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Figure 2  Mean BASFI, MOS-Sleep-R Index II, SF-36 PCS and ASQoL scores through Week 52. Randomised set. Missing 
values imputed using multiple imputation. Error bars represent 95% CI. P values calculated at Week 16 for BASFI, SF-36 PCS 
and ASQoL were part of a hierarchical gatekeeping strategy and used reference-based multiple imputation. P values without 
any multiplicity adjustment are indicated as nominal p values and should not be used as an indication of statistical significance. 
For SF-36 PCS and MOS-Sleep R Index II, group-level mean scores between 47 and 53 (represented by the blue shaded 
area) can be considered within the ‘average’ or ‘normal’ range for the US general population. Range of possible values for 
BASFI: 0–10; range of possible values for ASQoL: 0–18. ASQoL, Ankylosing Spondylitis Quality of Life; BASFI, Bath Ankylosing 
Spondylitis Functional Index; BKZ, bimekizumab; CfB, change from baseline; MOS-Sleep R, Medical Outcomes Study Sleep 
Scale Revised; n, number; nr-axSpA, non-radiographic axial spondyloarthritis; PBO, placebo; Q4W, every 4 weeks; r-axSpA, 
radiographic axial spondyloarthritis; SF-36 PCS, Short Form-36 Physical Component Summary; US, United States.
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to bimekizumab approaching that of bimekizumab-
randomised patients.

In a pooled analysis of patients with impaired MOS-
Sleep-R Index II scores at baseline (<45) from BE 
MOBILE 1 and 2 (bimekizumab: n=204; placebo: 
n=131), bimekizumab-randomised patients achieved 
nominally greater mean change from baseline (95% 
confidence interval, CI) in MOS-Sleep-R Index II 
scores at Week 16 versus placebo-randomised patients 
(8.4 (7.3, 9.6) vs 6.4 (5.0, 7.7); nominal p=0.0332).

Work productivity
At Week 16, among patients who were employed at 
baseline, bimekizumab-randomised patients (nr-axSpA: 
n=95; r-axSpA: n=161) demonstrated greater improve-
ments from baseline versus placebo-randomised 
patients (nr-axSpA: n=93; r-axSpA: n=82) in the 
WPAI:axSpA subdomain of presenteeism (nr-axSpA: 
‍–‍24.5% vs –14.1%, nominal p=0.003; r-‍axSpA: –‍20.8% 
vs –‍6.1%, nominal p<0.001; figure  4). Similar results 
were observed for overall work impairment (nr-axSpA: 
–‍26.5% vs –‍14.1%, nominal p=0.001; r-axSpA: –‍22.2% 
vs –6.7%, nominal p<0.001) and for activity impairment 
(nr-axSpA: –24.3% vs –9.7%; r-axSpA: –23.3% vs –14.4%; 
both nominal p<0.001; figure  4), in bimekizumab-
randomised versus placebo-randomised patients at Week 
16. Improvements in these WPAI:axSpA subdomains 
were sustained or further improved to Week 52 with 
bimekizumab treatment, and responses in patients who 

switched from placebo to bimekizumab approached that 
of bimekizumab-randomised patients.

Absenteeism was low at baseline in employed patients 
across both studies. At Week 16, absenteeism in 
bimekizumab-randomised versus placebo-randomised 
patients demonstrated a slight numerical improvement 
from baseline without clear separation from placebo 
(nr-axSpA: –1.4% versus +2.8%, nominal p=0.461; 
r-axSpA: –5.5% vs –1.2%, nominal p=0.151). These 
improvements were sustained or improved at Week 52.

Health-related quality of life
At Week 16, bimekizumab-randomised patients achieved 
higher mean SF-36 PCS and lower mean ASQoL scores 
versud placebo-randomised patients, indicating better 
HRQoL (figure 2). This corresponded to greater mean 
change from baseline with bimekizumab versus placebo 
in SF-36 PCS scores (nr-axSpA: 9.5 vs 5.5; r-axSpA: 9.3; vs 
5.9; both p<0.001)) and ASQoL scores (nr-axSpA: –5.2 
vs –2.5; r-axSpA: –5.0 vs –3.2; both p<0.001). Scores were 
comparable at Week 52. SF-36 MCS scores remained high 
throughout 52 weeks without notable differences in mean 
scores at Week 16 between placebo and bimekizumab-
randomised patients (nr-axSpA: nominal p=0.08 and 
r-axSpA: nominal p=0.8 for differences in change from 
baseline; online supplemental figure S2).

As a substantial proportion of the population did not 
have an impaired SF-36 MCS score at baseline, a sepa-
rate analysis was conducted which focused on patients 

Figure 3  Proportion of patients achieving various thresholds (0 to ≤4) for low BASFI scores at Week 16 and Week 52. 
Randomised set. Missing data imputed using non-responder imputation. BASFI, Bath Ankylosing Spondylitis Functional Index; 
BKZ, bimekizumab; n, number; nr-axSpA, non-radiographic axial spondyloarthritis; PBO, placebo; Q4W, every 4 weeks; r-
axSpA, radiographic axial spondyloarthritis.
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with scores <45 at baseline, pooled across BE MOBILE 1 
and 2 (bimekizumab: n=51; placebo: n=83). This showed 
that bimekizumab-randomised patients with impaired 
SF-36 MCS at baseline achieved a nominally greater 
mean improvement (95% CI) in SF-36 MCS score versus 
placebo-randomised patients (9.1 (7.2, 11.0) vs 4.6 (2.0, 
7.2); nominal p=0.0178).

The proportion of bimekizumab-randomised patients 
achieving a ≥5-point increase in SF-36 PCS at Week 
16 was greater compared with placebo-‍randomised 
patients (nr-axSpA: 64.8% vs 41.3%; r-axSpA: 63.8% vs 
49.5%; figure  5). The proportion of patients achieving 
this response was maintained or further improved with 
bimekizumab treatment, and at Week 52 proportions of 
patients achieving a ≥5-point increase in SF-36 PCS were 
comparable among bimekizumab-randomised patients 
versus patients switching from placebo to bimekizumab 
at Week 16 (nr-‍axSpA: 65.6% vs 64.3%; r-‍axSpA: 69.7% 
vs 68.5%).

A greater proportion of bimekizumab-randomised 
versus placebo-randomised patients across both studies 
also achieved an ≥4-point decrease in ASQoL from base-
line at Week 16 (nr-axSpA: 67.6% vs 37.8%; r-‍axSpA: 
66.1% vs 55.6%; figure  5). The proportion of patients 
achieving this level of response was sustained or further 
improved to Week 52 with bimekizumab treatment and 
was comparable among treatment groups at Week 52 
(nr-‍axSpA: 64.9% vs 60.4%; r-‍axSpA: 69.8% vs 67.8%). 
Similar trends were observed in the proportions of 
patients achieving ASQoL=0 at Week 16 (nr-axSpA: 

28.9% vs 10.3%; r-axSpA: 24.9% vs 16.2%) and Week 52 
(nr-axSpA: 32.8% vs 26.2%; r-axSpA: 34.8% vs 41.4%).

Finally, among bimekizumab-randomised patients 
across both studies, over two-thirds of patients responded 
‘yes’ at baseline to ASQoL items 4 (‘I struggle to do jobs 
around the house’), 8 (‘I keep stopping to rest’), 10 (‘it 
takes a long time to get going in the morning’), 12 (‘I get 
tired easily’) and 14 (‘the pain is always there’). At Week 
52, the proportion of patients responding ‘yes’ reduced 
by over 50% for most ASQoL items (figure 6).

DISCUSSION
The primary treatment goal in axSpA is to maximise long-
term HRQoL outcomes in patients by controlling inflam-
mation and preserving function and social participation. 
Given this, assessing outcomes related to the impact of 
the disease on patients’ lives, in addition to traditional 
clinical outcomes, provides a more comprehensive 
understanding of the efficacy of novel treatments, espe-
cially in the long term.7

This study assessed the long-term (1-year) impacts 
of subcutaneous bimekizumab on patient functioning 
and HRQoL outcomes across the full disease spec-
trum of axSpA. Improvements in physical functioning 
and overall HRQoL were substantially greater in 
bimekizumab-randomised patients versus placebo at 
Week 16, which were sustained or improved with bime-
kizumab treatment to Week 52. In addition, increas-
ingly large proportions of bimekizumab-randomised 
versus placebo-randomised patients achieved 

Figure 4  Change from baseline in work productivity (WPAI:axSpA) outcomes to Week 52. Randomised set. Data are reported 
as observed case. Error bars represent 95% CI. WPAI:axSpA item scores are expressed as a percentage, with a greater 
reduction indicating greater improvement. Week 16 nominal p values are calculated using ANCOVA with baseline WPAI:axSpA 
item score as covariate and treatment, region and either MRI/CRP classification at baseline (nr-axSpA) or prior TNF inhibitor 
exposure (r-axSpA) as fixed effects. Week 16 nominal p values were not adjusted for multiplicity and should not be used as an 
indication of statistical significance. aAbsenteeism, presenteeism and overall work impairment were assessed only in patients 
who were employed at baseline; bImpairment while at paid work due to axSpA; cWork time missed due to axSpA; dOverall work 
impairment is a composite of absenteeism and presenteeism. ANCOVA, analysis of covariance; axSpA, axial spondyloarthritis; 
BKZ, bimekizumab; CfB, change from baseline; CRP, C-reactive protein; MRI, magnetic resonance imaging; nr-axSpA, 
non-radiographic axSpA; PBO, placebo; Q4W, every 4 weeks; r-axSpA, radiographic axSpA; TNF, tumour necrosis factor; 
WPAI:axSpA, Work Productivity and Activity Impairment: axSpA.
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thresholds indicating low disease impact on physical 
function and clinically meaningful improvements 
in overall HRQoL from the start of bimekizumab 
treatment to Week 16, which were sustained to Week 
52. Large reductions in the proportion of patients 
affirming different ASQoL items were also observed 
among patients treated with bimekizumab to Week 
52. Even for ASQoL items with the largest propor-
tion of patients agreeing at Week 52, the reduction in 
proportion was substantial compared with baseline. 
For example, ~40% of patients with nr-axSpA and 
r-axSpA agreed with item 12 (‘I get tired easily’) at 
Week 52 compared with >70% at baseline.

Less marked improvements were observed for sleep 
disturbance and mental component scores, as measured 
by the MOS-Sleep-Index II and SF-36 MCS, respectively. 
This may be as, on average, MOS-Sleep-Index II score 
was only slightly impaired and SF-36 MCS score was 
not impaired when compared with US general popu-
lation norms at baseline, indicating that these patients 
generally had little sleep disturbance and were not 
impacted psychologically.22 26 The latter is likely due to 
the study selection criteria, as patients with moderate to 
severe depression were excluded from the study. Due 
to this, post-hoc pooled analyses among patients with 
impaired MOS-Sleep-Index II and SF-36 MCS scores at 
baseline were conducted. These showed bimekizumab-
randomised patients achieved greater improvements 
in MOS-Sleep-Index II and SF-36 MCS scores versus 
placebo-randomised patients at Week 16.

With regard to work productivity, patients who were 
employed at baseline achieved substantial and sustained 

improvements with bimekizumab treatment in the 
WPAI:axSpA subdomains of work presenteeism and 
overall work impairment. Limited improvements in absen-
teeism were observed, likely due to the low frequency 
of absenteeism at baseline, leaving limited room for 
improvement. However, it has been frequently described 
that absenteeism contributes less to self-reported produc-
tivity loss in employed patients with axSpA compared to 
presenteeism.25 31

Overall, these results suggest that inhibition of IL-17F 
in addition to IL-17A with bimekizumab is associated with 
substantial improvements in patients’ daily functioning, 
including work productivity as well as overall improved 
HRQoL. This is on top of the previously demonstrated 
efficacy of bimekizumab in reducing inflammation and 
clinical signs and symptoms of axSpA.15 These results 
are significant for patients with axSpA, for whom there 
have been some reports of impairment persisting in these 
domains despite receiving treatment. For example, a 
large observational study in Germany found a high prev-
alence of negative workplace experiences among axSpA 
patients, which was found to be associated with impaired 
BASFI scores. Notably, this was not improved with biolog-
ical treatment.32 However, this lack of improvement is 
not the case in all studies, with one systematic literature 
review finding overall work productivity to be improved 
to a greater extent for axSpA patients who received 
biological treatment than placebo.33

In addition, a cross-sectional questionnaire of patients 
with axSpA and psoriatic arthritis found that, despite 
biologic treatment, a high proportion of patients had 
abnormal sleep behaviour which was associated with 

Figure 5  Proportion of patients achieving thresholds for meaningful improvement in SF-36 PCS and ASQoL through Week 
52. Randomised set. Error bars represent 95% CI. aAmong patients with ASQoL≥4. Missing data imputed using non-responder 
imputation. ASQoL, Ankylosing Spondylitis Quality of Life; BKZ, bimekizumab; CI, confidence interval; n, number; nr-axSpA, 
non-radiographic axial spondyloarthritis; PBO, placebo; Q4W, every 4 weeks; r-axSpA, radiographic axial spondyloarthritis; SF-
36 PCS, Short Form-36 Physical Component Summary.
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impaired HRQoL and a higher rate of depressive symp-
toms. In fact, patients on biological therapy reported a 
shorter sleep duration than patients not receiving biolog-
ical therapy.34 Therefore, further research is needed to 
assess the effect of treatments on alleviating the impact 
of axSpA on patient physical function, sleep disturbance 
and work productivity, as this may remain an area of 
unmet need for patients.

Strengths and limitations
The parallel BE MOBILE 1 and BE MOBILE 2 studies 
had similar study designs which enabled the assessment 
of physical function, sleep, work productivity and HRQoL 
across the full disease spectrum of axSpA. The selected 
outcomes and study duration further enabled the assess-
ment of the long-term (1-year) impact of bimekizumab 
treatment on outcomes that are most relevant to patients’ 

Figure 6  Proportion of bimekizumab-randomised patients responding ‘yes’ to individual ASQoL items. Randomised set, 
bimekizumab-randomised patients only. Data are reported as observed case. Items are ordered by decreasing percentage 
of patients reporting ‘yes’ at baseline. AM, morning; ASQoL, Ankylosing Spondylitis Quality of Life; BKZ, bimekizumab; n, 
number; nr-axSpA, non-‍radiographic axial spondyloarthritis; r-axSpA, radiographic axial spondyloarthritis.
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lives. This study presents specific findings, such as the indi-
vidual items of ASQoL, which allows for better apprehen-
sion of the direct impact of treatment on specific features 
of the disease. Moreover, this study provides a deeper 
insight, beyond clinical response criteria, on the impact 
of axSpA on patient functioning and everyday life which 
may be of value to clinicians and to patients themselves.

While this study was able to use established mean-
ingful within-patient improvement thresholds for 
SF-36 PCS and ASQoL,26 29 equivalent thresholds 
have not been established for BASFI. In the absence 
of established responder thresholds for BASFI, the 
proportion of patients reaching different thresholds 
(described for the purpose of this study) for low BASFI 
scores, indicating less physical function impairment, is 
provided.

This study also assessed work productivity using 
WPAI:axSpA scores. Notably, BE MOBILE 1 and 
2 occurred during the COVID-19 pandemic and 
involved patients from multiple countries. Therefore, 
WPAI outcomes, especially absenteeism, may have 
been confounded by pandemic-related job losses and 
country-specific job support measures. Additionally, 
the first question of the WPAI questionnaire does 
not allow patients to specify whether their employ-
ment status is due to the disease or other reasons (eg, 
employer-related or COVID-19-related job losses). 
Further, the 1-year study period may have been too 
short to observe improvements in work productivity 
scores for some patients, particularly for absenteeism, 
where workplace circumstances and support play a 
role in return to work.32

Although the recommended instrument for HRQoL 
in the ASAS-OMERACT core outcome set is the ASAS 
Health Index,35 36 this study used ASQoL, a tool with 
similar content to the ASAS Health Index,37 which 
was specifically developed for use in patients with 
ankylosing spondylitis and has since been validated 
in patients with nr-axSpA.28 29 This allowed for the 
disease-specific impacts of axSpA on overall HRQoL 
to be measured in this current study.

Finally, the clinical trial study design may not have 
wholly reflected the real-world clinical setting; for 
example, patients were excluded from the BE MOBILE 
studies if they had moderate to severe depression, as 
per standard clinical trial safety procedures. It would 
be interesting to determine whether patients with 
depressive symptoms may derive further benefit from 
bimekizumab treatment due to expected improve-
ments in axSpA symptoms related to sleep, work 
productivity and overall HRQoL. This highlights the 
need for further evidence in real-world settings which 
can evaluate the benefits of bimekizumab in these 
patients.

CONCLUSION
In conclusion, this analysis showed that inhibition 
of IL-17F in addition to IL-‍17A with bimekizumab to 

Week 16 resulted in greater improvements in physical 
function, sleep, work productivity and overall HRQoL 
versus placebo in patients across the full disease spec-
trum of axSpA. These responses were sustained or 
further improved beyond the double-blind period 
up to one year. Overall, these results demonstrate 
the value of bimekizumab in improving functioning, 
productivity and overall HRQoL in patients with 
axSpA, meeting a major treatment goal of the disease.

Together with previously published efficacy and 
safety data,13 results from the BE MOBILE 1 and BE 
MOBILE 2 studies support the long-term efficacy of 
bimekizumab in improving clinical outcomes and alle-
viating the impact of axSpA on patients’ lives. Results 
from open-label extension studies and real-world 
evidence reporting will be important to confirm these 
findings.
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