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ABSTRACT

Introduction: Biologic treatments have made
complete skin clearance in moderate to severe
plaque psoriasis a real possibility. Although clini-
cal trials demonstrated the superiority of bime-
kizumab over secukinumab, adalimumab, and
ustekinumab, direct comparisons with other
biologics are not available. This systematic lit-
erature review (SLR) and network meta-analysis
(NMA) aimed to evaluate the 1-year efficacy and
safety of bimekizumab versus other biologic sys-
temic therapies for moderate to severe plaque
psoriasis.
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Methods: We conducted an SLR to retrieve
published randomised controlled trials (RCTs)
in patients with moderate to severe plaque
psoriasis. We searched MEDLINE, Embase,
the Cochrane Central Register of Controlled
Trials and Cochrane Database of Systematic
Reviews and PsycINFO on 13 January 2022.
Two NMA types were used to analyse the long-
term achievement of 100% improvement from
baseline in Psoriasis Area and Severity Index
(PASI 100): (1) NMA of cumulative clinical
benefits, based on the area under the curve,
from week 0 to 52; (2) multinomial NMA at
weeks 44—60. Binomial NMA was used to evalu-
ate long-term serious adverse events (SAEs).

Results: The SLR identified 38 RCTs, of which
19 were included in the NMA. Bimekizumab
320 mg administered every 4 weeks to week 16
then every 8 weeks (Q4W/Q8W) showed a
greater cumulative average number of days of
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PASI 100 response compared with all other bio-
logics. These differences were statistically signif-
icant versus all biologics, except risankizumab
150 mg. The multinomial NMA demonstrated
that interleukin (IL)-17 and IL-23 inhibitors were
the most efficacious treatments. No significant
differences were found in long-term occurrence
of SAEs.

Conclusion: Bimekizumab 320 mg Q4W/Q8W
was superior to most other treatments in main-
taining complete skin clearance during the first
year of treatment. It demonstrated a greater
cumulative average number of days with com-
pletely clear skin while displaying a comparable
safety profile compared with all other biologics.

Keywords: Adalimumab; Bimekizumab;
Guselkumab; Long-term efficacy; Long-term
safety; Network meta-analysis; Psoriasis;
Risankizumab; Secukinumab; Ustekinumab

Key Summary Points

Biologic therapies have revolutionised the
management of moderate to severe plaque
psoriasis, offering the possibility of achieving
and maintaining completely clear skin.

While short-term efficacy and safety of bio-
logics have been extensively studied, data
reporting long-term comparative efficacy and
safety is limited, necessitating further inves-
tigation.

This systematic literature review (SLR) identi-
fied randomised controlled trials (RCT) that
evaluated the long-term comparative effi-
cacy and safety of bimekizumab and other
biologic therapies, which were considered
for inclusion in the network meta-analyses
(NMA).

The NMA evaluated the comparative effi-
cacy among biologics in achieving complete
skin clearance (100% improvement from
baseline in Psoriasis Area and Severity Index
[PASI 100]) as well as the comparative safety,
particularly, serious adverse events (SAEs).

Bimekizumab 320 mg administered every

4 weeks to week 16 then every 8 weeks dur-
ing the maintenance period (Q4W/Q8W) was
superior to the majority of other biologics in
maintaining complete skin clearance, with
no significant differences in the occurrence
of SAEs during the first year of treatment.

INTRODUCTION

Plaque psoriasis is a chronic, immune-mediated
dermatological condition characterised by the
presence of well-demarcated, erythematous and
itchy skin plaques. Its impact extends beyond
physical manifestations, often impairing the
psychological and social well-being of patients
[1]. In Europe and North America, plaque pso-
riasis is relatively prevalent, with reported preva-
lence rates ranging from 1.5% to 3% [2, 3]. Nota-
bly, 20% of patients present with the moderate
to severe form of plaque psoriasis, which is often
defined as involving at least 10% of body surface
area or affecting crucial body parts such as the
hands, feet, facial, or genital areas [4].

Biologic therapies have had a transforma-
tional impact on the management of plaque
psoriasis, expanding the available effective treat-
ment options [5]. As a result, in recent years,
attaining completely clear skin has become a
real possibility for patients [6]. Approved bio-
logic therapies target crucial cytokines involved
in the pathogenesis of psoriasis, including
tumour necrosis factor (TNF)-a and interleukin
(IL)-12/23, IL-17 and IL-23 [7]. The distinct roles
the different cytokines play in the pathophysi-
ologic mechanisms underlying psoriasis have
led to varying efficacy profiles among different
biologics [S]. Bimekizumab, a novel, humanised
monoclonal IgG1 antibody, is characterised by
its simultaneous dual inhibition of IL-17F in
addition to IL-17A, offering rapid and sustained
clinical improvement for patients with moderate
to severe psoriasis [8-10].

The Psoriasis Area and Severity Index (PASI)
is the most commonly used instrument to
evaluate psoriasis disease severity [11]. Achiev-
ing 100% improvement from baseline in PASI
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(PASI 100), indicating full resolution of lesions
and completely clear skin, has become more
clinically relevant given the recent advance-
ments with biologic therapies [12, 13]. Com-
plete or almost complete skin clearance in
patients with plaque psoriasis has been shown
to significantly improve their quality of life,
as evidenced by reductions in signs and symp-
toms of the disease such as pain, itching, red-
ness and scaling, and a decrease in overall dis-
ease severity [14]. Additionally, it is important
to examine not only the ultimate treatment
effects but also the cumulative benefit over
time of treatments for psoriasis. The cumula-
tive clinical benefit can be examined using the
area under the curve (AUC) method, which
enables assessment of both the speed of onset
as well as the durability of treatment effect
throughout the follow-up period [15].

A systematic literature review (SLR) and net-
work meta-analysis (NMA) published in 2022
examining the short-term efficacy of biologic
therapies for psoriasis showed that IL inhibi-
tors were the most effective, with bimeki-
zumab demonstrating superiority over all other
tested biologics in achieving PASI 100 within
10-16 weeks of treatment initiation [16]. How-
ever, since psoriasis is a chronic condition
requiring lifelong treatment, it is crucial for
comparative efficacy analyses to also evaluate
the long-term benefit-risk profiles of available
biologics.

While comparative short-term efficacy and
safety among biologics have been extensively
investigated using randomised controlled tri-
als (RCTs) and indirect treatment comparisons
[17], data assessing their long-term efficacy and
safety remains limited. For instance, only two
trials (BE RADIANT and BE VIVID) investigated
the long-term efficacy and safety of bimeki-
zumab versus other biologics (secukinumab and
ustekinumab, respectively) [9, 18, 19]. Direct
long-term comparisons versus other biologics
are otherwise lacking. Therefore, we conducted
an SLR and NMA, including a cumulative benefit
analysis, to compare the long-term efficacy, in
terms of complete skin clearance (PASI 100), and
safety of bimekizumab versus different systemic
biologics in patients with moderate to severe
psoriasis.

METHODS
SLR

An SLR was performed following the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) and the Cochrane Col-
laboration guidelines [20, 21] to identify RCTs
that evaluated the long-term efficacy and safety
of approved biologic (licensed dosage forms and
strengths) and non-biologic therapies for the
treatment of moderate to severe plaque psoria-
sis. Searches were restricted to English language
studies conducted in humans and published
from database inception to 13 January 2022.
Searches were first conducted in March 2019
and were updated on 1 July 2020 and 13 January
2022. Searches were performed in Embase, Ovid,
MEDLINE, PsycINFO, the Cochrane Central Reg-
ister of Controlled Trials and the Cochrane Data-
base of Systematic Reviews. The search strategies
for each database are detailed in Supplementary
Tables 1-4.

Detailed information on the SLR methods
has been previously published [17]. Records
were screened on the basis of the specific eligi-
bility criteria outlined in the population, inter-
ventions, comparators, outcomes, study design
and time framework (Supplementary Table 5).
Eligibility was restricted to RCTs investigat-
ing long-term efficacy, assessed via percentage
improvement from baseline in PASI, and safety,
assessed via serious adverse events (SAEs), dur-
ing the maintenance period (44—60 weeks post-
randomisation). Two reviewers independently
screened the titles, abstracts, and full texts of
the articles. Any discrepancies were resolved
through consensus or by consulting a senior
reviewer.

Standardised data extraction forms were used
to extract the relevant patient characteristics,
study characteristics and outcome data. The
Cochrane Risk of Bias Assessment Tool v2.0 was
used to assess the risk of bias in the studies [22].
For each study, an overall quality score was pro-
vided that was based on how well the publica-
tion met the quality criteria for study randomi-
sation, concealment of treatment allocation,
baseline differences, blinding of patients and
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assessors, imbalances in withdrawals, complete-
ness of outcome reporting and use of intention-
to-treat analyses.

NMA

NMA methods have been previously described
[17]. Prior to conducting the NMA, a rigorous
feasibility assessment of the assumptions, i.e.
consistency and similarity, in each network was
undertaken. This involved exploring the distri-
bution of the potential effect modifiers, such
as disease duration, baseline PASI scores, prior
biologic therapy use and presence of comorbidi-
ties across the different trials connected to the
network. As a result of variation in study designs
over their maintenance periods, additional con-
siderations related to the homogeneity of study
designs were closely examined. On the basis
of the feasibility assessment, our base-case sce-
nario included trials that evaluated long-term
efficacy and safety outcomes for patients who
were initially randomised to an active treatment
and remained in that treatment group through
the maintenance period, irrespective of their
response at the end of the initial period. Open-
label extension studies of placebo-controlled tri-
als were also included in a sensitivity analysis.
In this scenario, placebo response rates at the
end of the initial periods were carried through
to the end of the maintenance periods, with the
assumption that the placebo response would
not vary substantially throughout the mainte-
nance periods [23]. This approach allowed for
indirect comparisons among treatments that
were connected to the network only via placebo
arms, and for the adjustment of baseline risk
via placebo response rates. Trials that utilised
a responder-enrichment design, in which only
responders were re-randomised following the
initial period, were excluded from the analysis.
Two NMA types were carried out to analyse
long-term achievement of PASI 100: (1) NMA of
cumulative clinical benefits over the course of
treatment from week O to 52; and (2) multino-
mial NMA at weeks 44—60. Furthermore, bino-
mial NMA was used to compare the difference
between treatments in long-term SAFEs.

NMA of Cumulative Clinical Benefits from
Week O to 52

The NMA of difference in AUC between the
active treatments was conducted using the
technique proposed for the NMA of mean dif-
ferences in the National Institute for Health
and Care Excellence (NICE) Technical Support
Document 2 [24]. This analysis was carried
out in the base-case scenario, i.e. studies with
at least two active treatment arms in which
patients received the same active intervention
from randomisation through the initial and
maintenance periods, irrespective of response
at the end of the initial period. The sensitiv-
ity analysis including placebo-controlled trials
was not available for the analysis of cumulative
clinical benefits, given the required assumption
for carrying forward the placebo response rate.

The AUC and its variance were calculated
for PASI 100 response rates using all available
data points between weeks 0 and 48—52. When
needed, values were estimated from published
figures using the BormiSoft Digitizelt software
[25]. Only analyses reporting data using non-
responder imputation were included. Results
from trials with follow-up only to week 48
were extrapolated, assuming that the response
rate at week 52 was the same as at week 48.
This extrapolation was performed in three tri-
als: BE RADIANT (bimekizumab versus secuki-
numab), ECLIPSE (guselkumab versus secuki-
numab) and VOYAGE 1 (guselkumab versus
adalimumab) [18, 26, 27].

The total AUC for PASI 100 response was
determined using the trapezoidal rule, and
the results were normalised as a percentage
of maximum possible AUC. Calculation of
variance of AUC assumed that the correla-
tion structure of the proportion of responders
between timepoints was similar for different
compounds. A correlation matrix for the pro-
portion of responders at different weeks was
obtained using individual patient-level data
from the studies BE RADIANT, BE VIVID and
BE SURE [9, 18, 19]. BE RADIANT, BE VIVID
and BE SURE data were included for bimeki-
zumab; bimekizumab-treated patients were
dosed 320 mg every 4 weeks throughout (Q4W/
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Q4W) or switched to every 8-week dosing from
week 16 onwards (Q4W/Q8W). On-label doses
of comparators were included.

All analyses of AUC response were run with
fixed effects (FE) and random effects (RE) model-
ling. The analysis was conducted using R v4.0.1,
using the BUGSnet package. The code was
adapted from the Metalnsight tool v3.1.4 [28].

Results are expressed as the mean number of
cumulative days for which patients achieved
PASI 100 (with 95% credible intervals [Crls]) and
as the mean differences in these values (with
95% Cirls) for all comparisons. Results that were
statistically significant refer to mean differences
with 95% CirIs that did not include O.

Multinomial and Binomial NMA at
Weeks 44—60

PASI 100 outcomes among the assessed biolog-
ics at approximately 1 year of treatment (as
opposed to cumulative outcomes over the first
year) were estimated using the Bayesian NMA
approach. In order to leverage information
across studies where other PASI thresholds were
reported (PASI 50, PASI 75, and PASI 90), mul-
tinomial likelihood (probit link) NMA models
were employed. The differences in PASI 100 find-
ings are presented here.

The multinomial NMA of PASI 100 was carried
out both in the base-case scenario defined above
and the sensitivity analysis scenario (including
placebo-controlled trials). The binomial NMA of
SAEs was carried out only in the base-case sce-
nario, given the required assumption for carry-
ing forward the placebo response rate.

The PASI NMA models were conducted via
multinomial ‘REZ’ models, which allowed the
relative treatment effect to vary across the dif-
terent PASI thresholds, as previously described
by Fahrbach et al. [29] and Armstrong et al.
[17]. Both standard and placebo-adjusted mod-
els were run. For the placebo-adjusted sensitiv-
ity analysis, baseline-adjusted models were also
conducted, modelling the relationship between
placebo rates and relative effects versus placebo.
All analyses were run with FE and RE model-
ling. Final model selection was based on clinical
input and evaluation of the goodness of fit of

the different analytic models using the posterior
mean residual deviance and deviance informa-
tion criteria (DIC).

The posterior distributions of the response
rates were summarised using the median and
95% Crls. These estimates were obtained fol-
lowing the same methodological approaches
described in the NMA by Armstrong et al.
[17]. Posterior samples of risk ratios (RRs) were
obtained using the response/event probabilities
of treatments and were summarised as above to
obtain the estimates and corresponding Crls of
RRs at different PASI thresholds.

Network inconsistency was assessed using
an unrelated mean-effect model (UME), as rec-
ommended in technical support documents
by NICE [30] and as previously reported in the
short-term NMA for bimekizumab [17].

An FE binomial NMA model was conducted
to evaluate SAEs in the base-case scenario.
Odds ratios (OR) and corresponding Crls were
obtained from each of the binomial models.

Results that were statistically significant refer
to ORs or RRs with 95% CrIs that did not include
1.0. Bayesian NMA of multinomial models were
conducted in JAGS v4.3.0, and binomial NMA
were conducted in OpenBUGS v3.2.3 [31, 32].

Compliance with Ethics Guidelines

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.

RESULTS
SLR

The searches yielded 9613 unique publications
from the electronic literature databases and
112 from other sources, including conference
proceedings and data on file provided by UCB
(clinical study reports). After screening, 38 trials
met the inclusion criteria for the long-term clini-
cal efficacy and/or safety NMA. Nineteen trials
were eligible for inclusion in the base-case sce-
nario of both the cumulative clinical benefit and
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multinomial NMAs. Figure 1 summarises the
flow of included studies in the SLR and NMA.

Among the 38 included trials, 30 were
phase 3, four were phase 2, two were phase 2/3
and two were phase 4. Sample sizes ranged from
62 to 1465 patients, with the majority of studies
including at least 100 patients. The mean age of
participants ranged from 38 to 53 years of age.
Patients had moderate to severe plaque psoriasis
for an average of 11-21 years. The proportion of
patients with comorbid psoriatic arthritis (PsA)
ranged from 3.1% to 35%. The most studied
treatments were secukinumab and ustekinumab,
assessed in 17 and 9 trials, respectively (Supple-
mentary Table 6).

A total of 28 trials were considered to have a
low risk of bias, six were rated as having some
concerns, and two (CARIMA, ELCIPSE) [26, 33]
had a high risk of bias. When concerns with risk
of bias were identified, the main drivers were
missing outcome data or the randomisation pro-
cess. Two trials were only published in abstract
form; hence, there were insufficient data to
evaluate the risk of bias of these trials [34, 35]. A
summary of the risk of bias assessment for each
trial is presented in Supplementary Table 7.

NMA

The network diagram of the trials included in
the base-case analysis of both the cumulative
clinical benefit and multinomial NMA for PASI
is presented in Fig. 2. Supplementary Fig. 1 dis-
plays the network of trials included in the NMA
of SAEs and Supplementary Fig. 2 shows the net-
work of trials included in the sensitivity analysis
of the multinomial PASI NMA.

PASI 100: NMA of Cumulative Clinical
Benefits at Weeks 0-52

The best-fitting model for the base-case ana-
lytic scenario was the FE model. Bimekizumab
320 mg Q4W/Q8W showed a greater cumulative
average number of days of PASI 100 response
over the first 52 weeks of treatment compared
with all other biologics (Fig. 3). These differences
were statistically significant versus all biologics.
In particular, the mean difference in number of

days with PASI 100 response for bimekizumab
was significantly higher compared with brodalu-
mab 210 mg (- 38.68; 95% Crl - 63.34, — 14.10),
ixekizumab 80 mg (- 37.74; 95% Crl - 70.43,
- 5.88), and guselkumab 100 mg (- 38.78; 95%
Crl - 61.93, - 15.95). A non-significant numeri-
cal benefit was observed versus risankizumab
150 mg (mean difference in number of days for
bimekizumab versus risankizumab, — 15.31; 95%
Crl - 38.29, 7.39) (Table 1).

PASI 100: Multinomial NMA at Weeks 44—60

The best-fitting model for the base-case analytic
scenario was the FE model. However, given the
small differences in the DIC and on the basis
of clinical recommendations, the RE model was
selected for reporting. The similarity of resid-
ual deviances as well as the leverages between
inconsistency (i.e. UME) and consistency models
across studies for PASI 75 and PASI 90, which
were more commonly reported than PASI 100,
indicated no notable inconsistency in the base-
case scenario.

The NMA demonstrated that IL-17 and IL-23
inhibitors, including bimekizumab 320 mg
Q4W/Q4W, bimekizumab 320 mg Q4W/Q8W,
risankizumab 150 mg, ixekizumab 80 mg, broda-
lumab 210 mg, and guselkumab 100 mg, were
the most efficacious treatments in the network.
However, there were no statistical differences
between bimekizumab 320 mg Q4W/Q8W and
each of the aforementioned treatments (Supple-
mentary Table 8).

At weeks 44-60 post-randomisation, bime-
kizumab 320 mg Q4W/Q8W was significantly
more efficacious in achieving PASI 100 than
adalimumab 40 mg (RR 2.34; 95% Czl 1.66,
3.14), etanercept 50 mg (RR 5.09; 95% CrI 3.19,
8.94), secukinumab 150 mg (RR 2.52; 95% Crl
1.92, 3.42) or 300 mg (RR 1.52; 95% Crl 1.27,
1.83), and ustekinumab 45 or 90 mg (RR 1.99;
95% Crl 1.56, 2.55). Differences versus other
biologics including risankizumab 150 mg,
guselkumab 100 mg, brodalumab 210 mg, and
ixekizumab 80 mg were not statistically signifi-
cant (Supplementary Table 8).

The results remained consistent in the sensi-
tivity analysis, in which the placebo response
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Records identified through database searching
N=9,613

Additional records identified through other sources

N=112

Identification

Records after duplicates removed
N=6,063

Screening

Records screened
N=6,063

Records excluded
N=4,772

Full-text articles assessed for eligibility
N=1,291

!

Full-text articles included
N=376

I

Eligibility

v

Full-text articles excluded, with reasons
N=915
Population: N=308
Conference abstract: N=168
Study design: N=114
Outcomes: N=109
Comparator: N=83
Inappropriate analysis: N=46
Publication type: N=39
Intervention: N=35
Duplicate: N=10
Language: N=3

Records included in comparative efficacy and
safety SLR
N=488

38 RCTs included in NMA of PASI outcomes (44—

\4

60 weeks) across 38 publications

19 RCTs across 19 publications included in the
base-case, active treatment only NMAs

Records excluded during feasibility assessment
N=450
No outcomes of interest: N=127
Duplicate data from primary publication: N=106
Short-term PASI only: N=73
Follow-up / OLE only: N=55
Study design not of interest: N= 40
Irrelevant subgroup: N=32
Ineligible for analysis: N=15
Not study protocol dose: N=1
Publication type not of interest: N=1

Fig. 1 PRISMA flow diagram. NMA network meta-anal-
ysis, OLE open-label extension, PASI Psoriasis Area and
Severity Index, PRISMA Preferred Reporting Items for

A4

Records excluded during feasibility assessment
N=19
No active comparator: N=19

Systematic Reviews and Meta-Analyses, RCT" randomised
controlled trial, SLR systematic literature review
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CAIN457A2318 FIXTURE
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FEATURE
FIXTURE
JUNCTURE
TRANSFIGURE

mg

mg

CLARITY
CLEAR

AMAGINE 2, 3

@ Anti-i-17a+F @ AntiiL-17A

Fig.2 Network diagram for trials reporting PASI out-
comes (base-case, active treatment only). Number of stud-
ies included=19. ADA adalimumab, BKZ bimekizumab,
BRO brodalumab, ETN ctanercept, GUS guselkumab,

rates at the end of the initial period were carried
over to the end of the maintenance period (Sup-
plementary Fig. 3, Supplementary Table 9).

SAEs: Binomial NMA at Weeks 44—60

At the level of SAEs, none of the treatments
were statistically different from bimekizumab

SEC 300

ADA 40
mg
VOYAGE 1
ECLIPSE BKZ 320
mg Q4W/
aaw
BE RADIANT
BEVIVID oo jne
BE RADIANT
BE RADIANT
BKZ 320
mg Q4W/
Qsw
IMMerge
UltiIMMa-1, -2
Anti-IL-23 © Anti-iL-12/23 (@) Anti-TNF

IL interleukin, IXE ixekizumab, PASI Psoriasis Area and
Severity Index, Q47 every 4 weeks, Q8 every 8 weeks,
RZB risankizumab, SEC secukinumab, 7NF tumour
necrosis factor, UST ustekinumab

320 mg Q4W/Q4W and Q4W/Q8W. Nonethe-
less, ORs numerically favoured bimekizumab
320 mg Q4W/Q4W and Q4W/Q8W versus
ixekizumab 80 mg, risankizumab 150 mg and
secukinumab 150 mg and 300 mg. In contrast,
ORs numerically favoured adalimumab 40 mg
compared to bimekizumab 320 mg Q4W/Q4W
and Q4W/Q8W (Fig. 4).
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Mean number of days patients achieved
PASI100 over 52 weeks (95% Cl)

179.86

. .
BKZ320 mg BKZ320mg RZB 150 mg

IXE 80 mg
QAW/Q8W  QAW/QAW
@ AntiiL17A+F @ Antit17a @ Antidll23

Fig.3 Cumulative number of days with PASI 100 from
week 0 to 52. *Differences in the mean number of days
with PASI 100 were statistically significant versus BKZ
320 mg Q4W/Q8W. Model: FE NMA. ADA adali-
mumab, BKZ bimekizumab, BRO brodalumab, CI con-
fidence interval, ETN etanercept, FE fixed effects, GUS

Table 1 Findings of the NMA of cumulative clinical benefits

—_ %

15635

T T
BRO210mg GUS 100 mg SEC300 mg ADA40mg UST450r90 SEC150mg ETN SOmg

mg

Antii-12/23 @ Anti-TNF

guselkumab, IL interleukin, IXE ixekizumab, NMA
network meta-analysis, PASI 100 achievement of 100%
improvement from baseline in Psoriasis Area and Sever-
ity Index, Q4 every 4 weeks, Q8 every 8 weeks, RZB
risankizumab, SEC secukinumab, 7NF tumour necrosis
factor, UST ustekinumab

Treatment

Mean difference (95% CrI) in number of days with
PASI 100 for BKZ 320 mg Q4W/Q8W versus
comparators”

Bimekizumab 320 mg Q4W/Q8W?
Bimekizumab 320 mg Q4W/Q4W
Brodalumab 210 mg

Risankizumab 150 mg

Ixekizumab 80 mg

Guselkumab 100 mg

Secukinumab 300 mg

Ustekinumab 45 or 90 mg
Secukinumab 150 mg

Adalimumab 40 mg
Etanercept 50 mg

Reference

~0.10 (- 16.88, 16.50)
~38.68 (—63.38,— 14.10)
~15.31 (—38.29,7.39)
~37.74 (~70.43,~5.88)
~38.78 (- 61.93,— 15.95)
~53.81 (~71.33,- 36.61)
~102.14 (- 121.05, — 83.46)
~102.90 (- 123.78,— 82.34)

~100.68 (- 129.30,—72.31)
—138.80 (— 160.85,— 116.84)

BKZ bimekizumab, Cr/ credible interval, NMA network meta-analysis, PASI 100 achievement of 100% improvement from
baseline in Psoriasis Area and Severity Index, Q4 every 4 wecks, Q81 every 8 weeks

*NMA of cumulative clinical benefits from weeks 0-52. Model: fixed effects NMA

bBimekizumab-treated patients were dosed 320 mg every 4 weeks through week 16 and then switched to every 8 wecks

maintenance dosing (Q4W/Q8W)
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Bimekizumab 320 mg
Q4W/Q4W and Q4W/Q8W vs.

Ixekizumab 80 mg

Risakizumab 150 mg

Fixed Effect
Odds Ratio (95% Crl)

Probability (BKZ 320 mg
Better than Comparator)

Secukinumab 150 mg

Secukinumab 300 mg

Guselkumab 100 mg

0.50 (0.14, 1.66) 86.8%
0.55 (0.16, 1.79) 83.9%
0.79 (0.23, 2.87) 64.8%
0.86 (0.52, 1.41) 72.6%
0.97 (0.58, 1.66) 54.0%
1.02 (0.51, 2.06) 47.4%
1.12 (0.41,3.07) 41.5%

Adalimumab 40 mg

T
0 0.33 1

Favours bimekizumab 320 mg <-- --> Favours Comparator

@ Anti-IL-17A+F @ Anti-IL-17A Anti-IL-23 Anti-IL-12/23 @ Anti-TNF

Fig. 4 Binomial NMA at weeks 44—60: odds of experi-
encing SAE with bimekizumab 320 mg Q4W/Q4W and
Q4W/Q8W compared with other treatments. Model: FE
NMA. BKZ bimekizumab, Cr/ credible interval, FE fixed

DISCUSSION

This SLR and subsequent NMA demonstrated
that bimekizumab 320 mg Q4W/Q8W led to a
greater cumulative average number of days with
a PASI 100 response compared with all other bio-
logics among patients with moderate to severe
psoriasis over the first 48-52 weeks of treatment.
At weeks 44-60, bimekizumab along with other
IL-17 and IL-23 inhibitors, including risanki-
zumab 150 mg, ixekizumab 80 mg, brodalumab
210 mg and guselkumab 100 mg were the most
efficacious treatments in PASI 100 achievement.

The assessment of cumulative clinical benefit
via AUC analysis accounted for both the speed of
onset and maintenance of treatment response.
During the first year of treatment, the AUC anal-
ysis demonstrated that bimekizumab 320 mg
Q4W/Q8W ranked highest for the cumulative
average number of days with PASI 100 achieve-
ment, with statistically significant differences
versus most other biologics. Bimekizumab
320 mg Q4W/Q4W came second, while risanki-
zumab and ixekizumab ranked third and fourth,
respectively, in terms of the number of days with

effects, IL interleukin, NMA network meta-analysis, Q41
every 4 weeks, Q8IW every 8 weeks, TNF tumour necrosis
factor, SAE scrious adverse event

PASI 100 response. These risankizumab and
ixekizumab findings are supported by a recently
published NMA of cumulative clinical benefit
of biologics in plaque psoriasis, crucially, that
used a cut-off date of September 2020 exclud-
ing bimekizumab trials from the analysis. The
study found that ixekizumab and risankizumab
showed the greatest cumulative average num-
ber of days compared with other biologics, with
respect to PASI 100 over 1 year [36]. However, it
is noteworthy that the latter analysis included
placebo-controlled trials, where patients in the
placebo arms are typically followed for only up
to 12 to 16 weeks; thus, imputation using last
observation carried forward to week 52 in pla-
cebo arms was undertaken, which is arguably a
strong assumption.

The comparative efficacy of the different
interventions evaluated by the modified multi-
nomial NMA showed a superiority of IL inhibi-
tors. This NMA employed an enhancement to
the standard multinomial analysis model, allow-
ing for different rankings of treatments across
the different PASI thresholds [17]. The findings
of this NMA demonstrated that IL inhibitors,
including bimekizumab 320 mg Q4W/Q8W,
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brodalumab 210 mg, risankizumab 150 mg,
ixekizumab 80 mg, guselkumab 100 mg, and the
high dose of secukinumab (i.e. 300 mg), were
the most efficacious treatments in achieving
PASI 100 as assessed in the long-term networks.
In this NMA, significantly greater proportions of
patients achieved long-term PASI 100 with bime-
kizumab 320 mg Q4W/Q8W compared with TNF
inhibitors, including adalimumab, etanercept
and infliximab, in addition to some other bio-
logics assessed (excluding guselkumab 100 mg,
ixekizumab 80 mg, risankizumab 150 mg and
brodalumab 210 mg). These findings were con-
sistent when placebo-controlled trials were
included in the analysis. These results were
comparable to a recently published NMA, which
also found IL inhibitors to be significantly more
effective compared with other interventions in
achieving long-term PASI 100 [37]. However,
the aforementioned SLR, conducted by Yasmeen
et al. [37], also did not include the bimekizumab
trials, as the search cut-off date was September
2019.

Considering the superiority of bimekizumab
in PASI 100 achievement versus other biologics
within 10-16 weeks of treatment [17] and the
significantly better AUC findings in achieving
PASI 100, it appears that bimekizumab is asso-
ciated with more rapid responses versus most
biologics, with similar long-term response to
the closest comparators. This study demon-
strates the promising potential of bimekizumab
and other biologic therapies in achieving sus-
tained complete remission, thus expanding the
therapeutic landscape of efficacious treatments
in moderate to severe plaque psoriasis to long-
term treatment.

For safety outcomes, there were no significant
differences in the long-term occurrence of SAEs
between bimekizumab 320 mg Q4W/Q4W and
Q4W/Q8W versus other tested biologic treat-
ments. Our findings align with those reported
by Shear et al. [38] who conducted an NMA of
seven trials evaluating six different biologic ther-
apies (risankizumab, adalimumab, ustekinumab,
guselkumab, ixekizumab and secukinumab) that
showed a lack of significant differences in long-
term SAEs between assessed biologics [38].

Despite the notable strengths of our review
in adhering to a rigorous methodology and

identifying a comprehensive evidence base
of studies evaluating the long-term efficacy
and safety of biologics in plaque psoriasis, our
study had some limitations. The inclusion of
the IMMERGE trial, an open-label study, in our
analyses may have potentially introduced some
bias. Nevertheless, it is important to note that
excluding this trial could have resulted in a
higher number of days difference with PASI 100
response for bimekizumab compared to risanki-
zumab. Therefore, a more conservative approach
was adopted in our analyses. Furthermore, the
efficacy outcomes focused on PASI and did not
investigate others, such as the Dermatology
Life Quality Index, the Physician Global Assess-
ment, and the Investigator’s Global Assessment.
The inclusion of these assessment tools in the
future may provide more value to the compara-
tive efficacy profiles of the different available
treatments. Our safety NMA was limited to the
assessment of SAEs, which potentially limits
the interpretability of the comparative long-
term safety and tolerability profiles of biologics
in plaque psoriasis. However, it is worth not-
ing that the selection of SAEs as the endpoint
of interest aligns with a previously conducted
Cochrane SLR/NMA by Sbidian et al. [39]. Addi-
tionally, it is important to highlight that the
limited evidence base, coupled with the rela-
tively low number of events, warrants a cautious
interpretation of these findings.

While no major differences in the patient
characteristics were found across included tri-
als, a degree of heterogeneity was evident in the
prevalence of PsA, time since psoriasis diagnosis,
and prior systemic therapy use. However, in a
sensitivity analysis where a baseline-risk adjust-
ment via placebo response rates was undertaken,
results remained consistent with our base-case
model.

The NMA of SAEs included a relatively small
number of interventions. This is because only
the base-case network of active-comparator
studies was available for the SAE analysis, as the
assumption required to include the placebo-con-
trolled trials (carrying forward the placebo rate
at 16 weeks) did not hold for safety outcomes.

Lastly, it is important to highlight the chal-
lenges associated with comparing outcomes over
a longer duration of follow-up. For instance,
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variations in disease progression and unantici-
pated events can introduce complexities that
may influence the generalisability of study
findings.

CONCLUSION

Bimekizumab 320 mg Q4W/Q8W, a dual inhibi-
tor of IL-17F in addition to IL-17A, was superior
to the majority of other treatments in main-
taining complete skin clearance during the first
year of treatment. Over the course of 1 year,
bimekizumab demonstrated a greater cumula-
tive average number of days with completely
clear skin compared with all other biologics.
Additionally, bimekizumab was associated with
a safety profile comparable with other biologic
therapies during the first 44-60 weeks of treat-
ment. However, considering the lifelong nature
of therapy patients with moderate to severe pso-
riasis receive, the evaluation of long-term safety
data in the real-world setting is required for ade-
quate evaluation of the risk-benefit balance of
all available therapies.
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