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ABSTRACT
Objectives  To assess 52-week safety and efficacy of 
bimekizumab in patients with active psoriatic arthritis 
(PsA) and prior inadequate response/intolerance to tumour 
necrosis factor inhibitors.
Methods  Patients completing the 16-week phase 
III double-blind, placebo-controlled BE COMPLETE 
(NCT03896581) study entered the open-label extension, 
BE VITAL (NCT04009499). All patients in BE VITAL received 
160 mg bimekizumab every 4 weeks. Safety and efficacy 
are reported to week 52.
Results  A total of 347/400 (86.8%) patients completed 
week 52. To week 52, the exposure-adjusted incidence 
rate/100 patient-years for ≥1 treatment-emergent adverse 
event (TEAE) was 126.0, and was 7.0 for serious TEAEs. 
The most frequent TEAEs were SARS-CoV-2 (COVID-19), 
oral candidiasis, nasopharyngitis and urinary tract 
infection. All fungal infections were mild or moderate in 
severity and localised; two patients discontinued the study 
due to oral candidiasis. No cases of active tuberculosis, 
uveitis or inflammatory bowel disease were reported. 
One sudden death occurred. Sustained efficacy was 
observed with bimekizumab from week 16 to 52 across 
clinical and patient-reported outcomes. At week 52, 
51.7% bimekizumab-randomised and 40.6% placebo/
bimekizumab patients (receiving bimekizumab from 
week 16 to 52) had ≥50% improvement in the American 
College of Rheumatology criteria. Complete skin clearance 
(Psoriasis Area and Severity Index 100) was achieved by 
65.9% bimekizumab and 60.2% placebo/bimekizumab 
patients at week 52. Minimal disease activity was achieved 
by 47.2% bimekizumab and 33.1% placebo/bimekizumab 
patients at week 52.

Conclusions  Bimekizumab demonstrated a safety profile 
consistent with previous reports; no new safety signals 
were identified. Sustained efficacy was observed from 
week 16 to 52.

INTRODUCTION
Psoriatic arthritis (PsA) is a chronic, immune-
mediated inflammatory disease that presents 
across multiple domains including periph-
eral and axial joint inflammation, skin and 
nail psoriasis, dactylitis and enthesitis.1 2 The 
combination of musculoskeletal and skin 
manifestations profoundly impacts patient 
function and quality of life.3 International 
treatment recommendations for PsA focus on 
the achievement of an optimal state of disease 
outcome across all domains of PsA.4 5

Although treatment recommendations do 
not preferentially start with tumour necrosis 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Psoriatic arthritis (PsA) is a chronic, immune-
mediated inflammatory disease that can negatively 
impact patient quality of life.

	⇒ Patients who experience inadequate response or in-
tolerance to tumour necrosis factor inhibitors (TNFi-
IR) are of clinical interest, particularly as second-line 
biologic treatments typically demonstrate limited 
efficacy.
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factor inhibitors (TNFi),6 they are widely used as a first-
line treatment option,4 particularly following the emer-
gence of and greater access to biosimilars. As a result, 
the population of patients who experience inadequate 
response or intolerance to TNFi (TNFi-IR) is of clinical 
interest, particularly as second-line biologic treatments 
typically demonstrate reduced efficacy in this population 
as compared with biologic disease-modifying antirheu-
matic drug (bDMARD)-naïve patients.7 8

The interleukin (IL)-17 cytokine superfamily is a key 
mediator in the pathogenesis of spondyloarthritis.9–11 Of 
the six IL-17 isoforms, IL-17A and IL-17F share approx-
imately 50% sequence homology and overlap in their 
pro-inflammatory function.12 Studies suggesting a shift 
in pro-inflammatory function from IL-17A to IL-17F over 
time in psoriatic disease indicate that dual neutralisation 
of both isoforms may be necessary to prevent secondary 
loss of response.13

Bimekizumab is a humanised monoclonal IgG1 anti-
body that selectively and potently inhibits both IL-17A 
and IL-17F and is more effective at suppressing pro-
inflammatory cytokines in vitro compared with inhibition 
of IL-17A or IL-17F alone.12 The phase III BE OPTIMAL 
and BE COMPLETE studies demonstrated the effi-
cacy and tolerability of subcutaneous bimekizumab in 
bDMARD-naïve patients, and in patients with TNFi-IR, 
respectively.14 15 To week 16, bimekizumab demonstrated 
similar efficacy and tolerability irrespective of patients’ 
prior biologic use. Efficacy and safety has also been 
reported up to 52 weeks in bDMARD-naïve patients.14–16

Long-term tolerability and sustained efficacy are of 
importance to patients with prior TNFi-IR as they often 
do not achieve optimal disease outcomes and may lose 
response over time. As such, new therapies that can 

address these areas are of benefit to this population. Here, 
we present 52-week data of bimekizumab in patients with 
PsA and prior TNFi-IR, a population of clinical interest. 
Data are reported for patients who completed week 16 
of BE COMPLETE and entered the ongoing, phase III, 
open-label extension (OLE) study, BE VITAL.

METHODS
Study design and participants
This manuscript reports data from the BE COMPLETE 
study and the BE VITAL OLE up to 1 year (52 weeks) 
of treatment. Patients from both BE OPTIMAL and BE 
COMPLETE studies could enter the BE VITAL OLE 
and receive subcutaneous bimekizumab 160 mg every 
4 weeks (Q4W) for up to 140 weeks14 15; data reported 
here are only for the patients with prior TNFi-IR who 
were randomised at week 0 of the BE COMPLETE study 
(online supplemental figure 1).

Full methodological details of the BE COMPLETE 
study are reported in the primary manuscript.14 BE 
COMPLETE was a 16-week, phase III, multicentre, 
randomised, double-blind, placebo-controlled study of 
patients with active PsA and prior TNFi-IR, conducted 
at 92 sites in Asia, Eastern Europe, Western Europe and 
North America. The study included a 2–5-week screening 
period, a 16-week double-blind, placebo-controlled treat-
ment period and a 20-week safety follow-up period.

Patients completing week 16 of BE COMPLETE, 
meeting eligibility criteria and providing separate 
informed consent were eligible for enrolment into the 
BE VITAL OLE study. For any patients who discontinued 
early from the BE VITAL OLE for any reason, a safety 
follow-up visit was conducted 20 weeks after the last dose 
of bimekizumab.

Patients
Full inclusion and exclusion criteria were reported previ-
ously.14 Eligible patients had a documented diagnosis of 
adult-onset PsA meeting the Classification Criteria for 
PsA17 for ≥6 months prior to screening. Patients had 
active PsA with a baseline tender joint count (TJC) ≥3 
(of 68), swollen joint count (SJC) ≥3 (of 66) and ≥1 
active psoriatic lesion and/or a documented history of 
psoriasis. An inadequate response (defined as lack of effi-
cacy after at least 3 months of therapy at an approved 
dose) or intolerance to one or two TNFi for either PsA 
or psoriasis, as assessed by the investigator, was required; 
patients with current or previous exposure to any other 
biologics were excluded. The washout period for all TNFi 
was 3 months, except for etanercept which had a washout 
period of 28 days. Patients with a history of inflamma-
tory bowel disease (IBD) and no symptoms of active 
disease at screening were eligible. Concomitant conven-
tional synthetic DMARDs (including methotrexate) were 
permitted during BE COMPLETE as per the criteria 
outlined in the protocol.14 The dose, dosing schedule 

WHAT THIS STUDY ADDS
	⇒ BE COMPLETE and its open-label extension, BE VITAL, demonstrat-
ed that bimekizumab was well tolerated in patients with PsA and 
TNFi-IR up to 52 weeks; the overall safety profile was consistent 
with that observed in prior studies, including incidence of Candida 
infections.

	⇒ Treatment with bimekizumab in patients with active PsA and TNFi-
IR resulted in clinically meaningful improvements in efficacy out-
comes compared with placebo at week 16, which were sustained 
to week 52.

	⇒ In patients initially randomised to placebo, switching to bimekizum-
ab resulted in improvements in efficacy from week 16 to 52.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR 
POLICY

	⇒ These results demonstrate that bimekizumab was a well-tolerated 
and effective treatment option up to 1 year in patients with active 
PsA and TNFi-IR, a subgroup of clinical interest.

	⇒ The ongoing BE VITAL open-label extension will continue to assess 
the long-term safety and efficacy of bimekizumab treatment.

	⇒ These results, alongside other published reports, provide evidence 
for the tolerability and efficacy of bimekizumab across the domains 
of disease and patient populations with PsA.
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and administration route should have remained stable 
until week 16.

Randomisation and masking
At baseline (week 0) of BE COMPLETE, patients were 
randomised 2:1 to receive either subcutaneous bimeki-
zumab 160 mg or placebo Q4W. Patients were stratified by 
region and prior TNFi exposure (inadequate response to 
one or two prior TNFi, or intolerance to TNFi). Patients 
completing week 16 of BE COMPLETE and electing to 
enrol in the BE VITAL OLE received open-label subcu-
taneous bimekizumab 160 mg Q4W. All study timepoints 
are hereafter reported relative to baseline (week 0) of the 
BE COMPLETE randomised controlled study.

Study procedures and outcomes
During BE COMPLETE, efficacy and safety assessments 
were made at baseline (week 0) and Q4W to week 16. 
In the BE VITAL OLE, safety assessments were made at 
weeks 20, 24 and 28, then every 12 weeks to week 52. Effi-
cacy was assessed at week 28, after which patients could 
self-administer bimekizumab and were required to attend 
study visits every 12 weeks thereafter if trained at the 
study site. Patients not self-administering bimekizumab 
could return to the study site every 4 weeks for adminis-
tration of bimekizumab; no assessments were conducted 
at interim visits. Details of the primary, key secondary and 
additional outcomes assessed during BE COMPLETE are 
reported in the primary manuscript.14

The primary objective of the BE VITAL OLE was to eval-
uate the long-term safety and tolerability of subcutaneous 
bimekizumab, as assessed by the incidence of treatment-
emergent adverse events (TEAEs) and serious TEAEs. 
All TEAEs were classified using the Medical Dictionary 
for Regulatory Activities V.19.0. Prespecified safety topics 
of interest included serious, opportunistic (defined as 
infections caused by uncommon pathogens or unusually 
severe infections caused by common pathogens) and 
fungal infections, tuberculosis (TB), neutropenia, hyper-
sensitivity, suicidal ideation and behaviour, depression, 
major adverse cardiovascular events (MACE), liver func-
tion test changes and enzyme elevations, malignancies 
and IBD. Suicidal ideation and behaviour, MACE and 
IBD events were adjudicated by an external adjudication 
committee. A secondary safety variable was the incidence 
of TEAEs leading to withdrawal from study treatment.

Assessment of efficacy was a prespecified secondary 
objective of the OLE. Clinical efficacy outcomes assessed 
up to 52 weeks included ≥20%/50%/70% improvement 
in American College of Rheumatology response criteria 
(ACR20/50/70),18 ≥75%/90%/100% improvement in 
Psoriasis Area and Severity Index (PASI75/90/100, in 
patients with psoriasis involving ≥3% body surface area 
(BSA) at baseline)19 and ACR50+PASI100 (in patients 
with psoriasis affecting ≥3% BSA at baseline). Achieve-
ment of minimal and very low disease activity (MDA/
VLDA) was also assessed up to 52 weeks. MDA/VLDA 
were achieved if 5/7 or 7/7 of the following criteria were 

fulfilled, respectively: TJC ≤1, SJC ≤1, either PASI ≤1 or 
BSA ≤3%, patient’s pain visual analogue scale (VAS) 
≤15, Patient’s Global Assessment of PsA (PGA-PsA) ≤20 
(VAS), Health Assessment Questionnaire-Disability 
Index (HAQ-DI)20 ≤0.5 and tender entheseal points ≤1 
(measured with the Leeds Enthesitis Index (LEI)).21 
Additional clinical efficacy outcomes assessed up to 52 
weeks included SJC, TJC, Physician’s Global Assessment 
of PsA, high-sensitivity C-reactive protein, Disease Activity 
Index for Psoriatic Arthritis (DAPSA) states,22 resolution 
of enthesitis (in patients with enthesitis at baseline; LEI 
or Spondyloarthritis Research Consortium of Canada 
(SPARCC) >0) and resolution of dactylitis (in patients 
with dactylitis at baseline; Leeds Dactylitis Index (LDI) 
>0).23 Psoriatic Arthritis Disease Activity Score (PASDAS) 
states and resolution of nail psoriasis (in patients with 
nail psoriasis at baseline; modified Nail Psoriasis Severity 
Index (mNAPSI) >0) were also assessed up to 52 weeks.

Patient-reported outcome measures reported included 
HAQ-DI, Patient’s Assessment of Arthritis Pain (PtAAP), 
PGA-PsA, Psoriatic Arthritis Impact of Disease-12 (PsAID-
12),24 Short-Form 36-item Health Survey Physical Compo-
nent Summary (SF-36 PCS) and Functional Assessment 
of Chronic Illness Therapy-Fatigue (FACIT-Fatigue).25 
SF-36 PCS, PsAID-12 and FACIT-Fatigue were only evalu-
ated up to week 40.

Statistical analysis
The safety set consisted of all randomised study partici-
pants who received ≥1 dose of bimekizumab.14 Exposure-
adjusted incidence rates (EAIR)/100 patient-years (PY) 
are reported for the safety sets, where available.

Statistical powering, sample size determination and 
details of hierarchical testing are reported in the BE 
COMPLETE primary publication.14 Analysis of the BE 
VITAL OLE was conducted relative to baseline (week 
0) of BE COMPLETE, as per the EULAR guidance for 
reporting clinical trial extension data.26 Missing data for 
binary outcomes were imputed using non-responder 
imputation (NRI); any patients that were not enrolled in 
the BE VITAL OLE were considered as non-responders. 
P values are only reported for binary outcomes at week 
16 and were generated using logistic regression with 
treatment, region and previous TNFi use (inadequate 
response to one or two previous TNFi, or intolerance 
to TNFi) as factors. Continuous outcomes are reported 
using multiple imputation (MI) for missing data based 
on the number of patients randomised at week 0 of BE 
COMPLETE. All analyses were done with SAS, V.9.3 or 
higher.

RESULTS
Patient disposition and baseline characteristics
A total of 556 patients were screened for enrolment into 
BE COMPLETE and 400 were randomised, 267 to subcu-
taneous bimekizumab 160 mg Q4W and 133 to placebo. 
Overall, 388 (97.0%) completed week 16 (263 (98.5%) 
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bimekizumab-randomised patients; 125 (94.0%) placebo-
randomised patients; figure 1). Of all patients randomised 
at baseline, 377 (94.3%) (256 (95.9%) bimekizumab-
randomised patients; 121 (91.0%) placebo-randomised 
patients) entered the BE VITAL OLE (figure 1).

In total, 360 (90.0%) and 347 (86.8%) patients 
remained in the study at weeks 40 and 52, respectively 
(week 40: 246 (92.1%) bimekizumab, 114 (85.7%) 
placebo/bimekizumab; week 52: 236 (88.4%) bimeki-
zumab; 111 (83.5%) placebo/bimekizumab). As per the 
protocol, patients withdrawn from study treatment could 
return for all remaining study visits; of the patients that 
remained in the study at weeks 40 and 52, 4 (1.0%) were 
not on randomised treatment (3 (1.1%) bimekizumab-
treated patients; 1 (0.8%) placebo/bimekizumab-treated 
patient). The most common reasons for discontinu-
ation from the BE VITAL OLE were TEAEs (6 (2.2%) 
bimekizumab-treated patients; 4 (3.0%) placebo/
bimekizumab-treated patients), withdrawal of consent 
(7 (2.6%) bimekizumab-treated patients; 1 (0.8%) 
placebo/bimekizumab-treated patient) and lack of effi-
cacy (3 (1.1%) bimekizumab-treated patients; 3 (2.3%) 
placebo/bimekizumab-treated patients; figure 1).

The baseline patient demographics and disease char-
acteristics, which have been previously reported,14 are 
presented in online supplemental table 1. The study 
population had a mean age of 50.5 (SD 12.5) years, 
with 190 (47.5%) being male. The mean time since PsA 
diagnosis was 9.5 (SD 9.3) years. 307 (76.8%) had inade-
quate response to one TNFi, 44 (11.0%) had inadequate 
response to two TNFi and 49 (12.3%) had intolerance to 

TNFi. 264 (66.0%) patients had psoriasis with BSA ≥3%; 
within this subgroup, the proportion of patients that had 
inadequate response to one or two TNFi, or intolerance 
to TNFi was comparable to the overall population. Prior 
TNFi included adalimumab, etanercept, golimumab, 
infliximab and certolizumab pegol. Additionally, mean 
TJC of 68 joints was 18.7 (SD 13.8), with a mean SJC of 
66 joints of 9.9 (7.7). In the safety set, excluding one 
placebo-randomised patient, 47 (11.8%), 23 (5.8%) and 
24 (6.0%) patients had a history of or ongoing cardiac 
disorders, diabetes mellitus or type 2 diabetes mellitus, 
respectively.

Safety
During the double-blind period of BE COMPLETE, 
108 patients (40.4%) experienced a TEAE on bimeki-
zumab; numerically higher than the 44 patients (33.3%) 
reporting a TEAE on placebo. Up to week 52, ≥1 TEAE 
was reported by 243 of 388 patients while receiving 
bimekizumab (62.6%; EAIR/100 PY: 126.0), including 
placebo-randomised patients who switched to bime-
kizumab at week 16 (68 of 121 (56.2%; EAIR/100 PY: 
127.7)). To week 16, serious TEAEs were reported for 
five patients (1.9%) randomised to bimekizumab, with 
no events reported for placebo patients. Over 52 weeks, 
23 patients (5.9%; EAIR/100 PY: 7.0) reported a serious 
TEAE while on bimekizumab, and there were 16 (4.1%; 
EAIR/100 PY: 4.8) study discontinuations due to TEAEs. 
One death (the cause of which could not be ascertained 
as no autopsy was performed and no death certificate 
was available), deemed unrelated to study treatment, 

Figure 1  Patient disposition. *Patients who withdrew from the study treatment or deviated from assigned randomised 
treatment but returned for all scheduled visits up to and including week 52. †Two patients classified as ongoing as they did not 
have a visit for week 52 but no formal discontinuation reason was reported. BKZ, bimekizumab; OLE, open-label extension; 
Q4W, every 4 weeks.

https://dx.doi.org/10.1136/rmdopen-2023-003855
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occurred in a male bimekizumab-treated patient aged 54 
years with a history of hypertension, aortic regurgitation 
and ECG changes reflective of coronary artery disease 
(table 1). The EAIR/100 PY for TEAEs in bimekizumab-
treated patients from week 0 to 16 (167.2/100 PY) was 
greater than that for the week 16–52 period (125.4/100 
PY; table 1).

The most frequent TEAEs reported to week 52 in 
bimekizumab-treated patients were SARS-CoV-2 (COVID-
19) infections (7.2%; EAIR/100 PY: 8.5), oral candidi-
asis (6.2%; EAIR/100 PY: 7.3), nasopharyngitis (5.9%; 
EAIR/100 PY: 7.0) and urinary tract infection (5.9%; 
EAIR/100 PY: 7.0).

Of all patients receiving bimekizumab, seven (1.8%; 
EAIR/100 PY: 2.1) had serious infections (one case 
each of infective bursitis, postoperative wound infec-
tion, bronchitis, pneumonia, upper respiratory tract 
infection, pyelonephritis acute and pyelonephritis), two 
of which (bronchitis and pneumonia) occurred during 
the placebo-controlled period. Two cases of oesophageal 
candidiasis were reported (0.5%; EAIR/100 PY: 0.6); 
both were classified as opportunistic infections.

There were few cases of neutropenia (five patients 
(1.3%); EAIR/100 PY: 1.5), none required discontinua-
tion or were associated with serious infections. Of hyper-
sensitivity events (19 patients (4.9%); EAIR/100 PY: 5.8), 
8 (2.1%) were dermatitis and eczema events. No hyper-
sensitivity events led to study discontinuation and no 
serious hypersensitivity events were reported. Injection 
site reactions occurred in six patients (1.5%; EAIR/100 
PY: 1.8). Twelve patients (3.1%) reported elevations of 
the liver enzymes alanine aminotransferase or aspartate 
aminotransferase >3 times the upper limit of normal. 
During the BE VITAL OLE (from week 16), two patients 
(0.5%; EAIR/100 PY: 0.6) had an event adjudicated as 
MACE while receiving bimekizumab: one sudden death 
(detailed above) and one cerebral haemorrhage (in a 
male patient aged 51 years with no history of cardiovas-
cular risk factors noted; death did not occur), deemed 
unrelated to study treatment. No cases of active TB, 
uveitis, adjudicated IBD or adjudicated suicidal ideation 
and behaviour were reported.

In the total bimekizumab group, three (0.8%; 
EAIR/100 PY: 0.9) reported cases of malignancies were 
observed after week 16 (excluding non-melanoma skin 
cancer), consisting of one (0.3%; EAIR/100 PY: 0.3) case 
each of endometrial cancer (stage I), recurrent gastric 
cancer and prostate cancer.

A total of 37 patients (9.5%; EAIR/100 PY: 11.6) 
that received bimekizumab during the 52-week period 
(patients randomised to bimekizumab at baseline plus 
patients who switched to bimekizumab at week 16) expe-
rienced a fungal infection, with no reported systemic 
fungal infections. Of these 37 patients, 25 (6.4%; 
EAIR/100 PY: 7.7) experienced a Candida infection, 
the majority of which were oral candidiasis (24 (6.2%); 
EAIR/100 PY: 7.3), and 12 patients (3.1%; EAIR/100 
PY: 3.6) experienced a fungal infection not elsewhere 

classified (NEC). Two cases of Candida infections (both 
oral candidiasis) resulted in study discontinuation (both 
bimekizumab-randomised patients). There were no 
serious Candida infections, with all cases being mild or 
moderate in severity. Five bimekizumab-treated patients 
(1.3%) had recurrent Candida infections; of these, four 
patients (1.0%) had one recurrent infection and one 
patient (0.3%) had four recurrent infections. The propor-
tion of bimekizumab-randomised patients with recurrent 
candidiasis to week 16 was comparable to that from weeks 
16 to 52. A further breakdown of fungal infections can be 
found in online supplemental table 2 and online supple-
mental figure 2.

Efficacy
Bimekizumab was associated with sustained responses 
through week 52 of treatment (figures  2–4). Patients 
originally randomised to bimekizumab showed an 
ACR50 response of 43.4% at week 16 that was sustained 
to 51.7% at week 52, by NRI analysis (table 2, figure 2B). 
In patients who were initially randomised to placebo, a 
rapid improvement, 12 weeks after switching to bimeki-
zumab, was observed; ACR50 response improved from 
6.8% at week 16 to 40.6% at week 52 (NRI; table  2, 
figure  2B). ACR20 and ACR70 responses were also 
sustained to week 52 for bimekizumab-treated patients 
(ACR20: 68.2%; ACR70: 35.6%; table  2, figure  2A,C). 
For placebo-randomised patients, ACR20 and ACR70 
responses improved from week 16 to 52 (ACR20: 15.8%–
60.2%; ACR70: 0.8%–25.6%; table  2, figure  2A,C), 
following the switch to bimekizumab. Observed ACR 
responses, for patients remaining in the study at week 
52, were higher than those using NRI (ACR20: 78.4% 
bimekizumab, 71.4% placebo/bimekizumab; ACR50: 
59.7% bimekizumab, 48.6% placebo/bimekizumab; 
ACR70: 40.8% bimekizumab, 30.6% placebo/bimeki-
zumab; table  2, figure  2). Additionally, improvements 
observed in all of the individual ACR components were 
sustained from week 16 through week 52 for patients 
randomised to bimekizumab (online supplemental 
figure 3).

The proportion of bimekizumab-randomised patients 
with ≥3% BSA affected by psoriasis at baseline that 
achieved complete skin clearance (PASI100; NRI) was 
sustained from week 16 (58.5%) to week 52 (65.9%; 
table  2, figure  3C). At week 16, 4.5% of placebo-
randomised patients achieved PASI100. After switching 
to bimekizumab at week 16, and receiving 36 weeks of 
treatment, 60.2% of these patients achieved PASI100 at 
week 52 (NRI; table 2, figure 3C). PASI90 was achieved by 
74.4% of bimekizumab-randomised patients, and 73.9% 
placebo/bimekizumab patients at week 52 (table  2, 
figure  3B). Observed data for patients remaining in 
the study at week 52 were higher than those using NRI 
(PASI90: 84.0% bimekizumab, 89.0% placebo/bimeki-
zumab; PASI100: 74.4% bimekizumab, 72.6% placebo/
bimekizumab; table 2, figure 3). PASI75 response rates 
are shown in table 2 and figure 3A.

https://dx.doi.org/10.1136/rmdopen-2023-003855
https://dx.doi.org/10.1136/rmdopen-2023-003855
https://dx.doi.org/10.1136/rmdopen-2023-003855
https://dx.doi.org/10.1136/rmdopen-2023-003855
https://dx.doi.org/10.1136/rmdopen-2023-003855


6 Coates LC, et al. RMD Open 2024;10:e003855. doi:10.1136/rmdopen-2023-003855

RMD OpenRMD OpenRMD Open

Table 1  Safety to week 16 and week 52

n (%) (EAIR)*

Weeks 0–16 (double-blind 
period)

Weeks 16–52 (open-
label period) Weeks 0–52 (overall study period)

Placebo 
n=132 (PYAR: 
42.5)

BKZ 160 mg 
Q4W n=267 
(PYAR: 87.1)

Placebo/BKZ 160 
mg Q4W† n=121 
(PYAR: 80.3)

BKZ 160 mg Q4W 
n=267 (PYAR: 259.5)

BKZ 160 mg Q4W 
total† n=388 
(PYAR: 339.8)

Any TEAE 44 (33.3) 108 (40.4) 68 (56.2) (127.7) 175 (65.5) (125.4) 243 (62.6) (126.0)

Severe TEAEs 0 5 (1.9) 3 (2.5) 14 (5.2) 17 (4.4)

Study discontinuation due 
to TEAEs

0 2 (0.7) 6 (5.0) (7.6) 10 (3.7) (3.9) 16 (4.1) (4.8)

Drug-related TEAEs 4 (3.0) 35 (13.1) 21 (17.4) 66 (24.7) 87 (22.4)

Serious TEAEs 0 5 (1.9) 8 (6.6) (10.2) 15 (5.6) (6.0) 23 (5.9) (7.0)

Deaths 0 0 1 (0.8)‡ 0 1 (0.3)‡

Most frequent adverse events§

 � SARS-CoV-2 
(COVID-19)

6 (4.5) 5 (1.9) 7 (5.8) (8.9) 21 (7.9) (8.4) 28 (7.2) (8.5)

 � Oral candidiasis 0 7 (2.6) 7 (5.8) (9.0) 17 (6.4) (6.8) 24 (6.2) (7.3)

 � Nasopharyngitis 1 (0.8) 10 (3.7) 4 (3.3) (5.0) 19 (7.1) (7.7) 23 (5.9) (7.0)

 � Urinary tract infection 3 (2.3) 5 (1.9) 4 (3.3) (5.1) 19 (7.1) (7.7) 23 (5.9) (7.0)

Infections

 � Serious 0 2 (0.7) 3 (2.5) (3.8) 4 (1.5) (1.6) 7 (1.8) (2.1)

 � Opportunistic 0 0 2 (1.7) (2.5)¶ 0 2 (0.5) (0.6)¶

 � Active TB 0 0 0 0 0

Uveitis 0 0 0 0 0

Neutropenia 0 4 (1.5)** 0 5 (1.9) (2.0)†† 5 (1.3) (1.5)††‡‡

Hypersensitivity 1 (0.8) 7 (2.6) 4 (3.3) (5.1) 15 (5.6) (6.0) 19 (4.9) (5.8)

Injection site reactions 0 3 (1.1) 0 6 (2.2) (2.4) 6 (1.5) (1.8)

Adjudicated suicidal 
ideation and behaviour

0 0 0 0 0

Liver function test changes/enzyme elevations

 � ALT >3×ULN 0 2 (0.7) 0 8 (3.0) 8 (2.1)

 � AST or ALT >3×ULN 0 4 (1.5) 2 (1.7) 10 (3.7) 12 (3.1)

Adjudicated MACE 0 0 2 (1.7) (2.5)§§ 0 2 (0.5) (0.6)§§

Adjudicated IBD 0 0 0 0 0

Non-melanoma skin 
cancer

1 (0.8) 0 0 0 0

 � Basal cell carcinoma 1 (0.8) 0 0 0 0

Malignancies excluding 
non-melanoma skin 
cancer

0 0 1 (0.8) (1.3) 2 (0.7) (0.8) 3 (0.8) (0.9)

 � Endometrial cancer 
stage I

0 0 0 1 (0.4) (0.4) 1 (0.3) (0.3)

 � Gastric cancer recurrent 0 0 0 1 (0.4) (0.4)¶¶ 1 (0.3) (0.3)¶¶

 � Prostate cancer 0 0 1 (0.8) (1.3) 0 1 (0.3) (0.3)

Continued
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The proportion of bimekizumab-randomised patients 
achieving the MDA and VLDA composite measures of 
disease activity were 44.2% and 13.5%, respectively, at 
week 16; responses were sustained to week 52 with 47.2% 
and 23.6% achieving these outcomes (NRI; table  2, 
figure  4A, B). Of placebo-randomised patients, 6.0% 
and 2.3% achieved MDA and VLDA at week 16, respec-
tively. At week 52, after switching to bimekizumab, 33.1% 
and 15.0% achieved MDA and VLDA, respectively (NRI; 
table 2, figure 4A, B). For the composite ACR50+PASI100 
measure, in patients with ≥3% BSA affected by psoriasis 
at baseline, 33.5% of bimekizumab-randomised patients 
achieved response at week 16, sustained to week 52 
(46.6%). Of the patients randomised to placebo with 
baseline psoriasis, 1.1% achieved ACR50+PASI100 at 
week 16, which improved to 34.1% at week 52, following 
the switch to bimekizumab (NRI; table  2, figure  4C). 
Additional assessment of disease states, using DAPSA and 
PASDAS, are shown in online supplemental figure 4 at 
weeks 16 and 52 (week 40 for PASDAS).

Assessment of other core PsA disease domains, 
including resolution of enthesitis (LEI; SPARCC), 
dactylitis (LDI) and nail psoriasis (mNAPSI) showed 
improvement with bimekizumab treatment at week 16, 
and were sustained to week 52 (NRI; table 2). At week 
52, proportions of patients with resolution of enthesitis 
were 56.6% (60/106) for LEI and 52.5% (64/122) for 
SPARCC. 85.3% (29/34) and 67.3% (107/159) had reso-
lution of dactylitis and nail psoriasis, respectively. At week 
52, placebo-randomised patients who switched to bimeki-
zumab had resolution of enthesitis (LEI: 58.3% (21/36); 
SPARCC: 52.9% (27/51)), dactylitis (85.7% (12/14)) and 
nail psoriasis (61.4% (51/83)) in similar proportions to 
patients who started on active treatment (NRI; table 2).

Improvements in patient-reported physical func-
tioning, as well as in the key symptoms of pain and 
fatigue, were also sustained from week 16 to week 52 for 
patients randomised to bimekizumab. At week 52, 55.0% 
of patients (with baseline HAQ-DI score ≥0.35) achieved 
HAQ-DI minimum clinically important difference, while 
the mean (SE) change from baseline (CfB) in HAQ-DI 
and PtAAP were −0.39 (0.03) and −32.2 (1.8), respec-
tively. At week 40, the mean (SE) CfB in FACIT-Fatigue 
was 6.0 (0.6) (MI; table  2). The CfB in PsAID-12 total 
score at week 16 (−2.2 (0.1)) was sustained to week 40 
(CfB: −2.5 (0.1); MI; table 2).

DISCUSSION
BE COMPLETE and its OLE, BE VITAL, demonstrated 
that bimekizumab was well tolerated in patients with 
PsA and TNFi-IR up to 52 weeks; the safety profile was 
consistent with that observed in prior studies.14–16 27 28 
Results from the BE COMPLETE study demonstrated 
that bimekizumab was superior to placebo at improving 
the signs and symptoms of PsA, across a range of core 
domains including joints, skin, enthesitis, dactylitis and 
nails at week 16 in patients with TNFi-IR.14 Here, we 
show sustained efficacy for bimekizumab-treated patients 
through to week 52, alongside improvements in efficacy 
from week 16 to week 52 in patients initially randomised 
to placebo, following the switch to bimekizumab.

As previously reported for the double-blind period,14 
patients randomised to bimekizumab experienced 
numerically greater TEAEs, serious TEAEs and other 
AEs of interest than those on placebo; however, overall 
rates were low and consistent with prior studies.14–16 27 28 
During the 52-week period, occurrence of serious TEAEs 
and discontinuations were low in bimekizumab-treated 

n (%) (EAIR)*

Weeks 0–16 (double-blind 
period)

Weeks 16–52 (open-
label period) Weeks 0–52 (overall study period)

Placebo 
n=132 (PYAR: 
42.5)

BKZ 160 mg 
Q4W n=267 
(PYAR: 87.1)

Placebo/BKZ 160 
mg Q4W† n=121 
(PYAR: 80.3)

BKZ 160 mg Q4W 
n=267 (PYAR: 259.5)

BKZ 160 mg Q4W 
total† n=388 
(PYAR: 339.8)

Safety set (all randomised subjects who received at least one dose of the study drug); one placebo-randomised patient withdrew from the 
study before receiving study drug.
*EAIRs are reported for treatment duration >16 weeks, where available.
†Includes patients who switched from placebo to BKZ and only includes TEAEs occurring while receiving BKZ.
‡Sudden death in a patient aged 54 years with a history of hypertension, aortic regurgitation, ECG changes reflective of coronary artery 
disease; no further information available.
§Most frequent adverse events are those occurring in ≥5% of patients in any study arm.
¶Two oesophageal candidiasis.
**Three neutropenia; one neutrophil count decreased.
††Four neutropenia; one neutrophil count decreased.
‡‡Four neutropenia events were grade 3; one neutropenia event was grade 2.
§§One sudden death; one cerebral haemorrhage.
¶¶A male patient aged 56 years with history of primary gastric cancer; permanently discontinued from the study.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BKZ, bimekizumab; EAIR, exposure-adjusted incident rate; IBD, 
inflammatory bowel disease; MACE, major adverse cardiovascular event; PYAR, patient‑years at risk; Q4W, every 4 weeks; TB, tuberculosis; 
TEAE, treatment-emergent adverse event; ULN, upper limit of normal.

Table 1  Continued

https://dx.doi.org/10.1136/rmdopen-2023-003855
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patients. As expected, given the role of IL-17 in anti-
fungal mucosal immunity,29 dual inhibition of IL-17A 
and IL-17F with bimekizumab indeed led to an increased 
incidence of Candida infections, as has been documented 
previously.14 15 27 28 All Candida infections in bimekizumab-
treated patients were of mild or moderate severity and 
no cases were systemic. In the majority of cases, Candida 
infections resolved after treatment with either standard 
topical or oral antifungal treatments and did not lead to 
treatment or study discontinuation. Recurrent infections 
were reported in few patients and, of those with recur-
rent candidiasis, four had a single recurrence and one 
had four recurrent infections. Additionally, EAIRs of 
Candida infections were similar between weeks 0–16 and 
weeks 0–52 for bimekizumab-treated patients, suggesting 
that incidence did not increase with increasing exposure 
to bimekizumab.

With the increased incidence of fungal infections 
reported with bimekizumab across indications, it will 
be important to monitor and report the occurrence of 

fungal infections from long-term trials and real-world 
evidence. Guidance on the identification and manage-
ment of fungal infections, including across different sites, 
will be required for clinical decision making.

Patients receiving bimekizumab from week 0 demon-
strated sustained improvements in clinical outcomes from 
week 16 to 52 across core PsA disease domains, including 
joint and skin outcomes, such as ACR50, PASI100 and 
resolution of enthesitis, dactylitis and nail psoriasis. 
Responses to composite outcomes, assessing multiple 
domains in a single measure, were also sustained to week 
52. Furthermore, assessments from the patient perspec-
tive, evaluating the key symptoms of pain and fatigue, as 
well as health-related quality of life were also improved 
and sustained.

In those patients randomised to placebo, rapid improve-
ments in the core PsA disease domains were observed 
at week 28, 12 weeks after the switch to bimekizumab, 
and were sustained to week 52. While improvements in 
health-related quality of life, including physical function 

Figure 2  ACR Responders to Week 52. Randomised set. For binary variables, p values were calculated using a logistic 
regression model with treatment, prior TNFi exposure, and region as stratification factors. ACR: American College of 
Rheumatology; BKZ: bimekizumab; NRI: non-responder imputation; OC: observed case; Q4W: every 4 weeks; TNFi: tumour 
necrosis factor inhibitor.
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and patient-reported pain and fatigue were observed in 
the switcher population after up to 36 weeks of bime-
kizumab treatment, they did not meet the same level 
of those patients initially randomised to bimekizumab. 
Compared with bimekizumab-randomised patients, those 
randomised to placebo were without bDMARD treatment 
for an additional 16 weeks following an initial washout 
period of up to 3 months, per the study protocol; there-
fore, one possible explanation of these results is that 
the longer washout period may have resulted in worse 
symptoms, including potential progression of structural 
changes, by week 16. As such, placebo/bimekizumab 
patients may not have achieved similar levels of response 
as bimekizumab with only 36 weeks of treatment. This is 
demonstrated in the analysis of the components of the 
ACR response (online supplemental figure 3), where 
physician-rated outcomes improved to a similar extent 
in both groups; however, differences were observed in 
patient-reported outcomes such as pain and physical 
function. Long-term studies, including 2-year data from 

the BE VITAL OLE study, will therefore be required to 
determine whether longer exposure to bimekizumab 
may lead to greater improvements in these outcomes.

As with the previously reported results to week 16 of 
BE COMPLETE, the results reported here for patients 
with PsA and TNFi-IR were of a similar magnitude to 
those reported in BE OPTIMAL for bDMARD-naïve 
patients with PsA.14–16 From these findings, it can be 
seen that bimekizumab treatment from week 0 resulted 
in clinically meaningful improvements to week 52 in a 
patient population that typically experiences reduced 
efficacy with second-line biologic treatments . The results 
reported are therefore of importance to patients with 
PsA and TNFi-IR who, traditionally, do not achieve long-
term optimal disease control, with alternative therapies 
displaying lower efficacy and shorter drug survival when 
compared with bDMARD-naïve patients.7 8

Our current understanding of the evolution of PsA 
pathobiology is limited. Recent in vitro studies, using 
healthy donor human peripheral blood mononuclear 

Figure 3  PASI responders to week 52. Randomised set, in patients with psoriasis affecting ≥3% BSA at baseline. For binary 
variables, p values were calculated using a logistic regression model with treatment, prior TNFi exposure and region as 
stratification factors. BKZ, bimekizumab; BSA, body surface area; NRI, non-responder imputation; OC, observed case; PASI, 
Psoriasis Area and Severity Index; Q4W, every 4 weeks; TNFi, tumour necrosis factor inhibitor.

https://dx.doi.org/10.1136/rmdopen-2023-003855
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cells and dermal fibroblasts and synoviocytes from 
patients with PsA evaluating the role of IL-17F in IL-17-
mediated inflammation, suggest a shift over time to a 
more predominant role for IL-17F in PsA pathogen-
esis.12 13 As such, concurrent inhibition of both IL-17A 
and IL-17F may be necessary for sustained efficacy over 
time.

A limitation of the present study is the lack of a placebo 
comparator beyond week 16, after which all patients 
received open-label subcutaneous bimekizumab. Addi-
tionally, assessments of radiographic outcomes were not 
conducted in this population, but have been reported 
for bDMARD-naïve patients with active PsA treated with 
bimekizumab in the BE OPTIMAL study.16 Despite this, 
BE COMPLETE and the BE VITAL OLE assessed effi-
cacy across a broad range of outcomes, including the 
core domains of PsA, as well as physical function and 
patient-reported pain and fatigue, which are important 
to patients and significant to their burden of disease.30 31 

The BE VITAL OLE will continue to assess the long-term 
efficacy and safety of bimekizumab treatment.

A further limitation is that the patient population of 
this study may not be reflective of the wider, more hetero-
geneous clinical population in terms of age, skin and 
musculoskeletal manifestations, as well as comorbidi-
ties; therefore, the results presented may differ to those 
observed in a real-world clinical setting. Additionally, 
drug survival may be different in the trial population and 
within a trial setting than that which is seen in real-world 
clinical practice.

In conclusion, dual inhibition of IL-17A and IL-17F 
with bimekizumab in patients with active PsA and 
TNFi-IR resulted in clinically meaningful improvements 
in efficacy outcomes compared with placebo at week 16, 
which were sustained to week 52. Bimekizumab was well-
tolerated and the safety profile was consistent with that 
reported previously.

Figure 4  Additional efficacy outcomes to week 52. Randomised set.*In patients with psoriasis affecting ≥3% BSA at baseline, 
PBO n=88; BKZ n=176. For binary variables, p values were calculated using a logistic regression model with treatment, prior 
TNFi exposure and region as stratification factors. ACR, American College of Rheumatology; BKZ, bimekizumab; BSA, body 
surface area; MDA, minimal disease activity; NRI, non-responder imputation; OC, observed case; PASI, Psoriasis Area and 
Severity Index; PBO, Placebo; Q4W, every 4 weeks; TNFi, tumour necrosis factor inhibitor; VLDA, very low disease activity.
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