
Bimekizumab in patients with psoriatic arthritis,
naive to biologic treatment:

a randomised, double-blind, placebo-controlled, 
phase 3 trial (BE OPTIMAL) 

石崎 克樹



Bimekizumab in patients with psoriatic arthritis, naive to 
biologic treatment: a randomised, double-blind, placebo-

controlled, phase 3 trial (BE OPTIMAL) 

Introduction

Method

Result

Discussion



Bimekizumab in patients with psoriatic arthritis, naive to 
biologic treatment: a randomised, double-blind, placebo-

controlled, phase 3 trial (BE OPTIMAL) 

Introduction

Method

Result

Discussion



Introduction

乾癬性関節炎は末梢および体軸の関節, 靱帯, 皮膚, 爪に発現する複雑な免疫が介在する

炎症性疾患である.

ほとんどの乾癬性関節炎患者は筋骨格系症状に, 古典的合成疾患修飾性抗リウマチ薬

（csDMARDs）を開始する.

国際的なガイドラインではcsDMARDsの効果が不十分な場合は, 疾患活動性をできる限り

低下させることを目的に, 生物学的DMARDs(bDMARDs)に切り替える, または追加すること

が推奨されている.



705Gossec L, et al. Ann Rheum Dis 2020;79:700–712. doi:10.1136/annrheumdis-2020-217159

Recommendation

Figure 1 The EULAR 2019 algorithm for treatment of PsA with pharmacological non- topical treatments. bDMARDs, biological disease- modifying 
antirheumatic drugs; EULAR, European League Against Rheumatism; IL-12/23i, interleukin-12/23 inhibitor; IL- 17i, interleukin-17 inhibitor; JAKi, Janus 
kinase inhibitor; NSAIDs, non- steroidal anti- inflammatory drugs; PDE4i, phosphodiesterase-4 inhibitor; PsA, psoriatic arthritis; TNFi, tumour necrosis 
factor inhibitor.
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Gossec L, et al. Ann Rheum Dis. 2020 ;79:700.

Coates LC, et al. Nat Rev Rheumatol. 2022 ;18:465. 



Introduction

インターロイキン（IL）-17ファミリーのサイトカインは乾癬性関節炎の病因に関与していると

考えられ, いくつかの二量体アイソフォームから構成されている. 

特にIL-17AとIL-17Fは50％の相同性を有し, 炎症促進活性が重複しているため, ホモダイマー

やヘテロダイマーを形成する.

ビメキズマブはヒト化モノクローナルIgG1抗体でIL-17AとIL-17Fの分子上の類似部位に結合し, 

ホモダイマーとヘテロダイマーの両方を選択的に阻害する. 



endpoint was not met, key secondary outcomes were not tested for statistical significance. Pre-
specified exploratory analyses also suggested that more secukinumab patients achieved combined
musculoskeletal and skin responses (ACR50 þ PASI 100, OR 1.85, 95% CI 1.17e2.92), skin responses
(PASI 75 OR 2.33 95% CI 1.5e3.6, PASI 100 OR 2.01 95% CI 1.34e3.03%, absolute PASI <3 OR 2.06

Fig. 2. Recently approved therapeutics in PsA. Figure summarises the mechanism of action of recently approved therapeutic
agents for PsA. Briefly, IL-17A and IL-17F are produced by cells including Th17, gd T-cells, ILCs, iNK T-cells, MAIT cells, neutrophils and
mast cells as both homo- and hetero-dimers. This binds to the IL-17 receptor consisting of 2 subunits, IL-17RA and IL-17RC, recruiting
the ACT1 adaptor, which recruits the downstream effectors TRAF2, TRAF5 and TRAF6, which in turn activate the NF-kb pathway.
Ixekizumab and secukinumab inhibits IL-17A. Bimekizumab inhibits IL-17F. IL-23 (consisting of p19 and p40) subunits is produced
mainly by DCs and macrophages. This binds to the IL-23 receptor, which recruits JAK1, JAK3 and TYK2, which in turn recruit STAT3
and STAT4 to induce RORgT production and promote Th17 cell survival and cell activation. Ustekinumab inhibits the p40 subunit of
IL-23, which is shared with IL-12. Guselkumab, risankizumab and tildrakizumab inhibit the p19 subunit of IL-23. Filgotinib, tofa-
citinib and upadacitinib inhibit JAK1 and JAK3. Deucravacitinib inhibits TYK2. Brepocitinib inhibits both JAK and TYK2. PsA, psoriatic
arthritis; IL, interleukin; ILCs, innate-like lymphocytes; iNK, induced natural killer; MAIT, mucosal associated invariant T; IL-17RA,
interleukin-17 receptor subunit A; IL-17RC, interleukin-17 receptor subunit C; TRAF, tumour necrosis factor receptor associated
factor; NF-kb, nuclear factor kappa beta; DC, dendritic cell; JAK, janus tyrosine kinase; TYK2, tyrosine kinase 2; STAT, signal
transducer and activator of transcription; RORgT, retinoic acid receptor related orphan receptor C.

J. Hutton, P. Mease and D. Jadon Best Practice & Research Clinical Rheumatology xxx (xxxx) xxx
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Th17, γδT細胞, ILC, 好中球などからIL-17Aと
IL-17Fがホモおよびヘテロ二量体として産生される. 

IL-17RAとIL-17RCの2つのサブユニットからなる
IL-17受容体に結合し, 
ACT1→TRAF2/5/6をリクルートし, NF-κb経路を活
性化させる.

Hutton J, et al. 
Best Pract Res Clin Rheumatol.2022 :101809.
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Injury to keratinocytes causes release of antimicrobial pep-
tides (AMPs), which act on dendritic cells.2 LL37, an AMP, 
activates plasmacytoid dendritic cells, which subsequently 
produce type I interferons. Type I interferons such as IFN- 
!  and IFN-"  cause myeloid dendritic cells (mDCs) to active 
type 1 helper T cells (Th1) and type 17 helper T cells (Th 

17). Th1 cells produce IFN-#, and Th17 cells produce IL-17, 
IL-22, and TNF-! .2 IL-17 is crucial to the pathogenesis of 
psoriatic plaques as it causes expression and release of 
many proteins from keratinocytes that cause psoriasis, 
including S100 proteins, LL37/cathelicidin, hBD2, and 
LCN2. IL-17 also activates CCAAT enhancer-binding pro-
tein (C/EBP"  and $), STAT1, and nuclear factor %B (NF- 
%B), which help drive plaque formation as well as IL-19, IL- 
22, and IL-36 which lead to epidermal hyperplasia.8

IL-17 inhibitors

IL-17 is a family of cytokines which consist of six structurally 
similar members: IL-17A, IL-17B, IL-17C, IL-17D, IL-17E, and 
IL-17F.9 IL-17 is a major cytokine in the pathogenesis of 
psoriasis and multiple biologics selectively target IL-17. These 
include secukinumab, ixekizumab, and brodalumab, and most 
recently bimekizumab.10

Preclinical studies

Initially, 496.g1 was identiÞed as a humanized antibody with 
a strong a&nity for IL-17A but had a weak a&nity for IL-17F. 
To increase the selectivity of 496.g1, a&nity maturation was 
performed to convert it to 496.g3. 496.g3 had a strong a&nity 
for both IL-17A and IL-17F, with kD values (a&nity constants) 
of 3.2pM and 23pM, respectively, and was renamed as 
bimekizumab.9

Clinical studies

Phase II studies

A randomized, double-blinded, multicenter, placebo- 
controlled phase IIb trial (BE ABLE: NCT02905006) evaluated 
the safety and e&cacy of bimekizumab in 250 adult partici-
pants with moderate-to-severe plaque psoriasis at baseline with 
Psoriasis Area and Severity Index (PASI) score ' 12, ' 10% body 
surface area (BSA) involvement, and InvestigatorÕs Global 
Assessment (IGA) score ' 3 for ' 6 months.11 All participants 
received bimekizumab every 4 weeks (Q4W) at doses of 64 mg, 
160 mg, 160 mg with 320 mg loading dose, 320 mg, 480 mg, or 
placebo Q4W. The primary endpoint was the percentage who 
achieved 90% improvement in PASI score (PASI90) after 12  
weeks of treatment. After 12 weeks of treatment, more partici-
pants in the bimekizumab groups (64 mg: 46.2%, 160 mg: 
67.4%, 160 mg with a 320 mg loading dose: 75.00%, 320 mg: 
79.1%, and 480 mg: 72.1%) achieved PASI90 compared to 
placebo (0%, p < .0001 for all doses) (Table 1).11

Phase III studies

A randomized, double-blinded, multicenter, phase III trial (BE 
VIVID: NCT03370133) evaluated the safety and e&cacy of 
bimekizumab in 567 adult participants with moderate to severe 
plaque psoriasis at baseline for at least 6 months with PASI 
' 12, ' 10% BSA involvement, and IGA ' 3. Participants 
received bimekizumab 320 mg Q4W, ustekinumab 45 mg or 
90 mg (based on weight) at weeks 0 and 4 then every 12 weeks 
(Q12W), or placebo Q4W.12 The primary endpoints were the 
percentage with PASI90 and an IGA response of clear (score 0) 
or almost clear (score 1) after 16 weeks of initial treatment. At 
week 16, more participants treated with bimekizumab (85%) 
achieved PASI90, versus either ustekinumab or placebo (50% 
and 15%, respectively; p < .0001 for both). More participants 

Table 1. E! cacy results from phase II and III clinical trials.

Trial
Primary  
Endpoint

Treatment  
Duration Treatment Groups (% Achieving)

Phase IIb (BE ABLE) Bimekizumab Q4W Placebo Q4W
PASI 90 12 weeks 64 mg: 46.2% 160 mg: 67.4% 

160 mg with 320 mg loading 
dose: 75% 

320 mg: 79.1% 
480 mg: 72.1%

0%

Phase III (BE VIVID) Bimekizumab Q4W Placebo Ustekinumab Q12W
PASI90 16 weeks 320 mg: 85% 15% 45 mg or 90 mg (based on 

weight): 50%
IGA 0/1 16 weeks 320 mg: 84% 5% 45 mg or 90 mg (based on 

weight): 53%
Phase III (BE READY) Bimekizumab Q4W Placebo

PASI90 16 weeks 320 mg: 91% 1%
IGA 0/1 16 weeks 320 mg: 93% 1%

Phase III (BE SURE) Bimekizumab Q4W Adalimumab Q2W
PASI90 16 weeks 320 mg: 86.2%; 40 mg: 47.2%
IGA0/1 16 weeks 320 mg: 85.3% 40 mg: 57.2%

Phase III (BE RADIANT) Bimekizumab Q4W Secukinumab Q1W(until week 4) 
then Q4W

PASI90 16 weeks 320 mg: 61.7% 300 mg: 48.9%
PASI100 48 weeks 320 mg: 67.0% 300 mg: 46.2%

Abbreviations: IGA 0/1 Ð InvestigatorÕs Global Assessment response of clear (score 0) or almost clear (score 1), PASI90 Ð 90% improvement or more from baseline on 
Psoriasis Area and Severity Index, PASI100 Ð 100% improvement or more from baseline on Psoriasis Area and Severity Index, DBPC Ð Double Blind Placebo Controlled, 
DB Ð Double Blind, Q2W Ð every two weeks, Q4W Ð every four weeks, Q8W Ð every eight weeks, Q12W Ð every twelve weeks.

e2119767-2 S. KOPPU ET AL.
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B MaintenanceA Intention-to-Treat!Population

Bimekizumab, 320 mg every 4 wk (N=373)

Bimekizumab, 320 mg every 4 wk or 8 wk

Secukinumab, 300 mg every 4 wk (N=370)
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WeekWeek

Bimekizumab, 320 mg every 4 wk (N=147)

Bimekizumab, 320 mg every 4 wk, then every 8 wk (N=215)

Secukinumab, 300 mg weekly, then every 4 wk (N=354)

P<0.001
P<0.001

61.7

48.9 46.2

67.0

83.6

70.5

85.5

74.3
85.7
86.5

73.7

85.5
78.6

83.9

73.8

87.1
86.0
77.1

73.5
66.0

48.3

88.5
81.4

93.3 91.1
91.2
91.2
85.0

Week!48!Adjusted!Risk!Differences:
Bimekizumab every 4 wk vs. secukinumab:

26.5 percentage points (95% CI, 17.9Ð35.1); P<0.001
Bimekizumab every 8 wk vs. secukinumab:

17.3 percentage points (95% CI, 9.3Ð25.3); P<0.001

Week!48!Adjusted!Risk!Differences:
Bimekizumab every 4 wk vs. secukinumab:

12.8 percentage points (95% CI, 5.7Ð19.9)
Bimekizumab every 8 wk vs. secukinumab:

12.3 percentage points (95% CI, 5.9Ð18.6)

Week!48!Adjusted!Risk!Differences:
Bimekizumab every 4 wk vs. secukinumab:

6.6 percentage points (95% CI, 0.7Ð12.5)
Bimekizumab every 8 wk vs. secukinumab:

5.8 percentage points (95% CI, 0.6Ð11.0)

Week!48!Adjusted!Risk!Differences:
Bimekizumab every 4 wk vs. secukinumab:

11.0 percentage points (95% CI, 4.1Ð17.9)
Bimekizumab every 8 wk vs. secukinumab:

8.3 percentage points (95% CI, 2.1Ð14.5)

The New England Journal of Medicine 
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Bimekizumab vs. Secukinumab in Plaque Psoriasis

Table!3.!Adverse!Events!Occurring!during!the!Treatment!Period.*

Event Weeks!0Ð48  Weeks!16Ð48à

Bimekizumab 
(N = 373)

Secukinumab  
(N = 370)

Bimekizumab  
every 4 wk 
(N = 147)

Bimekizumab  
every 8 wk 
(N = 215)

number of patients (percent)

Any adverse event 321 (86.1) 301 (81.4) 119 (81.0) 162 (75.3)

Serious adverse event 22 (5.9) 21 (5.7) 4 (2.7) 9 (4.2)

Discontinuation of treatment due to adverse event 13 (3.5) 10 (2.7) 3 (2.0) 1 (0.5)

Drug-related adverse event 160 (42.9) 117 (31.6) 46 (31.3) 72 (33.5)

Severe adverse event 26 (7.0) 15 (4.1) 5 (3.4) 11 (5.1)

Death 1 (0.3) 1 (0.3) 0 1 (0.5)

Most common adverse events¤

Upper respiratory tract infections¦ 145 (38.9) 154 (41.6) 35 (23.8) 62 (28.8)

Oral candidiasis 72 (19.3) 11 (3.0) 19 (12.9) 36 (16.7)

Urinary tract infection 25 (6.7) 22 (5.9) 11 (7.5) 10 (4.7)

Adverse events of interest

Serious infection 8 (2.1) 8 (2.2) 1 (0.7) 6 (2.8)

Active tuberculosis 0 0 0 0

Latent tuberculosis 5 (1.3) 4 (1.1) 4 (2.7) 1 (0.5)

Inflammatory bowel disease 1 (0.3) 1 (0.3) 0 0

Ulcerative colitis 1 (0.3) 1 (0.3) 0 0

Candida infections 79 (21.2) 17 (4.6) 21 (14.3) 38 (17.7)

Genital candidiasis! 3 (0.8) 5 (1.4) 0 2 (0.9)

Oral candidiasis 72 (19.3) 11 (3.0) 19 (12.9) 36 (16.7)

Oropharyngeal candidiasis 2 (0.5) 1 (0.3) 1 (0.7) 0

Skin candida 4 (1.1) 2 (0.5) 1 (0.7) 1 (0.5)

Adjudicated suicidal ideation and behavior 1 (0.3) 0 0 0

Suicide attempt 1 (0.3) 0 0 0

Cancer** 5 (1.3) 3 (0.8) 1 (0.7) 2 (0.9)

Nonmelanoma skin cancer 3 (0.8) 3 (0.8) 1 (0.7) 1 (0.5)

Serious hypersensitivity reactions 0 0 0 0

Adjudicated MACE 0 2 (0.5) 0 0

Elevated liver enzymes   21 (5.6) 19 (5.1) 3 (2.0) 7 (3.3)

*   Results shown are based on data through the last patientÕs week 48 visit; all safety follow-up data reported at that time are included. 
MACE denotes major adverse cardiac event.

    Shown are adverse events that occurred in weeks 0 through 48 in the safety population (all patients who received at least one dose of trial 
treatment).

à  Events that occurred during the maintenance treatment period of the trial (week 16 through week 48) are included here.
¤  The most common events were those occurring in more than 5% of patients in any group.
¦   Upper respiratory tract infections include laryngitis, nasopharyngitis, pharyngeal abscess, pharyngitis, rhinitis, sinusitis, tonsillitis, and up-

per respiratory tract infection.
!   In weeks 0 through 48, there were 3 cases of vulvovaginal candidiasis in the bimekizumab group; and 3 cases of vulvovaginal candidiasis, 

1 case of genital candidiasis, and 1 case of balanitis candida in the secukinumab group. In weeks 16 through 48, there were 2 cases of vul-
vovaginal candidiasis in the group receiving bimekizumab every 8 weeks.

**   In weeks 0 through 48, there was 1 squamous cell carcinoma, 1 malignant melanoma in situ, and 3 basal cell carcinomas in the bime-
kizumab group, and 3 basal cell carcinomas in the secukinumab group. In weeks 16 through 48, there was 1 basal cell carcinoma in the 
group receiving bimekizumab every 4 weeks and 1 squamous cell carcinoma and 1 basal cell carcinoma in the group receiving bime kiz-
umab every 8 weeks. All cases of nonmelanoma skin cancer were basal cell carcinomas.

     Liver function tests included the following reported as adverse events: elevated levels of alanine aminotransferase, aspartate aminotrans-
ferase, blood bilirubin, " -glutamyltransferase, hepatic enzymes, and liver aminotransferase or an elevated liver-function test.

The New England Journal of Medicine 
Downloaded from nejm.org by YOSHIKI ISHIZAKI on January 11, 2023. For personal use only. No other uses without permission. 

 Copyright © 2021 Massachusetts Medical Society. All rights reserved. 

!"#$%&'(&")&*+,&-&./0+ 1&2"3,&4546&789:;6<4,



!"#$%"&'#() "*+,(-"$*-.+/"-0+(1-"2$+,.34"(-"1+(4-04"-".5+
4$.'6-.+743#+(+89: /$$%;+4(*<3#".$<;+<3')6$: )6"*<;+

,6(1$)3: 13*-4366$<;+<3.$: 4(*="*=+,0(.$+>)+-4"(6+
?@A ?BCDE FG HIJKLM
! N(-"$*-.5+OPQNRSTUVWXYZ[ \9 ]^_`abcdefg
! Rh,3.'4$5+
\i#=+ jklmnop qjklmno \i#=+8 rst uvwx y

\iz#=+ jklmnop qjklmno \iz#=+8 rst uvwx y

\iz#=+63(<"*=+jklmnop qjklmno {>z#= | \iz#=+8 rst uvwx y

{>z#=+jklmnop qjklmno {>z#=+8rst uvwx y

! O3#,(4".3*5+}~•€p
! •'-13#$5+\> r‚ƒ` POS„zXYZ[g…`†‡

S"-106"*Oˆ;+$-+(6‰+Š(*1$-‰+>z>z+‹{Œ„+58>•‰



 

12 
 

Appendix Figures  

 

 
Appendix Figure 1. BE ACTIVE study design.  
After week 12, patients receiving placebo or bimekizumab 16mg were re-randomised (1:1) to receive 
bimekizumab 160mg or 320mg. all other patients continued their previous dose. At weeks 16, 24 and 36, 
patients with <10% improvement from baseline in TJC and SJC were eligible for rescue therapy. 
ACR50=at least 50% improvement in the American College of Rheumatology response criteria. 
LD=loading dose of 320mg at day 1. Q4W=every four weeks. 

!"#$%&"'()*+,#+-&.+/-'$,#.+0101+2345+6708.
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exposure to TNF inhibitors were Þxed e! ects, and 
baseline values for components of ACR50 were 
covariates. Additionally, Kaplan-Meier graphs were 
plotted to estimate the time to achieving ACR20 or 
ACR50. Subgroup analyses (including by age, sex, 
region, Bath Ankylosing Spondylitis Disease Activity 
Index [BASDAI] score, and exposure to TNF inhibitors) 
were done on the basis of imputed data and descrip-
tive statistics for the primary and secondary e" cacy 
variables at week 12. However, because of the small 
sample size of the subgroups, interpretation of the 
results was limited and these results are not included. 
All computations and generation of outputs were done 

in SAS (version 9.3 or later). This trial is registered with 
ClinicalTrials.gov, NCT02969525.

Role of the funding source
The study funder had roles in study design, data 
collection, data analysis, data interpretation, and writing 
of the report. All authors had full access to all the data in 
the study and had Þnal responsibility for the decision to 
submit for publication.

Results
Between Oct 27, 2016, and July 16, 2018, 308 patients were 
screened, and 206 were randomly assigned (Þgure 1). 
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Figure ! : Proportion of patients with ACR50 responses at week 12 (A) and proportions of patients with ACR20 (B), ACR50 (C), and ACR70 (D) responses up to week 48
Patients in the 160 mg (loading dose) group received a one-o!  loading dose of 320 mg at day 1, and then 160 mg every 4 weeks thereafter. Data are responder rates with dose response analysis for 
ACR50 (panel A, primary analysis; Cochran-Mantel-Haenszel test based on modiÞed ridit scores) and pairwise testing of each bimekizumab dose versus placebo for ACR responses at week 12 
(double-blind period; panels AÐD). Response rates were calculated using non-responder imputation based on FAS up to week 12, and DBS weeks 16Ð48. Data are presented for patients according to 
their treatment group at randomisation. Statistical analysis was post-hoc for ACR70. For p values, see table 2. ACR=American College of Rheumatology. ACR50=at least 50% improvement in the ACR 
response criteria. ACR20=at least 20% improvement in the ACR response criteria. ACR70=at least 70% improvement in the ACR response criteria.
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203 patients subsequently completed the 12-week double-
blind period (two patients withdrew because of adverse 
events, and one because of low estimated glomerular 
Þltration rates at screening and baseline), and 190 patients 
completed the dose-blind period (Þgure 1). Demographics 
and baseline disease characteristics were generally bal-
anced across all groups; however, patients in the 320!mg 
bimekizumab group had a higher mean tender joint 
count, mean pain and patient global assessment of disease 
activity scores, and a slightly higher mean body-mass index 
than those in the other groups. (table 1). Approximately 
20% of patients had previously taken TNF inhibitors 
(table 1). No patients discontinued because of inadequate 
responses to treatment.

At 12 weeks, compared with the placebo group, 
signiÞcantly more patients in the 16 mg bimekizumab 
(odds ratio [OR] 4á2 [95% CI 1á1Ð15á2]; p=0á032), 160 mg 
bimekizumab (8á1 [2á3Ð28á7]; p=0á0012), and 160 mg 
(loading dose) bimekizumab (9á7 [2á7Ð34á3]; p=0á0004) 
groups achieved an ACR50 response (all p values nomi  nal; 
Þgure 2A; table 2). A signiÞcant positive association 
between increasing dose (up to 160 mg) and the primary 
endpoint (ACR50 response) was noted at 12 weeks 
(p=0á0314; Þgure 2). At week 12, a signiÞcantly greater 
proportion of patients in the bimekizumab groups than in 
the placebo group also achieved ACR20 (p" 0á0023 for all 
comparisons; table 2). Patients in the 160 mg (loading 
dose) bimekizumab group were signiÞ cantly more likely 

Placebo group 16 mg bimekizumab 
group

160 mg bimekizumab 
group

160 mg bimekizumab 
(loading dose) group

320 mg bimekizumab 
group

ACR20*

Response 8/42 (19%) 22/41 (54%) 30/41 (73%) 25/41 (61%) 21/41 (51%)

OR (95% CI); p value áá 4á6 (1á7Ð12á4); 0á0023 11á0 (3á9Ð31á0); <0á0001 6á2 (2á3Ð16á8); 0á0003 4á2 (1á6Ð11á4); 0á0040

ACR50 (primary outcome)*

Response 3/42 (7%) 11/41 (27%) 17/41 (41%) 19/41 (46%) 10/41 (24%)

OR (95% CI); p value áá 4á2 (1á1Ð15á2); 0á032 8á1 (2á3Ð28á7); 0á0012 9á7 (2á7Ð34á3); 0á0004 3á7 (1á0Ð13á7); 0á051

ACR70*

Response 2/42 (5%) 5/41 (12%) 8/41 (20%) 13/41 (32%) 6/41 (15%)

OR (95% CI); p value áá 2á4 (0á5Ð11á3); 0á28 4á1 (0á9Ð17á9); 0á065 7á5 (1á8Ð31á3); 0á0061 2á9 (0á6Ð13á4); 0á17

PASI75*

Response 2/28 (7%) 13/29 (45%) 18/28 (64%) 20/26 (77%) 19/26 (73%)

OR (95% CI); p value áá 8á8 (1á9Ð39á8); 0á0048 21á6 (4á6Ð101á6); 0á0001 34á7 (7á0Ð173á3); <0á0001 27á1 (5á6Ð131á1); <0á0001

PASI90*

Response 2/28 (7%) 6/29 (21%) 13/28 (46%) 14/26 (54%) 14/26 (54%)

OR (95% CI); p value áá 2á9 (0á6Ð14á3); 0á19 11á2 (2á4Ð52á3); 0á0020 12á9 (2á8Ð60á5); 0á0011 12á1 (2á6Ð56á2); 0á0014

PASI100  2/28 (7%) 5/29 (17%) 10/28 (36%) 13/26 (50%) 10/26 (38%)

Minimal disease activity 6/42 (14%) 13/41 (32%) 19/41 (46%) 17/41 (41%) 12/41 (29%)

MASESà

n 20 19 23 22 23

Mean change Ð0á4 (3á5) Ð2á3 (3á3) Ð1á6 (2á3) Ð3á1 (2á8) Ð1á0 (3á8)

Health Assessment QuestionnaireÑDisability Index

n 42 41 41 41 41

Change from baselineÐ0á1 (0á5) Ð0á2 (0á4) Ð0á4 (0á5) Ð0á4 (0á5) Ð0á4 (0á5)

Short-Form 36-item Health Survey

n 42 41 41 41 41

Mean change 
(physical component 
score)

2á7 (8á4) 5á7 (7á8) 7á6 (8á9) 7á5 (7á7) 6á5 (8á4)

Mean change (mental 
component store)

Ð1á2 (7á2) Ð0á5 (7á7) 2á5 (6á9) Ð1á1 (7á0) 1á7 (8á4)

Psoriatic Arthritis Impact 
of DiseaseÑ9 score ! 3

12/42 (29%) 21/41 (51%) 30/41 (73%) 30/41 (73%) 22/41 (54%)

Data are n/N (%) or mean change from baseline (SD). Patients in the 160 mg (loading dose) group received a one-o"  loading dose of 320 mg at day 1, and then 160 mg 
every 4 weeks thereafter. ACR20=at least 20% improvement in the American College of Rheumatology response criteria. OR=odds ratio. ACR50=at least 50% improvement 
in the ACR response criteria. ACR70=at least 70% improvement in the ACR response criteria. PASI75=at least 75% reduction in Psoriasis Area and Severity Index scores. 
PASI90=at least 90% reduction in PASI scores. PASI100=at least 100% reduction in PASI scores. MASES=Maastricht Ankylosing Spondylitis Enthesitis Score. *ORs and 
p values are based on comparisons with the placebo group; all p values for bimekizumab versus placebo (pairwise comparison with logistic regression at week 12) are 
nominal.  Assessed in patients with psoriasis a" ecting at least 3% of body surface area at baseline. àAssessed in patients with enthesitis at baseline (ie, MASES>0).

Table ! : Comparison of bimekizumab versus placebo at week 12 (double-blind period) for prespeciÞed primary, secondary, and additional e! cacy 
endpoints in the full analysis set

!"#$%&"'()*+,#+-&.+/-'$,#.+0101+2345+6708.



patients in the OLE study with available data (N = 181), 92.3% had

HADS anxiety and HADS depression scores of <8 (ÒnormalÓ) at
baseline of the double-blind period, which was sustained through
week 48 to 92.1% at week 152. Prespeci! ed safety topics of

interest and other events across weeks 0Ð152 by randomized
dose at baseline are provided in Supplementary Table 1 (http://
onlinelibrary.wiley.com/doi/10.1002/art.42280).

Ef! cacy. Ef! cacy at weeks 12 and 48 of the BE ACTIVE trial
has been reported previously (6). There was no worsening of
disease in patients whose dose of bimekizumab was decreased

from 320 mg to 160 mg in the OLE.

NRI analysis of joint ef! cacy outcomes showed that ACR20,

ACR50, and ACR70 response rates were sustained, with
64.1%, 52.9%, and 39.3% of patients, respectively, meeting
criteria at week 152, compared to 72.3%, 57.3%, and 39.8% of

patients, respectively, meeting criteria at week 48 (Figures1AÐC).
For skin ef! cacy outcomes, NRI analysis showed that PASI75,
PASI90, and PASI100 responder rates were sustained, with
69.3%, 64.2%, and 57.7% of patients, respectively, meeting

criteria at week 152, compared to 81.0%, 73.7%, and 64.2% of
patients meeting criteria at week 48 (Figure1D).

In the NRI analysis, 51.0% and 26.2% of bimekizumab-

treated patients reached MDA and VLDA responses, respectively,

(Figure 1 continues on next page.)
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Table 2. Safety of bimekizumab treatment in psoriatic arthritis patients across the BE ACTIVE randomized controlled trial and the OLE study
(safety set)*

Weeks 0Ð48  Weeks 48Ð152 Weeks 0Ð152à

160 mg BKZ every
4 weeks

320 mg BKZ every
4 weeks Total BKZ Total BKZ

(n = 126; 113.2
patient-years)

(n = 80; 72.9
patient-years)

(N = 183; 392.7
patient-years)

(N = 206; 570.1
patient-years)

Any TEAE 94 (74.6) (177.6) 57 (71.3) (165.9) 148 (80.9) (94.3) 184 (89.3) (126.4)
Serious TEAEs 8 (6.3) (7.9) 0 14 (7.7) (3.8) 22 (10.7) (4.1)
Severe TEAEs 5 (4.0) (4.6) 2 (2.5) (2.9) 8 (4.4) (2.1) 14 (6.8) (2.5)
Withdrawal due to TEAEs 6 (4.8) (5.9) 2 (2.5) (3.1) 9 (4.9) (2.3) 17 (8.3) (3.0)
Drug-related TEAEs 43 (34.1) (52.7) 29 (36.3) (57.0) 60 (32.8) (20.0) 97 (47.1) (26.4)
Deaths 0 0 0 0
Most frequently reported TEAEs (! 5%)

by MedDRA preferred term
Nasopharyngitis 12 (9.5) (12.0) 11 (13.8) (18.4) 19 (10.4) (5.2) 37 (18.0) (7.6)
Upper respiratory tract infection 12 (9.5) (12.0) 8 (10.0) (13.2) 20 (10.9) (5.5) 34 (16.5) (6.8)
Bronchitis 7 (5.6) (6.9) 3 (3.8) (4.8) 11 (6.0) (2.9) 19 (9.2) (3.5)
Oral candidiasis 6 (4.8) (6.0) 4 (5.0) (6.4) 13 (7.1) (3.5) 19 (9.2) (3.5)
Pharyngitis 4 (3.2) (3.9) 7 (8.8) (11.6) 10 (5.5) (2.7) 17 (8.3) (3.2)
Sinusitis 6 (4.8) (5.9) 4 (5.0) (6.5) 10 (5.5) (2.6) 17 (8.3) (3.2)
Psoriasis 2 (1.6) (1.9) 2 (2.5) (3.1) 14 (7.7) (3.7) 16 (7.8) (2.9)
Psoriatic arthropathy 2 (1.6) (1.9) 1 (1.3) (1.6) 12 (6.6) (3.1) 16 (7.8) (2.9)
Respiratory tract infection 8 (6.3) (8.0) 2 (2.5) (3.2) 4 (2.2) (1.0) 15 (7.3) (2.8)
Oral fungal infection 3 (2.4) (2.9) 3 (3.8) (4.7) 9 (4.9) (2.4) 14 (6.8) (2.6)
Tonsillitis 6 (4.8) (5.9) 2 (2.5) (3.2) 6 (3.3) (1.6) 14 (6.8) (2.6)
ALT increased 6 (4.8) (6.0) 3 (3.8) (4.7) 6 (3.3) (1.6) 13 (6.3) (2.4)

Safety topics of interest
Serious infections 3 (2.4) (2.9) 0 1 (0.5) (0.3) 4 (1.9) (0.7)
Fungal infections 17 (13.5) (17.8) 10 (12.5) (16.7) 32 (17.5) (9.2) 47 (22.8) (9.7)

Candidainfections 9 (7.1) (9.1) 5 (6.3) (8.1) 16 (8.7) (4.3) 24 (11.7) (4.6)
Oral candidiasis 6 (4.8) (6.0) 4 (5.0) (6.4) 13 (7.1) (3.5) 19 (9.2) (3.5)
Skin candidiasis 1 (0.8) (1.0) 0 1 (0.5) (0.3) 2 (1.0) (0.4)
Vulvovaginal candidiasis 0 0 1 (0.5) (0.3) 1 (0.5) (0.2)
Genital candidiasis 1 (0.8) (1.0) 0 1 (0.5) (0.3) 1 (0.5) (0.2)
Oropharyngeal candidiasis 1 (0.8) (1.0) 0 0 1 (0.5) (0.2)

Fungal infections NEC 9 (7.1) (9.0) 4 (5.0) (6.3) 17 (9.3) (4.6) 25 (12.1) (4.7)
Oral fungal infection 3 (2.4) (2.9) 3 (3.8) (4.7) 9 (4.9) (2.4) 14 (6.8) (2.6)
Tongue fungal infection 3 (2.4) (2.9) 0 4 (2.2) (1.0) 5 (2.4) (0.9)
Fungal skin infection 0 1 (1.3) (1.6) 3 (1.6) (0.8) 4 (1.9) (0.7)
Fungal esophagitis 1 (0.8) (1.0) 1 (1.3) (1.6) 1 (0.5) (0.3) 3 (1.5) (0.5)
Vulvovaginal mycotic infection 2 (1.6) (1.9) 0 0 2 (1.0) (0.4)
Onochomycosis 0 0 2 (1.1) (0.5) 2 (1.0) (0.4)
Fungal pharyngitis 0 0 1 (0.5) (0.3) 1 (0.5) (0.2)

Tineainfections 0 1 (1.3) (1.6) 1 (0.5) (0.3) 2 (1.0) (0.4)
Tineapedis 0 1 (1.3) (1.6) 0 1 (0.5) (0.2)
Tineascruris 0 0 1 (0.5) (0.3) 1 (0.5) (0.2)

Serious hypersensitivity reactions 0 0 0 0
Opportunistic infections 1 (0.8) (1.0) 1 (1.3) (1.6) 1 (0.5) (0.3) 3 (1.5) (0.5)

Active tuberculosis 0 0 0 0
Liver enzyme elevation

ALT increased 6 (4.8) (6.0) 3 (3.8) (4.7) 6 (3.3) (1.6) 13 (6.3) (2.4)
AST increased 4 (3.2) (4.0) 2 (2.5) (3.1) 6 (3.3) (1.6) 10 (4.9) (1.8)
Hepatic enzymes increased 2 (1.6) (1.9) 1 (1.3) (1.6) 1 (0.5) (0.3) 4 (1.9) (0.7)

MACE 0 0 0 0
Malignancies 1 (0.8) (1.0) 0 0 1 (0.5) (0.2)
IBD 0 0 1 (0.5) (0.3) 1 (0.5) (0.2)

Microscopic colitis 0 0 1 (0.5) (0.3) 1 (0.5) (0.2)
Anterior uveitis 0 0 0 0
Neutropenia 0 1 (1.3) (1.6) 5 (2.7) (1.3) 6 (2.9) (1.1)
Drug hypersensitivity 2 (1.6) (1.9) 0 1 (0.5) (0.3) 3 (1.5) (0.5)

(Table 2 continues on next page)
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candidiasis (9.2%), pharyngitis (8.3%), sinusitis (8.3%), psoriasis

(7.8%), psoriatic arthropathy (7.8%), respiratory tract infection
(7.3%), oral fungal infection (6.8%), tonsillitis (6.8%), and alanine
aminotransferase (ALT) increased (6.3%) (Table2).

Safety topics of interest. Four patients (1.9%) experi-
enced TEAEs of serious infections (1 case each of cellulitis,

chronic otitis media, hepatitis E, and chronic sinusitis) during the
double- and dose-blind periods and the OLE study. There was
1 case of microscopic colitis reported during the OLE study in a
patient without prior history of IBD, which was adjudicated as

IBD by an independent committee; the event was classi! ed as
moderate in intensity and was unrelated to treatment with bime-
kizumab. Throughout the double- and dose-blind periods and

the OLE study, no reported events were adjudicated as MACE,
and there were no reported cases of anterior uveitis. No further
cases of malignancies or injection site reactions were reported

during the OLE study; 1 case of malignant melanoma in situ
and 3 cases of injection site reactions had been reported
previously (6).

During the OLE study, 12 patients (6.6%) had reports of
elevated liver enzymes, including increases in ALT, aspartate
aminotransferase (AST), gamma glutamyltransferase (GGT),
and blood bilirubin. Four patients (2.2%) reported elevations of

ALT or AST >3 times the upper limit of normal during the OLE
study. None of these patients had a history of fatty liver or other
hepatic dysfunction, and 2 of the 4 patients had concomitant

methotrexate use. Three patients had con! rmed normalization
of laboratory values by the study conclusion. One patient did
not complete ! nal study assessments due to fear of COVID-19

infection, and therefore, no laboratory values were available for
this patient. No patients discontinued bimekizumab due to

elevated liver enzymes in the OLE study; 2 discontinuations

occurred during weeks 0Ð48. No HyÕs Law cases
were reported.

A total of 47 of 206 patients (EAIR 9.7 per 100 patient-years)

had fungal infections over 152 weeks (Table2). All fungal infections
were assessed as mild to moderate in intensity by the study inves-
tigator and none were serious. Of these, 24 patients with! 1 infec-

tion had Candida infections (EAIR 4.6 per 100 patient-years), with
the majority of these (19 of 24; EAIR 3.5 per 100 patient-years)
being oral candidiasis. Twenty-! ve patients had fungal infections
not elsewhere classi! ed (EAIR 4.7 per 100 patient-years), and the

majority (14 of 25; EAIR 2.6 per 100 patient-years) were oral infec-
tions. Infections at other sites were low in frequency, including vul-
vovaginal infections (1Candida infection [0.5%] and 2 fungal

infections [1.0%]) and skin infections (2Candida infections [1.0%]
and 4 fungal infections [1.9%]) (Table2). Two patients discontinued
due to oral fungal infections. Baseline steroid use, sex, and pres-

ence of diabetes mellitus were not clear risk factors for susceptibil-
ity to Candida infections. All fungal infections, includingCandida
infections, were localized, not systemic, and the majority resolved

and were easily treatable with systemic or topical antifungal treat-
ments such as"uconazole, nystatin, itraconazole, and miconazole
(Supplementary Table 2, http://onlinelibrary.wiley.com/doi/10.
1002/art.42280). A total of 23 of 206 patients (11.2%) had >1 epi-

sode of a fungal infection over 152 weeks, of which 12 of
206 (5.8%) had >1 episode of aCandida infection. AllCandida
infections resolved without sequelae. No opportunistic infections

were reported, except localized fungal events consisting of one
case each of fungal pharyngitis and fungal esophagitis. There were
no reported cases of active TB.

No cases of SIB were reported during the OLE study; 1 case
was previously reported during the dose-blind period (6). Among

Table 2. (ContÕd)

Weeks 0Ð48  Weeks 48Ð152 Weeks 0Ð152à

160 mg BKZ every
4 weeks

320 mg BKZ every
4 weeks Total BKZ Total BKZ

(n = 126; 113.2
patient-years)

(n = 80; 72.9
patient-years)

(N = 183; 392.7
patient-years)

(N = 206; 570.1
patient-years)

Injection site reactions 0 3 (3.8) (4.9) 0 3 (1.5) (0.5)
SIB 1 (0.8) (1.0) 0 0 1 (0.5) (0.2)
Depression 1 (0.8) (1.0) 1 (1.3) (1.6) 2 (1.1) (0.5) 4 (1.9) (0.7)

* Values are the number (%) of patients (exposure-adjusted incidence rate per 100 patient-years). The safety set consisted of all randomized
study participants who received ! 1 dose of BKZ in weeks 48Ð152 of the OLE study. After week 48, all patients received 160 mg of BKZ every
4 weeks, regardless of prior dosing regimen. All oral candidiasis treatment-emergent adverse events (TEAEs) were mild to moderate (no seri-
ous cases), and all fungal infections were mild to moderate and localized, not systemic. Two patients reported 3 opportunistic events (2 fungal
esophagitis, 1 oropharyngeal candidiasis) in weeks 0 Ð48, 1 patient reported 2 events (fungal pharyngitis, fungal esophagitis) in weeks 48 Ð152.
No HyÕs law cases reported. Suicidal ideation and behavior (SIB) events were adjudicated by an independent committee. One malignant mela-
noma in situ case was reported. No drug hypersensitivity reactions were anaphylactic. OLE = open-label extension; MedDRA = Medical Dictio-
nary for Regulatory Activities; ALT = alanine aminotransferase; AST = aspartate aminotransferase; MACE = major adverse cardiac events;
IBD = in! ammatory bowel disease. See Table 1 for other de " nitions.
  Patients re-randomized 1:1 at week 12 from placebo or 16 mg of BKZ every 4 weeks to 160 mg BKZ every 4 weeks or 320 mg BKZ every
4 weeks; 2 patients completing the double-blind period on placebo were re-randomized but did not receive BKZ. Two patients were included
in both groups due to a dosing error, allocation done per actual treatment.
à Includes safety follow-up to possible 168 weeks total for some patients.

COATES ET AL1964
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The area under the ROC curve was 0.989 (95%
CI 0.984Ð0.995). The CASPAR criteria (Table 6) were
identified as the presence of 3 or more of these features
in a person with inflammatory arthritis (sensitivity 0.914,
specificity 0.987). In those subjects classified by the
Vasey and Espinoza and CASPAR methods (n! 1,095),
the sensitivities were 0.972 versus 0.914, respectively
(P " 0.001), and the specificities were 0.960 versus 0.987,
respectively (P " 0.001).

DISCUSSION

In the present study we used patient-derived data
to compare existing classification criteria and to derive
new criteria for PsA. The direct comparison of existing
classification criteria methods (except for the method of
Fournie et al) showed that the method of Vasey and
Espinoza had the best combination of sensitivity and
specificity. The LCA showed similar test performance
characteristics for each set of criteria. Further, the latent
class model agreed closely with the clinical diagnosis,
confirming the validity of the clinical diagnosis as a
satisfactory gold standard. A further set of criteria
suggested by the observed data (the CASPAR criteria)

was found to have better specificity but less sensitivity
than the Vasey and Espinoza method.

There have been few reported studies that com-
pared different criteria for the diagnosis of PsA (22). We
previously found in a study of patients with PsA and RA
that the currently proposed classification criteria had
nearly equivalent test performance, apart from the Ben-
nett criteria and ESSG criteria, which were significantly
less sensitive. As a rough index of feasibility, the pro-
portions of subjects who could not be classified because
of missing data items were similar for each rule except
for the rule of Fournie et al. Using CART methods,
alternative combinations of variables could be used to
diagnose PsA with some degree of accuracy, even with-
out inclusion of RF or psoriasis (12).

Since the Vasey and Espinoza method performed
best of the existing criteria, we briefly describe the
requirements of this method. First, the presence of
psoriasis or nail dystrophy is mandatory. Second, 1
feature of either spinal disease or peripheral disease is
required. The following features are specified: pain and
soft tissue swelling with or without limitation of move-
ment of the distal interphalangeal joint for # 4 weeks;
pain and soft tissue swelling with or without limitation of
motion of the peripheral joints involved in an asymmet-
ric peripheral pattern for # 4 weeks (this includes a
sausage digit); symmetric peripheral arthritis for # 4
weeks in the absence of RF or subcutaneous nodules;
pencil-in-cup deformity, whittling of terminal phalanges,
fluffy periostitis and bony ankylosis (radiographic chang-
es); spinal pain and stiffness with the restriction of
motion present for # 4 weeks; grade 2 symmetric sacroi-
liitis according to the New York criteria (23); grade 3 or
4 unilateral sacroiliitis.

The present study has a number of strengths.
First, the cases were unselected consecutive clinic at-
tendees with a clinical diagnosis of PsA who were
sampled from 30 clinics in 13 countries. This would tend
to reduce any diagnostic bias that might be present in 1
or 2 centers. The controls were also unselected consec-
utive clinic patients who were roughly matched for
disease duration and who had any other type of inflam-
matory musculoskeletal disease. Approximately 2% of
controls had psoriasis, which is within the range of
expected population prevalence and suggests that there
was little selection bias toward not recruiting controls
who had psoriasis.

Second, we investigated for the possibility of an
inaccurate gold standard (clinical diagnosis) by compar-
ing test characteristic performances of the different
classification criteria sets obtained with a clinical gold

Table 6. The CASPAR criteria*

To meet the CASPAR (ClASsification criteria for Psoriatic
ARthritis) criteria, a patient must have inflammatory articular
disease (joint, spine, or entheseal) with! 3 points from the
following 5 categories:

1. Evidence of current psoriasis, a personal history of psoriasis, or a
family history of psoriasis.

Current psoriasis is defined as psoriatic skin or scalp disease
present today as judged by a rheumatologist or dermatologist. 
A personal history of psoriasis is defined as a history of pso-
riasis that may be obtained from a patient, family physician,
dermatologist, rheumatologist, or other qualified health care
provider.
A family history of psoriasis is defined as a history of psoriasis
in a first- or second-degree relative according to patient report.

2. Typical psoriatic nail dystrophy including onycholysis, pitting, and
hyperkeratosis observed on current physical examination.

3. A negative test result for the presence of rheumatoid factor by
any method except latex but preferably by enzyme-linked
immunosorbent assay or nephelometry, according to the local
laboratory reference range.

4. Either current dactylitis, defined as swelling of an entire digit, or
a history of dactylitis recorded by a rheumatologist.

5. Radiographic evidence of juxtaarticular new bone formation,
appearing as ill-defined ossification near joint margins (but
excluding osteophyte formation) on plain radiographs of the hand
or foot.

* The CASPAR criteria have specificity of 98.7% and sensitivity of
91.4%.
  Current psoriasis is assigned a score of 2; all other features are
assigned a score of 1.
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Study personnel must confirm the continued use of abstinence is still in ! "

�D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H���S�D�W�L�H�Q�W�¶�V���O�L�I�H�V�W�\�O�H���D�W���U�H�J�X�O�D�U���L�Q�W�H�U�Y�D�O�V���G�X�U�L�Q�J���W�K�H���V�W�X�G�\�� #"

5. Patient has a documented diagnosis of adult-onset PsA classified and meets the Classification $"

Criteria for Psoriatic Arthritis (CASPAR) for at least 6 months prior to screening with active PsA %"

�D�Q�G���P�X�V�W���K�D�Y�H���D�W���%�D�V�H�O�L�Q�H���7�-�&���•�����R�X�W���R�I���������D�Q�G���6�-�&���•�����R�X�W���R�I�����������G�D�F�W�\�O�L�W�L�V���R�I���D���G�L�J�L�W���F�R�X�Q�W�V���D�V��&"

one joint each). ' "

6. Patient must be negative for rheumatoid factor and anti-cyclic citrullinated peptide (CCP) ( "

antibodies. ) "

7. Patient must have at least one active psoriatic lesion(s) and/or a documented history of psoriasis. * "

8. Patient must be considered, in the opinion of the investigator, to be a suitable candidate for !+ "

treatment with adalimumab per regional labelling and has no contraindications to receive !! "

adalimumab as per the local label. !# "

9. Patients who are regularly taking NSAIDs/cyclooxygenase (COX)-2 inhibitors or analgaesics !$ "

(including mild opioids) as part of their PsA therapy are required to be on a stable dose/dose !%"

regimen for at least 14 days before Baseline and should remain on a stable dose until week 16. !&"

10. Patients taking oral corticosteroids must be on an average daily �G�R�V�H���R�I���”�������P�J���G�D�\���S�U�H�G�Q�L�V�R�Q�H���R�U��!' "

equivalent for at least 14 days before baseline and should remain on a stable dose until week 16. !( "

11. �3�D�W�L�H�Q�W���W�D�N�L�Q�J���P�H�W�K�R�W�U�H�[�D�W�H�����0�7�;�������”�������P�J���Z�H�H�N�����D�U�H���D�O�O�R�Z�H�G���W�R���F�R�Q�W�L�Q�X�H���W�K�H�L�U���P�H�G�L�F�D�W�L�R�Q���L�I��!) "

started at least 12 weeks prior to baseline, with a stable dose for at least 8 weeks before !* "

randomisation. Dose, dosing schedule and route of administration (oral or subcutaneous) should #+"

remain stable until week 16. It is strongly recommended that patients taking MTX are also taking #! "

folic acid supplementation. ##"

12. �3�D�W�L�H�Q�W�V���W�D�N�L�Q�J���O�H�I�O�X�Q�R�P�L�G�H�����/�(�)�������”�������P�J���G�D�\���R�U���D�Q���D�Y�H�U�D�J�H���R�I���������P�J���G�D�\���L�I���Q�R�W���G�R�V�H�G���G�D�L�O�\�����D�U�H��#$"

allowed to continue their medication if started at least 12 weeks prior to baseline, with a stable #%"

dose for at least 8 weeks before randomisation. Dose and dosing schedule should remain stable #&"

until week 16. #' "

13. Patient taking sulfasalazine (SSZ) (up to 3 g/day, for arthritis or 4 g/day if in accordance with local #( "

standard of care, hydroxychloroquine (HCQ) (up to 400 mg/day), or apremilast (up to 60 mg/day #) "

and dosed as per local label) are allowed to continue their medication if started 8 weeks prior to #*"

baseline, with a stable dose for at least 4 weeks before randomisation. Dose and dosing schedule $+"

should remain stable until week 16. $! "

Exclusion criteria $#"

Inclusion and exclusion criteria ! "

Inclusion criteria #"

To be eligible to participate in this study, all of the following criteria must be met at Screening and be $"

reconfirmed at the baseline visit: %"

1. An Institutional Review Board (IRB)/Independent Ethics Committee (IEC) approved written &"

Informed Consent form is signed and dated by the patient. ' "

2. Patient is considered reliable and capable of adhering to the protocol (e.g. able to understand and ( "

complete diaries), visit schedule, or medication intake according to the judgment of the ) "

Investigator. * "

3. Patient is male or female at least 18 years of age. !+ "

4. Female patients must be: !! "

�x Postmenopausal (menopause is defined as 12 consecutive months of amenorrhoea, for !# "

which there is no other obvious pathological or physiological cause), !$ "

�x Permanently sterilised (e.g. tubal occlusion, hysterectomy, bilateral salpingectomy), !%"

�x Or, if of childbearing potential (and engaged in sexual activity that could result in !&"

procreation), must be willing to use a highly effective method of contraception !' "

throughout the duration of the study until 20 weeks after last administration of !( "

investigational medicinal product (IMP), and have a negative pregnancy test at screening !) "

and immediately prior to the first dose. The following methods are considered highly !* "

effective when used consistently and correctly: #+"

!  Combined (oestrogen and progestogen) hormonal contraception associated with #! "

inhibition of ovulation (oral, intravaginal, or transdermal) ##"

!  Progestogen-only hormonal contraception associated with inhibition of ovulation #$"

(oral, injectable, or implantable) #%"

!  Intrauterine device #&"

!  Intrauterine hormone-releasing system #' "

!  Vasectomised partner #( "

!  Abstinence as a form of birth control is generally not allowed in the study unless #) "

�D�E�V�W�L�Q�H�Q�F�H���L�V���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���D���S�D�W�L�H�Q�W�¶�V���S�U�H�I�H�U�U�H�G���D�Q�G���F�R�P�P�R�Q���O�L�I�H�V�W�\�O�H����#*"
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Patients are not permitted to enrol in the study if any of the following criteria are met: ! "

1. Female patients who are breastfeeding, pregnant, or plan to become pregnant during the study or #"

within 20 weeks following last dose of IMP. $"

2. Patients with current or prior exposure to any biologics for the treatment of PsA or psoriasis, %"

including participation in a bimekizumab clinical study who received at least one dose of IMP &"

(including placebo). ' "

3. Patient previously participated in another study of a medication (systemic) under investigation. ( "

Patient must be washed out of the medication for 12 weeks or at least five half-lives prior to the ) "

baseline visit, whichever is greater, or is currently participating in another study of a medication * "

(systemic) under investigation, with the exception of patients who were screen failures in BE !+ "

COMPLETE. !! "

4. Patient previously participated in another study of a medical device under investigation within the !# "

4 weeks prior to the screening visit or is currently participating in another study of a medical !$ "

device under investigation. !%"

5. Patient has a known hypersensitivity to any excipients of bimekizumab or adalimumab. !&"

6. Patient is taking or has taken prohibited PsA or psoriasis medications without meeting the !' "

mandatory wash-out period relative to the baseline visit. !( "

7. Patient has an active infection or history of infections as follows: !) "

�x Any active infection (except common cold) within 14 days prior to Baseline. !* "

�x A serious infection, defined as requiring hospitalisation or intravenous anti-infectives #+"

within 2 months prior to baseline. #! "

�x A history of opportunistic, recurrent or chronic infections that, in the opinion of the ##"

investigator, might cause this study to be detrimental to the patient. Opportunistic #$"

infections are infections caused by uncommon pathogens (e.g. pneumocystis jirovecii, #%"

cryptococcosis) or unusually severe infections caused by common pathogens (e.g. #&"

cytomegalovirus, herpes zoster). #' "

8. Patient has concurrent acute or chronic viral hepatitis B or C or human immunodeficiency virus #( "

(HIV) infection. Patients who have evidence of or tested positive for hepatitis B or hepatitis C are #) "

excluded.  #*"

�x A positive test for the hepatitis B virus is defined as: $+"

!  Positive for hepatitis B surface antigen; or, $! "

!  positive for anti-hepatitis B core antibody ! "

�x A positive test for the hepatitis C virus (HCV) is defined as: #"

!  positive for hepatitis C antibody (anti-HCV antibody), and $"

!  positive via a confirmatory test for HCV (for example, HCV polymerase chain %"

reaction) &"

9. Patient has received any live (includes attenuated) vaccination within the 8 weeks prior to the ' "

baseline (e.g. inactivated influenza and pneumococcal vaccines are allowed, but nasal influenza ( "

vaccination is not permitted). ) "

10. Patient has received Bacillus Calmette-GuŽrin (BCG) vaccinations within 1 year prior to the * "

baseline visit. !+ "

11. Patient has known tuberculosis (TB) infection, is at high risk of acquiring TB infection, or has !! "

current or history of nontuberculous mycobacterium (NTMB) infection. A patient with latent !# "

tuberculosis (LTB) (a positive interferon gamma release assay [IGRA] and diagnosis confirmed by !$ "

TB specialist) may be rescreened once and enrolled after receiving at least 4 weeks of appropriate !%"

LTB infection (LTBI) therapy and if no evidence of therapy-related hepatotoxicity has occurred !&"

prior to the first injection (alanine aminotransferase [ALT]/aspartate aminotransferase [AST] !' "

�U�H�P�D�L�Q���”����times upper limit of normal [ULN]). Patient has a past history of active TB involving !( "

any organ system unless adequately treated according to World Health Organization/Center for !) "

Disease Control and Prevention therapeutic guidance and proven to be fully recovered upon !* "

consult with a TB specialist.  #+"

12. Patient has a history of a lymphoproliferative disorder including lymphoma and/or current signs #! "

and symptoms suggestive of lymphoproliferative disease. ##"

13. Patient has a diagnosis of inflammatory conditions other than psoriasis or PsA including, but not #$"

limited to rheumatoid arthritis (RA), sarcoidosis, systemic lupus erythematosus, and reactive #%"

arthritis. Patients �Z�L�W�K���D���G�L�D�J�Q�R�V�L�V���R�I���&�U�R�K�Q�¶�V���G�L�V�H�D�V�H�����X�O�F�H�U�D�W�L�Y�H���F�R�O�L�W�L�V�����R�U���R�W�K�H�U���L�Q�I�O�D�P�P�D�W�R�U�\��#&"

bowel disease (IBD) are allowed as long as they have no active symptomatic disease at screening #' "

or baseline. #( "

14. Patient had acute anterior uveitis within 6 weeks of baseline. #) "

15. Patients �Z�L�W�K���I�L�E�U�R�P�\�D�O�J�L�D���R�U���R�V�W�H�R�D�U�W�K�U�L�W�L�V���V�\�P�S�W�R�P�V���W�K�D�W���L�Q���W�K�H���,�Q�Y�H�V�W�L�J�D�W�R�U�¶�V���R�S�L�Q�L�R�Q��would #*"

have potential to interfere with efficacy assessments. $+"

16. Patient has any active malignancy or history of malignancy within 5 years prior to the Screening ! "

Visit EXCEPT treated and considered cured cutaneous squamous or basal cell carcinoma, or in #"

situ cervical cancer. $"

17. Patient has a form of psoriasis other than chronic plaque-type (eg, pustular, erythrodermic and %"

guttate psoriasis, or drug-induced psoriasis). &"

18. Patient has had major surgery (including joint surgery) within the 3 months prior to Baseline, or ' "

planned surgery within 6 months after entering the study. ( "

19. Patient has any systemic disease (i.e. cardiovascular, neurological, renal, liver, metabolic, GI, ) "

haematological, immunological, etc.) considered by the Investigator to be uncontrolled, unstable or * "

likely to progress to a clinically significant degree during the course of the study. !+ "

20. Patient has had myocardial infarction or stroke within the 6 months prior to the screening visit. !! "

21. Patient has laboratory abnormalities at screening, including any of the following: !# "

�x �•���[���8�/�1���R�I���D�Q�\���R�I���W�K�H���I�R�O�O�R�Z�L�Q�J�����$�/�7�����$�6�7�����D�O�N�D�O�L�Q�H���S�K�R�V�S�K�D�W�D�V�H�����$�/�3�������R�U���!�8�/�1���W�R�W�D�O��!$ "

�E�L�O�L�U�X�E�L�Q�����•�������[�8�/�1���W�R�W�D�O���E�L�O�L�U�X�E�L�Q���L�I���N�Q�R�Z�Q���*�L�O�E�H�U�W�¶�V���V�\�Q�G�U�R�P�H�� !%"

�x White blood cell count <3!0x103�����/ !&"

�x Absolute neutrophil count <1!5x103�����/ !' "

�x �/�\�P�S�K�R�F�\�W�H���F�R�X�Q�W�������������F�H�O�O�V�����/ !( "

�x Haemoglobin <8!5 g/dL !) "

�x Creatinine >2 mg/dL !* "

�x Any other laboratory abnormality, which, in the opinion of the investigator, will prevent #+"

the patient from completing the study or will interfere with the interpretation of the study #! "

results. ##"

Individual screening tests for which the results are in error, borderline, or indeterminate for inclusion in #$"

the study, can be repeated once for confirmation during the screening period. Upon retesting, patients #%"

whose results remain outside this threshold should not be randomised. #&"

22. Patient has any other condition including medical or psychiatric which, in the investigator's #' "

judgment, would make the patient unsuitable for inclusion in the study. #( "

23. �3�U�H�V�H�Q�F�H���R�I���D�F�W�L�Y�H���V�X�L�F�L�G�D�O���L�G�H�D�W�L�R�Q�����R�U���S�R�V�L�W�L�Y�H���V�X�L�F�L�G�H���E�H�K�D�Y�L�R�U���X�V�L�Q�J���W�K�H���³�6�F�U�H�H�Q�L�Q�J�´���Y�H�U�V�L�R�Q���R�I��! "

the electronic Columbia-Suicide Severity Rating Scale (eC-SSRS) with either of the following #"

criteria: $"

�x Patient has a history of a suicide attempt within the 5 years prior to the Screening Visit. %"

�x Patients with a history of a suicide attempt more than 5 years ago should be evaluated by &"

a mental healthcare professional (e.g. locally licensed psychiatrist, psychologist, or ' "

�P�D�V�W�H�U�¶�V���O�H�Y�H�O���W�K�H�U�D�S�L�V�W�����E�H�I�R�U�H���H�Q�U�R�O�O�L�Q�J���L�Q�W�R���W�K�H���V�W�X�G�\�� ( "

�x Patient has suicidal ideation in the past month prior to the screening visit as indicated by a ) "

�S�R�V�L�W�L�Y�H���U�H�V�S�R�Q�V�H�����³�<�H�V�´�����W�R���H�L�W�K�H�U���4�X�H�V�W�L�R�Q�������R�U���4�X�H�V�W�L�R�Q�������R�I���W�K�H���³�6�F�U�H�H�Q�L�Q�J�´���Y�H�U�V�L�R�Q��* "

of the eC-SSRS !+ "

24. Patient has presence of moderately severe major depression, or severe major depression, indicated !! "

�E�\���D���6�F�R�U�H���•�������X�V�L�Q�J���W�K�H���V�F�U�H�H�Q�L�Q�J���3�+�4-9. Medication used to treat depression should be stable !# "

for 8 weeks prior to Baseline. !$ "

25. Patients taking PsA medications other than MTX, SSZ, apremilast, HCQ, LEF, NSAIDs/COX-2 !%"

inhibitors, and oral corticosteroids as outlined in the Inclusion criteria. Stable doses/regimens of !&"

analgaesics are also permitted. !' "

26. Patient has a history of chronic alcohol or drug abuse within 6 months prior to screening evaluated !( "

by the investigator based on medical history, site interview, and results of the specified urine drug !) "

screen. !* "

27. Patient is a member of investigator site personnel directly affiliated with this study and/or their #+"

immediate families. Immediate family is defined as a spouse, parent, child, or sibling, whether #! "

biological or legally adopted. ##"

28. Patient is a UCB employee or is an employee of third-party organisations involved in the study.  #$"
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The final decision was between the two highest performing
candidate definitions using the rounded mean with 5/7 cut-off
point criteria met (sensitivity 92%, specificity 89%) or the
rounded 95% CI with 6/7 criteria met (sensitivity 85%,
specificity 96%). Again there was concern that one of the
rounded 95% CI cut-off points may be too high to truly
represent MDA (global disease activity VAS 40) and so the final
definition selected used the rounded mean values.

A core set definition therefore places patients with PsA in
MDA when they meet 5/7 of the following criteria:
c Tender joint count ( 1
c Swollen joint count ( 1
c PASI ( 1 or BSA( 3

c Patient pain VAS ( 15
c Patient global activity VAS ( 20
c HAQ ( 0.5
c Tender entheseal points( 1

DISCUSSION
The aim of this study was to produce clinical criteria for MDA
in PsA, and it provides the first measure of clinical ÔÔstateÕÕ in
PsA. Such measures defining remission, low and high disease
activity have been available in RA for some time and have been
shown to be important for use in research trials and in daily
clinical practice.

Table 4 Possible cut-off points for each outcome measure for the different potential definitions of minimal
disease activity

TJC SJC PASI BSA
VAS
pain

VAS
global HAQ Enthesitis

Mean 0.462 0.308 0.554 2.08 14.3 23.5 0.356 0.462
Rounded mean 1 1 1 3 15 25 0.5 1
95% CI 0.992 0.598 0.975 3.85 19.4 37.4 0.541 1.47
Rounded 95% CI 1 1 1 4 20 40 0.75 2
Maximum 3 1 1.7 8 28 87 1.13 6

BSA, body surface area; HAQ, health assessment questionnaire; PASI, Psoriasis Activity and Severity Index; SJC, swollen joint
count; TJC, tender joint count; VAS, visual analogue scale.

Table 5 Area under the curve (AUC) and sensitivity/specificity for all tested definitions

Cut-off point used n/7 criteria met AUC Sensitivity Specificity

Mean 1 0.895 100 14.8
2 0.895 100 33.3
3 0.895 92.3 70.4
4 0.895 69.2 85.2
5 0.895 53.8 96.3
6 0.895 38.5 100
7 0.895 7.7 100

Rounded mean 1 0.946 100 7.4
2 0.946 100 11.1
3 0.946 100 40.7
4 0.946 100 74.1
5 0.946 92.3 88.9
6 0.946 46.2 96.3
7 0.946 15.4 100

95% CI 1 0.909 100 7.4
2 0.909 100 18.5
3 0.909 100 48.1
4 0.909 84.6 74.1
5 0.909 76.9 88.9
6 0.909 46.2 100
7 0.909 23.1 100

Rounded 95% CI 1 0.974 100 7.4
2 0.974 Missing Missing
3 0.974 100 33.3
4 0.974 100 48.1
5 0.974 100 81.5
6 0.974 84.6 96.3
7 0.974 38.5 100

Maximum 1 1.0 Missing Missing
2 1.0 100 7.4
3 1.0 Missing Missing
4 1.0 100 14.8
5 1.0 100 48.1
6 1.0 100 85.2
7 1.0 100 100
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The final decision was between the two highest performing
candidate definitions using the rounded mean with 5/7 cut-off
point criteria met (sensitivity 92%, specificity 89%) or the
rounded 95% CI with 6/7 criteria met (sensitivity 85%,
specificity 96%). Again there was concern that one of the
rounded 95% CI cut-off points may be too high to truly
represent MDA (global disease activity VAS 40) and so the final
definition selected used the rounded mean values.

A core set definition therefore places patients with PsA in
MDA when they meet 5/7 of the following criteria:
c Tender joint count ( 1
c Swollen joint count ( 1
c PASI ( 1 or BSA( 3

c Patient pain VAS ( 15
c Patient global activity VAS ( 20
c HAQ ( 0.5
c Tender entheseal points( 1

DISCUSSION
The aim of this study was to produce clinical criteria for MDA
in PsA, and it provides the first measure of clinical ÔÔstateÕÕ in
PsA. Such measures defining remission, low and high disease
activity have been available in RA for some time and have been
shown to be important for use in research trials and in daily
clinical practice.

Table 4 Possible cut-off points for each outcome measure for the different potential definitions of minimal
disease activity

TJC SJC PASI BSA
VAS
pain

VAS
global HAQ Enthesitis

Mean 0.462 0.308 0.554 2.08 14.3 23.5 0.356 0.462
Rounded mean 1 1 1 3 15 25 0.5 1
95% CI 0.992 0.598 0.975 3.85 19.4 37.4 0.541 1.47
Rounded 95% CI 1 1 1 4 20 40 0.75 2
Maximum 3 1 1.7 8 28 87 1.13 6

BSA, body surface area; HAQ, health assessment questionnaire; PASI, Psoriasis Activity and Severity Index; SJC, swollen joint
count; TJC, tender joint count; VAS, visual analogue scale.

Table 5 Area under the curve (AUC) and sensitivity/specificity for all tested definitions

Cut-off point used n/7 criteria met AUC Sensitivity Specificity

Mean 1 0.895 100 14.8
2 0.895 100 33.3
3 0.895 92.3 70.4
4 0.895 69.2 85.2
5 0.895 53.8 96.3
6 0.895 38.5 100
7 0.895 7.7 100

Rounded mean 1 0.946 100 7.4
2 0.946 100 11.1
3 0.946 100 40.7
4 0.946 100 74.1
5 0.946 92.3 88.9
6 0.946 46.2 96.3
7 0.946 15.4 100

95% CI 1 0.909 100 7.4
2 0.909 100 18.5
3 0.909 100 48.1
4 0.909 84.6 74.1
5 0.909 76.9 88.9
6 0.909 46.2 100
7 0.909 23.1 100

Rounded 95% CI 1 0.974 100 7.4
2 0.974 Missing Missing
3 0.974 100 33.3
4 0.974 100 48.1
5 0.974 100 81.5
6 0.974 84.6 96.3
7 0.974 38.5 100

Maximum 1 1.0 Missing Missing
2 1.0 100 7.4
3 1.0 Missing Missing
4 1.0 100 14.8
5 1.0 100 48.1
6 1.0 100 85.2
7 1.0 100 100
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use and provides a static step score that has meaning for both
doctors and patients. Still, determining what endpoint is
clinically significant will need to be addressed. Is a one step
change meaningful (for example, going from very severe to
severe), or should a change of two or more steps be required?
It is to be appreciated that the Food and Drug Administration
(FDA), at this time, prefers a step score endpoint as it is
believed to be more reflective of a physicianÕs assessment in
non-study settings.

The National Psoriasis Foundation (NPF) has developed
the NPF Psoriasis Score (NPF-PS), a responder index, that
include six subdomains: induration at two target sites,
current and baseline body surface area, physician global
assessment, patient global assessment, and patient assess-
ment of itch (table 4). 6 7 To help improve intrarater and
interrater reliability of the induration score, the NPF-PS
utilises a reference card embossed with elevations that
increase at 0.25 mm intervals.

Two other quantitative ways of measuring psoriasis are
biopsies and photographs. Biopsies are attractive because
they are objectiveÑhowever, their major limitation is that
psoriasis does not resolve in a uniform fashion, and therefore
biopsies may not provide a representative sampling of lesions.
Nevertheless, histological changes, decrease in epidermal
thickness, and loss of K16 in biopsies taken after 30 days of

therapy will predict outcome weeks to months later.8

Histological evaluations can be objective and are useful for
assessing biomarkers of improvement as well as following
pharmacodynamic endpoints. In theory, photography could
be used to confirm real time assessments of disease severity.
It is not clear, however, if thickness/induration or even
scaliness of lesions can be accurately assessed using the
photographs. Nevertheless, photographs do make a strong
impact in educating physicians and are therefore commonly
incorporated into clinical trials.

A major component of the assessment of psoriasis now is
the measurement of quality of life. Measures of quality of life
do not directly measure the impact of a drug on disease,
however, they do measure the impact of the disease and the
ability of treatment to improve patientsÕ lives. Because
improving patientsÕ lives is the primary goal of therapy,
quality of life measures are very important.9 10 Nevertheless,
the primary outcome in clinical trials almost certainly will
remain the relatively more objective measures of disease
severity. The tools listed in tables 2 and 3, with the exception
of the NPF-PS, do not assess this impact. Some patients have
lots of lesions but are not bothered by them, and some
patients have very few lesions and are greatly bothered by
them. Treatments that improve lesions but do not improve
quality of life are not providing a clinically meaningful

Table 1 Elements of the Psoriasis Area and Severity Index (PASI)*

Head Upper extremities Trunk Lower extremities

1 Redness!
2 Thickness!
3 Scale!
4 Sum of rows 1, 2, and 3
5 Area scorè
6 Score of row 46 row 56 the area multiplier row 46 row 56 0.1 row 46 row 56 0.2 row 46 row 56 0.3 row 46 row 56 0.4
7 Sum row 6 for each column for PASI score

*Steps in generating PASI score
(a) Divide body into four areas: head, arms, trunk to groin, and legs to top of buttocks.
(b) Generate an average score for the erythema, thickness, and scale for each of the 4 areas (0 = clear; 1Ð4 = increasing severity)! .
(c) Sum scores of erythema, thickness, and scale for each area.
(d) Generate a percentage for skin covered with psoriasis for each area and convert that to a 0Ð6 scale (0 = 0%; 1 =, 10%; 2 = 10Ð, 30%; 3 = 30Ð, 50%; 4 = 50Ð
, 70%; 5 = 70Ð, 90%; 6 = 90Ð100%).
(e) Multiply score of item (c) above times item (d) above for each area and multiply that by 0.1, 0.2, 0.3, and 0.4 for head, arms, trunk, and legs, respectively.
(f) Add these scores to get the PASI score.
! Erythema, induration and scale are measured on a 0Ð4 scale (none, slight, mild, moderate, severe)
` Area scoring criteria(score: % involvement)
0: 0 (clear)
1: , 10%
2: 10Ð, 30%
3: 30Ð, 50%
4: 50Ð, 70%
5: 70Ð, 90%
6: 90Ð, 100%

Table 2 Pros and cons for selected tools to assess response to treatment

Psoriasis Area and Severity Index
(PASI)

National Psoriasis Foundation Psoriasis
Score
(NPF-PS)

Physician static global assessment
(PSGA)

Overall lesion assessment
(OLA)

Pros Widely used Correlates with QoL Simple Simple
Correlates to QoL, albeit poorly Discriminates when BSA is low Forces evaluator to step increments

(not a continuous scale)
Forces step increments
(not a continuous scale)

Accepted by approving agencies Has patient input Uses thickness of lesions
Thickness is predominate component
All elements are defined

Cons Not used by clinicians Is not linear Does not discriminate small changes Does not discriminate small changes
FDA wants tool that reflects
clinical use

Has not been widely tested Range not robust Range not robust, correlation to PASI
unknown

Does not discriminate when BSA
is low

Not yet accepted by approving agencies
nor clinicians

Upper end of scale not used

BSA, body surface area; QoL, quality of life.

ii66 Feldman, Krueger
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Importantly, by mere virtue of their different pathogenesis and genetics, psoriatic skin involvement,
enthesitis and spinal disease constitute constructs different from psoriatic arthritis. This is further
supported by the fact that several therapies improve the different clinical manifestations quite
disparately, as already outlined above. Good examples are methotrexate and ustekinumab, which do
not affect spinal disease. Further, given that some patients with PsA have concomitant in ! ammatory
bowel disease (IBD), it is important to realize that IL-17 inhibition interferes with PsA, spinal disease
and PsO, but not IBD; indeed, it may even deteriorate IBD [78] .

Thus, in multi-dimensional instruments, the different components may drive responses into
different directions and impair information on treatment effects. This can be easily observed from a
secondary analysis of the Psoriasis Randomized Etanercept STudy in subjects with psoriatic Arthritis
(PRESTA) trial. In this trial, only patients with PsA who had to have a high degree of skin involvement
were included. The trial compared two doses of etanercept: weekly doses of 100 mg and 50 mg. The
main paper revealed that the 100 mg dose superior ef " cacy for skin involvement; in contrast, the two
doses had a similar ef " cacy for all the tested musculoskeletal domains, arthritis, enthesitis and dac-
tylitis [34] . In a post hoc analysis, a multi-dimensional composite measure, the CPDAI, was compared
with the uni-dimensional DAPSA [79] . Both scores showed a highly signi " cant improvement from the

Fig. 1. Venn diagram of multi-dimensional composite disease activity measures for PsA and their assessed domains.

Table 5
Components included in disease activity measure.

Joints Entheses Dactylitis Spine PtGA PtP EGA Physical function Skin CRP

Multi-dimensional scores
CPDAI ! ! ! ! " " " ! ! "
GRACE/AMDF73;77 ! " " " ! ! " ! ! "
MDA ! ! " " ! ! " ! ! "
PASDAS ! ! ! " ! " ! ! !

Unidimensional Arthritis score
DAPSA ! " " " ! ! " " " !

CPDAI, composite psoriatic disease activity index; DAPSA, disease activity index for psoriatic arthritis; GRACE, Group for
Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA) composite exercise; AMDF, Arithmetic Mean of Desir-
ability Function; MDA, minimal disease activity; PASDAS, Psoriatic arthritis disease activity score; CRP, C-reactive protein; EGA,
evaluator (physician) global assessment; PtGA, patient global assessment; PtP, Patient Pain assessment.
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Supplementary Figure S1. BE OPTIMAL study design ! "

 #"

ACR: American College of Rheumatology.$"
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endpoints using logistic regression adjusted for 
treatment, region, and bone erosion at baseline (0 or ! 1). 
Continuous outcomes are reported using multiple 
imputation for missing data. We did hierarchical testing 
of ranked secondary continuous outcomes using 
reference-based multiple imputation, in which the 
multiple imputation model was based on data from the 
placebo group. We generated least square means, SEs, 
di" erence in least square means, CIs, and p values for 
these endpoints using ANCOVA adjusted for treatment, 
region, bone erosion at baseline, and the baseline value as 
covariate.

Bone erosion stratiÞcation for statistical analyses was 
based on actual erosion at baseline (as assessed with 
centrally read radiographs) and not the randomisation 
stratum for bone erosion, for which readings were less 
precise. All analyses were done with SAS (version 9.3 or 
higher).

This trial is registered with ClinicalTrials.gov, 
NCT03895203.

Role of the funding source
UCB Pharma contributed to study design, participated in 
data collection, completed the data analysis, and 
participated in data interpretation. UCB Pharma also 
participated in writing, review, and approval of the 
manuscript. All authors had full access to the data, 
reviewed and approved the Þnal version, and were 
responsible for the decision to submit for publication. A 
medical writing agency, employed by UCB Pharma, 
assisted with manuscript preparation under the authorsÕ 
direction.

Results
Between Apr 3, 2019, and Oct 25, 2021, 1163 patients were 
screened and 852 patients were randomly assigned. 
431 patients were randomly assigned to subcutaneous 
bimekizumab 160 mg every 4 weeks, 281 to placebo every 
2 weeks, and 140 to the reference group (adalimumab 
40 mg every 2 weeks; Þgure 1). Discontinuation rates were 
low and similar between the treatment groups; 821 (96%) 

Figure ! : Trial proÞle
CONSORT diagram for BE OPTIMAL to week 24. *Patients who withdrew from study medication but returned for all scheduled visits up to week 16 were considered as completing week 16 not on the 
assigned treatment.  Patients who withdrew from study medication but returned for all scheduled visits up to week 24 were considered as completing week 24 not on the assigned treatment.

414 completed double-blind 
period to week 16

404 completed to week 24

431 assigned to 160 mg bimekizumab

16 discontinued treatment
 8 adverse events 
 6 withdrew consent
 2 other
 

1 completed double-blind period 
not on randomly assigned
treatment*

1 completed week 24 not on 
randomly assigned treatment 

10 discontinued treatment
4 withdrew consent
3 lost to follow-up  
2 adverse events
1 lack of e! cacy

271 completed double-blind 
period to week 16

 

281 assigned to placebo

269 completed to week 24

2 discontinued treatment
1 withdrew consent
1 other

10 discontinued treatment
4 withdrew consent
2 adverse events  
2 lack of e! cacy
2 lost to follow-up

1163 patients screened for eligibility 
 

852 randomly assigned 

311 excluded on screening
 245 ineligible 
 30 withdrew consent
 25 other
 7 adverse events
 4 lost to follow-up

140 assigned to 40 mg adalimumab

3 discontinued treatment
2 adverse events  
1 withdrew consent

136 completed double-blind 
period to week 16

133 completed to week 24

1 completed double-blind period 
not on randomly assigned 
treatment*

1 completed week 24 not on 
randomly assigned treatment 

3 discontinued treatment
3 adverse events

Supplementary Table S1. Important protocol deviations to week 16 ! "

 Placebo 
(n=281) 

Bimekizumab 
160 mg 
(n=431) 

Reference group 
(adalimumab 40 

mg) 
(n=140) 

All patients 
(n=852) 

Any important protocol deviation 38 (13!5%) 48 (11!1%) 18 (12!9%) 104 (12!2%) 

Inclusion criteria deviation 3 (1!1%) 3 (0!7%) 1 (0!7%) 7 (0!8%) 

Exclusion criteria deviation 0 0 0 0 

Withdrawal criteria deviation 1 (0!4%) 0 0 1 (0!1%) 

Prohibited concomitant medication use 14 (5!0%) 14 (3!2%) 7 (5!0%) 35 (4!1%) 

Incorrect treatment or dose 2 (0!7%) 4 (0!9%) 0 6 (0!7%) 

Treatment non-compliance 0 0 0 0 

Procedural non-compliance 17 (6!0%) 22 (5!1%) 6 (4!3%) 45 (5!3%) 

COVID-19 visit deviation 3 (1!1%) 7 (1!6%) 5 (3!6%) 15 (1!8%) 

COVID-19 treatment deviation 0 1 (0!2%) 0 1 (0!1%) 

COVID-19 termination 0 0 0 0 

COVID-19 other important protocol deviation 0 0 0 0 

Patients with important protocol deviations affecting the primary efficacy variable were excluded from the Per Protocol Set. Patients with important protocol deviations #"
affecting the plasma concentration were excluded from the Pharmacokinetic-Per Protocol Set. COVID-19: Coronavirus Disease 2019.$"
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of 852 patients completed week 16 on the assigned 
treatment and 806 (95%) completed week 24 (Þgure 1). 
Important protocol deviations were reported for 
104 (12%) patients to week 16 (appendix p 12). Minimal 
e! ect was seen from COVID-19 on study procedures and 
results and the OR for ACR50 in the COVID-19-free set 
was consistent with that for the overall population 
(appendix p 13).

Baseline patient demographics and disease charac-
teristics were generally comparable between treatment 
groups, and representative of a patient population with 
active moderate-to-severe psoriatic arthritis (table 1). At 
baseline, 496 (58%) of 852 patients were receiving 
methotrexate, 425 (50%) had evaluable psoriasis BSA of 
3% or more, and the mean PASI score for this subgroup 
was 8á1 (SD 6á6). 717 (84%) patients had one or more 
bone erosions or a high-sensitivity CRP concentration of 
6 mg/L or more (or both). Additional baseline 
characteristics are presented in the appendix (p 14).

The study met the primary endpoint and all ranked 
secondary endpoints in the statistical hierarchy. A 
greater proportion of patients receiving bimekizumab 
reached the primary endpoint of ACR50 at week 16 than 
did those receiving placebo (189 [44%] of 431 vs 
28 [10%] of 281, p<0á0001; adalimumab 64 [46%] of 140; 
Þgure 2A; table 2). All prespeciÞed supportive analyses 
were consistent with the primary analysis (p 13). All 
prespeciÞed ranked secondary endpoints achieved 
statistical signiÞcance versus placebo at week 16 
(table 2).

Greater proportions of patients receiving bimekizumab 
reached ACR20 and ACR70 responses at week 16 than did 
those receiving placebo (ACR20: 268 [62%] of 431 vs 
67 [24%] of 281, adalimumab 96 [69%] of 140; ACR70: 
105 [24%] of 431 vs 12 [4%] of 281, adalimumab 
39 [28%] of 140; Þgure 2A; table 2). Di! erences in 
responder rates for bimekizumab versus placebo were 
observed as early as week 2 for ACR20, after a single dose 
of bimekizumab (ACR20: 117 [27%] of 431 vs 22 [8%] of 281), 
and at week 4 for all ACR criteria (ACR20: 
182 [42%] of 431 vs 37 [13%] of 281; ACR50: 76 [18%] of 431 
vs nine [3%] of 281; ACR70: 27 [6%] of 431 vs 
one [<1%] of 281). At week 24, 282 (65%) of 431 patients 
receiving bimekizumab had ACR20, 196 (45%) of 431 had 
ACR50, and 126 (29%) of 431 had ACR70. Patients 
switching from placebo to bimekizumab at week 16 
showed improved ACR20, ACR50, and ACR70 responses 
at week 24 (175 [62%] of 281, 101 [36%] of 281, and 
53 [19%] of 281, respectively; Þgure 2A; table 2). 99 (71%) 
of 140 patients in the adalimumab group reached ACR20, 
66 (47%) of 140 reached ARC50, and 42 (30%) of 140 
reached ACR70 at week 24.

Almost half of all bimekizumab-treated patients with 
baseline psoriasis a! ecting 3% or more BSA had 
complete skin clearance (PASI100) at week 16 
(103 [47%] of 217 vs three [2%] of 140; adalimumab 
14 [21%] of 68; Þgure 2B; table 2). Improvements in 
PASI90 were signiÞcantly greater with bimekizumab 
versus placebo at week 16 (133 [61%] of 217 vs four [3%] 
of 140, p<0á0001; adalimumab 28 [41%] of 68) and 
numerically greater for PASI75 (168 [77%] of 217 vs 
18 [13%] of 140; adalimumab 45 [66%] of 68; 
Þgure 2B; table 2). Greater PASI75, PASI90, and 
PASI100 responses were observed in the bimekizumab 
group compared with placebo at week 4 (PASI75: 

Placebo 
(n=281)

Bimekizumab 
160 mg every 
4 weeks 
(n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; 
n=140)*

All patients 
(n=852)

Age, years 48á7 (11á7) 48á5 (12á6) 49á0 (12á8) 48á7 (12á3)

Gender

Male 127 (45%) 201 (47%) 71 (51%) 399 (47%)

Female 154 (55%) 230 (53%) 69 (49%) 453 (53%)

BMI, kg/m! 29á6 (6á1) 29á2 (6á8) 28á4 (5á9) 29á2 (6á4)

Race, White  270 (96%) 410 (95%) 133 (95%) 813 (95%)

Time since Þrst psoriatic arthritis 
diagnosis, yearsà

5á6 (6á5) 6á0 (7á3) 6á1 (6á8) 5á9 (7á0)

Any conventional synthetic DMARD 
at baseline

192 (68%) 301 (70%) 99 (71%) 592 (69%)

Methotrexate at baseline 162 (58%) 252 (58%) 82 (59%) 496 (58%)

TJC of 68 joints 17á1 (12á5) 16á8 (11á8) 17á5 (13á1) 17á0 (12á2)

SJC of 66 joints 9á5 (7á3) 9á0 (6á2) 9á6 (7á1) 9á2 (6á7)

High-sensitivity CRP " 6 mg/L 121 (43%) 158 (37%) 44 (31%) 323 (38%)

A#ected BSA " 3% 140 (50%) 217 (50%) 68 (49%) 425 (50%)

PASI score¤ 7á9 (5á6) 8á2 (6á8) 8á5 (7á6) 8á1 (6á6)

Bone erosion " 1 or high-sensitivity 
CRP " 6 mg/L or both

236 (84%) 365 (85%) 116 (83%) 717 (84%)

Bone erosion " 1 210 (75%) 341 (79%) 105 (75%) 656 (77%)

HAQ-DI score¦ 0á89 (0á61) 0á82 (0á59) 0á86 (0á54) 0á85 (0á59)

PtAAP score¦ 56á8 (23á2) 53á6 (24á3) 56á7 (23á9) 55á2 (23á9)

PhGA score|| 57á2 (15á1) 57á2 (16á3) 57á3 (17á5) 57á2 (16á1)

PGA score¦ 58á6 (23á5) 54á4 (23á4) 57á1 (21á8) 56á2 (23á2)

SF-36 PCS score¦ 36á9 (9á7) 38á1 (9á4) 37á6 (8á8) 37á6 (9á4)

Presence of enthesitis**   70 (25%) 143 (33%) 36 (26%) 249 (29%)

LEI score 2á9 (1á5) 2á5 (1á5) 2á3 (1á6) 2á6 (1á5)

Presence of dactylitisàà¤¤ 33 (12%) 56 (13%) 11 (8%) 100 (12%)

Dactylitic sites 1á5 (0á6) 1á4 (0á8) 1á4 (0á7) 1á4 (0á8)

LDI score 47á3 (41á1) 46á7 (54á3) 49á7 (31á9) 47á3 (47á8)

Data are mean (SD) or n (%). BSA=body surface area. CRP=C-reactive protein. DMARD=disease-modifying 
antirheumatic drug. HAQ-DI=Health Assessment Questionnaire-Disability Index. LDI=Leeds Dactylitis Index. LEI=Leeds 
Enthesitis Index. PASI=Psoriasis Area and Severity Index. PGA=Patient Global Assessment. PhGA=PhysicianÕs Global 
Assessment. PtAAP=PatientÕs Assessment of Arthritis Pain. SF-36 PCS=Short-Form 36-item Health Survey Physical 
Component Summary. SJC=swollen joint count. TJC=tender joint count. *The adalimumab treatment group served as 
an active reference.  As reported by the patient; these data were missing for the three patients enrolled in France. 
àData missing for two patients receiving placebo, eight receiving bimekizumab, and one in the reference group. ¤In 
patients with psoriasis a#ecting " 3% of BSA at baseline (placebo n=140; bimekizumab 160 mg every 4 weeks n=217; 
reference group [adalimumab 40 mg every 2 weeks] n=68). ¦Data missing for one patient receiving bimekizumab. 
||Data missing for one patient receiving placebo, Þve receiving bimekizumab, and one in the reference group. 
**Data missing for six patients receiving bimekizumab and one in the reference group.   The presence of enthesitis 
was deÞned by a score greater than 0 on the LEI; the LEI score corresponds to the number of enthesitic sites. ààData 
missing for one patient receiving placebo, seven receiving bimekizumab, and one in the reference group. ¤¤The 
presence of dactylitis was deÞned by a score greater than 0 on the LDI; dactylitic sites listed as digit eligible count for 
LDI.

Table ! : Baseline patient demographics and disease characteristics

Supplementary Table S2. Additional baseline characteristics ! "

 
Placebo 
(n=281) 

Bimekizumab 
160 mg every 

4 weeks 
(n=431) 

Reference 
group 

(adalimumab 
40 mg every 2 

weeks) 
(n=140) 

All patients 
(n=852) 

Geographic region     

Asia 28 (10!0%) 45 (10!4%) 15 (10!7%) 88 (10!3%) 

Eastern Europe 179 (63!7%) 266 (61!7%) 89 (63!6%) 534 (62!7%) 

North America 33 (11!7%) 54 (12!5%) 16 (11!4%) 103 (12!1%) 

Western Europe 41 (14!6%) 66 (15!3%) 20 (14!3%) 127 (14!9%) 

Racial groupa     

American 
Indian/Alaskan 
native 

0 1 (0!2%) 0 1 (0!1%) 

Asian 7 (2!5%) 17 (3!9%) 4 (2!9%) 28 (3!3%) 

Black 0 1 (0!2%) 1 (0!7%) 2 (0!2%) 

Native Hawaiian 
or other Pacific 
Islander 

0 0 0 0 

White 270 (96!1%) 410 (95!1%) 133 (95!0%) 813 (95!4%) 

Other/mixed 4 (1!4%) 1 (0!2%) 0 5 (0!6%) 

Missing 0 1 (0!2%) 2 (1!4%) 3 (0!4%) 

PsA subtype     

Polyarticular 
(symmetric 
arthritis) 

181 (64!4%) 271 (62!9%) 72 (51!4%) 524 (61!5%) 

Oligoarticular 
(asymmetric 
arthritis) 

76 (27!0%) 118 (27!4%) 53 (37!9%) 247 (29!0%) 

[a] As reported by the patient; these data were missing for the three patients enrolled in France.#"



!"#$%&'()*+,-*.(/$&01,"

23456789 :(;<=>8?@A BCDE?FGHI JEK LM!NO? PQRS TUK

VWXYZ[S \

]^?_`abS :(cAdKefghi9FGhijklRS \

Articles

8 www.thelancet.com   Published online December 6, 2022   https://doi.org/10.1016/S0140-6736(22)02302-9

(0á01 [0á04] vs 0á31 [0á09], p=0á0012; adalimumab 
! 0á03 [0á07]; table 2). The proportion of patients with 
no structural progression is presented in the 
appendix (p 17).

Pooled BE OPTIMAL and BE COMPLETE data showed 
that a signiÞcantly greater proportion of patients with 

baseline enthesitis receiving bimekizumab reached 
complete resolution at week 16 compared with those 
receiving placebo (124 [50%] of 249 vs 37 [35%] of 106, 
p=0á0083; adalimumab 18 [50%] of 36). In patients with 
baseline dactylitis, a signiÞcantly greater proportion of 
those receiving bimekizumab had complete resolution at 

Week 16 Week 24

Placebo (n=281) Bimekizumab 
160 mg every 
4 weeks (n=431)

Bimekizumab vs placebo, OR 
or least squares mean 
di! erence (95% CI)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)*

Placebo to 
bimekizumab 
160 mg every 
4 weeks (n=281) 

Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)*

Primary e! cacy endpoint

ACR50 response 28 (10%) 189 (44%) OR 7á1 (4á6 to 10á9); 
p<0á0001

64 (46%) 101 (36%) 196 (45%) 66 (47%)

Ranked secondary endpoints

HAQ-DI score change from baseline" 0á09 (0á03) " 0á26 (0á02) Least squares mean 
di! erence Ð0á19 
(Ð0á26 to Ð0á13); p<0á0001

" 0á33 (0á04) " 0á28 (0á03) " 0á30 (0á02) " 0á34 (0á05)

PASI90 responseà 4 (3%) of 140 133 (61%) of 217 OR 63á0 (22á2 to 178á9); 
p<0á0001

28 (41%) of 68 86 (61%) of 140 158 (73%) of 21732 (47%) of 68

SF-36 PCS change from baseline 2á3 (0á5) 6á3 (0á4) Least squares mean 
di! erence 4á3 (3á2 to 5á4); 
p<0á0001

6á8 (0á8) 6á2 (0á5) 7á3 (0á4) 7á3 (0á8)

MDA response 37 (13%) 194 (45%) OR 5á4 (3á7 to 8á1); p<0á000163 (45%) 106 (38%) 209 (48%) 67 (48%)

vdHmTSS change from baseline 
(subgroup); number of patients, n

0á36 (0á10); 227 0á01 (0á04); 361Least squares mean 
di! erence Ð0á33 
(Ð0á52 to " 0á13); p=0á0012

" 0á06 (0á08); 112 .. .. ..

Complete resolution of enthesitis 
(pooled)¤

37 (35%) of 106 124 (50%) of 249 OR 1á9 (1á2 to 3á1); p=0á008318 (50%) of 36 .. .. ..

Complete resolution of dactylitis 
(pooled)¤

24 (51%) of 47 68 (76%) of 90 OR 3á4 (1á6 to 7á6); p=0á00229 (82%) of 11 .. .. ..

vdHmTSS change from baseline 
(overall); number of patients, n

0á31 (0á09); 269 0á01 (0á04); 420Least squares mean 
di! erence Ð0á28 
(Ð0á45 to Ð0á11); p=0á0012

" 0á03 (0á07); 135 .. .. ..

Additional e! cacy outcomes

ACR20 response 67 (24%) 268 (62%) .. 96 (69%) 175 (62%) 282 (65%) 99 (71%)

ACR70 response 12 (4%) 105 (24%) .. 39 (28%) 53 (19%) 126 (29%) 42 (30%)

PASI75 responseà 18 (13%) of 140 168 (77%) of 217 .. 45 (66%) of 68 106 (76%) of 140 176 (81%) of 21740 (59%) of 68

PASI100 responseà 3 (2%) of 140 103 (47%) of 217 .. 14 (21%) of 68 60 (43%) of 140 122 (56%) of 21726 (38%) of 68

VLDA 3 (1%) 63 (15%) .. 22 (16%) 33 (12%) 96 (22%) 28 (20%)

IGA 0 or 1 response¦ 5 (4%) of 129 103 (50%) of 204 .. 21 (34%) of 62 62 (48%) of 129 120 (59%) of 20427 (44%) of 62

HAQ-DI MCID|| 71 (32%) of 221 161 (51%) of 318 .. 63 (55%) of 115 106 (48%) of 221 170 (53%) of 31864 (56%) of 115

PsAID-12 change from baseline Ð0á5 (0á1) Ð1á8 (0á1) .. " 2á1 (0á2) " 1á8 (0á1) " 2á0 (0á1) " 2á2 (0á2)

PtAAP change from baseline Ð6á2 (1á5) " 23á6 (1á3) .. Ð25á7 (2á5) " 22á7 (1á6) " 27á0 (1á4) " 27á2 (2á7)

FACIT-Fatigue change from 
baseline

1á5 (0á5) 3á9 (0á4) .. 5á0 (0á7) 4á5 (0á5) 4á5 (0á4) 5á2 (0á8)

Data are n (%) or mean change from baseline (SE) unless indicated. For binary variables, ORs, CIs, and p values were generated using logistic regression with treatment, bone erosion at baseline, and region as 
factors. For enthesitis and dactylitis resolution, where data were pooled from BE OPTIMAL and BE COMPLETE, the study was also included as a factor in the model, and bone erosion at baseline was excluded. 
For continuous variables, least squares mean, SE, di! erence in least squares means, and p values were generated using ANCOVA with treatment, bone erosion at baseline, and region as Þxed e! ects, and the 
baseline value as covariate. Continuous variables were calculated using multiple imputation. Reference-based multiple imputation was used in hierarchical testing. Proportions were calculated using NRI. 
ACR=American College of Rheumatology. ANCOVA=analysis of covariance. BSA=body surface area. FACIT-Fatigue=Functional Assessment of Chronic Illness TherapyÐFatigue. HAQ-DI=Health Assessment 
Questionnaire-Disability Index. IGA=InvestigatorÕs Global Assessment. MCID=minimal clinically important di! erence. MDA=minimal disease activity. NRI=non-responder imputation. OR=odds ratio. 
PASI=Psoriasis Area and Severity Index. PsAID-12=Psoriatic Arthritis Impact of Disease-12. PtAAP=PatientÕs Assessment of Arthritis Pain. SF-36 PCS =Short-Form 36-item Health Survey Physical Component 
Summary. vdHmTSS=van der Heijde-modiÞed Total Sharp Score. VLDA=very low disease activity. *The adalimumab 40 mg every 2 weeks treatment group served as an active reference and the study was not 
powered for statistical comparisons of adalimumab to bimekizumab or placebo.  Patients switching from placebo to bimekizumab 160 mg every 4 weeks received 8 weeks of bimekizumab treatment to week 
24. àIn patients with psoriasis a! ecting 3% or more BSA at baseline. ¤Resolution of enthesitis and dactylitis data are reported for patients with enthesitis or dactylitis at baseline. Data for the placebo and 
bimekizumab groups are pooled from the BE OPTIMAL and BE COMPLETE trials; data for patients in the reference group are reported from BE OPTIMAL only. ¦IGA score of 0 or 1 and at least a two-grade 
reduction from baseline in patients with psoriatic skin lesions at baseline and psoriasis BSA of 3% or more. ||In patients with HAQ-DI 0á35 or greater at baseline.

Table ! : E! cacy outcomes at weeks 16 and 24
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103 [47%] of 217 vs seven [5%] of 140; PASI90: 
43 [20%] of 217 vs six [4%] of 140; PASI100: 
28 [13%] of 217 vs six [4%] of 140). At week 24, 176 (81%) 
of 217 patients receiving bimekizumab reached PASI75, 
158 (73%) of 217 reached PASI90, and 122 (56%) of 217 
reached PASI100. Patients switching from placebo to 
bimekizumab at week 16 showed improvements at 
week 24 (PASI75: 106 [76%] of 140; PASI90: 
86 [61%] of 140; PASI100: 60 [43%] of 140; Þgure 2B). At 
week 24, 40 (59%) of 68 patients in the adalimumab 
group reached PASI75, 32 (47%) of 68 reached PASI90, 
and 26 (38%) of 68 reached PASI100. Responses to the 
ACR50 and PASI100 outcome are reported in the 
appendix (p 15).

At week 16, MDA was reached by a signiÞcantly greater 
proportion of patients receiving bimekizumab than those 
receiving placebo (194 [45%] of 431 vs 37 [13%] of 281, 
p<0á0001; adalimumab 63 [45%] of 140; Þgure 2C; table 2). 

VLDA was also reached by a greater proportion of patients 
in the bimekizumab group than in the placebo group at 
week 16 (63 [15%] of 431 vs three [1%] of 281; adalimumab 
22 [16%] of 140; table 2; appendix p 16). At week 24, 
209 (48%) of 431 patients receiving bimekizumab had 
MDA and 96 (22%) of 431 had VLDA. Patients switching 
from placebo to bimekizumab at week 16 showed 
improvements at week 24 (MDA: 106 [38%] of 281; VLDA: 
33 [12%] of 281). 67 (48%) of 140 and 28 (20%) of 
140 patients in the adalimumab group had MDA and 
VLDA at week 24.

Patients receiving bimekizumab had signiÞcantly less 
structural progression at week 16 than did those 
receiving placebo (at-risk population [patients with 
high-sensitivity CRP ! 6 mg/L or one or more baseline 
bone erosions, or both]; change from baseline in 
vdHmTSS: 0á01 [SE 0á04] vs 0á36 [0á10], p=0á0012; 
adalimumab " 0á06 [0á08]) and in the overall population 

Figure ! : ACR (A), PASI (B), and minimal disease activity (C) data from weeks 0 to 24
ACR=American College of Rheumatology. BSA=body surface area. HAQ-DI=Health Assessment Questionnaire-Disability Index. NRI=non-responder imputation. 
PASI=Psoriasis Area and Severity Index. *In patients with psoriasis involving 3% or more BSA at baseline.  If a patient achieves Þve or more of the following criteria: 
tender joint count of one or less, swollen joint count of one or less, PASI ! 1, or BSA ! 3%, patientsÕ pain visual analogue scale 15 or less, Patient Global Assessment for 
psoriatic arthritis 20 or less, HAQ-DI 0á5 or less, and tender entheseal points 1 or less.

0

20

40

60

80

100

P
ro

po
rt

io
n 

of
 p

at
ie

nt
s 

(%
)

A ACR20 (NRI) ACR50 (NRI; primary endpoint) ACR70 (NRI)

0

20

40

60

80

100

P
ro

po
rt

io
n 

of
 p

at
ie

nt
s 

(%
)

B PASI75 (NRI)* PASI90 (NRI)* PASI100 (NRI; complete skin clearance)*

0

20

40

60

80

100

P
ro

po
rt

io
n 

of
 p

at
ie

nt
s 

(%
)

0 4 8 12 16 20 24

Time since Þrst dose (weeks)

0 4 8 12 16 20 24

Time since Þrst dose (weeks)

0 4 8 12 16 20 24

Time since Þrst dose (weeks)C Minimal disease activity composite (NRI) 

24%

68á6%

62á2%
62á3%

70á7%

65á4%
45á7%

43á9%

10á0%

35á9%

47á1%
45á5%

18á9%

30á0%

29á2%

4á3%

27á9%

24á4%

2á9%

41á2%

61á3%
61á4%

47á1%

72á8%

42á9%
38á2%

56á2%

2á1%

20á6%

47á5%
66á2%

77á4%

75á7%

58á8%

81á1%

13á2%

45á0%

45á0%

37á7%

47á9%
48á5%

12á9%

Placebo (n=281)
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103 [47%] of 217 vs seven [5%] of 140; PASI90: 
43 [20%] of 217 vs six [4%] of 140; PASI100: 
28 [13%] of 217 vs six [4%] of 140). At week 24, 176 (81%) 
of 217 patients receiving bimekizumab reached PASI75, 
158 (73%) of 217 reached PASI90, and 122 (56%) of 217 
reached PASI100. Patients switching from placebo to 
bimekizumab at week 16 showed improvements at 
week 24 (PASI75: 106 [76%] of 140; PASI90: 
86 [61%] of 140; PASI100: 60 [43%] of 140; Þgure 2B). At 
week 24, 40 (59%) of 68 patients in the adalimumab 
group reached PASI75, 32 (47%) of 68 reached PASI90, 
and 26 (38%) of 68 reached PASI100. Responses to the 
ACR50 and PASI100 outcome are reported in the 
appendix (p 15).

At week 16, MDA was reached by a signiÞcantly greater 
proportion of patients receiving bimekizumab than those 
receiving placebo (194 [45%] of 431 vs 37 [13%] of 281, 
p<0á0001; adalimumab 63 [45%] of 140; Þgure 2C; table 2). 

VLDA was also reached by a greater proportion of patients 
in the bimekizumab group than in the placebo group at 
week 16 (63 [15%] of 431 vs three [1%] of 281; adalimumab 
22 [16%] of 140; table 2; appendix p 16). At week 24, 
209 (48%) of 431 patients receiving bimekizumab had 
MDA and 96 (22%) of 431 had VLDA. Patients switching 
from placebo to bimekizumab at week 16 showed 
improvements at week 24 (MDA: 106 [38%] of 281; VLDA: 
33 [12%] of 281). 67 (48%) of 140 and 28 (20%) of 
140 patients in the adalimumab group had MDA and 
VLDA at week 24.

Patients receiving bimekizumab had signiÞcantly less 
structural progression at week 16 than did those 
receiving placebo (at-risk population [patients with 
high-sensitivity CRP ! 6 mg/L or one or more baseline 
bone erosions, or both]; change from baseline in 
vdHmTSS: 0á01 [SE 0á04] vs 0á36 [0á10], p=0á0012; 
adalimumab " 0á06 [0á08]) and in the overall population 

Figure ! : ACR (A), PASI (B), and minimal disease activity (C) data from weeks 0 to 24
ACR=American College of Rheumatology. BSA=body surface area. HAQ-DI=Health Assessment Questionnaire-Disability Index. NRI=non-responder imputation. 
PASI=Psoriasis Area and Severity Index. *In patients with psoriasis involving 3% or more BSA at baseline.  If a patient achieves Þve or more of the following criteria: 
tender joint count of one or less, swollen joint count of one or less, PASI ! 1, or BSA ! 3%, patientsÕ pain visual analogue scale 15 or less, Patient Global Assessment for 
psoriatic arthritis 20 or less, HAQ-DI 0á5 or less, and tender entheseal points 1 or less.
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103 [47%] of 217 vs seven [5%] of 140; PASI90: 
43 [20%] of 217 vs six [4%] of 140; PASI100: 
28 [13%] of 217 vs six [4%] of 140). At week 24, 176 (81%) 
of 217 patients receiving bimekizumab reached PASI75, 
158 (73%) of 217 reached PASI90, and 122 (56%) of 217 
reached PASI100. Patients switching from placebo to 
bimekizumab at week 16 showed improvements at 
week 24 (PASI75: 106 [76%] of 140; PASI90: 
86 [61%] of 140; PASI100: 60 [43%] of 140; Þgure 2B). At 
week 24, 40 (59%) of 68 patients in the adalimumab 
group reached PASI75, 32 (47%) of 68 reached PASI90, 
and 26 (38%) of 68 reached PASI100. Responses to the 
ACR50 and PASI100 outcome are reported in the 
appendix (p 15).

At week 16, MDA was reached by a signiÞcantly greater 
proportion of patients receiving bimekizumab than those 
receiving placebo (194 [45%] of 431 vs 37 [13%] of 281, 
p<0á0001; adalimumab 63 [45%] of 140; Þgure 2C; table 2). 

VLDA was also reached by a greater proportion of patients 
in the bimekizumab group than in the placebo group at 
week 16 (63 [15%] of 431 vs three [1%] of 281; adalimumab 
22 [16%] of 140; table 2; appendix p 16). At week 24, 
209 (48%) of 431 patients receiving bimekizumab had 
MDA and 96 (22%) of 431 had VLDA. Patients switching 
from placebo to bimekizumab at week 16 showed 
improvements at week 24 (MDA: 106 [38%] of 281; VLDA: 
33 [12%] of 281). 67 (48%) of 140 and 28 (20%) of 
140 patients in the adalimumab group had MDA and 
VLDA at week 24.

Patients receiving bimekizumab had signiÞcantly less 
structural progression at week 16 than did those 
receiving placebo (at-risk population [patients with 
high-sensitivity CRP ! 6 mg/L or one or more baseline 
bone erosions, or both]; change from baseline in 
vdHmTSS: 0á01 [SE 0á04] vs 0á36 [0á10], p=0á0012; 
adalimumab " 0á06 [0á08]) and in the overall population 

Figure ! : ACR (A), PASI (B), and minimal disease activity (C) data from weeks 0 to 24
ACR=American College of Rheumatology. BSA=body surface area. HAQ-DI=Health Assessment Questionnaire-Disability Index. NRI=non-responder imputation. 
PASI=Psoriasis Area and Severity Index. *In patients with psoriasis involving 3% or more BSA at baseline.  If a patient achieves Þve or more of the following criteria: 
tender joint count of one or less, swollen joint count of one or less, PASI ! 1, or BSA ! 3%, patientsÕ pain visual analogue scale 15 or less, Patient Global Assessment for 
psoriatic arthritis 20 or less, HAQ-DI 0á5 or less, and tender entheseal points 1 or less.
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103 [47%] of 217 vs seven [5%] of 140; PASI90: 
43 [20%] of 217 vs six [4%] of 140; PASI100: 
28 [13%] of 217 vs six [4%] of 140). At week 24, 176 (81%) 
of 217 patients receiving bimekizumab reached PASI75, 
158 (73%) of 217 reached PASI90, and 122 (56%) of 217 
reached PASI100. Patients switching from placebo to 
bimekizumab at week 16 showed improvements at 
week 24 (PASI75: 106 [76%] of 140; PASI90: 
86 [61%] of 140; PASI100: 60 [43%] of 140; Þgure 2B). At 
week 24, 40 (59%) of 68 patients in the adalimumab 
group reached PASI75, 32 (47%) of 68 reached PASI90, 
and 26 (38%) of 68 reached PASI100. Responses to the 
ACR50 and PASI100 outcome are reported in the 
appendix (p 15).

At week 16, MDA was reached by a signiÞcantly greater 
proportion of patients receiving bimekizumab than those 
receiving placebo (194 [45%] of 431 vs 37 [13%] of 281, 
p<0á0001; adalimumab 63 [45%] of 140; Þgure 2C; table 2). 

VLDA was also reached by a greater proportion of patients 
in the bimekizumab group than in the placebo group at 
week 16 (63 [15%] of 431 vs three [1%] of 281; adalimumab 
22 [16%] of 140; table 2; appendix p 16). At week 24, 
209 (48%) of 431 patients receiving bimekizumab had 
MDA and 96 (22%) of 431 had VLDA. Patients switching 
from placebo to bimekizumab at week 16 showed 
improvements at week 24 (MDA: 106 [38%] of 281; VLDA: 
33 [12%] of 281). 67 (48%) of 140 and 28 (20%) of 
140 patients in the adalimumab group had MDA and 
VLDA at week 24.

Patients receiving bimekizumab had signiÞcantly less 
structural progression at week 16 than did those 
receiving placebo (at-risk population [patients with 
high-sensitivity CRP ! 6 mg/L or one or more baseline 
bone erosions, or both]; change from baseline in 
vdHmTSS: 0á01 [SE 0á04] vs 0á36 [0á10], p=0á0012; 
adalimumab " 0á06 [0á08]) and in the overall population 

Figure ! : ACR (A), PASI (B), and minimal disease activity (C) data from weeks 0 to 24
ACR=American College of Rheumatology. BSA=body surface area. HAQ-DI=Health Assessment Questionnaire-Disability Index. NRI=non-responder imputation. 
PASI=Psoriasis Area and Severity Index. *In patients with psoriasis involving 3% or more BSA at baseline.  If a patient achieves Þve or more of the following criteria: 
tender joint count of one or less, swollen joint count of one or less, PASI ! 1, or BSA ! 3%, patientsÕ pain visual analogue scale 15 or less, Patient Global Assessment for 
psoriatic arthritis 20 or less, HAQ-DI 0á5 or less, and tender entheseal points 1 or less.
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Placebo with switch to bimekizumab, 160 mg every 4 weeks (n=281)
Bimekizumab 160 mg every 4 weeks (n=431)
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Placebo (n=140)
Placebo, with switch to bimekizumab, 160 mg every 4 weeks (n=140)
Bimekizumab 160 mg every 4 weeks (n=217)
Reference group (adalimumab 40 mg every 2 weeks; n=68)

Supplementary Figure S5. Proportion of patients achieving VLDA to week 24 ! "

 #"
NRI: non-responder imputation; Q2W: every 2 weeks; Q4W: every 4 weeks; VLDA: very low disease $"
activity.%"
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(0á01 [0á04] vs 0á31 [0á09], p=0á0012; adalimumab 
! 0á03 [0á07]; table 2). The proportion of patients with 
no structural progression is presented in the 
appendix (p 17).

Pooled BE OPTIMAL and BE COMPLETE data showed 
that a signiÞcantly greater proportion of patients with 

baseline enthesitis receiving bimekizumab reached 
complete resolution at week 16 compared with those 
receiving placebo (124 [50%] of 249 vs 37 [35%] of 106, 
p=0á0083; adalimumab 18 [50%] of 36). In patients with 
baseline dactylitis, a signiÞcantly greater proportion of 
those receiving bimekizumab had complete resolution at 

Week 16 Week 24

Placebo (n=281) Bimekizumab 
160 mg every 
4 weeks (n=431)

Bimekizumab vs placebo, OR 
or least squares mean 
di! erence (95% CI)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)*

Placebo to 
bimekizumab 
160 mg every 
4 weeks (n=281) 

Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)*

Primary e! cacy endpoint

ACR50 response 28 (10%) 189 (44%) OR 7á1 (4á6 to 10á9); 
p<0á0001

64 (46%) 101 (36%) 196 (45%) 66 (47%)

Ranked secondary endpoints

HAQ-DI score change from baseline" 0á09 (0á03) " 0á26 (0á02) Least squares mean 
di! erence Ð0á19 
(Ð0á26 to Ð0á13); p<0á0001

" 0á33 (0á04) " 0á28 (0á03) " 0á30 (0á02) " 0á34 (0á05)

PASI90 responseà 4 (3%) of 140 133 (61%) of 217 OR 63á0 (22á2 to 178á9); 
p<0á0001

28 (41%) of 68 86 (61%) of 140 158 (73%) of 21732 (47%) of 68

SF-36 PCS change from baseline 2á3 (0á5) 6á3 (0á4) Least squares mean 
di! erence 4á3 (3á2 to 5á4); 
p<0á0001

6á8 (0á8) 6á2 (0á5) 7á3 (0á4) 7á3 (0á8)

MDA response 37 (13%) 194 (45%) OR 5á4 (3á7 to 8á1); p<0á000163 (45%) 106 (38%) 209 (48%) 67 (48%)

vdHmTSS change from baseline 
(subgroup); number of patients, n

0á36 (0á10); 227 0á01 (0á04); 361Least squares mean 
di! erence Ð0á33 
(Ð0á52 to " 0á13); p=0á0012

" 0á06 (0á08); 112 .. .. ..

Complete resolution of enthesitis 
(pooled)¤

37 (35%) of 106 124 (50%) of 249 OR 1á9 (1á2 to 3á1); p=0á008318 (50%) of 36 .. .. ..

Complete resolution of dactylitis 
(pooled)¤

24 (51%) of 47 68 (76%) of 90 OR 3á4 (1á6 to 7á6); p=0á00229 (82%) of 11 .. .. ..

vdHmTSS change from baseline 
(overall); number of patients, n

0á31 (0á09); 269 0á01 (0á04); 420Least squares mean 
di! erence Ð0á28 
(Ð0á45 to Ð0á11); p=0á0012

" 0á03 (0á07); 135 .. .. ..

Additional e! cacy outcomes

ACR20 response 67 (24%) 268 (62%) .. 96 (69%) 175 (62%) 282 (65%) 99 (71%)

ACR70 response 12 (4%) 105 (24%) .. 39 (28%) 53 (19%) 126 (29%) 42 (30%)

PASI75 responseà 18 (13%) of 140 168 (77%) of 217 .. 45 (66%) of 68 106 (76%) of 140 176 (81%) of 21740 (59%) of 68

PASI100 responseà 3 (2%) of 140 103 (47%) of 217 .. 14 (21%) of 68 60 (43%) of 140 122 (56%) of 21726 (38%) of 68

VLDA 3 (1%) 63 (15%) .. 22 (16%) 33 (12%) 96 (22%) 28 (20%)

IGA 0 or 1 response¦ 5 (4%) of 129 103 (50%) of 204 .. 21 (34%) of 62 62 (48%) of 129 120 (59%) of 20427 (44%) of 62

HAQ-DI MCID|| 71 (32%) of 221 161 (51%) of 318 .. 63 (55%) of 115 106 (48%) of 221 170 (53%) of 31864 (56%) of 115

PsAID-12 change from baseline Ð0á5 (0á1) Ð1á8 (0á1) .. " 2á1 (0á2) " 1á8 (0á1) " 2á0 (0á1) " 2á2 (0á2)

PtAAP change from baseline Ð6á2 (1á5) " 23á6 (1á3) .. Ð25á7 (2á5) " 22á7 (1á6) " 27á0 (1á4) " 27á2 (2á7)

FACIT-Fatigue change from 
baseline

1á5 (0á5) 3á9 (0á4) .. 5á0 (0á7) 4á5 (0á5) 4á5 (0á4) 5á2 (0á8)

Data are n (%) or mean change from baseline (SE) unless indicated. For binary variables, ORs, CIs, and p values were generated using logistic regression with treatment, bone erosion at baseline, and region as 
factors. For enthesitis and dactylitis resolution, where data were pooled from BE OPTIMAL and BE COMPLETE, the study was also included as a factor in the model, and bone erosion at baseline was excluded. 
For continuous variables, least squares mean, SE, di! erence in least squares means, and p values were generated using ANCOVA with treatment, bone erosion at baseline, and region as Þxed e! ects, and the 
baseline value as covariate. Continuous variables were calculated using multiple imputation. Reference-based multiple imputation was used in hierarchical testing. Proportions were calculated using NRI. 
ACR=American College of Rheumatology. ANCOVA=analysis of covariance. BSA=body surface area. FACIT-Fatigue=Functional Assessment of Chronic Illness TherapyÐFatigue. HAQ-DI=Health Assessment 
Questionnaire-Disability Index. IGA=InvestigatorÕs Global Assessment. MCID=minimal clinically important di! erence. MDA=minimal disease activity. NRI=non-responder imputation. OR=odds ratio. 
PASI=Psoriasis Area and Severity Index. PsAID-12=Psoriatic Arthritis Impact of Disease-12. PtAAP=PatientÕs Assessment of Arthritis Pain. SF-36 PCS =Short-Form 36-item Health Survey Physical Component 
Summary. vdHmTSS=van der Heijde-modiÞed Total Sharp Score. VLDA=very low disease activity. *The adalimumab 40 mg every 2 weeks treatment group served as an active reference and the study was not 
powered for statistical comparisons of adalimumab to bimekizumab or placebo.  Patients switching from placebo to bimekizumab 160 mg every 4 weeks received 8 weeks of bimekizumab treatment to week 
24. àIn patients with psoriasis a! ecting 3% or more BSA at baseline. ¤Resolution of enthesitis and dactylitis data are reported for patients with enthesitis or dactylitis at baseline. Data for the placebo and 
bimekizumab groups are pooled from the BE OPTIMAL and BE COMPLETE trials; data for patients in the reference group are reported from BE OPTIMAL only. ¦IGA score of 0 or 1 and at least a two-grade 
reduction from baseline in patients with psoriatic skin lesions at baseline and psoriasis BSA of 3% or more. ||In patients with HAQ-DI 0á35 or greater at baseline.

Table ! : E! cacy outcomes at weeks 16 and 24
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(0á01 [0á04] vs 0á31 [0á09], p=0á0012; adalimumab 
! 0á03 [0á07]; table 2). The proportion of patients with 
no structural progression is presented in the 
appendix (p 17).

Pooled BE OPTIMAL and BE COMPLETE data showed 
that a signiÞcantly greater proportion of patients with 

baseline enthesitis receiving bimekizumab reached 
complete resolution at week 16 compared with those 
receiving placebo (124 [50%] of 249 vs 37 [35%] of 106, 
p=0á0083; adalimumab 18 [50%] of 36). In patients with 
baseline dactylitis, a signiÞcantly greater proportion of 
those receiving bimekizumab had complete resolution at 

Week 16 Week 24

Placebo (n=281) Bimekizumab 
160 mg every 
4 weeks (n=431)

Bimekizumab vs placebo, OR 
or least squares mean 
di! erence (95% CI)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)*

Placebo to 
bimekizumab 
160 mg every 
4 weeks (n=281) 

Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)*

Primary e! cacy endpoint

ACR50 response 28 (10%) 189 (44%) OR 7á1 (4á6 to 10á9); 
p<0á0001

64 (46%) 101 (36%) 196 (45%) 66 (47%)

Ranked secondary endpoints

HAQ-DI score change from baseline" 0á09 (0á03) " 0á26 (0á02) Least squares mean 
di! erence Ð0á19 
(Ð0á26 to Ð0á13); p<0á0001

" 0á33 (0á04) " 0á28 (0á03) " 0á30 (0á02) " 0á34 (0á05)

PASI90 responseà 4 (3%) of 140 133 (61%) of 217 OR 63á0 (22á2 to 178á9); 
p<0á0001

28 (41%) of 68 86 (61%) of 140 158 (73%) of 21732 (47%) of 68

SF-36 PCS change from baseline 2á3 (0á5) 6á3 (0á4) Least squares mean 
di! erence 4á3 (3á2 to 5á4); 
p<0á0001

6á8 (0á8) 6á2 (0á5) 7á3 (0á4) 7á3 (0á8)

MDA response 37 (13%) 194 (45%) OR 5á4 (3á7 to 8á1); p<0á000163 (45%) 106 (38%) 209 (48%) 67 (48%)

vdHmTSS change from baseline 
(subgroup); number of patients, n

0á36 (0á10); 227 0á01 (0á04); 361Least squares mean 
di! erence Ð0á33 
(Ð0á52 to " 0á13); p=0á0012

" 0á06 (0á08); 112 .. .. ..

Complete resolution of enthesitis 
(pooled)¤

37 (35%) of 106 124 (50%) of 249 OR 1á9 (1á2 to 3á1); p=0á008318 (50%) of 36 .. .. ..

Complete resolution of dactylitis 
(pooled)¤

24 (51%) of 47 68 (76%) of 90 OR 3á4 (1á6 to 7á6); p=0á00229 (82%) of 11 .. .. ..

vdHmTSS change from baseline 
(overall); number of patients, n

0á31 (0á09); 269 0á01 (0á04); 420Least squares mean 
di! erence Ð0á28 
(Ð0á45 to Ð0á11); p=0á0012

" 0á03 (0á07); 135 .. .. ..

Additional e! cacy outcomes

ACR20 response 67 (24%) 268 (62%) .. 96 (69%) 175 (62%) 282 (65%) 99 (71%)

ACR70 response 12 (4%) 105 (24%) .. 39 (28%) 53 (19%) 126 (29%) 42 (30%)

PASI75 responseà 18 (13%) of 140 168 (77%) of 217 .. 45 (66%) of 68 106 (76%) of 140 176 (81%) of 21740 (59%) of 68

PASI100 responseà 3 (2%) of 140 103 (47%) of 217 .. 14 (21%) of 68 60 (43%) of 140 122 (56%) of 21726 (38%) of 68

VLDA 3 (1%) 63 (15%) .. 22 (16%) 33 (12%) 96 (22%) 28 (20%)

IGA 0 or 1 response¦ 5 (4%) of 129 103 (50%) of 204 .. 21 (34%) of 62 62 (48%) of 129 120 (59%) of 20427 (44%) of 62

HAQ-DI MCID|| 71 (32%) of 221 161 (51%) of 318 .. 63 (55%) of 115 106 (48%) of 221 170 (53%) of 31864 (56%) of 115

PsAID-12 change from baseline Ð0á5 (0á1) Ð1á8 (0á1) .. " 2á1 (0á2) " 1á8 (0á1) " 2á0 (0á1) " 2á2 (0á2)

PtAAP change from baseline Ð6á2 (1á5) " 23á6 (1á3) .. Ð25á7 (2á5) " 22á7 (1á6) " 27á0 (1á4) " 27á2 (2á7)

FACIT-Fatigue change from 
baseline

1á5 (0á5) 3á9 (0á4) .. 5á0 (0á7) 4á5 (0á5) 4á5 (0á4) 5á2 (0á8)

Data are n (%) or mean change from baseline (SE) unless indicated. For binary variables, ORs, CIs, and p values were generated using logistic regression with treatment, bone erosion at baseline, and region as 
factors. For enthesitis and dactylitis resolution, where data were pooled from BE OPTIMAL and BE COMPLETE, the study was also included as a factor in the model, and bone erosion at baseline was excluded. 
For continuous variables, least squares mean, SE, di! erence in least squares means, and p values were generated using ANCOVA with treatment, bone erosion at baseline, and region as Þxed e! ects, and the 
baseline value as covariate. Continuous variables were calculated using multiple imputation. Reference-based multiple imputation was used in hierarchical testing. Proportions were calculated using NRI. 
ACR=American College of Rheumatology. ANCOVA=analysis of covariance. BSA=body surface area. FACIT-Fatigue=Functional Assessment of Chronic Illness TherapyÐFatigue. HAQ-DI=Health Assessment 
Questionnaire-Disability Index. IGA=InvestigatorÕs Global Assessment. MCID=minimal clinically important di! erence. MDA=minimal disease activity. NRI=non-responder imputation. OR=odds ratio. 
PASI=Psoriasis Area and Severity Index. PsAID-12=Psoriatic Arthritis Impact of Disease-12. PtAAP=PatientÕs Assessment of Arthritis Pain. SF-36 PCS =Short-Form 36-item Health Survey Physical Component 
Summary. vdHmTSS=van der Heijde-modiÞed Total Sharp Score. VLDA=very low disease activity. *The adalimumab 40 mg every 2 weeks treatment group served as an active reference and the study was not 
powered for statistical comparisons of adalimumab to bimekizumab or placebo.  Patients switching from placebo to bimekizumab 160 mg every 4 weeks received 8 weeks of bimekizumab treatment to week 
24. àIn patients with psoriasis a! ecting 3% or more BSA at baseline. ¤Resolution of enthesitis and dactylitis data are reported for patients with enthesitis or dactylitis at baseline. Data for the placebo and 
bimekizumab groups are pooled from the BE OPTIMAL and BE COMPLETE trials; data for patients in the reference group are reported from BE OPTIMAL only. ¦IGA score of 0 or 1 and at least a two-grade 
reduction from baseline in patients with psoriatic skin lesions at baseline and psoriasis BSA of 3% or more. ||In patients with HAQ-DI 0á35 or greater at baseline.

Table ! : E! cacy outcomes at weeks 16 and 24
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(0á01 [0á04] vs 0á31 [0á09], p=0á0012; adalimumab 
! 0á03 [0á07]; table 2). The proportion of patients with 
no structural progression is presented in the 
appendix (p 17).

Pooled BE OPTIMAL and BE COMPLETE data showed 
that a signiÞcantly greater proportion of patients with 

baseline enthesitis receiving bimekizumab reached 
complete resolution at week 16 compared with those 
receiving placebo (124 [50%] of 249 vs 37 [35%] of 106, 
p=0á0083; adalimumab 18 [50%] of 36). In patients with 
baseline dactylitis, a signiÞcantly greater proportion of 
those receiving bimekizumab had complete resolution at 

Week 16 Week 24

Placebo (n=281) Bimekizumab 
160 mg every 
4 weeks (n=431)

Bimekizumab vs placebo, OR 
or least squares mean 
di! erence (95% CI)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)*

Placebo to 
bimekizumab 
160 mg every 
4 weeks (n=281) 

Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)*

Primary e! cacy endpoint

ACR50 response 28 (10%) 189 (44%) OR 7á1 (4á6 to 10á9); 
p<0á0001

64 (46%) 101 (36%) 196 (45%) 66 (47%)

Ranked secondary endpoints

HAQ-DI score change from baseline" 0á09 (0á03) " 0á26 (0á02) Least squares mean 
di! erence Ð0á19 
(Ð0á26 to Ð0á13); p<0á0001

" 0á33 (0á04) " 0á28 (0á03) " 0á30 (0á02) " 0á34 (0á05)

PASI90 responseà 4 (3%) of 140 133 (61%) of 217 OR 63á0 (22á2 to 178á9); 
p<0á0001

28 (41%) of 68 86 (61%) of 140 158 (73%) of 21732 (47%) of 68

SF-36 PCS change from baseline 2á3 (0á5) 6á3 (0á4) Least squares mean 
di! erence 4á3 (3á2 to 5á4); 
p<0á0001

6á8 (0á8) 6á2 (0á5) 7á3 (0á4) 7á3 (0á8)

MDA response 37 (13%) 194 (45%) OR 5á4 (3á7 to 8á1); p<0á000163 (45%) 106 (38%) 209 (48%) 67 (48%)

vdHmTSS change from baseline 
(subgroup); number of patients, n

0á36 (0á10); 227 0á01 (0á04); 361Least squares mean 
di! erence Ð0á33 
(Ð0á52 to " 0á13); p=0á0012

" 0á06 (0á08); 112 .. .. ..

Complete resolution of enthesitis 
(pooled)¤

37 (35%) of 106 124 (50%) of 249 OR 1á9 (1á2 to 3á1); p=0á008318 (50%) of 36 .. .. ..

Complete resolution of dactylitis 
(pooled)¤

24 (51%) of 47 68 (76%) of 90 OR 3á4 (1á6 to 7á6); p=0á00229 (82%) of 11 .. .. ..

vdHmTSS change from baseline 
(overall); number of patients, n

0á31 (0á09); 269 0á01 (0á04); 420Least squares mean 
di! erence Ð0á28 
(Ð0á45 to Ð0á11); p=0á0012

" 0á03 (0á07); 135 .. .. ..

Additional e! cacy outcomes

ACR20 response 67 (24%) 268 (62%) .. 96 (69%) 175 (62%) 282 (65%) 99 (71%)

ACR70 response 12 (4%) 105 (24%) .. 39 (28%) 53 (19%) 126 (29%) 42 (30%)

PASI75 responseà 18 (13%) of 140 168 (77%) of 217 .. 45 (66%) of 68 106 (76%) of 140 176 (81%) of 21740 (59%) of 68

PASI100 responseà 3 (2%) of 140 103 (47%) of 217 .. 14 (21%) of 68 60 (43%) of 140 122 (56%) of 21726 (38%) of 68

VLDA 3 (1%) 63 (15%) .. 22 (16%) 33 (12%) 96 (22%) 28 (20%)

IGA 0 or 1 response¦ 5 (4%) of 129 103 (50%) of 204 .. 21 (34%) of 62 62 (48%) of 129 120 (59%) of 20427 (44%) of 62

HAQ-DI MCID|| 71 (32%) of 221 161 (51%) of 318 .. 63 (55%) of 115 106 (48%) of 221 170 (53%) of 31864 (56%) of 115

PsAID-12 change from baseline Ð0á5 (0á1) Ð1á8 (0á1) .. " 2á1 (0á2) " 1á8 (0á1) " 2á0 (0á1) " 2á2 (0á2)

PtAAP change from baseline Ð6á2 (1á5) " 23á6 (1á3) .. Ð25á7 (2á5) " 22á7 (1á6) " 27á0 (1á4) " 27á2 (2á7)

FACIT-Fatigue change from 
baseline

1á5 (0á5) 3á9 (0á4) .. 5á0 (0á7) 4á5 (0á5) 4á5 (0á4) 5á2 (0á8)

Data are n (%) or mean change from baseline (SE) unless indicated. For binary variables, ORs, CIs, and p values were generated using logistic regression with treatment, bone erosion at baseline, and region as 
factors. For enthesitis and dactylitis resolution, where data were pooled from BE OPTIMAL and BE COMPLETE, the study was also included as a factor in the model, and bone erosion at baseline was excluded. 
For continuous variables, least squares mean, SE, di! erence in least squares means, and p values were generated using ANCOVA with treatment, bone erosion at baseline, and region as Þxed e! ects, and the 
baseline value as covariate. Continuous variables were calculated using multiple imputation. Reference-based multiple imputation was used in hierarchical testing. Proportions were calculated using NRI. 
ACR=American College of Rheumatology. ANCOVA=analysis of covariance. BSA=body surface area. FACIT-Fatigue=Functional Assessment of Chronic Illness TherapyÐFatigue. HAQ-DI=Health Assessment 
Questionnaire-Disability Index. IGA=InvestigatorÕs Global Assessment. MCID=minimal clinically important di! erence. MDA=minimal disease activity. NRI=non-responder imputation. OR=odds ratio. 
PASI=Psoriasis Area and Severity Index. PsAID-12=Psoriatic Arthritis Impact of Disease-12. PtAAP=PatientÕs Assessment of Arthritis Pain. SF-36 PCS =Short-Form 36-item Health Survey Physical Component 
Summary. vdHmTSS=van der Heijde-modiÞed Total Sharp Score. VLDA=very low disease activity. *The adalimumab 40 mg every 2 weeks treatment group served as an active reference and the study was not 
powered for statistical comparisons of adalimumab to bimekizumab or placebo.  Patients switching from placebo to bimekizumab 160 mg every 4 weeks received 8 weeks of bimekizumab treatment to week 
24. àIn patients with psoriasis a! ecting 3% or more BSA at baseline. ¤Resolution of enthesitis and dactylitis data are reported for patients with enthesitis or dactylitis at baseline. Data for the placebo and 
bimekizumab groups are pooled from the BE OPTIMAL and BE COMPLETE trials; data for patients in the reference group are reported from BE OPTIMAL only. ¦IGA score of 0 or 1 and at least a two-grade 
reduction from baseline in patients with psoriatic skin lesions at baseline and psoriasis BSA of 3% or more. ||In patients with HAQ-DI 0á35 or greater at baseline.

Table ! : E! cacy outcomes at weeks 16 and 24
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(0á01 [0á04] vs 0á31 [0á09], p=0á0012; adalimumab 
! 0á03 [0á07]; table 2). The proportion of patients with 
no structural progression is presented in the 
appendix (p 17).

Pooled BE OPTIMAL and BE COMPLETE data showed 
that a signiÞcantly greater proportion of patients with 

baseline enthesitis receiving bimekizumab reached 
complete resolution at week 16 compared with those 
receiving placebo (124 [50%] of 249 vs 37 [35%] of 106, 
p=0á0083; adalimumab 18 [50%] of 36). In patients with 
baseline dactylitis, a signiÞcantly greater proportion of 
those receiving bimekizumab had complete resolution at 

Week 16 Week 24

Placebo (n=281) Bimekizumab 
160 mg every 
4 weeks (n=431)

Bimekizumab vs placebo, OR 
or least squares mean 
di! erence (95% CI)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)*

Placebo to 
bimekizumab 
160 mg every 
4 weeks (n=281) 

Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)*

Primary e! cacy endpoint

ACR50 response 28 (10%) 189 (44%) OR 7á1 (4á6 to 10á9); 
p<0á0001

64 (46%) 101 (36%) 196 (45%) 66 (47%)

Ranked secondary endpoints

HAQ-DI score change from baseline" 0á09 (0á03) " 0á26 (0á02) Least squares mean 
di! erence Ð0á19 
(Ð0á26 to Ð0á13); p<0á0001

" 0á33 (0á04) " 0á28 (0á03) " 0á30 (0á02) " 0á34 (0á05)

PASI90 responseà 4 (3%) of 140 133 (61%) of 217 OR 63á0 (22á2 to 178á9); 
p<0á0001

28 (41%) of 68 86 (61%) of 140 158 (73%) of 21732 (47%) of 68

SF-36 PCS change from baseline 2á3 (0á5) 6á3 (0á4) Least squares mean 
di! erence 4á3 (3á2 to 5á4); 
p<0á0001

6á8 (0á8) 6á2 (0á5) 7á3 (0á4) 7á3 (0á8)

MDA response 37 (13%) 194 (45%) OR 5á4 (3á7 to 8á1); p<0á000163 (45%) 106 (38%) 209 (48%) 67 (48%)

vdHmTSS change from baseline 
(subgroup); number of patients, n

0á36 (0á10); 227 0á01 (0á04); 361Least squares mean 
di! erence Ð0á33 
(Ð0á52 to " 0á13); p=0á0012

" 0á06 (0á08); 112 .. .. ..

Complete resolution of enthesitis 
(pooled)¤

37 (35%) of 106 124 (50%) of 249 OR 1á9 (1á2 to 3á1); p=0á008318 (50%) of 36 .. .. ..

Complete resolution of dactylitis 
(pooled)¤

24 (51%) of 47 68 (76%) of 90 OR 3á4 (1á6 to 7á6); p=0á00229 (82%) of 11 .. .. ..

vdHmTSS change from baseline 
(overall); number of patients, n

0á31 (0á09); 269 0á01 (0á04); 420Least squares mean 
di! erence Ð0á28 
(Ð0á45 to Ð0á11); p=0á0012

" 0á03 (0á07); 135 .. .. ..

Additional e! cacy outcomes

ACR20 response 67 (24%) 268 (62%) .. 96 (69%) 175 (62%) 282 (65%) 99 (71%)

ACR70 response 12 (4%) 105 (24%) .. 39 (28%) 53 (19%) 126 (29%) 42 (30%)

PASI75 responseà 18 (13%) of 140 168 (77%) of 217 .. 45 (66%) of 68 106 (76%) of 140 176 (81%) of 21740 (59%) of 68

PASI100 responseà 3 (2%) of 140 103 (47%) of 217 .. 14 (21%) of 68 60 (43%) of 140 122 (56%) of 21726 (38%) of 68

VLDA 3 (1%) 63 (15%) .. 22 (16%) 33 (12%) 96 (22%) 28 (20%)

IGA 0 or 1 response¦ 5 (4%) of 129 103 (50%) of 204 .. 21 (34%) of 62 62 (48%) of 129 120 (59%) of 20427 (44%) of 62

HAQ-DI MCID|| 71 (32%) of 221 161 (51%) of 318 .. 63 (55%) of 115 106 (48%) of 221 170 (53%) of 31864 (56%) of 115

PsAID-12 change from baseline Ð0á5 (0á1) Ð1á8 (0á1) .. " 2á1 (0á2) " 1á8 (0á1) " 2á0 (0á1) " 2á2 (0á2)

PtAAP change from baseline Ð6á2 (1á5) " 23á6 (1á3) .. Ð25á7 (2á5) " 22á7 (1á6) " 27á0 (1á4) " 27á2 (2á7)

FACIT-Fatigue change from 
baseline

1á5 (0á5) 3á9 (0á4) .. 5á0 (0á7) 4á5 (0á5) 4á5 (0á4) 5á2 (0á8)

Data are n (%) or mean change from baseline (SE) unless indicated. For binary variables, ORs, CIs, and p values were generated using logistic regression with treatment, bone erosion at baseline, and region as 
factors. For enthesitis and dactylitis resolution, where data were pooled from BE OPTIMAL and BE COMPLETE, the study was also included as a factor in the model, and bone erosion at baseline was excluded. 
For continuous variables, least squares mean, SE, di! erence in least squares means, and p values were generated using ANCOVA with treatment, bone erosion at baseline, and region as Þxed e! ects, and the 
baseline value as covariate. Continuous variables were calculated using multiple imputation. Reference-based multiple imputation was used in hierarchical testing. Proportions were calculated using NRI. 
ACR=American College of Rheumatology. ANCOVA=analysis of covariance. BSA=body surface area. FACIT-Fatigue=Functional Assessment of Chronic Illness TherapyÐFatigue. HAQ-DI=Health Assessment 
Questionnaire-Disability Index. IGA=InvestigatorÕs Global Assessment. MCID=minimal clinically important di! erence. MDA=minimal disease activity. NRI=non-responder imputation. OR=odds ratio. 
PASI=Psoriasis Area and Severity Index. PsAID-12=Psoriatic Arthritis Impact of Disease-12. PtAAP=PatientÕs Assessment of Arthritis Pain. SF-36 PCS =Short-Form 36-item Health Survey Physical Component 
Summary. vdHmTSS=van der Heijde-modiÞed Total Sharp Score. VLDA=very low disease activity. *The adalimumab 40 mg every 2 weeks treatment group served as an active reference and the study was not 
powered for statistical comparisons of adalimumab to bimekizumab or placebo.  Patients switching from placebo to bimekizumab 160 mg every 4 weeks received 8 weeks of bimekizumab treatment to week 
24. àIn patients with psoriasis a! ecting 3% or more BSA at baseline. ¤Resolution of enthesitis and dactylitis data are reported for patients with enthesitis or dactylitis at baseline. Data for the placebo and 
bimekizumab groups are pooled from the BE OPTIMAL and BE COMPLETE trials; data for patients in the reference group are reported from BE OPTIMAL only. ¦IGA score of 0 or 1 and at least a two-grade 
reduction from baseline in patients with psoriatic skin lesions at baseline and psoriasis BSA of 3% or more. ||In patients with HAQ-DI 0á35 or greater at baseline.

Table ! : E! cacy outcomes at weeks 16 and 24
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Week 0Ð16 Week 0Ð24

Placebo (n=281)Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)

Placebo to 
bimekizumab 160 mg 
every 4 weeks 
(week 16Ð24; n=271)*

Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)

Any TEAE 139 (49%) 258 (60%) 83 (59%) 95 (35%) 300 (70%) 96 (69%)

Serious TEAE 3 (1%) 7 (2%) 2 (1%) 3 (1%) 17 (4%) 5 (4%)

Discontinuation due to TEAE 3 (1%) 8 (2%) 3 (2%) 0 12 (3%) 7 (5%)

Drug-related TEAE 35 (12%) 101 (23%) 34 (24%) 27 (10%) 122 (28%) 43 (31%)

Severe TEAE 0 4 (1%) 3 (2%) 1 (<! %) 9 (2%) 3 (2%)

Deaths 0 0 0 0 0 0

Most frequent TEAEs 

Nasopharyngitis 13 (5%) 40 (9%) 7 (5%) 8 (3%) 50 (12%) 12 (9%)

Upper respiratory tract infection 18 (6%) 21 (5%) 3 (2%) 5 (2%) 26 (6%) 5 (4%)

Headache 7 (2%) 20 (5%) 2 (1%) 6 (2%) 20 (5%) 3 (2%)

Diarrhoea 7 (2%) 16 (4%) 5 (4%) 1 (<1%) 20 (5%) 5 (4%)

Oral candidiasis 0 9 (2%) 0 1 (<1%) 15 (3%) 0

Pharyngitis 4 (1%) 11 (3%) 2 (1%) 3 (1%) 15 (3%) 2 (1%)

Hypertension 11 (4%) 12 (3%) 4 (3%) 5 (2%) 14 (3%) 4 (3%)

Urinary tract infection 4 (1%) 9 (2%) 3 (2%) 4 (1%) 14 (3%) 3 (2%)

Oral herpes 3 (1%) 5 (1%) 3 (2%) 0 7 (2%) 6 (4%)

Increased alanine 
aminotransferase

2 (1%) 3 (1%) 7 (5%) 1 (<1%) 4 (1%) 8 (6%)

Injection site erythema 0 1 (<1%) 4 (3%) 0 2 (<1%) 5 (4%)

Infections 56 (20%) 131 (30%) 35 (25%) 41 (15%) 170 (39%) 41 (29%)

Serious 0 1 (<1%) 1 (1%) 0 3 (1%) 2 (1%)

Opportunistic 0 0 1 (1%) 3 (1%) 1 (<1%) 1 (1%)

Active tuberculosis 0 0 0 0 0 0

SARS-CoV-2 infections 0 0 0 1 (<1%) 1 (<1%) 0

Neutropenia 1 (<1%) 5 (1%) 1 (1%) 1 (<1%) 5 (1%) 2 (1%)

Serious hypersensitivity 0 0 0 0 0 0

Injection site reactions 3 (1%) 5 (1%) 7 (5%) 1 (<1%) 6 (1%) 11 (8%)

Adjudicated suicidal ideation and 
behaviour

0 0 0 0 0 0

Adjudicated major adverse 
cardiovascular event

0 0 0 0 1 (<1%) 0

Liver function test changes or enzyme concentration increasesà

Alanine aminotransferase more 
than three times upper limit of 
normal

0 5 (1%) 2 (1%) 0 6 (1%) 5 (4%)

Aspartate aminotransferase or 
alanine aminotransferase more 
than three times upper limit of 
normal

0 5 (1%) 3 (2%) 0 7 (2%) 6 (4%)

Adjudicated inßammatory bowel 
disease

0 0 0 0¤ 1 (<1%)¦ 0

Malignancies 1 (<1%) 1 (<1%) 0 1 (<1%) 2 (<1%) 0

Breast cancer stage I 1 (<1%) 0 0 0 0 0

Non-melanoma skin cancers 0 1 (<1%) 0 1 (<1%) 2 (<1%) 0

Fungal infections 4 (1%) 20 (5%) 1 (1%) 7 (3%) 33 (8%) 1 (1%)

Candida infections 2 (1%) 11 (3%) 0 4 (1%) 18 (4%) 0

Oral candidiasis 0 9 (2%) 0 1 (<1%) 15 (3%) 0

Vulvovaginal candidiasis 2 (1%) 1 (<1%) 0 2 (1%) 1 (<1%) 0

Oesophageal candidiasis 0 0 0 1 (<1%) 1 (<1%) 0

Skin candida 0 1 (<1%) 0 0 2 (<1%) 0

(Table 3 continues on next page)
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the signs and symptoms of psoriatic arthritis, and 
inhibition of structural damage progression in patients 
with psoriatic arthritis who were naive to biologic 
DMARD treatment. All primary and ranked secondary 
endpoints were achieved at week 16.

Bimekizumab improved outcomes across several key 
psoriatic arthritis disease domains; responses were 
durable through the 24-week timeframe and outcomes 
were improved or sustained from week 16 to week 24. 
Joint and skin outcomes, assessed by ACR and PASI 
responses, were signiÞcantly improved versus the 
placebo group, in which responses remained low at 
week 16. More than 70% of patients with psoriatic 
arthritis and concomitant psoriasis reached PASI90 and 
more than 50% had complete skin clearance (PASI100) 
by week 24. A superior response in the MDA composite 
measure assessing multiple psoriatic arthritis disease 
domains was also observed versus placebo, showing 
e! cacy across disease manifestations. Pooled data 
showed that bimekizumab treatment was associated 
with resolution of dactylitis and enthesitis in high 
proportions of patients with these symptoms. 
Additionally, inhibition of structural progression, 
assessed using vdHmTSS, was demonstrated as early as 
week 16 for patients receiving bimekizumab and was 
superior to placebo.

Improvements in e! cacy measures to week 16 
resulting from bimekizumab treatment in this biologic 
DMARD-naive population showed a similar magnitude 
of response to those reported in the BE COMPLETE study 
of patients with psoriatic arthritis, who had inadequate 
response or intolerance to TNF"  inhibitors.15

The results provide evidence for the e! cacy of 
bimekizumab in reducing psoriatic arthritis disease state 
severity, as well as the prevention of structural damage, 
within the study timeframe. Improved physical function 
and reductions in the key symptoms of pain and fatigue 
accompanied the improvements in clinical outcomes, 
reducing patient-reported disease burden; pain and 
fatigue have both been identiÞed by patients as important 
to how they experience their disease.22 Therefore, 
bimekizumab addresses the key treatment goals outlined 
in international guidelines and might provide a suitable 
treatment option for psoriatic arthritis.3,4 Although the 
study was not powered for statistical comparisons of 
adalimumab and bimekizumab, results from the 
adalimumab reference group, a current standard of care 
for psoriatic arthritis, contextualise the beneÞtÐrisk 
proÞle observed with bimekizumab treatment.

Clinical responses were rapid, with separation between 
the bimekizumab and placebo groups observed as early 
as week 2 for ACR20, after a single dose of bimekizumab, 

Week 0Ð16 Week 0Ð24

Placebo (n=281)Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)

Placebo to 
bimekizumab 160 mg 
every 4 weeks 
(week 16Ð24; n=271)*

Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)

(Continued from previous page)

Fungal infections not elsewhere 
classiÞed

2 (1%) 9 (2%) 0 2 (1%) 15 (3%) 0

Fungal skin infection 0 3 (1%) 0 0 5 (1%) 0

Tongue fungal infection 0 3 (1%) 0 0 3 (1%) 0

Oral fungal infection 0 2 (<1%) 0 0 4 (1%) 0

Onychomycosis 0 1 (<1%) 0 0 1 (<1%) 0

Fungal oesophagitis 0 0 0 1 (<1%) 0 0

Laryngitis fungal 0 0 0 1 (<1%) 0 0

Vulvovaginal mycotic infection 2 (1%) 0 0 0 3 (1%) 0

Tinea infections 0 0 1 (1%) 1 (<1%) 1 (<1%) 1 (1%)

Tinea pedis 0 0 0 0 1 (<1%) 0

Tinea versicolour 0 0 1 (1%) 1 (<1%) 0 1 (1%)

Serious Candida infections 0 0 0 0 0 0

Systemic fungal infections 0 0 0 0 0 0

Candida infections leading to study 
discontinuation

0 1 (<1%) 0 0 1 (<1%) 0

Data are n (%). Events were coded according to the Medical Dictionary for Regulatory Activities, version 19.0. A safety follow-up was conducted 20 weeks after the last dose 
of bimekizumab for those not entering the open-label extension, or who discontinued early. TEAE=treatment-emergent adverse event. *Patients who switched at week 16 
from placebo to bimekizumab 160 mg every 4 weeks (for these patients, events are reported after the switch only and for 8 weeks of bimekizumab treatment).  Most 
frequent adverse events are those occurring in 3% or more patients in any study group. àData were not available for all patients; proportions are based on the following: to 
week 16, placebo n=279, bimekizumab n=431, and adalimumab n=139; and to week 24, placebo to bimekizumab n=262, bimekizumab n=431, and adalimumab n=139. 
¤One possible inßammatory bowel disease. ¦ One probable inßammatory bowel disease.

Table ! : Safety outcomes to weeks 16 and 24

Articles

10 www.thelancet.com   Published online December 6, 2022   https://doi.org/10.1016/S0140-6736(22)02302-9

Week 0Ð16 Week 0Ð24

Placebo (n=281)Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)

Placebo to 
bimekizumab 160 mg 
every 4 weeks 
(week 16Ð24; n=271)*

Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)

Any TEAE 139 (49%) 258 (60%) 83 (59%) 95 (35%) 300 (70%) 96 (69%)

Serious TEAE 3 (1%) 7 (2%) 2 (1%) 3 (1%) 17 (4%) 5 (4%)

Discontinuation due to TEAE 3 (1%) 8 (2%) 3 (2%) 0 12 (3%) 7 (5%)

Drug-related TEAE 35 (12%) 101 (23%) 34 (24%) 27 (10%) 122 (28%) 43 (31%)

Severe TEAE 0 4 (1%) 3 (2%) 1 (<! %) 9 (2%) 3 (2%)

Deaths 0 0 0 0 0 0

Most frequent TEAEs 

Nasopharyngitis 13 (5%) 40 (9%) 7 (5%) 8 (3%) 50 (12%) 12 (9%)

Upper respiratory tract infection 18 (6%) 21 (5%) 3 (2%) 5 (2%) 26 (6%) 5 (4%)

Headache 7 (2%) 20 (5%) 2 (1%) 6 (2%) 20 (5%) 3 (2%)

Diarrhoea 7 (2%) 16 (4%) 5 (4%) 1 (<1%) 20 (5%) 5 (4%)

Oral candidiasis 0 9 (2%) 0 1 (<1%) 15 (3%) 0

Pharyngitis 4 (1%) 11 (3%) 2 (1%) 3 (1%) 15 (3%) 2 (1%)

Hypertension 11 (4%) 12 (3%) 4 (3%) 5 (2%) 14 (3%) 4 (3%)

Urinary tract infection 4 (1%) 9 (2%) 3 (2%) 4 (1%) 14 (3%) 3 (2%)

Oral herpes 3 (1%) 5 (1%) 3 (2%) 0 7 (2%) 6 (4%)

Increased alanine 
aminotransferase

2 (1%) 3 (1%) 7 (5%) 1 (<1%) 4 (1%) 8 (6%)

Injection site erythema 0 1 (<1%) 4 (3%) 0 2 (<1%) 5 (4%)

Infections 56 (20%) 131 (30%) 35 (25%) 41 (15%) 170 (39%) 41 (29%)

Serious 0 1 (<1%) 1 (1%) 0 3 (1%) 2 (1%)

Opportunistic 0 0 1 (1%) 3 (1%) 1 (<1%) 1 (1%)

Active tuberculosis 0 0 0 0 0 0

SARS-CoV-2 infections 0 0 0 1 (<1%) 1 (<1%) 0

Neutropenia 1 (<1%) 5 (1%) 1 (1%) 1 (<1%) 5 (1%) 2 (1%)

Serious hypersensitivity 0 0 0 0 0 0

Injection site reactions 3 (1%) 5 (1%) 7 (5%) 1 (<1%) 6 (1%) 11 (8%)

Adjudicated suicidal ideation and 
behaviour

0 0 0 0 0 0

Adjudicated major adverse 
cardiovascular event

0 0 0 0 1 (<1%) 0

Liver function test changes or enzyme concentration increasesà

Alanine aminotransferase more 
than three times upper limit of 
normal

0 5 (1%) 2 (1%) 0 6 (1%) 5 (4%)

Aspartate aminotransferase or 
alanine aminotransferase more 
than three times upper limit of 
normal

0 5 (1%) 3 (2%) 0 7 (2%) 6 (4%)

Adjudicated inßammatory bowel 
disease

0 0 0 0¤ 1 (<1%)¦ 0

Malignancies 1 (<1%) 1 (<1%) 0 1 (<1%) 2 (<1%) 0

Breast cancer stage I 1 (<1%) 0 0 0 0 0

Non-melanoma skin cancers 0 1 (<1%) 0 1 (<1%) 2 (<1%) 0

Fungal infections 4 (1%) 20 (5%) 1 (1%) 7 (3%) 33 (8%) 1 (1%)

Candida infections 2 (1%) 11 (3%) 0 4 (1%) 18 (4%) 0

Oral candidiasis 0 9 (2%) 0 1 (<1%) 15 (3%) 0

Vulvovaginal candidiasis 2 (1%) 1 (<1%) 0 2 (1%) 1 (<1%) 0

Oesophageal candidiasis 0 0 0 1 (<1%) 1 (<1%) 0

Skin candida 0 1 (<1%) 0 0 2 (<1%) 0

(Table 3 continues on next page)
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the signs and symptoms of psoriatic arthritis, and 
inhibition of structural damage progression in patients 
with psoriatic arthritis who were naive to biologic 
DMARD treatment. All primary and ranked secondary 
endpoints were achieved at week 16.

Bimekizumab improved outcomes across several key 
psoriatic arthritis disease domains; responses were 
durable through the 24-week timeframe and outcomes 
were improved or sustained from week 16 to week 24. 
Joint and skin outcomes, assessed by ACR and PASI 
responses, were signiÞcantly improved versus the 
placebo group, in which responses remained low at 
week 16. More than 70% of patients with psoriatic 
arthritis and concomitant psoriasis reached PASI90 and 
more than 50% had complete skin clearance (PASI100) 
by week 24. A superior response in the MDA composite 
measure assessing multiple psoriatic arthritis disease 
domains was also observed versus placebo, showing 
e! cacy across disease manifestations. Pooled data 
showed that bimekizumab treatment was associated 
with resolution of dactylitis and enthesitis in high 
proportions of patients with these symptoms. 
Additionally, inhibition of structural progression, 
assessed using vdHmTSS, was demonstrated as early as 
week 16 for patients receiving bimekizumab and was 
superior to placebo.

Improvements in e! cacy measures to week 16 
resulting from bimekizumab treatment in this biologic 
DMARD-naive population showed a similar magnitude 
of response to those reported in the BE COMPLETE study 
of patients with psoriatic arthritis, who had inadequate 
response or intolerance to TNF"  inhibitors.15

The results provide evidence for the e! cacy of 
bimekizumab in reducing psoriatic arthritis disease state 
severity, as well as the prevention of structural damage, 
within the study timeframe. Improved physical function 
and reductions in the key symptoms of pain and fatigue 
accompanied the improvements in clinical outcomes, 
reducing patient-reported disease burden; pain and 
fatigue have both been identiÞed by patients as important 
to how they experience their disease.22 Therefore, 
bimekizumab addresses the key treatment goals outlined 
in international guidelines and might provide a suitable 
treatment option for psoriatic arthritis.3,4 Although the 
study was not powered for statistical comparisons of 
adalimumab and bimekizumab, results from the 
adalimumab reference group, a current standard of care 
for psoriatic arthritis, contextualise the beneÞtÐrisk 
proÞle observed with bimekizumab treatment.

Clinical responses were rapid, with separation between 
the bimekizumab and placebo groups observed as early 
as week 2 for ACR20, after a single dose of bimekizumab, 

Week 0Ð16 Week 0Ð24

Placebo (n=281)Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)

Placebo to 
bimekizumab 160 mg 
every 4 weeks 
(week 16Ð24; n=271)*

Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)

(Continued from previous page)

Fungal infections not elsewhere 
classiÞed

2 (1%) 9 (2%) 0 2 (1%) 15 (3%) 0

Fungal skin infection 0 3 (1%) 0 0 5 (1%) 0

Tongue fungal infection 0 3 (1%) 0 0 3 (1%) 0

Oral fungal infection 0 2 (<1%) 0 0 4 (1%) 0

Onychomycosis 0 1 (<1%) 0 0 1 (<1%) 0

Fungal oesophagitis 0 0 0 1 (<1%) 0 0

Laryngitis fungal 0 0 0 1 (<1%) 0 0

Vulvovaginal mycotic infection 2 (1%) 0 0 0 3 (1%) 0

Tinea infections 0 0 1 (1%) 1 (<1%) 1 (<1%) 1 (1%)

Tinea pedis 0 0 0 0 1 (<1%) 0

Tinea versicolour 0 0 1 (1%) 1 (<1%) 0 1 (1%)

Serious Candida infections 0 0 0 0 0 0

Systemic fungal infections 0 0 0 0 0 0

Candida infections leading to study 
discontinuation

0 1 (<1%) 0 0 1 (<1%) 0

Data are n (%). Events were coded according to the Medical Dictionary for Regulatory Activities, version 19.0. A safety follow-up was conducted 20 weeks after the last dose 
of bimekizumab for those not entering the open-label extension, or who discontinued early. TEAE=treatment-emergent adverse event. *Patients who switched at week 16 
from placebo to bimekizumab 160 mg every 4 weeks (for these patients, events are reported after the switch only and for 8 weeks of bimekizumab treatment).  Most 
frequent adverse events are those occurring in 3% or more patients in any study group. àData were not available for all patients; proportions are based on the following: to 
week 16, placebo n=279, bimekizumab n=431, and adalimumab n=139; and to week 24, placebo to bimekizumab n=262, bimekizumab n=431, and adalimumab n=139. 
¤One possible inßammatory bowel disease. ¦ One probable inßammatory bowel disease.

Table ! : Safety outcomes to weeks 16 and 24
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Week 0Ð16 Week 0Ð24

Placebo (n=281)Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)

Placebo to 
bimekizumab 160 mg 
every 4 weeks 
(week 16Ð24; n=271)*

Bimekizumab 
160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)

Any TEAE 139 (49%) 258 (60%) 83 (59%) 95 (35%) 300 (70%) 96 (69%)

Serious TEAE 3 (1%) 7 (2%) 2 (1%) 3 (1%) 17 (4%) 5 (4%)

Discontinuation due to TEAE 3 (1%) 8 (2%) 3 (2%) 0 12 (3%) 7 (5%)

Drug-related TEAE 35 (12%) 101 (23%) 34 (24%) 27 (10%) 122 (28%) 43 (31%)

Severe TEAE 0 4 (1%) 3 (2%) 1 (<! %) 9 (2%) 3 (2%)

Deaths 0 0 0 0 0 0

Most frequent TEAEs 

Nasopharyngitis 13 (5%) 40 (9%) 7 (5%) 8 (3%) 50 (12%) 12 (9%)

Upper respiratory tract infection 18 (6%) 21 (5%) 3 (2%) 5 (2%) 26 (6%) 5 (4%)

Headache 7 (2%) 20 (5%) 2 (1%) 6 (2%) 20 (5%) 3 (2%)

Diarrhoea 7 (2%) 16 (4%) 5 (4%) 1 (<1%) 20 (5%) 5 (4%)

Oral candidiasis 0 9 (2%) 0 1 (<1%) 15 (3%) 0

Pharyngitis 4 (1%) 11 (3%) 2 (1%) 3 (1%) 15 (3%) 2 (1%)

Hypertension 11 (4%) 12 (3%) 4 (3%) 5 (2%) 14 (3%) 4 (3%)

Urinary tract infection 4 (1%) 9 (2%) 3 (2%) 4 (1%) 14 (3%) 3 (2%)

Oral herpes 3 (1%) 5 (1%) 3 (2%) 0 7 (2%) 6 (4%)

Increased alanine 
aminotransferase

2 (1%) 3 (1%) 7 (5%) 1 (<1%) 4 (1%) 8 (6%)

Injection site erythema 0 1 (<1%) 4 (3%) 0 2 (<1%) 5 (4%)

Infections 56 (20%) 131 (30%) 35 (25%) 41 (15%) 170 (39%) 41 (29%)

Serious 0 1 (<1%) 1 (1%) 0 3 (1%) 2 (1%)

Opportunistic 0 0 1 (1%) 3 (1%) 1 (<1%) 1 (1%)

Active tuberculosis 0 0 0 0 0 0

SARS-CoV-2 infections 0 0 0 1 (<1%) 1 (<1%) 0

Neutropenia 1 (<1%) 5 (1%) 1 (1%) 1 (<1%) 5 (1%) 2 (1%)

Serious hypersensitivity 0 0 0 0 0 0

Injection site reactions 3 (1%) 5 (1%) 7 (5%) 1 (<1%) 6 (1%) 11 (8%)

Adjudicated suicidal ideation and 
behaviour

0 0 0 0 0 0

Adjudicated major adverse 
cardiovascular event

0 0 0 0 1 (<1%) 0

Liver function test changes or enzyme concentration increasesà

Alanine aminotransferase more 
than three times upper limit of 
normal

0 5 (1%) 2 (1%) 0 6 (1%) 5 (4%)

Aspartate aminotransferase or 
alanine aminotransferase more 
than three times upper limit of 
normal

0 5 (1%) 3 (2%) 0 7 (2%) 6 (4%)

Adjudicated inßammatory bowel 
disease

0 0 0 0¤ 1 (<1%)¦ 0

Malignancies 1 (<1%) 1 (<1%) 0 1 (<1%) 2 (<1%) 0

Breast cancer stage I 1 (<1%) 0 0 0 0 0

Non-melanoma skin cancers 0 1 (<1%) 0 1 (<1%) 2 (<1%) 0

Fungal infections 4 (1%) 20 (5%) 1 (1%) 7 (3%) 33 (8%) 1 (1%)

Candida infections 2 (1%) 11 (3%) 0 4 (1%) 18 (4%) 0

Oral candidiasis 0 9 (2%) 0 1 (<1%) 15 (3%) 0

Vulvovaginal candidiasis 2 (1%) 1 (<1%) 0 2 (1%) 1 (<1%) 0

Oesophageal candidiasis 0 0 0 1 (<1%) 1 (<1%) 0

Skin candida 0 1 (<1%) 0 0 2 (<1%) 0

(Table 3 continues on next page)
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Week 0Ð16 Week 0Ð24
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160 mg every 
4 weeks (n=431)

Reference group 
(adalimumab 
40 mg every 
2 weeks; n=140)
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Discontinuation due to TEAE 3 (1%) 8 (2%) 3 (2%) 0 12 (3%) 7 (5%)
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0 0 0 0¤ 1 (<1%)¦ 0
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Breast cancer stage I 1 (<1%) 0 0 0 0 0

Non-melanoma skin cancers 0 1 (<1%) 0 1 (<1%) 2 (<1%) 0

Fungal infections 4 (1%) 20 (5%) 1 (1%) 7 (3%) 33 (8%) 1 (1%)

Candida infections 2 (1%) 11 (3%) 0 4 (1%) 18 (4%) 0

Oral candidiasis 0 9 (2%) 0 1 (<1%) 15 (3%) 0
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�O�H�D�G�L�Q�J�� �W�R�� �H�S�L�G�H�U�P�D�O�� �K�\�S�H�U�S�O�D�V�L�D���� �D�� �K�D�O�O�P�D�U�N�� �I�H�D�W�X�U�H�� �R�I��
�S�V�R�U�L�D�V�L�V�����)�L�J�X�U�H������������������

�7�D�U�J�H�W�L�Q�J���W�K�H���S�V�R�U�L�D�W�L�F���L�Q�À�D�P�P�D�W�R�U�\���O�R�R�S���W�K�U�R�X�J�K���,�/���������$��
�L�Q�K�L�E�L�W�L�R�Q���K�D�V���E�H�H�Q���R�I���L�Q�W�H�U�H�V�W���L�Q���W�K�H���W�U�H�D�W�P�H�Q�W���R�I���S�V�R�U�L�D�V�L�V����
�7�R�� �G�D�W�H���� �I�R�X�U�� �E�L�R�O�R�J�L�F�V�� �W�D�U�J�H�W�L�Q�J�� �W�K�H�� �,�/���������� �S�D�W�K�Z�D�\�� �I�R�U��
�P�R�G�H�U�D�W�H�����W�R�����V�H�Y�H�U�H�� �S�O�D�T�X�H�� �S�V�R�U�L�D�V�L�V�� �K�D�Y�H�� �E�H�H�Q�� �G�H�Y�H�O�R�S�H�G����
�6�H�F�X�N�L�Q�X�P�D�E���� �L�[�H�N�L�]�X�P�D�E���� �D�Q�G�� �E�U�R�G�D�O�X�P�D�E�� �D�U�H�� �Z�L�G�H�O�\��
�D�Y�D�L�O�D�E�O�H���I�R�U���X�V�H�����Z�K�L�O�H���E�L�P�H�N�L�]�X�P�D�E���Z�D�V���U�H�F�H�Q�W�O�\���D�S�S�U�R�Y�H�G��
�L�Q���(�X�U�R�S�H���D�Q�G���&�D�Q�D�G�D�����D�Q�G���L�V���S�H�Q�G�L�Q�J���U�H�J�X�O�D�W�R�U�\���D�S�S�U�R�Y�D�O���L�Q��
�8�6���� �6�H�F�X�N�L�Q�X�P�D�E�� ���I�X�O�O�\�� �K�X�P�D�Q�� �,�J�*������ �D�Q�G�� �L�[�H�N�L�]�X�P�D�E��

���K�X�P�D�Q�L�]�H�G�� �,�J�*������ �D�U�H�� �P�R�Q�R�F�O�R�Q�D�O�� �D�Q�W�L�E�R�G�L�H�V�� ���P�$�E���� �W�K�D�W��
�V�H�O�H�F�W�L�Y�H�O�\�� �E�L�Q�G�� �D�Q�G�� �L�Q�K�L�E�L�W�� �,�/���������$���� �%�L�P�H�N�L�]�X�P�D�E�� �L�V�� �D��
�K�X�P�D�Q�L�]�H�G���,�J�*�����P�$�E���W�K�D�W���V�H�O�H�F�W�L�Y�H�O�\���E�L�Q�G�V���D�Q�G���L�Q�K�L�E�L�W�V���,�/����
�����)���� �L�Q�� �D�G�G�L�W�L�R�Q�� �W�R�� �,�/���������$���� �)�L�Q�D�O�O�\���� �E�U�R�G�D�O�X�P�D�E�� �L�V�� �D�� �I�X�O�O�\��
�K�X�P�D�Q���,�J�*�����P�$�E���W�K�D�W���E�O�R�F�N�V���W�K�H���,�/���������5�$���U�H�F�H�S�W�R�U���W�R���L�Q�K�L�E�L�W��
�P�X�O�W�L�S�O�H���,�/�����������F�\�W�R�N�L�Q�H�V�����)�L�J�X�U�H��������

�:�K�L�O�H���W�D�U�J�H�W�L�Q�J���,�/���������V���W�R���U�H�G�X�F�H���H�[�F�H�V�V�L�Y�H���L�Q�À�D�P�P�D�W�L�R�Q��
�K�D�V���S�U�R�Y�H�Q���W�R���E�H���D�Q���H
u�H�F�W�L�Y�H���D�S�S�U�R�D�F�K�����W�K�H���U�R�O�H���R�I���,�/�����������L�Q��
�L�Q�Q�D�W�H���D�Q�G���D�G�D�S�W�L�Y�H���L�P�P�X�Q�H���U�H�V�S�R�Q�V�H�V���D�J�D�L�Q�V�W���L�Q�I�H�F�W�L�R�Q���K�D�V��
�U�D�L�V�H�G�� �T�X�H�V�W�L�R�Q�V�� �D�E�R�X�W�� �W�K�H�� �U�L�V�N�� �R�I�� �I�X�Q�J�D�O�� �L�Q�I�H�F�W�L�R�Q�V�� �Z�K�H�Q��

Figure 1.  The IL- 23/17 axis in psoriasis. AMPs, antimicrobial peptides; DC, dendritic cell; IL, interleukin; ILC, innate lymphoid cell; 
NETs, neutrophil extracellular traps. Created with BioRender.com.
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addition to primary and ranked secondary e! cacy 
endpoints, in the randomised set (intention-to-treat 
population) consisting of all randomly assigned study 
participants. Safety analyses are presented for patients 
who had one or more doses of bimekizumab or placebo 
during weeks 0Ð16 (safety set).

Multiplicity and type I error were controlled for in the 
evaluation of the primary and ranked secondary e! cacy 
endpoints by using a sequential testing procedure; for 
each endpoint, we evaluated statistical signiÞcance only 
if the previous comparison reached statistical signiÞcance 
with a two-sided test using an " -level of 0á05. Preplanned 
sensitivity analyses were done to support the robustness 
of the main analysis of the primary endpoint, including 
on the full analysis set (all randomly assigned study 
participants who had one or more doses of bimekizumab 
or placebo and had a valid measurement of all ACR 
components at baseline) and per-protocol set (all 
randomly assigned study participants who had no 
important protocol deviations or prohibited medications 
a#ecting the primary e! cacy variable). We also 
conducted a sensitivity analysis on a COVID-19-free set 
using identical methods as for the primary analysis but 
in patients deemed as not having an important protocol 
deviation related to COVID-19. Additional details of the 
supportive analyses conducted can be found in the 
appenidx (pp 222Ð226). Missing data for the primary and 
other binary endpoints at week 16 were imputed using 
non-responder imputation. We generated odds ratios 
(ORs), CIs, and p values for these endpoints using 
logistic regression adjusted for treatment, region (North 
America, western Europe, eastern Europe, or Asia), and 
previous TNF"  inhibitor use (inadequate response to one 
or two previous TNF"  inhibitors, or intolerance to TNF"  
inhibitors). For continuous outcomes, we imputed 
missing data using multiple imputation. We imputed 
missing data for ranked secondary continuous outcomes 
in the sequential testing procedure using reference-
based multiple imputation. We generated least squares 
means, SEs, di#erence in least squares means, CIs, and 
p values for these endpoints using ANCOVA adjusted for 
treatment, region, previous TNF"  inhibitor use, and the 
baseline value of the outcome as a covariate. All analyses 
were done with SAS (version 9.3 or higher).

This trial is registered with ClinicalTrials.gov, 
NCT03896581.

Role of the funding source
UCB Pharma contributed to study design, participated in 
data collection, completed the data analysis, and participated 
in data interpretation. UCB Pharma also participated in the 
writing, review, and approval of the manuscript. All authors 
had full access to the data, reviewed and approved of the 
Þnal version, and were responsible for the decision to 
submit for publication. A medical writing agency, employed 
by UCB Pharma, assisted with manuscript preparation 
under the authorsÕ direction.

Results
Between March 28, 2019, and Feb 14, 2022, 556 patients 
were screened and 400 patients were randomly assigned, 
267 to subcutaneous bimekizumab 160 mg every 
4 weeks and 133 to placebo every 4 weeks (Þgure 1). 
Discontinuation rates were low and similar between the 
treatment groups. In total, 388 (97%) patients completed 
the study to week 16 (Þgure 1) and 378 (95%) patients 
entered the open-label extension study. All patients who 
completed week 16 had a valid measurement of the 
primary endpoint, ACR50. Important protocol 

Placebo (n=133) Bimekizumab 
160 mg every 
4 weeks (n=267)

All patients 
(n=400)

Age, years 51á3 (12á9) 50á1 (12á4) 50á5 (12á5)

Gender

Male 60 (45%) 130 (49%) 190 (48%)

Female 73 (55%) 137 (51%) 210 (53%)

BMI, kg/m! 29á0 (5á4) 30á1 (6á5) 29á8 (6á2)

Race, White* 128 (96%) 256 (96%) 384 (96%)

Time since psoriatic arthritis diagnosis, years 9á2 (8á1) 9á6 (9á9) 9á5 (9á3)

Previous TNF"  inhibitors

Inadequate response to one TNF"  inhibitor 103 (77%) 204 (76%) 307 (77%)

Inadequate response to two TNF"  inhibitors 15 (11%) 29 (11%) 44 (11%)

Intolerance to TNF"  inhibitors 15 (11%) 34 (13%) 49 (12%)

Any conventional synthetic DMARD at baseline63 (47%) 139 (52%) 202 (51%)

Methotrexate at baseline 51 (38%) 119 (45%) 170 (43%)

TJC of 68 joints 19á3 (14á2) 18á4 (13á5) 18á7 (13á8)

SJC of 66 joints 10á3 (8á2) 9á7 (7á5) 9á9 (7á7)

High-sensitivity CRP #6 mg/L 59 (44%) 118 (44%) 177 (44%)

A$ected BSA #3% 88 (66%) 176 (66%) 264 (66%)

PASI scoreà 8á5 (6á6) 10á1 (9á1) 9á6 (8á4)

Nail psoriasis¤ 83 (62%) 159 (60%) 242 (61%)

mNAPSI score¦ 4á5 (2á8) 4á3 (2á8) 4á4 (2á8)

HAQ-DI score 1á04 (0á69) 0á97 (0á59) 0á99 (0á62)

PtAAP score 61á7 (24á6) 58á3 (24á2) 59á5 (24á3)

PhGA score 57á7 (18á8) 59á3 (17á2) 58á7 (17á7)

PGA score 63á0 (22á0) 60á5 (22á5) 61á4 (22á3)

SF-36 PCS score 35á9 (10á2) 36á4 (9á0) 36á3 (9á4)

Presence of enthesitis (LEI >0)¤ 36 (27%) 106 (40%) 142 (36%)

LEI score|| 2á9 (1á6) 2á6 (1á5) 2á7 (1á5)

Presence of dactylitis (LDI >0)¤ 14 (11%) 34 (13%) 48 (12%)

Dactylitic sites** 1á9 (2á4) 2á0 (1á8) 1á9 (2á0)

LDI score** 66á4 (127á6) 72á7 (114á4) 70á9 (117á0)

Data are mean (SD) or n (%). BSA=body surface area. CRP=C-reactive protein. DMARD=disease-modifying 
antirheumatic drug. HAQ-DI=Health Assessment Questionnaire-Disability Index. LDI=Leeds Dactylitis Index. LEI=Leeds 
Enthesitis Index. mNAPSI=modiÞed Nail Psoriasis Severity Index. PASI=Psoriasis Area and Severity Index. PGA=Patient 
Global Assessment. PhGA=PhysicianÕs Global Assessment. PtAAP=PatientÕs Assessment of Arthritis Pain. SF-36 
PCS=Short-Form 36-item Health Survey Physical Component Summary. SJC=swollen joint count. TJC=tender joint 
count. TNF" =tumour necrosis factor-" . *As reported by the patient.  Data missing for one patient receiving placebo 
and one patient receiving bimekizumab. àIn patients with psoriasis a$ecting at least 3% BSA at baseline (placebo 
n=88; bimekizumab n=176; all patients n=264). ¤Data missing for one patient receiving placebo. ¦In patients with 
nail psoriasis at baseline (placebo n=83; bimekizumab n=159; all patients n=242). ||In patients with enthesitis at 
baseline (placebo n=36; bimekizumab n=106; all patients n=142). **In patients with dactylitis at baseline (placebo 
n=14; bimekizumab n=34; all patients n=48).

Table ! : Baseline patient demographics and disease characteristics
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ACR20, ACR50, and ACR70 responder rates were 
numerically higher in those receiving bimeki zumab 
treatment than in those  receiving placebo as early as 
week 4, after a single dose of bimekizumab (ACR20: 
114 [43%] of 267 vs nine [7%] of 133; ACR50: 43 [16%] of 267 
vs two [2%] of 133; ACR70: 15 [6%] of 267 vs 0 of 133; 
Þgure 2A).

In patients with psoriasis a! ecting at least 3% BSA at 
baseline, 103 (59%) of 176 patients receiving bimekizumab 
had complete skin clearance versus four (5%) of 88 
receiving placebo at week 16, as measured by PASI100 
(Þgure 2B; table 2). At week 16, PASI90 was reached by a 
statistically signiÞcantly greater proportion of patients 
receiving bimekizumab compared with placebo 
(121 [69%] of 176 vs six [7%] of 88, p<0á0001; Þgure 2B; 
table 2). PASI75, PASI90, and PASI100 responder rates 
were numerically higher on bimekizumab treatment 
compared with placebo at week 4 after a single dose of 
study drug (PASI75: 90 [51%] of 176 vs two [2%] of 88; 
PASI90: 47 [27%] of 176 vs 0 of 88; PASI100: 27 [15%] of 176 
vs 0 of 88; Þgure 2B).

At week 16, MDA, a composite measure of multiple 
psoriatic arthritis disease domains, was reached by a 
statistically signiÞcantly greater proportion of patients 
receiving bimekizumab versus placebo (118 [44%] of 267 
vs eight [6%] of 133; p<0á0001; Þgure 2C; table 2). 
Additionally, a greater proportion of patients receiving 
bimekizumab reached the VLDA and ACR50+PASI100 
composite outcomes versus placebo at week 16 (VLDA: 
36 [13%] of 267 vs three [2%] of 133; ACR50+PASI100: 
59 [34%] of 176 vs one [1%] of 88; appendix p 13).

Improvements in clinical outcomes were 
accompanied by improvements in patient-reported 
physical function. At week 16, statistically signiÞcantly 
greater improve ments in HAQ-DI and SF-36 PCS 
scores were reported by patients in the bimekizumab 
group compared with the placebo group (HAQ-DI 
change from baseline mean: " 0á38 [SE 0á03] vs 
" 0á07 [0á04]; SF-36 PCS change from baseline: 7á3 
[SE 0á5] vs 1á4 [0á7]; both p<0á0001; table 2). Patients 
receiving bimekizumab also had greater improvements 
in pain and fatigue than those receiving placebo at 
week 16 (PtAAP change from baseline mean: " 27á7 
[SE 1á7] vs " 4á5 [2á1]; FACIT-Fatigue change from 
baseline: 5á5 [SE 0á6] vs 0á1 [0á7]).

During the 16-week treatment period, 108 (40%) of 
267 patients receiving bimekizumab and 44 (33%) of 
132 patients receiving placebo had at least one TEAE 
(safety set). SAEs were reported in Þve (2%) of 
267 patients in the bimekizumab group (one case each of 
intestinal obstruction, bronchitis, COVID-19 pneumonia, 
joint injury, and toxic encephalopathy) and in no patients 
in the placebo group (table 3). None of the serious or 
severe TEAEs led to discontinuation. The case of 
toxic encephalopathy was considered unrelated to 
bimekizumab treatment and due to polypharmacy, with 
concurrent baclofen treatment causing excessive 

sedation; there was no interruption to bimekizumab 
treatment, baclofen was discontinued, and the patient 
recovered. Discontinuation rates due to TEAEs were low, 
occurring in two (1%) of 267 patients in the bimekizumab 
group (one case each of stomatitis and oral candidiasis) 
and in no patients in the placebo group. There were no 
deaths throughout the study.

The most common TEAEs, reported in 2% or more 
patients in the bimekizumab group, were nasopharyngitis, 
oral candidiasis, and upper respiratory tract infection 
(table 3). There were two serious infections, occurring in 

Placebo (n=133) Bimekizumab 160 mg every 
4 weeks (n=267)

Primary e! cacy endpoint

ACR50 response 9 (7%) 116 (43%)

OR vs placebo (95% CI); p value áá 11á1 (5á4 to 23á0); p<0á0001

Ranked secondary endpoints

HAQ-DI score change from baseline, mean (SE)Ð0á07 (0á04) Ð0á38 (0á03)

Least squares mean di! erence vs placebo 
(95% CI); p value

áá Ð0á33 (Ð0á42 to Ð0á23); p<0á0001

PASI90 response* 6 (7%) of 88 121 (69%) of 176

OR vs placebo (95% CI); p value .. 30á2 (12á4 to 73á9); p<0á0001

SF-36 PCS score change from baseline, mean (SE)1á4 (0á7) 7á3 (0á5)

Least squares mean di! erence vs placebo 
(95% CI); p value

áá 6á0 (4á4 to 7á7); p<0á0001

MDA response 8 (6%) 118 (44%)

OR vs placebo (95% CI); p value áá 13á1 (6á1 to 28á0); p<0á0001

Additional e! cacy outcomes

ACR20  21 (16%) 179 (67%)

ACR70  1 (1%) 71 (27%)

PASI75* 9 (10%) of 88 145 (82%) of 176

PASI100* 4 (5%) of 88 103 (59%) of 176

ACR50+PASI100* 1 (1%) of 88 59 (34%) of 176

VLDA 3 (2%) 36 (13%)

IGA 0 or 1  à¤ 3 (4%) of 82 99 (61%) of 163

mNAPSI 0¦ 12 (14%) of 83 73 (46%) of 159

HAQ-DI MCID|| 24 (22%) of 110 130 (56%) of 231

PsAID-12 score change from baseline , mean (SE)Ð0á3 (0á2) Ð2á2 (0á1)

PtAAP score change from baseline , mean (SE)Ð4á5 (2á1) Ð27á7 (1á7)

FACIT-Fatigue score change from baseline, 
mean (SE)

0á1 (0á7) 5á5 (0á6)

Data are n (%), unless otherwise stated. The randomised set was used, unless otherwise stated. For binary variables, 
ORs, CIs, and p values were generated using logistic regression with treatment, previous exposure to TNF"  inhibitors, 
and region as factors. For continuous variables, least squares mean, SEs, di! erence in least squares means, and p values 
were generated using ANCOVA with treatment, previous exposure to TNF"  inhibitors, and region as Þxed e! ects and 
the baseline value of the outcome as covariate. Binary variables were calculated with non-responder imputation, 
continuous outcomes with multiple imputation, and hierarchical continuous outcomes with reference-based multiple 
imputation. ACR=American College of Rheumatology. BSA=body surface area. FACIT-Fatigue=Functional Assessment 
of Chronic Illness Therapy-Fatigue. HAQ-DI=Health Assessment QuestionnaireÑDisability Index. IGA=InvestigatorÕs 
Global Assessment. MCID=minimal clinically important di! erence. MDA=minimal disease activity. mNAPSI=modiÞed 
Nail Psoriasis Severity Index. OR=odds ratio. PASI=Psoriasis Area and Severity Index. PsAID-12=Psoriatic Arthritis 
Impact of Disease-12. PtAAP=Patient Assessment of Arthritis Pain. SF-36 PCS=Short-Form 36-item Health Survey 
Physical Component Summary. TNF" =tumour necrosis factor-" . VLDA=very low disease activity. *In patients with 
psoriasis a! ecting at least 3% BSA at baseline.  Non-ranked secondary outcome. àResponders are patients with an IGA 
score of 0 or 1 and at least a two-grade reduction from baseline. ¤In patients with psoriatic skin lesions (IGA #2) and 
psoriasis a! ecting at least 3% BSA at baseline. ¦In patients with mNAPSI greater than 0 at baseline. ||In patients with 
HAQ-DI score of 0á35 or greater at baseline.

Table ! : E! cacy endpoints at week 16
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two (1%) of 267 patients in the bimekizumab group 
(one case each of bronchitis and COVID-19 pneumonia). 
No opportunistic infections were reported, and there were 
no cases of active tuberculosis in the study. Fungal 
infections were reported in 12 (4%) of 267 patients receiving 
bimekizumab. Of those, seven (3%) patients were 
identiÞed as having Candida infections. No fungal 
infections were reported in the placebo group. All 
Candida infections were oral candidiasis. All fungal 
infections were mild or moderate, none were systemic, 
and one moderate Candida infection led to study 
discontinuation. One patient had recurrent candidiasis 
(three infections reported to week 16), which did not lead 
to study discontinuation.

Of the safety topics of interest, there was one malignancy 
(basal cell carcinoma in the placebo group) and no 
reported cases of major adverse cardiovascular events, 
uveitis, inßammatory bowel disease, or suicidal ideation 
and behaviour (table 3). Incidence of injection site 
reactions was low, reported by three (1%) of 267 patients 
in the bimekizumab group and none in the placebo 
group. Four (1%) of 267 patients receiving bimekizumab 
reported neutropenia, all of which were non-serious and 
did not lead to study discontinuation. Hepatic events 
were reported in eight (3%) of 267 patients receiving 
bimekizumab and two (2%) of 132 patients receiving 
placebo; most of these were increased liver enzyme 
concentrations and none led to discontinuation (table 3).

Discussion
In this study, dual inhibition of IL-17A and IL-17F with 
bimekizumab had superior e! cacy in the treatment of 
patients with active psoriatic arthritis with inadequate 
response or intolerance to TNF"  inhibitors compared 
with placebo, as shown by the primary and all ranked 
secondary endpoints at week 16. The safety proÞle of 
bimekizumab was consistent with that observed in 
previous clinical studies of bimekizumab in psoriatic 
arthritis.13,14

Bimekizumab was superior to placebo in improving 
the signs and symptoms of psoriatic arthritis over 
16 weeks across a range of outcomes assessing the 
multiple domains of psoriatic arthritis. At week 16, a 
signiÞcantly greater proportion of patients in the 
bimekizumab group reached ACR50 versus the placebo 
group. 59% of patients in the bimekizumab group with 
psoriasis a#ecting at least 3% BSA at baseline had 
complete skin clearance, as measured by PASI100, at 
week 16. The strong responses on bimekizumab and 
low responses on placebo led to large treatment e#ect 
sizes at week 16 for both joint outcomes and skin 
outcomes.

The superior composite MDA response reached by 
patients receiving bimekizumab at week 16 showed 
robust e! cacy across the range of clinical psoriatic 
arthritis manifestations compared with placebo. A 
strong MDA response is particularly relevant as 

Placebo 
(n=132)*

Bimekizumab 
160 mg every 
4 weeks (n=267)

Any TEAE 44 (33%) 108 (40%)

Serious TEAEs  0 5 (2%)

Discontinuation due to TEAEsà 0 2 (1%)

Drug-related TEAEs 4 (3%) 35 (13%)

Severe TEAEs¤ 0 5 (2%)

Deaths 0 0

Most frequent TEAEs in the bimekizumab group¦

Nasopharyngitis 1 (1%) 10 (4%)

Oral candidiasis 0 7 (3%)

Upper respiratory tract infection 2 (2%) 6 (2%)

Infections||

Serious** 0 2 (1%)

Opportunistic 0 0

Active tuberculosis 0 0

SARS-CoV-2 infections 6 (5%) 5 (2%)

Fungal infections 0 12 (4%)

Candida infections   0 7 (3%)

Oral candidiasis   0 7 (3%)

Fungal infections not elsewhere classiÞed 0 4 (1%)

Fungal skin infection 0 1 (<1%)

Tongue fungal infection 0 1 (<1%)

Vulvovaginal mycotic infection 0 2 (1%)

Tinea infections 0 1 (<1%)

Tinea pedis 0 1 (<1%)

Serious fungal infections 0 0

Systemic fungal infections 0 0

Fungal infections leading to discontinuation 0 1 (<1%)

 Candida infections leading to discontination 0 1 (<1%)

Neutropeniaàà 0 4 (1%)

Serious hypersensitivity 0 0

Injection site reactions 0 3 (1%)

Adjudicated suicidal ideation and behaviour 0 0

Adjudicated major adverse cardiovascular event 0 0

Liver function test changes or increases in enzyme concentrations

Alanine aminotransferase more than three times upper limit of normal0 2 (1%)

Aspartate aminotransferase or alanine aminotransferase more than 
three times upper limit of normal

0 4 (1%)

Adjudicated inßammatory bowel disease 0 0

Malignancies 1 (1%) 0

Basal cell carcinoma 1 (1%) 0

Data are n (%). Data reported for the safety set. All TEAEs were coded according to the Medical Dictionary for Regulatory 
Activities (version 19.0). A safety follow-up was conducted 20 weeks after the last dose of bimekizumab for those not 
entering the open-label extension or who discontinued early. TEAE=treatment-emergent adverse event. *One patient 
was randomly assigned but did not receive any doses of placebo, so was not included in the safety set.  One case of 
intestinal obstruction, one of bronchitis, one of COVID-19 pneumonia, one of joint injury, and one of toxic 
encephalopathy. àOne case of stomatitis and one of oral candidiasis. ¤Six events in Þve patients: one case of bronchitis, 
one of back pain, one of toxic encephalopathy, one of headache, one of pruritis, and one of renal pain; one patient 
reported both severe back pain and renal pain. ¦Most frequent adverse events are those occurring in 2% or more 
patients in the bimekizumab group. ||Apart from one case of severe bronchitis, all infections were mild or moderate. 
**One case of bronchitis and one of COVID-19 pneumonia.   One patient had recurrent candidiasis 
(three infections within the 16-week period). ààThree cases of neutropenia and one case of decreased neutrophil count. 

Table ! : Safety outcomes to week 16
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Table 3: Efficacy of secukinumab at week 24 in anti ÐTNF-na•ve and anti ÐTNF-IR patients  

 Secukinumab 300 mg  Secukinumab 150 mg  Secukinumab 150 mg   

Efficacy  endpoint a Valuea 

Effect size  
vs. 

placebo 
(95% CI) 

p-value  
vs.  

placebo  Valuea 

Effect size 
vs. 

placebo 
(95% CI) 

p-value  
vs.  

placebo  Valuea 

Effect size 
vs. 

placebo 
(95% CI) 

p-value  
vs. 

placebo  Placebo  

Anti ÐTNF-na•ve 
patients            

ACR20 response 39/67 (58!2) 
 

OR 7!77  
(3!36Ð
17!98) 

0!0040 
40/63 (63!5) 

OR 9!99  
(4!22Ð
23!66) 

<0!0001 24/65 (36!9) 
OR 3!17  
(1!36Ð
7.40) 

0!0075 10/63 (15!9) 

ACR50 response 26/67 (38!8) 
OR 9!72  
(3!14Ð
30!09) 

<0!0001 28/63 (44!4) 
OR 12!54  

(4!03Ð
39!05) 

<0!0001 16/65 (24!6) 
OR 4!90  
(1!53Ð
15!64) 

0!0074 4/63 (6!3) 

ACR70 response 15/67 (22!4) 
OR 9!72  
(3!14Ð
30!09) 

0!0003 17/63 (27!0) 
 

<0!0001 4/65 (6!2) 
 

0!3654 1/63 (1!6) 

PASI75 responseb 19/30 (63!3) 
OR 7!96  
(2!42Ð 0!0006 20/36 (55!6) 

OR 6!33  
(1!99Ð
20!15) 

0!0018 10/33 (30!3) 
OR 1!94  
(0!59Ð
6!34) 

0!2729 6/31 (19!4) 

PASI90 responseb 16/30 (53!3) 
OR 13!11  

(3!09Ð
55!59) 

0!0005 14/36 (38!9) 
OR 8!09  
(1!92Ð
34!09) 

0!0044 4/33 (12!1) 
OR 1!40  
(0!28Ð
7!02) 

0!6825 3/31 (9!7) 

Anti ÐTNF-IR patients            

ACR20 response 15/33 (45!5) 
OR 4!97  
(1.05Ð
18!26) 

0!0077 11/37 (29!7) 
OR 2!55  

(0.78Ð8!32) 0!1216 5/34 (14!7) 
OR 1!03  
(0.27Ð
3!95) 

0!9639 5/35 (14!3) 

ACR50 response 9/33 (27!3) 
OR 4!37  
(3!14Ð
30!09) 

0!0431 7/37 (18!9) 
OR 2!39 
(0.56Ð
10!15) 

0!2374 2/34 (5!9) 
OR 0!69 
(0.11Ð
4!42) 

0!6941 3/35 (8!6) !"#$$%&'#()'%*'+,-./0/12'3' 4+$5&"678*-9+$"%*'':5;47&&7<$-3='!+>'3?@A'

3B'
'

ACR70 response 5/33 (15!2)  0!0228 4/37 (10!8)  0!1151 2/34 (5!9)  0!2391 0/35 (0!0) 

PASI75 responseb 7/11 (63!6) 
OR 19!29  

(1!77Ð
210!18) 

0!0152 8/22 (36!4) 
OR 6!17  
(0!66Ð
57!30) 

0!1094 4/17 (23!5) 
OR 3!46  
(0!33Ð
36!06) 

0!2986 1/12 (8!3) 

PASI90 responseb 4/11 (36!4) 
OR 6!43  
(0!58Ð
70!74) 

0!1282 5/22 (22!7) 
OR 3!50  
(0!35Ð
34!91) 

0!2859 2/17 (11!8) 
OR 1!37  
(0!11Ð
17!30) 

0!8098 1/12 (8!3) 

Data are n (%), n/N (%). 
aMissing data were imputed as non-response. P-values not adjusted for multiplicity of testing. 

bPASI responses were assessed in patients with �H3% BSA affected by psoriasis at baseline. 

ACR = American College of Rheumatology; BSA = body surface area; PASI = psoriasis area and severity index; TNF = tumor necrosis factor. 
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