) 88'T
(TTST 8L°0) 0%

(%0'8 ‘90°0) 920
(L9°€ “8T°0) 18°0

vav

(0£°€ “1€°0) 90'T
(8€°€ 95°0) ¥€'T
(€09 6£°0) TS'T
(0%'ST “1$°0) €9°€

(1€°S ‘80°0) L0
(841 “T€0) LLO
(LT€ “LT0) %60
s

(L0€ %S0) LTT
(€5 €80) €¥'1
(ST'ST %L0) ¥¥¢

66% S0°0) 950
10°C 81°0) 09°0
6L 0€°0) ¥L0
98'T ‘€€°0) 6L°0

SN
(91°€ ‘0%°0) €11
(01°ST 9%°0) 69°C

(
(
(
(

(6£€ 90°0) 050
(9%'T “61°0) €50
(LS'T *L1°0) 99°0
(171 °0%°0) 0L°0
(65T T€°0) 68°0

1sn
(676 95°0) 6£°T

LTT “T0°0) 1T0
8TT %0°0) TTO
L6'T %0°0) 8T0
SET °L0°0) 620
LTT “L00) LEO
LLTTT0) TH0

Sni

(11D %S6) uerpowr yomd3sod :uonENURIUOISIp JudUnIEdN’ 01 Jurpes] sqy

AXI
(#8'S T%0) TS'T
(9T 05°0) 85T
(889 ¥S°0) 88'T
(#0'9 °L9°0) ¥6'T
(L6'8 ‘8%'0) $0'C
(S0'6 FL0) $S°T

(E5T “L1°0) 99°0

g
(S6'T 95°0) ¥0'T
(€47 950) ¥T'1
(1£T19°0) 81T
(S6€ ‘9%°0) ¥€'T
(6T% €9°0) L9'T

(00T 61°0) €90
(6LT “T1S0) 960

Ods
$6'1 €L°0) 61T
S8'1 ‘€8°0) €1
IT€ %$0) 6TT
¥T€ 6L0) 19T

(98°T “ST°0) €50
(841 “LE0) 180
(LE'T TS0) ¥8°0

sNo
(961 55°0) %01
(92T 2$°0) 80°T
(0T°€ “LS0) SE'T

(0ST “LT°0) TS0
(#9°T °L£0) 8L°0
(17T %<0) 180
(18T “IS0) 9610

isn
(SLT0%0) $0°T
(1€7T T2L0) 1€1

(80T “I1°0) 6%°0
(61T ST0) SLO
(L8'T T€°0) 8L°0
(261 %%0) 60
(1$°T 9€°0) 96°0

vav
(8¢ 0%0) STT

(
(
(
(
(
(

YT “TI1°0) 6€0
€S°T “€2°0) 090
LTT I€0) 790
SLT I€0) $L0
0%'T “€%°0) 9L°0
8%°C ‘970) 080

ST

(1"D %S6) werpaw Joudsod gy Auy

Id
(13T 05°0) OT'T
(61T 68°0) 6€'T
(11T 96°0) TH'1
(81°€ %6°0) €L1
(6T 60'T) 6LT
(80% STT) STT

(20T “27'0) 160

IXI
(9% °L9°0) LTT
(65T €9°0) 6C'T
#9€ 69°0) 85T
(6%°€ “LL0) €91
(7% “L6°0) 0T

(Tr'1 ‘9%°0) 2L0
(0S'T ‘1°0) 6L°0

1sn
(LT1 280) T0'T
(80T SL0) ¥T'1
(98T “88°0) 8T'T
L6€T OTT) 1971

F0°T “L0) 0L0
(€9°T 6£°0) LLO
(TTT 6L0) 860

ods
(F6T “LL0) TTT
(11 °€60) 9T'1
(85 T0'T) 8S'T

90'T ‘I€0) 850
PY1 °LT0) €90
¥ ‘8%°0) 18°0
0€'T “CS0) T80

vav
(9%1 “€L0) €0'T
(L%'T“69°0) 0€'T

—~ o~ o~ o~

(260 %€0) 950
(6T1 6T°0) 19°0
(ET'T %5°0) 8£°0
(LO'T 65°0) 6L°0
(LE'T “89°0) L60

sSno
(91T %L0) 9T1

(
(
o
o
(
(

080 %7°0) S0
€0'T “€T0) 650
160 ‘T#0) 790
86'0 ‘0%0) €90
9T ‘15°0) LLO
SE'T 9%°0) 08°0

Sni

(1D %S6) uerpawr Jouassod gy Auy

(9$—8% Yoom) swira1 SUOJ AY3 UI UOHENUMUODSIP Juawieall o1 Surpes] sgy pue ‘gys Aue gy Aue Supuaradxs jo onex sppo asumire] € dqe],

A\ Adis



Dermatol Ther (Heidelb) (2022) 12:167-184

181

bimekizumab had favorable short-term bene-
fit-risk profiles based on PASI 90 response rates
and SAEs. However, the results for bimekizumab
were considered to be of low certainty as the
phase 3 trial data were not available for inclu-
sion at the time of the study’s conduct.

This study is subject to several limitations,
some of which are inherent to indirect com-
parisons. First, as with other NMAs, potential
cross-trial differences in trial characteristics,
patient characteristics, and outcome assessment
(e.g., time points, AE assessment and collection)
may undermine the comparability of outcomes
across trials. Second, given the sparsity of the
networks, it was infeasible to implement a ran-
dom-effects or meta-regression model to cap-
ture or explain the potential heterogeneities in
contrasts between treatments connected by
more than one trial (e.g., risankizumab vs.
ustekinumab). Third, as the study synthesized
clinical trial data, the results may not necessar-
ily be generalizable to all patients with moder-
ate-to-severe plaque psoriasis in the real world.

As more long-term data are becoming avail-
able for treatments for moderate-to-severe pla-
que psoriasis, future studies may leverage a
richer set of trial data to understand the impact
of cross-trial heterogeneities in patient and trial
characteristics on the comparative long-term
benefit-risk profiles. With a richer network,
techniques such as random-effects NMA models
and traditional and multilevel network meta-
regression [38] could be considered. Addition-
ally, validating the long-term benefit-risk pro-
files of the therapies considered in this study in
the real world will also augment the present
results.

CONCLUSIONS

Risankizumab and bimekizumab had the high-
est long-term PASI response rates, and risanki-
zumab had the lowest long-term rates of safety
events. Therefore, risankizumab was associated
with the most favorable long-term benefit-risk
profile. While bimekizumab and ixekizumab
had favorable efficacy profiles, both treatments
had higher rates of safety events/outcomes and

lower rankings for safety outcomes compared
with risankizumab.
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