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Abstract

Objectives: To explore the relationship between Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and Axial Spondyloarthritis
Disease Activity Score (ASDAS) used in clinical practice and the Assessment of SpondyloArthritis international Society 40% (ASAS40) response,
the primary endpoint in clinical trials in axial spondyloarthritis (axSpA).

Methods: Data from COAST-V, a phase 3 trial of ixekizumab vs placebo in biologic-naive radiographic axSpA (r-axSpA) patients, were analysed.
Patients treated with ixekizumab every 4 weeks were categorized using the ASAS40 response at week 16 and 52. The association between
BASDAI and ASDAS disease states, respectively, and ASAS40 response achieved/not achieved was investigated. Additionally, back pain, fa-
tigue, Bath Ankylosing Spondylitis Functional Index, ASAS Health Index and 36-item Short Form Health Survey Physical Component Summary
scores corresponding to these states were assessed. Results were reported descriptively.

Results: After 16 weeks, 48.1% (39/81) of patients achieved an ASAS40 response. Among them, 71.8% (n=28) and 43.6% (n=17) achieved
BASDAI <3 and BASDAI <2, respectively; 76.9% (n=30) and 33.3% (n=13) attained ASDAS <2.1 and ASDAS <1.3, respectively. Among
ASAS40 responders at week 52 [53.1% (43/81)], 83.8% (n=236) and 51.2% (n=22) of patients achieved BASDAI <3 and BASDAI <2, respec-
tively; 93.1% (n=40) and 41.9% (n=18) attained ASDAS <2.1 and ASDAS <1.3. Lower BASDAI and ASDAS disease states corresponded well
with less back pain, fatigue and functioning impairment and better health-related quality of life.

Conclusions: More than 70% of biologic-naive r-axSpA patients who achieved an ASAS40 response, also attained low disease activity or inac-
tive disease as measured by the BASDAI or ASDAS. Findings may help clinicians translate results from clinical trials into daily practice.

Lay Summary

What does it mean for patients?

This study explored how two measures of disease activity, the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and the Axial
Spondyloarthritis Disease Activity Score (ASDAS), relate to improvements seen in patients with radiographic axial spondyloarthritis (r-axSpA) af-
ter treatment. Researchers used data from a trial involving ixekizumab, a medication for r-axSpA, to examine how well patients responded to
treatment by achieving a 40% improvement based on the Assessment of SpondyloArthritis international Society (ASAS40) criteria. The results
showed that >70% of patients who responded to treatment with ixekizumab using the ASAS40 criteria also had low disease activity or inactive
disease according to BASDAI scores or ASDASs. Additionally, lower disease activity was linked to improvements in symptoms such as back
pain, fatigue and physical function, leading to a better quality of life. These findings may help doctors understand how results from clinical trials
can be applied to everyday care, offering a clearer picture of how treatments can lead to meaningful improvements in patients’ disease manage-
ment and overall well-being.
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Graphical abstract
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BASDAI and ASDAS disease states in relationship to ASAS40 response:
Post hoc analysis of ixekizumab in radiographic axial spondyloarthritis

Data from COAST-V, a phase 3 trial of
ixekizumab versus placebo in biologic-naive
r-axSpA patients were analysed.

More than 70% of biologic-naive r-axSpA patients who achieved an ASAS40
response also attained low disease activity or inactive disease as measured
by BASDAI or ASDAS. Findings may help clinicians translate results from

clinical trials into daily practice.
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Lower BASDAI and ASDAS disease states were well
associated with improved health outcomes.

Key findings
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Key messages

of life.

* Among ASAS40 responders, >70% of biologic-naive r-axSpA patients achieved BASDAI <3 or ASDAS <2.1.
* Achieving lower disease activity was associated with better outcomes in clinical parameters, functioning and health-related quality

* Findings may help clinicians translate results from randomised controlled trials into clinical practice.

Introduction

Axial spondyloarthritis (axSpA) is an immune-mediated
chronic inflammatory disease primarily affecting young adults,
causing chronic back pain, morning stiffness and fatigue,
which often leads to impaired overall functioning and quality
of life. It is generally characterized by inflammation of the
sacroiliac joints and spine and in some patients by progressive
spinal ankylosis due to new bone formation [1, 2]. The pri-
mary treatment goal is remission or low disease activity to im-
prove health-related quality of life (HRQoL) [3]. However,
persistent high disease activity in axSpA contributes signifi-
cantly to radiographic progression and decreased physical
functioning over time [4], making regular clinical assessment
and disease activity recording essential for management [5].
Assessment indices, such as the Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) and the Axial
Spondyloarthritis Disease Activity Score (ASDAS), are key
tools for monitoring disease activity and guiding treatment
decisions [6]. The BASDAI, a widely used patient-reported

outcome (PRO) measure, is especially helpful when CRP data
are unavailable [3, 5, 7]. The ASDAS, introduced in 2009,
combines PROs with inflammatory markers and has become
the preferred tool for measuring disease activity in axSpA as
per the 2022 ASAS-EULAR recommendations [5, 8, 9]. The
ASAS40 response, commonly used in randomized clinical tri-
als (RCTs), measures a >40% improvement and absolute im-
provement of >2units in three of four domains: global
assessment, back pain, physical function (BASFI) and morn-
ing stiffness [10].

Despite these tools, the relationship between ASAS40 re-
sponse and BASDAI scores/ASDASs in biologic-naive patients
with radiographic axSpA (r-axSpA) treated with biologics is
not fully understood. This highlights the need to better under-
stand how ASAS40 relates to disease activity and patient out-
comes to improve clinical decision-making. To address this,
we conducted a post hoc analysis of the COAST-V phase 3
trial (NCT02696785), evaluating ixekizumab (IXE) efficacy
and safety in biologic-naive r-axSpA patients [11, 12].
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We assessed the relationship between ASAS40 response at
weeks 16 and 52 and BASDAI/ASDAS levels, as well as their
correlation with PROs, functioning and HRQoL.

Methods

Study design and patient eligibility criteria for the COAST-V
trial have been described previously [11]. The study was ap-
proved by the ethical review board at each participating site
before the start of the study. COAST-V was conducted in ac-
cordance with the ethical principles of the Declaration of
Helsinki. All patients provided written informed consent be-
fore undergoing study-related procedures. Adult patients
with an established diagnosis of r-axSpA and who fulfilled
the ASAS 2009 criteria for axSpA (sacroiliitis on radiograph
by the modified New York criteria and at least one SpA fea-
ture), inadequate response or intolerance to NSAIDs, a base-
line score of BASDAI >4 and back pain numeric rating scale
(NRS) >4 were randomized (1:1:1:1) to IXE 80 mg every
2 weeks, IXE 80 mg every 4 weeks, adalimumab 40 mg every
2weeks (reference arm) or placebo. After completing
16 weeks, the study entered a dose double-blind treatment pe-
riod during which participants originally in the placebo
or adalimumab group were randomized (1:1) to IXE at every
2- or 4-week treatment and originally randomized IXE
patients continued their same regimens. To assess if treatment
response rates were sustained, parameters were measured up
to 52 weeks [12].

For this post hoc analysis, the patient data relevant to IXE
80 mg administration every 4 weeks were used, as this is the
approved dosage [13, 14]. The COAST-V trial collected data
on ASAS40 (primary endpoint), BASDAI, ASDAS, PROs,
functioning and HRQoL.

In this analysis, those patients who achieved ASAS40 response
at weeks 16 or 52 were referred to as ASAS40 responders and
those who did not achieve ASAS40 response were referred to as
ASAS40 non-responders at the respective timepoints.

The BASDAI comprises six questions that relate to five ma-
jor symptoms: fatigue, total back pain, peripheral arthritis,
enthesitis and both intensity and duration of morning stiff-
ness. Each question is scored on an NRS. The final score is
calculated by the addition of the first four questions and the
average of the last two questions, divided by five. NRS scores
range from 0 (no disease activity) to 10 (highly active dis-
ease). The most commonly used cut-off value for BASDAI is
4, above which a patient is considered to be in an active dis-
ease state [6]. Other BASDAI cut-off values have not been ex-
tensively validated [10]. However, researchers have applied
BASDALI scores <3 or <4 for low disease activity [15, 16]
and BASDAI scores <2 for very low disease activity/remission
[16]. The BASDALI intervals derived from these cut-off values
and applied in our analysis were <2, 2-2.99, 3-3.99 and >4.

The ASDAS is calculated from the assessment of the
patient-reported global assessment of disease activity, total
back pain (BASDAI question 2), peripheral joint pain and/or
swelling (BASDAI question 3), duration of morning stiffness
(BASDAI question 6) and objective measures of inflammation
(CRP or ESR) [10]. The ASDAS disease activity states vali-
dated are <1.3 for inactive disease, >1.3-<2.1 for low dis-
ease activity, >2.1-<3.5 for high disease activity and >3.5
for very high disease activity [17].

Total back pain (BASDAI question 2) and fatigue (Fatigue
Severity NRS) were scored on a scale from 0 to 10, physical

function was measured by applying the BASFI NRS 0-10,
overall functioning and health were assessed by the ASAS
Health Index (ASAS HI; NRS 0-17) and HRQoL parameters
were evaluated using the 36-Item Short Form Health Survey
Physical Component Score (SF-36 PCS; NRS 0-100).

Statistical analysis

ASAS40 achievement at weeks 16 and 52 compared with
BASDAI and ASDAS disease activity states, as well as clinical
outcomes, functioning and HRQoL measures, are presented
descriptively as percentages of patients or mean (s.n.). For re-
sponder analysis, missing data were computed using non-
responder imputation (NRI). For missing data on continuous
parameters, the modified baseline observation carried for-
ward (mBOCF) was used. Analysis of data was performed us-
ing Statistical Analysis System version 9.4 (SAS Institute,
Cary, NC, USA).

Results

Baseline demographics and clinical disease
characteristics of ASAS40 responders and
non-responders at week 16

In the COAST-V trial, ASAS40 responders at week 16
[n=39 (48.1%)] were younger (36.8years) than non-
responders (44.8 years) and had a shorter symptom duration
(11.2 vs 20.1 years), higher CRP (15.5 vs 9.1 mg/l) and were
more often positive for HLA-B27 (100% vs 85.7%) at base-
line. Clinical disease characteristics were similar between the
two groups (Table 1).

Change from baseline to week 52 in BASDAI scores
and ASDASs in ASAS40 responders at weeks 16
and 52

The mean BASDAI score among ASAS40 responders at week
16 declined from 7.0 at baseline to 2.3 at week 16 and was
maintained at 2.2 in week 52. The mean BASDAI score
among ASAS40 responders at week 52 decreased from 6.9 at
baseline to 2.6 at week 16 and slightly decreased further to
1.9 at week 52 (Fig. 1A). A similar pattern was observed for
changes in mean ASDASs among ASAS40 responders at
weeks 16 and 52, with a major decline in the first 16 weeks.
The mean ASDAS among ASAS40 responders at week 16 de-
creased from 3.9 at baseline to 1.7 at week 16 and was main-
tained at 1.6 at week 52. The mean ASDAS among ASAS40
responders at week 52 declined from 3.8 at baseline to 1.8 at
week 16 and slightly decreased further to 1.4 at week
52 (Fig. 1B).

BASDAI and ASDAS disease activity in ASAS40
responders and non-responders at weeks 16 and 52

Among patients who achieved an ASAS40 response at week
16 [48.1% (39/81)], 71.8% (n=28) and 43.6% (n=17)
achieved a BASDAI <3 and BASDAI <2, respectively
(Fig. 2A). Also, ASDAS <2.1 was attained by 76.9% (n = 30)
and ASDAS <1.3 by 33.3% (n=13) of ASAS40 responders
(Fig. 2C). Among patients who achieved an ASAS40 response
at week 52 [53.1% (43/81)], the proportion of patients who
achieved a BASDAI <3 was 83.8% (n=236) and the propor-
tion of patients who achieved a BASDAI <2 was 51.2%
(n=22) (Fig. 2B). An ASDAS <2.1 was attained by 93.1%
(n=40) and ASDAS <1.3 was achieved by 41.9% (n=18) of
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Table 1. Baseline demographics and clinical characteristics by ASAS40 responders/non-responders at week 16

ASAS40 non-responders (n=42)*  Total cohort (n=81)*

Characteristics ASASA40 responders (7 =39)?
Age, mean (s.D.), years 36.8 (9.8)
Males, 1 (%) 34 (87.2)
HLA-B27 positive, 1 (%) 39(100.0
Symptom duration, mean (s.D.), years 11.2 (7.8)
Duration since diagnosis, mean (s.D.), years 5.1(6.7)
csDMARD:s used, 7 (%) 15 (38.5)
BASDAI, mean (s.D.) 7.0 (1.4)
ASDAS, mean (s.D.) 3.9(0.7)
CRP, mean (s.n.), mg/l 15.5(15.4)
Total back pain (BASDAI question 2), mean (s.D.) 7.5(1.5)
Fatigue severity (NRS), mean (s.D.) 7.0 (1.7)
BASFI, mean (s.D.) 6.3 (1.9)
ASAS HI, mean (s.p.) 7.4 (3.4)
SF-36 PCS, mean (s.p.) 36.2 (7.5)

44.8 (12.9) 41. 0(12 0)
34 (81.0) 8 (84.0)
36 (85.7) 5(92.6)

20.1 (12.2) 15 8 (10.8)

11.3 (11.0) 8.4 (9.8)
19 (45.2) 34 (42.0)
6.5(1.2) 6.7 (1.3)
3.5(0.7) 3.7(0.7)
9.1(10.3) 12.2 (14.2)
7.3 (1.2) 7.4 (1.3)
6.4 (1.6) 6.7 (1.6)
5.8(1.7) 6.1(1.8)
7.5(3.3) 7.5 (3.3)

36.7 (6.7) 36.5(7.1)

? Intention-to-treat population who were initially randomized to IXE every 4 weeks.
ASAS40: Assessment of SpondyloArthritis international Society 40% response; ASDAS: Axial Spondyloarthritis Disease Activity Score; ASAS HI: Assessment
of SpondyloArthritis international Society Health Index; NRS: numeric rating scale; SF-36 PCS: 36-Item Short Form Health Survey Physical Component
Score; csDMARD:s: conventional synthetic disease-modifying anti-rheumatic drugs.
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Figure 1. Line graphs show (A) mean BASDAI scores and (B) mean ASDASSs in patients who achieved ASAS40 response at week 16 and 52,
respectively, in the COAST-V trial. Error bars represent s.n.s from the mean. ASAS40: Assessment of SpondyloArthritis international Society 40%

response; ASDAS: Axial Spondyloarthritis Disease Activity Score

ASAS40 responders at week 52 (Fig. 2D). The vast majority
of ASAS40 non-responders at week 16 were in the BASDAI

4 (81.0%) and ASDAS >2.1-<3.5 (73.8%) intervals, with
slightly higher percentages noted at week 52.

Clinical outcomes, functioning and HRQoL by
BASDAI and ASDAS intervals, irrespective of the
ASAS40 response

We were also interested in analysing other clinical outcomes
in relation to BASDAI and ASDAS intervals. Decreasing dis-
ease activity as measured by the BASDAI and ASDAS inter-
vals outlined above was associated with low mean scores for
back pain, fatigue, BASFI and ASAS HI and high mean scores
for SF-36 PCS. The improvements at both time points were
comparable for patients who achieved a BASDAI <2 or an
ASDAS <1.3 as well as for patients who achieved a BASDAI
2.0-2.99 or an ASDAS >1.3-<2.1 (Table 2A and 2B).

BASDAI scores through 52 weeks in COAST-V
irrespective of the ASAS40 response

The investigation of patients (N=81) who achieved specific
BASDAI cut-offs (<4, <3 and <2) for each of the 52 weeks
revealed an early response to IXE treatment within the first
4 weeks. This trend was characterized by 53.1% (n=43) of
participants achieving BASDAI <4, 38.3% (n=31) attaining
BASDAI <3 and 22.2% (n=18) meeting the threshold of
BASDAI <2 at week 16. After week 16 through week 52,
>50% of participants had a BASDAI <4, >40% a BASDAI
<3 and >20% a BASDAI <2, as illustrated in Supplementary
Fig. S1, available at Rheumatology Advances in Practice online.

Discussion

The objective of this post hoc analysis was to explore the re-
lationship between BASDAI and ASDAS and the ASAS40
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Figure 2. (A and B) BASDAI and (C and D) ASDAS intervals in relation to ASAS40 achievement. Stacked bar graphs show BASDAI and ASDAS intervals
in ASAS40 responders/non-responders at week 16 (A and C) and week 52 (B and D) in the COAST-V trial. ASAS40: Assessment in SpondyloArthritis
international Society 40% response; ASDAS: Axial Spondyloarthritis Disease Activity Score
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Table 2. PROs, BASFI, ASAS HI and SF-36 PCS mean scores by BASDAI and ASDAS intervals.

BASDAI intervals (N =78)

Week 16
BASDAI <2 (n=18) BASDAI 2-2.99 (n=13) BASDAI 3-3.99 (n=12) BASDAI >4 (n=33)
Back pain 1.2 2.6 4.2 5.7
Fatigue 1.8 3.1 4.4 6.1
BASFI 1.2 3.1 3.2 5.3
ASAS HI 2.1 4.4 53 7.0
SE-36 PCS 51.2 43.7 45.0 39.4
Week 52
BASDAI <2 (n=22) BASDAI 2-2.99 (n=17) BASDAI 3-3.99 (n=38) BASDAI >4 (n=31)
Back pain 1.3 2.9 3.4 6.1
Fatigue 1.6 3.0 4.5 6.1
BASFI 1.0 2.4 33 5.0
ASAS HI 2.2 4.1 4.6 6.9
SF-36 PCS 51.7 46.7 47.3 39.6

ASDAS intervals (N = 81)

Week 16
ASDAS <1.3 (n=13) ASDAS >1.3-<2.1 (n=22) ASDAS >2.1-<3.5 (n=40) ASDAS >3.5 (n=6)
Back pain 1.1 2.8 51 7.2
Fatigue 2.0 34 53 7.5
BASFI 1.2 2.4 4.7 7.1
ASAS HI 1.8 4.4 6.3 8.7
SF-36 PCS 51.7 46.6 40.3 36.1
Week 52
ASDAS <1.3 (n=18) ASDAS >1.3-<2.1 (n=26) ASDAS >2.1-<3.5 (n=131) ASDAS >3.5 (n=6)
Back pain 1.1 2.8 5.6 7.2
Fatigue 1.8 32 5.6 7.2
BASFI 0.8 2.4 4.7 5.6
ASAS HI 2.5 3.6 6.5 8.7
SF-36 PCS 52.4 47.6 39.7 34.9

ASAS HI: Assessment in SpondyloArthritis international Society Health Index; ASDAS: Axial Spondyloarthritis Disease Activity Score; Back pain: total back
pain (BASDAI question 2); Fatigue: Fatigue Severity Numeric Rating Scale; PRO: patient reported outcomes; SF-36 PCS: 36-Item Short Form Health Survey

Physical Component Score.

response. This is relevant for routine patient care, as the
ASAS40, a measure of relative improvement, is currently the
recommended primary endpoint in clinical trials in axSpA,
while BASDAI and ASDAS, both of which reflect absolute
disease activity levels, are the instruments to manage patients
towards treatment targets in clinical practice.

Our findings demonstrated that >70% of biologic-naive
r-axSpA patients who attained an ASAS40 response at week 16
when treated with IXE 80 mg every 4 weeks achieved low disease
activity or inactive disease as assessed by BASDAI <3 and
ASDAS <2.1, respectively. This proportion increased to 84% of
ASAS40 responders at week 52 who achieved BASDAI <3 and
93% who achieved ASDAS <2.1. At the group level, the mean
BASDAI among ASAS40 responders was 2.3 and 2.2 in weeks
16 and 52, respectively, and the mean ASDAS was 1.7 and 1.6 at
these two timepoints, suggesting overall low disease activity on
average among ASAS40 responders.

Our analysis demonstrates the relationship of ASAS40,
which serves as a clinical improvement response criterion,
with BASDAI and ASDAS, which are used to measure current
disease activity. We also showed improvements in patient
outcomes by several BASDAI and ASDAS intervals.

Although there is no consensus on the ideal cut-off for
BASDAI low disease activity and inactive disease/remission in
axSpA, the cut-off of >4 has been widely recognized in the
literature for the definition of active axSpA [5, 6]. A few stud-
ies have estimated BASDAI cut-off values that can discrimi-
nate the four disease activity states (inactive, low, high and
very high), separated by the validated ASDAS cut-off values
1.3, 2.1 and 3.5. The results of three recent studies [18-20]
were reported as BASDAI values 1.9, 2.1 and 1.6 correspond-
ing to ASDAS 1.3; BASDAI values 3.5, 3.1 and 2.9 corre-
sponding to ASDAS 2.1; and BASDAI values 4.9, 3.7 and 3.8
corresponding to ASDAS 3.5, which largely supports the
BASDAI cut-off values we applied to match the correspond-
ing ASDAS disease activity states.

Irrespective of the ASAS40 response, this study also
showed that gradually lower disease activity levels as mea-
sured by BASDAI and ASDAS were associated with continu-
ously greater improvements in back pain, fatigue, functioning
and HRQoL. Interestingly, achieving BASDAI <3 or ASDAS
<2.1 reflected almost similar improvements in these out-
comes. Improvements achieved by week 16 were maintained
through week 52 at all disease activity levels.
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While this analysis focused on r-axSpA, similar considera-
tions likely apply to non-radiographic axSpA. Also, in psori-
atic arthritis, where ACR 20%, 50% and 70% responses as
primary endpoints in RCTs present comparable challenges in
translation to clinical practice, careful interpretation and
alignment with clinically meaningful outcomes and treat-to-
target measures like Clinical Disease Activity Index for
Psoriatic Arthritis and minimal disease activity are required.
This study did not identify baseline predictors of response to
treatment; these factors have been previously published [21].

Conclusion

This post hoc analysis of data from biologic-naive patients
with r-axSpA treated with IXE 80mg every 4 weeks
(COAST-V trial) revealed a substantial relationship between
an ASAS40 response and the achievement of low disease ac-
tivity as indicated by BASDAI <3 and ASDAS <2.1 or inac-
tive disease as indicated by BASDAI <2 and ASDAS <1.3.
Therefore, these results may help rheumatologists translate
an ASAS40 response reported in clinical trials into their dis-
ease assessment tools in daily practice.

Moreover, achieving low BASDAI or ASDAS disease activ-
ity levels upon treatment is associated with low scores for
back pain and fatigue, better functioning and higher HRQoL,
indicating BASDAI and ASDAS measurements broadly cover-
ing other clinical outcomes that are relevant in axSpA. This is
of particular interest considering the recent treat-to-target
recommendations for axSpA that define treatment targets as
clinical remission/inactive disease or low disease activity to
achieve better patient outcomes.

Supplementary material

Supplementary material is available at Rheumatology

Advances in Practice online.

Data availability
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