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Efficacy and safety of bimekizumab for the treatment of psoriasis: a 
systematic review and meta-analysis of randomized clinical trials

Yuanyuan Qiua, Yang Zhub, Yun Liua and Qiliang Liua

aDepartment of tcm Dermatology, no.921 Hospital of the Pla Joint logistic Support force, changsha, china; bDepartment of general Surgery, 
no.921 Hospital of the Pla Joint logistic Support force, changsha, china

ABSTRACT
Aim:  This study aimed to evaluate the efficacy and safety of bimekizumab for psoriasis.
Methods: The PubMed, Web of Science, Cochrane Library, and Embase databases were systematically 
searched until November 20, 2022, to identify randomized controlled trials (RCTs) reporting the efficacy 
and safety of bimekizumab. The identified studies were screened according to inclusion and exclusion 
criteria, and a meta-analysis was performed on the selected studies using the Stata (version 17.0) 
software to investigate the efficacy and safety of bimekizumab.
Results:  Six studies involving 1252 participants were considered. Compared with the control group 
which received placebo, the bimekizumab group had a larger number of patients with improvement 
in Psoriasis Area and Severity Index (PASI) of at least 75% (PASI75) (RR: 20.54, 95%CI: 12.41–33.99; 
p = .000), at least 90% (PASI90) (RR:16.99, 95%CI: 7.09–40.68; p = .000) and 100%(PASI100) (RR:14.57; 
95%CI: 5.26–40.35; p = .000) and a larger number with improvement in Investigator Global Assessment 
(IGA) response (RR:22.57; 95%CI: 12.74–39.98; p = .000). There was no obvious difference between the 
bimekizumab and placebo groups in treatment of emergent adverse events (TEAEs) (RR:1.17; 95%CI: 
0.93–1.47; p > .05) and serious TEAEs (RR: 0.67; 95%CI: 0.28–1.61; p > .05).
Conclusions:  Bimekizumab shows promising efficacy for the treatment of psoriasis with favorable 
safety records.

Introduction

Psoriasis is a chronic and debilitating immune-mediated inflamma-
tory skin disease with a high recurrence rate, which affects over 60 
million adults and children worldwide (1). In 2014, WHO defined it 
as chronic, non-communicable, painful, disfiguring, and disabling 
disease for which there is no cure (1). In addition, psoriasis also 
affects multiple systems and multiple organs (2,3). Studies have 
reported that psoriasis is associated with significant comorbidities 
including chronic pulmonary disease, diabetes, liver disease, cardio-
vascular disease, chronic kidney disease, and rheumatologic disease 
(4,5). Psoriasis is an autoimmune disease characterized by 
over-activation and dysfunction of T lymphocytes, in which Th17 
cells specifically express interleukin (IL-17A) and IL-17F (6,7). IL-17A 
has strong inflammatory activity, which can promote the production 
of chemokines in the body, drive the rapid increase of monocytes 
and neutrophils and stimulate cells to produce inflammatory factors 
and enhance local inflammatory response (8). IL-17F is structurally 
like IL-17A, has the same receptor, and can produce powerful inflam-
matory effects in vivo and in vitro (9,10).

Bimekizumab, a monoclonal IgG1 antibody, specifically inhibits 
IL-17F and IL-17A in psoriasis pathogenesis, which can strongly inhibit 
the inflammatory response of psoriasis. IL-17F and IL-17A have super-
imposed biological characteristics and independently drive the 

inflammatory response (10). Therefore, bimekizumab with bidirectional 
inhibition of two key factors has more therapeutic potential. A few 
clinical trials of bimekizumab in psoriasis have been conducted and 
shown to be effective with a favorable safety profile (11–16). 
Considering the rapid developments in this field, we performed this 
systemic review and meta-analysis of randomized controlled trials 
(RCTs) to pool and quantify the overall efficacy and safety.

Methods

Search strategy

We reported and undertook this review in line with the criteria 
published in the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines. A systematic search was 
conducted for studies published until November 20, 2022, using 
the following four electronic databases: PubMed, Excerpta Medica 
Database (EMBASE), Cochrane Library, and Web of Science. We 
used a search strategy combining MeSH heading and text with 
the following terms: ‘bimekizumab’ or ‘UCB4940’ and ‘Psoriasis’, 
‘Psoriases’, ‘Pustulosis of Palms and Soles’, ‘Pustulosis Palmaris et 
Plantaris’, ‘Palmoplantaris Pustulosis’ or ‘Pustular Psoriasis of Palms 
and Soles.’ The reference lists of the included papers were also 
screened.
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Selection criteria

In this study we included patients who meet the diagnostic criteria 
(16) of psoriasis and receive bimekizumab or placebo as an inter-
vention; we used a randomized controlled trial (RCT) design and 
set no restrictions on the dose of intervention. Data of the placebo 
group was extracted for comparison. As for outcome measures, 
studies reporting changes from baseline in the Psoriasis Area and 
Severity Index (PASI) were eligible. For safety, qualitative reports 
of treatment-emergent adverse events (TEAEs) were accepted.

We excluded studies for the following reasons: inappropriate 
design; lack of related data; animal trials; not written in English; 
or were case reports, letter to editors, reviews, conference abstracts, 
duplications, or full text were unavailable.

Data extraction

Publications that met the inclusion criteria were independently 
searched by two reviewers (YY.Q. and QL.L.). Subsequently, the 
two investigators collected data of the eligible trials and recorded 
them in the information extraction table. The extracted information 
included the year of publication, first author’s name, study loca-
tions, NCT number, sample size, sex and age, intervention, and 
outcome measures. A third author resolved any disagreements.

Efficacy outcomes were evaluated considering the propor-
tion of patients achieving the following endpoints: (1) PASI75 
(defined as 75% reduction in PASI score); (2) PASI90 (defined 
as 90% reduction in PASI score); (3) PASI100 (defined as 100% 
reduction in PASI score); (4) IGA response (defined as achieving 
a vIGA-AD score of 0 (clear) or 1 (almost clear) with a 2-point 
or bigger improvement from baseline); (5) P-SIM responses for 
pain, itch, and scaling items (defined as the proportion of 
patients with a prespecified point improvement), the threshold 
response for pain was 1.98, for itch 2.39, and for scaling 2.86, 
and the analysis was limited to the patients with a baseline 
response at or above the threshold scores; and (6) the American 
College of Rheumatology (ACR)20 (defined as at least 20% 
improvement in the ACR response criteria), ACR50 (defined as 
at least 50% improvement in the ACR response criteria) and 
ACR70(defined as at least 70% improvement in the ACR 
response criteria). Regarding the safety outcome, the develop-
ment of treatment-emergent adverse events (TEAEs), and seri-
ous TEAEs were evaluated.

Quality assessment

To examine the risk of bias, the Cochrane risk of bias assessment 
tool was applied for every included RCT, which refers to the 

Figure 1. flowchart of study selection.
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following aspects: randomizing sequence generation, allocation 
concealment, blinding for patients, intervention givers, outcome 
measures, incomplete data, selective reporting, and other sources 
of bias. The assessment risk of bias for each aspect was categorized 
as low, high, or unclear (17).

Statistical analysis

Data were analyzed using Stata 17.0 (StataCorp, College Station, 
TX, USA). Risk ratios (RR) and 95% confidence intervals (CIs) were 
used to describe the overall effects. The overall effect was cal-
culated using a Z-test, and statistical significance was set at 
p < .05 (two-tailed). Potential heterogeneity was evaluated using 
Cochran’s Q and I2 statistic; when heterogeneity was low (p ≥ .05, 
I2 ≤ 50%), a fixed-effects model was applied. If high heteroge-
neity occurred (p < .05, I2 > 50%), its potential sources and 
applied corresponding measures were analyzed (18). First, a sen-
sitivity analysis was performed if clinical heterogeneity was evi-
dent, and a random-effect model was used if statistical 
heterogeneity was being considered. Egger’s test was used to 
assess publication bias in which a value of p > .05 indicated a 
low chance of publication bias.

Results

Literature search and screening

A total of 424 articles requiring further evaluation were retrieved 
from four foreign databases (63 in PubMed, 94 in Cochrane Library, 
138 in Embase, and 129 in Web of Science); 181 of them were 
deleted because of duplicate records. After screening the titles 
and abstracts, 219 papers were excluded for several reasons. 
Finally, after screening the full text, only six studies met the inclu-
sion criteria. Figure 1 presents the detailed flow of the selection 
process.

Study characteristics and quality assessment

This study included six RCTs of suitable quality involving 1252 
participants. All trials used bimekizumab as the experimental 
group (986 participants) and placebo as the control group (266 
participants). Mean age of participants ranged from 37.4 to 
50.4 years across studies. Of studies that reported gender, 72.8% 
(912/1252) were male. The key features of the included studies 
are illustrated in Table 1. The Cochrane risk of bias assessment 
tool was used to evaluate the risk of bias in the included studies. 

Table 1. Summary of clinical studies included in the meta-analysis.

Study country

Sample size gender
(m/f)

mean age (year) intervention route of 
dosing measured outcomeseg cg eg cg eg cg

glatt et  al. (13)
(nct02529956)

uK 26 13 30/9 39.53 38.22 BKZ 8 mg only once
BKZ 40 mg only once
BKZ 160 mg only once
BKZ 480 mg only once
BKZ 640 mg only once

Placebo intravenous teaes
Serious teaes

Papp et  al. (14)
(nct02905006)

canada BKZ 64 mg: 39
BKZ 160 mg: 43
BKZ 320 mg: 43
BKZ 480 mg:43

42 163/87 BKZ 64 mg: 44.2
BKZ 160 mg: 

43.4
BKZ 320 mg: 

42.6
BKZ 480 mg:42.9

46.7 BKZ 64 mg Q4W
BKZ 160 mg Q4W
BKZ 320 mg Q4W
BKZ 480 mg Q4W

Placebo Subcutaneous PaSi75
PaSi90
PaSi100
iga response
teaes
Serious teaes

glatt et  al. (12)
(nct02141763)

uK 39 14 26/26 45.9 37.4 BKZ multiple doses 
Q3W

(560/320/240/160/80 mg)

Placebo intravenous PaSi75
PaSi100
teaes
Serious teaes

ritchlin et  al. 
(11)

(nct02969525)

uSa BKZ 16 mg: 29
BKZ 160 mg: 28
BKZ 320 mg: 26

28 91/74 BKZ 16 mg: 50.0
BKZ 160 mg: 

48.0
BKZ 320 mg: 

50.4

49.0 BKZ 16 mg Q4W
BKZ 160 mg Q4W
BKZ 320 mg Q4W

Placebo Subcutaneous PaSi75
PaSi90
PaSi100
teaes
Serious teaes

gordon et  al. 
(15)

(nct03410992)

uSa 349 86 313/122 BKZ 320 mg:44.5 43.5 BKZ 320 mg Q4W Placebo Subcutaneous PaSi75
PaSi90
PaSi100
iga response
P-Sim pain response
P-Sim itch response
P-Sim scaling response
teaes
Serious teaes

reich et  al. 
(16)

(nct03370133)

germany 321 83 289/115 45.2 49.7 BKZ 320 mg Q4W Placebo Subcutaneous PaSi75
PaSi90
PaSi100
iga response
Sim pain response
P-Sim itch response
P-Sim scaling response
teaes
Serious teaes

eg: experiment group; cg: control group; BKZ: bimekizumab; iga: investigator’s global assessment; PaSi: Psoriasis area and Severity index; Q3W: every 3 weeks; 
Q4W: every 4 weeks.
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All the included studies were of suitable quality, as shown in 
Figure 2.

PASI75
Five studies (11,12, 14–16) including ten trials with a total of 1186 
participants have reported PASI75. Fixed effects model analyses 
indicated that the number of patients achieving PASI75 (75% 
improvement over the baseline score) was higher for bimekizumab 

than for the placebo (RR: 20.54, 95% CI: 12.41–33.99, p = .000, I2 
= 0.0%, P-heterogeneity = 0.566, fixed-effects model, Figure 3). 
Thus, bimekizumab showed significantly higher PASI75 than 
placebo.

PASI90
Four studies (11,14–16) including nine trials with a total of 1133 par-
ticipants have reported that the number of patients achieving PASI90 

Figure 2. (a, b). risk of bias of included studies.
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was higher for bimekizumab than for the placebo (RR: 16.99, 95% CI: 
7.09–40.68, p = .000, I2 = 52.8%, P-heterogeneity = 0.031, random-effects 
model, Figure 4). These results indicate that bimekizumab group 
showed significantly higher PASI90 than placebo group.

PASI100
Five studies (11,12,14–16) including ten trials with a total of 1186 
participants reported PASI100. The meta-analysis showed that 
patients treated with bimekizumab achieved a higher rate of 

Figure 3. forest plot for the proportion of patients achieving PaSi75.

Figure 4. forest plot for the proportion of patients achieving PaSi90.
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PASI100 (total clearance) compared to the placebo group (RR: 
14.57; 95% CI: 5.26–40.35; p = .000; I2 = 56.0%; P-heterogeneity = 
0.015; random-effects model; Figure 5). This result indicates that 
bimekizumab was more effective than placebo.

IGA response
Meta-analysis of three studies (14–16) including six trials with a 
total of 1049 participants showed that patients in the bimeki-
zumab group achieved a higher IGA response compared to those 
in the placebo group (RR: 22.57; 95% CI: 12.74–39.98; p = .000; I2 
= 0.0%; P-heterogeneity = 0.609; fixed-effects model; Figure 6).

P-SIM pain response
Meta-analysis of two studies (15,16) with a total of 839 participants 
showed that patients in the bimekizumab group achieved a higher 
P-SIM pain response compared to those in the placebo group (RR: 
6.28; 95% CI: 3.91–10.10; p = .000; I2 = 42.1%; P-heterogeneity = 
0.189; fixed-effects model; Figure 7).

P-SIM itch response
Meta-analysis of two studies (15,16) with a total of 839 participants 
showed that patients in the bimekizumab group achieved a higher 
P-SIM itch response compared to those in the placebo group (RR: 
8.30; 95% CI: 3.58–19.24; p = .000; I2 = 54.1%; P-heterogeneity = 
0.140; random-effects model; Figure 8)

P-SIM scaling response
Meta-analysis of two studies (15,16) with a total of 839 participants 
showed that patients in the bimekizumab group achieved a higher 
P-SIM scaling response compared to those in the placebo group 
(RR: 8.68; 95% CI: 5.05–14.93; p = .000; I2 = 47.7%; P-heterogeneity 
= 0.167; fixed-effects model; Figure 9).

ACR20, ACR50 and ACR70
Two studies (11,12) with a total of 164 participants with psoriatic 
arthritis(PsA) reported ACR20, ACR50 and ACR70. The meta-analysis 
showed that patients treated with bimekizumab achieved a higher 
rate of ACR20 (RR: 2.65; 95% CI:1.91–3.68; p = .000; I2 = 49.8%; 
P-heterogeneity = 0.113; fixed-effects model; Figure S1), ACR50 
(RR: 4.67; 95% CI: 2.44–8.94; p = .000; I2 = 0.0%; P-heterogeneity = 
0.881; fixed-effects model; Figure S2) and ACR70 (RR: 3.24; 95% 
CI: 1.34–7.85; p = .009; I2 = 0.0%; P-heterogeneity = 0.912; 
fixed-effects model; Figure S3) compared to the placebo group.

TEAEs and serious TEAEs
Six studies (11–16) with a total of 1252 participants reported TEAEs 
and serious TEAEs. It was found that the frequency of adverse 
events did not differ significantly between bimekizumab and pla-
cebo groups (RR: 1.17; 95% CI: 0.93–1.47; p > .05; I2 = 65.7%; 
P-heterogeneity = 0.012; random-effects model; Figure 10). In 
addition, the results showed that there was no significant differ-
ence in the incidence of serious TEAEs between bimekizumab 
group and placebo group (RR: 0.67; 95% CI: 0.28–1.61; p > .05; I2 
= 0.0%; P-heterogeneity = 0.943; fixed-effects model; Figure 11).

Publication bias analysis and sensitivity analysis

Egger’s test was applied to the assessment of publication bias. 
For PASI75, PASI90, IGA response, TEAEs and serious TEAEs in the 
present study, Egger’s tests demonstrated that there was no pub-
lication bias (p > .05, Figure S4-S8). However, Egger’s test indicated 
potential publication bias for the relationship between bimeki-
zumab and PASI100 (p = .007 for Egger’s test; Figure S9). To eval-
uate the stability of the meta-analysis, sensitivity analysis was 
performed if clinical heterogeneity was evident, including PASI90, 
PASI100 and TEAEs. As indicated by sensitivity analysis, no single 

Figure 5. forest plot for the proportion of patients achieving PaSi100.

https://doi.org/10.1080/09546634.2023.2199106
https://doi.org/10.1080/09546634.2023.2199106
https://doi.org/10.1080/09546634.2023.2199106
https://doi.org/10.1080/09546634.2023.2199106
https://doi.org/10.1080/09546634.2023.2199106
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study significantly affected the overall pooled estimate (Figure 
S10–S12). Thus, the research results can be deemed reliable.

Discussion

To the best of our knowledge, this was the first meta-analysis to 
explore efficacy and safety of bimekizumab for the treatment of 
psoriasis. This meta-analysis of six RCTs representing 1252 psoriasis 
patients presented the efficacy and safety of bimekizumab com-
pared to placebo. The pooled estimate yielded a statistically sig-
nificant improvement in PASI75, PASI90, PASI100, IGA response, 

P-SIM pain response, P-SIM itch response and P-SIM scaling 
response of psoriasis treated with bimekizumab compared with 
placebo. Moreover, the meta-analysis revealed that patients in the 
bimekizumab group had significantly higher rates achieving ACR20, 
ACR50 and ACR70, which shows that bimekizumab has been found 
effective in treating PsA as well in addition to the improvement 
of plaque lesions identified in the present study. In terms of 
adverse event rate, no significant difference was observed between 
bimekizumab and placebo.

Bimekizumab proved to be superior to control groups in 
achieving all the therapy outcomes, despite differences in the 

Figure 6. forest plot for the proportion of patients achieving iga response.

Figure 7. forest plot for the proportion of patients achieving P-Sim pain response.

https://doi.org/10.1080/09546634.2023.2199106
https://doi.org/10.1080/09546634.2023.2199106
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doses, frequency, route of administration, timepoints of outcomes 
assessment used in different clinical trials. Efficacy outcomes eval-
uated were the proportion of patients achieving the following 
endpoints at different times, including week 12, 16, 20 and 48. 
In terms of route of administration in our study, four RCTs were 
administered subcutaneously and two RCTs were administered 
intravenously. According to reports, due to its high bioavailability, 
subcutaneous injection proved to be the most commonly used 
and most convenient method (19). The frequency of dosing was 

every 4 weeks in all except two study, in which they were every 
3 weeks and only once (11–16). As indicated by sensitivity analysis 
in our study, the research results can be deemed reliable. Most 
of the RCTs reported efficacy over and above placebo groups but 
few reportedly showed significantly better results as compared 
to active control groups in our study. Therefore, bimekizumab 
has undergone several phase II and III studies and was more 
effective in treating moderate-to-severe plaque psoriasis than 
ustekinumab in the phase III BE VIVID trial (16), adalimumab in 

Figure 8. forest plot for the proportion of patients achieving P-Sim itch response.

Figure 9. forest plot for the proportion of patients achieving P-Sim scaling response.
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the phase III BE SURE trial (20), and secukinumab in the phase 
III BE RADIANT trial (21).

The greater efficacy of bimekizumab may be due to its unique 
affinity maturation to selectively inhibit IL-17A and IL-17F (22). 
IL-17 inhibitors are important in the treatment of psoriasis because 

IL-17 is an important cytokine in the pathogenesis of psoriatic 
plaques. The role of IL-17 in the pathogenesis of plaque psoriasis 
is diverse, as it causes the release of several psoriasis-causing 
proteins, activates other proteins to drive plaque formation, and 
activates epidermal hyperplasia factor cells (23). Bimekizumab can 

Figure 10. forest plot of the proportion of patients with any treatment-emergent adverse effects (teaes).

Figure 11. forest plot of the proportion of patients with serious teaes.
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inhibit the inflammatory response of psoriasis by neutralizing 
IL-17A and IL-17F at the same time. Compared with the inhibition 
of IL-17A alone, the dual inhibition of IL-17A and IL-17F signifi-
cantly reduces the migration of inflammatory cells, the production 
of pro-inflammatory cytokines and the expression of 
pro-inflammatory genes (especially those related to psoriasis) in 
vitro. Dual inhibition of IL-17A and IL-17F is a highly effective 
therapeutic option for the treatment of psoriasis, both for new 
patients and for those resistant to previous biologic treatments 
(24). Early clinical data in psoriasis suggest that dual inhibition of 
IL-17A and IL-17F with bimekizumab provides a new therapeutic 
approach for patients with immune-mediated inflammatory dis-
eases (23).

There were no significant differences in tolerability or safety 
between bimekizumab group and placebo group in our study, 
which have shown that bimekizumab has favorable safety records 
for psoriasis. There was a network meta-Analysis that aimed at 
comparing the clinical efficacy, tolerability, and safety of seven 
kinds of biologic drugs in the treatment of ankylosing spondyli-
tis(AS) (25). Based on the cluster-rank analysis, the best tolerated 
and most effective biologic drug is bimekizumab, which have 
shown that bimekizumab, may be an ideal future treatment choice 
for AS while IL-23 and IL-6 inhibitors demonstrate little potential 
in the treatment of AS. There was a meta-analysis that assessed 
the efficacy and safety of interleukin-17 inhibitors (ixekizumab, 
secukinumab, bimekizumab, netakimab and brodalumab) in 
chronic inflammatory rheumatic diseases, including AS and PsA. 
In this meta-analysis, their findings found no increased risk of any 
adverse events was reported in PsA patients (26).

This meta-analysis had some limitations. First, a small number 
of studies were included, which limited the sample size and the 
comparison with other biologicals. Second, the follow-up periods 
are inconsistent across the studies; there is a need for more 
well-designed multicenter RCTs with bigger sample sizes and 
long-term follow-up. Finally, the doses of bimekizumab are incon-
sistent across the studies.

Conclusion

Current studies have shown that bimekizumab has promising 
efficacy for psoriasis with favorable safety records.
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