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ABSTRACT
Background The Assessment of SpondyloArthritis 
international Society- European Alliance of Associations for 
Rheumatology recommendations for axial spondyloarthritis 
(axSpA) management include patient assessment for 
biological disease- modifying antirheumatic drug (bDMARD) 
treatment response after at least 12 weeks of treatment. 
The current treat- to- target strategy for axSpA is to achieve 
inactive disease (ID; Axial Spondyloarthritis Disease Activity 
Score (ASDAS) <1.3) or at least low disease activity (LDA; 
1.3≤ASDAS<2.1).
To investigate the association between treatment response 
at week 12 and/or week 24 and attainment of the 
ASDAS<2.1 treat- to- target recommendation at week 52 
in bDMARD- naïve patients with radiographic (r- )axSpA 
treated with ixekizumab (IXE).
Methods This post hoc analysis included patients 
randomly assigned to IXE 80 mg every 4 weeks from 
COAST- V (NCT02696785), a phase 3 trial in bDMARD- naïve 
patients with r- axSpA. The proportion of patients who 
achieved ASDAS<2.1 at week 52 was measured among 
those who attained or not clinically important improvement 
(CII, ∆ASDAS≥1.1) response, and among those with ID, LDA 
and high or very high disease activity at week 12 and/or 
week 24. Non- response was assumed for missing data.
Results Amongst 81 patients, 47 (58.0%) achieved 
ASDAS CII at week 12, with 70.2% (n=33) achieving 
ASDAS<2.1 at week 52. At week 24, 52 (64.2%) patients 
achieved ASDAS CII, with 71.2% (n=37) achieving 
ASDAS<2.1 at week 52. Of the 24 patients who did 
not achieve ASDAS CII at either week 12 or week 24, 5 
(20.8%) achieved ASDAS<2.1 at week 52.
Conclusion This analysis reinforces the current 
recommendation that continuing treatment in those 
achieving ASDAS CII at week 12 and/or week 24 increases 
the likelihood of obtaining ID/LDA at week 52.
Trial registration number NCT02696785.

INTRODUCTION
Axial spondyloarthritis (axSpA) is a chronic 
inflammatory rheumatic and musculoskel-
etal disease predominately affecting the axial 
skeleton (sacroiliac joints (SIJ) and spine).1 
AxSpA is also characterised by variable 

manifestations including peripheral arthritis, 
enthesitis, dactylitis and extramusculoskel-
etal manifestations including anterior uveitis, 
psoriasis and inflammatory bowel disease.1 
Disease progression can lead to new bone 
formation in the form of syndesmophytes 
and joint ankylosis, primarily in the axial 
skeleton.1 The disease is known to affect up 
to 0.1%–1.4% of the adult population world-
wide, with some heterogeneity across preva-
lence studies.2 3 Patients are classified into 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The association of treatment response at week 12 
and achievement of long- term response in patients 
with axial spondyloarthritis (axSpA) has been in-
vestigated for tumour necrosis factor inhibitors in 
two studies, but it has not been confirmed in other 
studies, neither has it been evaluated for other drug 
classes, such as interleukin- 17A inhibitors.

WHAT THIS STUDY ADDS
 ⇒ Over 70% of patients who achieved Axial 
Spondyloarthritis Disease Activity Score (ASDAS) 
clinically important improvement (CII) at week 12 
and/or week 24 subsequently achieved ASDAS<2.1 
at week 52, while 20.8% of the patients who did 
not achieve ASDAS CII at either week 12 or week 24 
then achieved ASDAS<2.1 at week 52.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This analysis informs clinicians on the relevance of 
continuing treatment in biological disease- modifying 
antirheumatic drug- naïve patients with radiograph-
ic axSpA that achieve ASDAS CII at week 12 and/or 
week 24, thus increasing the likelihood of attaining 
inactive disease or low disease activity at week 52.

 ⇒ At the same time, identifying patients unlikely to 
achieve the treatment target may help clinicians 
avoid unnecessary exposure of patients to treat-
ment and consequently potentially lead to increased 
cost- effectiveness.
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two subsets according to the presence of radiographical 
structural damage of the SIJ (radiographic (r)- axSpA, 
also known as ankylosing spondylitis) or its absence (non- 
radiographic (nr)- axSpA).4–6 Nonetheless, these subsets 
have a similar clinical presentation and burden of illness, 
thus reinforcing that they are part of the same disease.4–6

As per the 2022 Assessment of SpondyloArthritis inter-
national Society (ASAS)- European Alliance of Associa-
tions for Rheumatology (EULAR) recommendations, 
treatment of axSpA should be tailored to the patient’s 
disease presentation and should include physical exer-
cise, smoking cessation and physiotherapy. For symp-
tomatic patients, non- steroidal anti- inflammatory drugs 
(NSAIDs) represent first- line pharmacology treatment 
and, for patients with persistently high disease activity 
(HDA), a tumour necrosis factor inhibitor (TNFi), an 
interleukin (IL)- 17A inhibitor (IL- 17i) or a Janus kinase 
inhibitor should be considered while TNFi and IL- 17i are 
currently considered as first- line options.7

Furthermore, the ASAS- EULAR recommendations 
include assessing a patient’s response to biological 
disease- modifying antirheumatic drug (bDMARD) and 
targeted synthetic disease- modifying antirheumatic 
drugs after at least 12 weeks of treatment. If a clinically 
important improvement (CII) in Axial Spondyloarthritis 
Disease Activity Score (ASDAS),6 that is, improvement 
≥1.1, is achieved, the treatment should be continued.7 
ASDAS, preferably calculated using C reactive protein 
(CRP), is a well- balanced index, containing patient- 
reported outcomes as well as an objective sign of inflam-
mation, namely CRP, and it is used for monitoring axSpA 
activity in clinical practice, with existing validated cut- offs 
that define improvement and worsening stages.7 While 
the efficacy of a treat- to- target strategy for axSpA has not 
been proven to be superior to usual care,8 it has been 
shown to lead to better disease activity outcomes and has 
been recommended by an international taskforce.9 10 In 
addition, the international recommendations encourage 
rheumatologists and patients to agree on a treatment 
strategy towards a predefined target, unless there are 
concomitant factors to impede this approach.7 Consid-
ering the evidence of ASDAS being an appropriate target 
for axSpA treatment,7 a reasonable strategy could be to 
achieve sustained inactive disease (ID) or at least low 
disease activity (LDA).9 10

While the association of treatment response at week 12 
and achievement of long- term response in patients with 
axSpA has been investigated for TNFi in two studies,11 12 
it has been neither confirmed in other studies nor eval-
uated for other drug classes, such as IL- 17i. Ixekizumab 
(IXE) is a monoclonal antibody that selectively targets 
IL- 17A, which has been demonstrated to be efficacious in 
the treatment of axSpA (both nr- axSpA and r- axSpA) in 
either bDMARD- naïve or TNFi- experienced patients.13–15

The investigation of the association between early treat-
ment response to IXE and long- term response may help 
rheumatologists to optimise patient treatment. Similarly, 
by identifying patients who are unlikely to achieve the 

treatment target, this may help avoid unnecessary expo-
sure to treatment and consequently potentially lead to 
increased cost- effectiveness. The identification of patients 
unlikely to achieve the desirable long- term targets is very 
informative for clinicians in daily clinical practice.

Therefore, this post hoc analysis aimed to fill this knowl-
edge gap by investigating the association between treat-
ment response to IXE at week 12 and/or week 24 and 
long- term response, namely, achievement of ASDAS<2.1 
at week 52, in bDMARD- naïve patients with r- axSpA.

METHODS
Study design and patient population
COAST- V (NCT02696785) was a 52- week, phase 3, multi-
centre, randomised, double- blind, active- controlled and 
placebo- controlled trial investigating the efficacy of IXE 
in bDMARD- naïve patients with r- axSpA. The COAST- V 
trial design has been published previously.13

Eligible patients were aged 18 years or over with an 
established diagnosis of r- axSpA fulfilling ASAS criteria 
(sacroiliitis on a pelvis radiograph defined by modified 
New York criteria and at least one spondyloarthritis 
feature according to ASAS axSpA classification criteria) 
who had active disease defined as a score of at least 4 on 
the Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI) and a score of at least 4 in the total back pain 
numeric rating scale at screening and baseline. Patients 
were bDMARD- naïve with an inadequate response to at 
least 2 NSAIDs or a history of intolerance to NSAIDs.

Eligible patients were randomised 1:1:1:1 to receive 
80 mg IXE every 2 weeks, 80 mg IXE every 4 weeks (IXE 
Q4W), 40 mg adalimumab every 2 weeks (active refer-
ence group) or placebo. At week 16, patients entered an 
extended treatment period (weeks 16–52) and, during 
this period, IXE treatment groups remained on their 
assigned treatment, and patients originally randomised 
to placebo or adalimumab were re- randomised 1:1 to 
IXE every 2 weeks or IXE Q4W. This post hoc analysis 
includes only those patients randomised to the currently 
approved treatment IXE dose, IXE Q4W (N=81).

Time points
The results at week 16 of COAST- V have been published 
previously,13 including the patient population of this post 
hoc analysis. Time points at 12, 24 and 52 weeks were 
chosen to highlight the time points indicated by the 
ASAS- EULAR recommendations (week 12) for treatment 
review, and a further 12 weeks of treatment, thus leading 
to week 24, which also reflects the common practice of 
assessing patients approximately every 3 months, espe-
cially after a period of HDA and therapeutic changes (as 
it was the trial baseline). Finally, outcomes at week 52 were 
also assessed, representing the conclusion of the clinical 
trial and reflecting longer- term treatment outcome.

Disease activity and clinical response
The proportion of patients achieving an ASDAS<2.1 
(target) or <1.3 (ideal and most conservative target) at 
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week 52 was measured among those attaining a mean-
ingful clinical response at week 12 and/or week 24 and 
those who did not. Response at week 12 and/or 24 was 
measured by achievement or not (non- responders) of 
ASDAS CII; ASDAS major improvement (MI), defined 
as a change of ≥2.0 units; BASDAI50, representing an 
improvement of ≥50% of the BASDAI from baseline; and 
BASDAI<4, which is considered as not active disease.

Furthermore, the proportion of patients who achieved 
an ASDAS<2.1 or <1.3 at week 52 was evaluated among 
those with ID (ASDAS<1.3), LDA (1.3≤ASDAS<2.1), HDA 

(2.1≤ASDAS<3.5) or very HDA (VHDA; ASDAS≥3.5) at 
week 12 and/or week 24.

Statistical analyses
Sankey diagrams were used to illustrate the response 
trajectory of the 81 patients in achieving ASDAS CII and 
ASDAS<2.1 from baseline to week 52.

The proportion of patients achieving an ASDAS<2.1 
(or <1.3) at week 52 was measured according to the 
disease activity or clinical response at weeks 12 and/or 24 
as previously described. In order to gain further insight 

Figure 1 Trajectory of response from baseline to week 52—ASDAS CII. ASDAS, Axial Spondyloarthritis Disease Activity 
Score; CII, clinical important improvement; N, number of patients; W, week.

Figure 2 Trajectory of ASDAS<2.1 from baseline to week 52. ASDAS, Axial Spondyloarthritis Disease Activity Score; N, 
number of patients; W, week.
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into the likelihood of achieving a long- term target among 
those not achieving an early response, the probability of 
ASDAS<2.1 (or <1.3) at week 52 was also calculated in 
those not achieving ASDAS CII or the other response 
measures at week 12, at week 24 and at none of the time 
points.

Additionally, baseline demographic and disease char-
acteristics were analysed by ASDAS CII achievement 
status at weeks 12 and 24, which allowed categorisation of 
response in four groups (response at week 12 and week 
24, at none of the time points,and at each of the time 
points only).

Missing data at the predefined time points (week 
12, week 24 and week 52) were computed using 

non- responder imputation, assuming non- response for 
all missing data.

RESULTS
The 81 patients treated with IXE Q4W that were included 
in this post hoc analysis had a mean (SD) age of 41.0 
(12.1) years, with 84% being males, 93% being positive 
for human leucocyte antigen- B27 and a mean ASDAS of 
3.7 (0.7) (online supplemental table S1).

Response trajectory of patients achieving ASDAS CII at week 
12, week 24 and week 52
Of the 81 patients, 47 (58.0%) and 52 (64.2%) patients 
achieved ASDAS CII at weeks 12 and 24 of the treatment, 

Figure 3 Association between clinical response at weeks 12 and 24 of ixekizumab treatment and attainment of ASDAS<2.1 
at week 52. (A) Proportion of patients who attained ASDAS<2.1 at week 52 among clinical responders at week 12 and/or week 
24. (B) Proportion of patients who attained ASDAS<2.1 at week 52 among clinical non- responders at week 12 and/or week 24. 
Clinical responders are defined as those that achieve ASDAS CII, ASDAS MI, BASDAI50, or BASDAI<4. ASDAS CII is defined 
as a change of ≥1.1 units, and ASDAS MI is defined as a change of ≥2.0 units. BASDAI50 represents an improvement of 
≥50% of the BASDAI from baseline. A BASDAI of <4 is not considered active disease. ASDAS, Axial Spondyloarthritis Disease 
Activity Score; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CII, clinically important improvement; MI, major 
improvement; N, number of patients; W, week.
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respectively. Of the 34 (42.0%) patients who did not 
achieve ASDAS CII at week 12, 10 (29.4%) then reached 
it at week 24, and an additional 4 (13.8%) patients 
achieved ASDAS CII at week 52 (figure 1). However, 
after week 12, five (10.6%) patients lost their ASDAS CII 
response, and after week 24, an additional five (9.6%) 
patients lost response.

Achievement of ASDAS<2.1 at week 12, week 24 and week 52
At baseline, all 81 patients had ASDAS≥2.1, and at week 
12, 34 (42.0%) achieved ASDAS<2.1, with 29 (85.3%) 
maintaining the response at week 24. Of the 47 (58.0%) 
patients with ASDAS≥2.1 at week 12, 8 (29.4%) reported 

an ASDAS<2.1 at week 24. Notably, 11 (25.0%) patients 
who had ASDAS≥2.1 at week 24 ended up having an 
ASDAS<2.1 at week 52. However, five (14.7%) patients 
after week 12 and an additional five (13.5%) patients 
after week 24 did not maintain their ASDAS<2.1 at the 
following time point (figure 2).

Association of clinical response measures at week 12 and 
week 24 with the achievement of ASDAS<2.1 or ASDAS<1.3 
at week 52
At week 52, 43 (53.1%) patients achieved ASDAS<2.1. 
Among the patients who met ASDAS CII, ASDAS 
MI, BASDAI50 and BASDAI<4 response at week 12, 

Figure 4 Association between disease activity at weeks 12 and 24 of ixekizumab treatment and attainment of ASDAS<2.1 or 
ASDAS<1.3 at week 52. ID is defined as ASDAS<1.3, LDA is defined as 1.3≤ASDAS<2.1, HDA is defined as 2.1≤ASDAS<3.5 
and VHDA is defined as ASDAS≥3.5. ASDAS, Axial Spondyloarthritis Disease Activity Score; HDA, high disease activity; ID, 
inactive disease; LDA, low disease activity; n, number of patients; VHDA, very high disease activity; W, week.
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70.2%–93.8% of them subsequently achieved ASDAS<2.1 
at week 52. Among those who met ASDAS CII, ASDAS 
MI, BASDAI50 and BASDAI<4 response at week 24, 
71.2%–88.5% of them later achieved ASDAS<2.1 at week 
52 (figure 3A).

As shown in figure 3B, 10 (29.4%) of the 34 patients 
who did not achieve ASDAS CII at week 12 and equally 
6 (20.7%) of the 29 patients who did not achieve ASDAS 
CII at week 24 attained an ASDAS<2.1 at week 52.

Of the 24 patients who did not achieve ASDAS CII at 
either week 12 or week 24, 5 (20.8%) achieved ASDAS<2.1 
at week 52.

At week 52, 18 (22.2%) of the patients achieved 
ASDAS<1.3. The proportion of patients who achieved an 
ASDAS<1.3 at week 52 among those who attained ASDAS 
CII, ASDAS MI, BASDAI 50 and BASDAI<4 at week 12 
and week 24, ranged from 36.2% to 50.0% and from 
34.6% to 50.0%, respectively (online supplemental figure 
S1A).

Finally, only one (2.9%) of the patients who did not 
achieve ASDAS CII at week 12 and none of the patients 
who did not achieve ASDAS CII at week 24 then achieved 
an ASDAS<1.3 at week 52 (online supplemental figure 
S1B).

Association between disease activity at weeks 12 and 24 
of ixekizumab treatment and attainment of ASDAS<2.1 or 
ASDAS<1.3 at week 52
All eight (9.9%) patients who achieved ASDAS<1.3 (ID) 
at week 12 subsequently attained an ASDAS<2.1 at week 
52, with 7 (87.5%) maintaining the ID status at week 52 
(figure 4A,B). At week 52, 84.6% (n=22) of patients with 
LDA (1.3≤ASDAS<2.1) at week 12 achieved ASDAS<2.1 
while 30.8% (n=8) of these patients achieved ID.

Among the 13 (16.0%) patients with ID at week 24, 9 
(69.2%) patients maintained ID, and all (100%) had an 
ASDAS<2.1 at week 52. Nineteen (79.2%) of those who 
had achieved LDA at week 24 attained ASDAS<2.1 at 
week 52 while 33.3% (n=8) achieved ID.

At weeks 12 and 24, 48.1% (n=39) and 38.3% (n=31) 
of patients had HDA (2.1≤ASDAS<3.5), respectively, and 
of those, 12 (30.8%) and 11 (35.5%) patients achieved 
ASDAS<2.1, while 3 (7.7%) patients and 1 (3.2%) patient 
achieved ID at week 52, respectively (figure 4).

At week 12, eight (9.9%) patients had VHDA 
(ASDAS≥3.5), while at week 52, one patient in this group 
achieved ASDAS<2.1, and none in this group achieved 
ASDAS ID.

In total, 24 patients did not achieve ASDAS CII neither 
at week 12 nor at week 24 (70.6% of the 34 patients who 
did not achieve ASDAS CII at week 12). Compared with 
patients achieving ASDAS CII at both weeks 12 and 24 
(n=42), patients who did not meet ASDAS CII at weeks 
12 nor 24 (n=24) had higher mean age and symptom 
duration, lower level of inflammation on magnetic reso-
nance imaging of the SIJ (MRI- SIJ) and the proportion of 
patients with elevated CRP was lower (table 1).

Of the 24 patients who did not reach ASDAS CII at 
either week 12 or 24, 3 (12.5%) patients subsequently 
achieved ASDAS CII at week 52, while 21 (87.5%) patients 
did not reach ASDAS CII at any visit (weeks 12, 24 and 
52). Their baseline characteristics are summarised in 
online supplemental table S2.

DISCUSSION
The current ASAS- EULAR recommendations endorse 
that patients with r- axSpA receiving a bDMARD should 

Table 1 Baseline demographics and disease characteristics of patients who achieved or did not achieve ASDAS CII at week 
12 and/or week 24

Week 12
Achieved ASDAS CII (N=47)

Week 12
Did not achieve ASDAS CII (N=34)

Week 24
Achieved
ASDAS CII (n=42)

Week 24
Did not achieve
ASDAS CII (n=5)

Week 24
Achieved
ASDAS CII (n=10)

Week 24
Did not achieve
ASDAS CII (n=24)

Age, years 39.4 (12.6) 40.0 (9.3) 40.3 (7.9) 44.1 (13.2)

Male, n (%) 35 (83.3) 4 (80.0) 8 (80.0) 21 (87.5)

HLA- B27 positive, n (%) 41 (97.6) 5 (100.0) 9 (90.0) 20 (83.3)

Symptom duration, years 14.2 (10.8) 13.0 (11.8) 15.8 (11.4) 19.2 (11.5)

MRI- SIJ Spondylarthritis Research 
Consortium of Canada score≥2, n (%)

17 (40.5) 3 (60.0) 2 (20.0) 5 (20.8)

CRP>5 mg/L, n (%) 34 (81.0) 3 (60.0) 8 (80.0) 7 (29.2)

ASDAS score at baseline 4.0 (0.7) 3.8 (1.0) 3.6 (0.6) 3.2 (0.6)

ASDAS score at week 12 1.9 (0.7) 2.1 (0.4) 2.8 (0.6) 2.8 (0.6)

ASDAS score at week 24 1.8 (0.7) 2.6 (0.8) 2.2 (0.8) 3.0 (0.8)

Data are mean (SD) unless stated otherwise.
ASDAS, Axial Spondyloarthritis Disease Activity Score; CII, clinically important improvement; CRP, C reactive protein; HLA- B27, human 
leucocyte antigen B27; MRI- SIJ, magnetic resonance imaging of the sacroiliac joints; N/n, number of patients.
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be assessed after at least 12 weeks of treatment, and if 
a substantial reduction in disease activity (≥1.1 improve-
ment in ASDAS score (ASDAS CII)) is obtained, along 
with a positive opinion from the rheumatologist, the 
medication should be continued.7

In COAST- V, 47 (58.0%) of the bDMARD- naïve patients 
with r- axSpA treated with IXE achieved an ASDAS CII at 
week 12, and 70.2% of them then achieved ASDAS<2.1 
at week 52, the current treat- to- target recommendation.7 
Similarly, 71.2% of the patients who achieved ASDAS 
CII at week 24 then attained an ASDAS<2.1 at week 52. 
Overall, the achievement of ASDAS CII at week 12 was 
maintained through week 52. However, a fluctuation of 
response was reported among the 81 patients for ASDAS 
CII from baseline to week 52, thus prompting further 
analyses on other factors that may be associated with 
maintaining long- term response.

In this analysis, patients achieving an ASDAS CII at 
weeks 12 and/or 24 were more likely to have a shorter 
symptom duration and higher inflammation on MRI- SIJ 
and CRP and to be younger. These results are aligned 
with a recent systematic review of the factors associated 
with sustained remission (defined as achieving and main-
taining ASDAS ID) in axSpA, which highlighted that 
being younger, having shorter duration of disease, and 
male gender were common predictors of remission,16 
as well as other observational studies assessing predic-
tors of response to TNFi,17 18 and the 2022 ASAS- EULAR 
recommendations.7

If patients with r- axSpA in this cohort naïve to previous 
bDMARD therapy have not reached an ASDAS CII 
at weeks 12 or 24, it is unlikely that they will attain the 
treat- to- target goal of at least an ASDAS<2.1 at week 52. 
However, of the 24 patients who did not achieve ASDAS 
CII at either week 12 or week 24, only 5 (20.8%) later 
achieved ASDAS<2.1 at week 52.

Furthermore, of the eight patients with VHDA at week 
12, only one patient achieved ASDAS<2.1 at week 52, 
and none attained an ASDAS<1.3, thus suggesting that 
for patients who remain in VHDA after 12 weeks of treat-
ment, the likelihood of the desired long- term outcome 
is low and treatment cessation should be considered. 
Moreover, this analysis demonstrates that the response at 
weeks 12 and 24 also increases the chance of obtaining 
the state of ID.

This post hoc analysis is not exempted from limita-
tions. First, the objective and the methods of this post hoc 
analysis were not included in the original trial. Second, 
the small sample size and strict selection criteria in a 
randomised clinical trial may not result in a population 
representative of the general population with the disease, 
especially considering that the patient population was 
predominantly male (84%) and white (64%). However, 
treatment dosage and clinical response measures were 
used as standard in clinical practice, providing infor-
mation on patterns and expected outcomes in the real 
world, and these results are similar to those observed in 
patients with TNFi,11 12 and therefore, this adds to the 

generalisability of the current data. Finally, the sample 
size was small, and an analysis of predictors was not 
conducted because it was outside the scope of this post 
hoc analysis; therefore, the results on the factors iden-
tified as different between groups are descriptive only 
and should be interpreted with caution. However, these 
factors have been previously identified as predictors of 
response in other papers.7 16 17

This post hoc analysis suggests that in patients with 
r- axSpA who are naïve to previous bDMARD therapy and 
treated with IXE Q4W, and who have not reached an 
ASDAS CII at weeks 12 or 24, it is unlikely that they will 
attain the treat- to- target goal of at least an ASDAS<2.1 at 
week 52.

These results reinforce the ASAS- EULAR recommen-
dation to continue treatment if ASDAS CII is reached 
at the assessment of response, occurring from week 12, 
which is associated with a higher likelihood of reaching 
ASDAS<2.1 at week 52.

These results can assist rheumatologists in their treat-
ment decisions in daily clinical practice.
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