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ABSTRACT
Introduction: Clinical remission in patients
with ankylosing spondylitis (AS) has been
determined using composite indices such as the
AS Disease Activity Score inactive disease
(ASDAS-ID), Assessment of SpondyloArthritis
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international Society criteria partial remission
(ASAS-PR), and low Bath AS Disease Activity
Index (BASDAI) scores. The objective of this
exploratory analysis was to evaluate the proportion of secukinumab-treated patients with
AS achieving remission defined based on the
ASDAS-ID (score \ 1.3), ASAS-PR or BASDAI
score B 2.
Methods: The analysis pooled data from the
MEASURE 1 and 2 studies over 3 years. The
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proportion of patients who achieved ASDAS-ID,
ASAS-PR, or BASDAI B 2 with secukinumab was
compared with placebo at week 16; results for
secukinumab-treated patients were summarized
through week 156. Sustainability of each criterion was assessed from week 16 to 156 using
shift analysis. The association between each of
these criteria and specific patient-reported outcomes (PROs), such as health-related quality of
life, function, fatigue, and work impairment,
was also explored.
Results: At week 16, a higher proportion of
secukinumab-treated patients versus placebo
achieved ASDAS-ID (17.6 vs. 3.5%), ASAS-PR
(15.4 vs. 4.1%), or BASDAI B 2 (22.3 vs. 6.4%)
criteria (all P \ 0.0001), which were sustained
through 156 weeks. Shift analysis showed that
the majority of secukinumab-treated patients
achieving remission at week 16 maintained
their status at week 156 (ASDAS-ID, 57.1%;
ASAS-PR, 68.0% and BASDAI B 2, 74.3%).
Remission was also associated with improved
PROs over 156 weeks.
Conclusions: Secukinumab-treated
patients
maintained ASDAS-ID, ASAS-PR, or BASDAI B 2
from week 16 up to 3 years. Patients who
achieved at least one of the three responses/
states, reported improvement in PROs, which
suggests an association of clinical remission/ID
with PROs in patients with active AS.
Trial
registration: ClinicalTrials.gov:
NCT01358175,
NCT01863732,
and
NCT01649375
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Key Summary Points
Why carry out this study?
There is a lack of both evidence from
randomized controlled trials and
universally accepted remission criteria for
axial spondyloarthritis, which are major
barriers to the implementation of a
treatment-to-target approach.

This study was performed to explore
achievement of remission criteria defined
as the Ankylosing Spondylitis (AS) Disease
Activity Score inactive disease (ASDAS-ID),
Assessment of SpondyloArthritis
international Society criteria for partial
remission (ASAS-PR), and low Bath AS
Disease Activity Index (BASDAI) B 2 with
secukinumab using pooled data from two
phase 3 studies in patients with AS.
This is the first time that achievement of
ASDAS-ID (score \ 1.3), ASAS-PR, and
BASDAI B 2, which are reported in the
same data set of patients with AS from the
pivotal secukinumab MEASURE 1 and 2
studies.
What was learned from the study?
In this pooled analysis, the majority of
secukinumab-treated patients who
achieved low disease activity or inactive
disease related to either the criteria of
ASDAS, ASAS-PR, or BASDAI B 2 at week
16 maintained their status up to week 156
at an individual level.
These findings suggest that in addition to
ASDAS-ID and ASAS-PR, BASDAI B 2 may
be considered a useful disease activity
cutoff as a pragmatic tool to assess
remission in clinical practice in patients
with AS.

DIGITAL FEATURES
This article is published with digital features,
including a summary slide, to facilitate understanding of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13326197.

INTRODUCTION
Ankylosing spondylitis (AS) is a debilitating
form of arthritis that primarily affects the axial
skeleton. It is associated with impaired physical
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function, reduced work productivity, and
health-related quality of life (HRQoL) [1–3]. The
main goal of AS treatment is to control disease
activity, with an emphasis on improvement of
signs and symptoms and normalization of
physical function and QoL [4]. Achievement of
remission, inactive disease (ID), or low disease
activity (LDA) is important in patients with
axial spondyloarthritis (axSpA), including AS,
since persistent high disease activity is associated with worse outcomes, including structural
damage and spinal radiographic disease progression [5, 6]. An international task force recommended that a treat-to-target (T2T) strategy
should be the standard treatment approach in
axSpA, with clinical remission, ID, or LDA as the
desired response or target for physicians and
patients [4]. However, the lack of evidence from
randomized controlled trials (RCTs) and of
universally accepted remission criteria are major
barriers to the implementation of a T2T
approach in axSpA [7–9].
Tumor necrosis factor inhibitors (TNFi) have
been shown to be beneficial for the management of AS [10–12]. In clinical studies, up to
40% of patients with AS treated with TNFi were
shown to achieve and sustain remission (AS
Disease Activity Score for inactive disease
[ASDAS-ID] \ 1.3), and 60% of patients (completers) were shown to achieve Bath AS Disease
Activity Index (BASDAI) score \ 3 for up to
8 years [13, 14]. However, it has been shown
that 20–40% of patients treated with TNFi
experience an inadequate response (IR) or
become intolerant to these therapies over time
[15, 16].
Secukinumab,
a
human
monoclonal
immunoglobulin IgG1j antibody that directly
inhibits interleukin-17A, has been shown to
provide rapid and sustained improvement in
the signs and symptoms of active AS in pivotal
phase 3 studies (MEASURE 1 and 2) [17–22].
Given the paucity of data on achievement of
remission targets in the literature, the objective
of this post hoc exploratory analysis was to
evaluate the proportion of secukinumab-treated
patients with AS who achieved remission criteria defined as ASDAS-ID, Assessment of
SpondyloArthritis international Society partial
remission (ASAS-PR), or BASDAI B 2 (a non-

validated cutoff), using pooled data from the
MEASURE 1 and 2 studies, over 3 years. The
association between ASDAS-ID, ASAS-PR, and
BASDAI B 2 and patient-reported outcomes
(PROs) related to HRQoL, social functioning,
work productivity, and activity impairment
were also explored.

METHODS
Study Design and Patients
The study design, patients, methodology and
statistical analysis of the MEASURE 1 (ClinicalTrials.gov: NCT01358175) and 2 (ClinicalTrials.gov: NCT01649375) studies have been
described previously [17, 19, 20]. Briefly, MEASURE 1 was a 2-year phase 3 study followed by a
3-year extension study (ClinicalTrials.gov:
NCT01863732), wherein 371 patients were
randomly allocated to receive intravenous
loading doses of secukinumab (10 mg/kg) or
placebo at baseline and weeks 2 and 4, followed
by subcutaneous (s.c.) maintenance dosing of
secukinumab 150 mg, 75 mg, or placebo every
4 weeks (q4w) starting at week 8. Based on
ASAS20 improvement (20% improvement) in at
least three of four domains, clinical response at
week 16, placebo-treated patients were re-randomized to receive s.c. secukinumab 150 mg or
75 mg at week 16 (ASAS20 non-responders) or
week 24 (ASAS20 responders) [17, 20]. MEASURE 2 is a 5-year phase 3 study, wherein 222
patients received s.c. loading and maintenance
dosing of secukinumab 150 mg, 75 mg, or placebo at baseline and weeks 1, 2, and 3, followed
by q4w starting at week 4. At week 16, placebotreated patients were re-randomized to s.c.
secukinumab 150 mg or 75 mg q4w, regardless
of clinical response [17, 19]. In both studies,
patients agedC 18 years with active AS fulfilling
the modified New York Criteria [23], with a
BASDAI score C 4 [24] and a spinal pain
score C 40 mm on a 100 mm visual analog scale
despite treatment with nonsteroidal anti-inflammatory drugs, were included. Patients with
an IR or intolerance to not more than one TNFi
were included in the study. Exclusion criteria
have been published previously [17, 19, 20].
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MEASURE 1 and 2 studies were conducted in
accordance with the principles of the Declaration of Helsinki (as revised in Brazil 2013), and
all centers received approval from independent
ethics committees or institutional review boards
(see Electronic Supplementary Material [ESM]).
Written informed consent was provided by all
enrolled patients [25]. All human research procedures followed were in accordance with the
principles of the Declaration of Helsinki (as
revised in Brazil 2013). No protected health
information of research participants are disclosed in the current manuscript.
Outcome Measures
The following measures were assessed: ASDASID (score \ 1.3) [26], ASAS-PR (score B 2 in each
of the 4 main ASAS domains) [27], or BASDAI
B 2. Patients were characterized as achieving or
not achieving remission based on achieving
ASDAS-ID, ASAS-PR, or BASDAI B 2. The proportion of patients who achieved ASDAS-ID,
ASAS PR, or BASDAI B 2 with secukinumab
treatment was compared with those receiving
placebo up to week 16. The proportion of
patients achieving and maintaining remission
with secukinumab up to week 156 was also
explored. Sustained remission at week 104 was
defined as maintaining the same state at week
104 as that of the previous time points (weeks
16 and 52). Similarly, sustained ASDAS-ID,
ASAS-PR, or BASDAI state at week 156 was
defined as maintaining the same clinical state at
week 156 as that of the previous time points
(weeks 16, 52, and 104).
The PRO measures included the following
assessment tools: Bath AS Functional Index
(BASFI) [28], AS Quality of Life (ASQoL) measure
[29], Functional Assessment of Chronic Illness
Therapy (FACIT)-Fatigue scale [30], Short-Form
36 (SF-36) Physical Component Summary (PCS)
score, SF-36 Mental Component Summary
(MCS) score [31], and Work Productivity and
Activity Impairment–General Health measure
(WPAI-GH) [32]. BASFI was assessed at baseline
and at weeks 1, 2, and 4, then q4w to week 32,
and then every 8 weeks up to week 156. All
other PROs were assessed at baseline and at

weeks 4, 8, 12, 16, 24, 52, 104, and 156, with the
exception of WPAI-GH, which was assessed at
baseline and at weeks 16, 24, and 52, and
ASQoL, which was not assessed after week 104
in MEASURE 1 and week 52 in MEASURE 2, as
per the respective study protocol.
Statistical Analyses
All analyses used pooled data from the MEASURE 1 and 2 studies for the overall sample
population (originally randomized patients)
and stratified by TNFi status (naı̈ve or IR) at
baseline, unless otherwise specified. Data are
reported only for the approved initiation dose
(150 mg) of secukinumab.
Achieving remission was used as a binary
outcome. Patients were characterized as
achieving or not achieving remission based on
achieving ASDAS-ID, ASAS-PR, or BASDAI B 2.
Shift analysis on ASDAS status from week 16
to 156 included the following ASDAS disease
activity states based on validated criteria: very
high disease activity (VHDA), [ 3.5; high disease activity 2.1–to 3.5; LDA, 1.3 to \ 2.1; and
ID, \ 1.3 [26, 33]. Sustainability of ASAS-PR at
the individual patient level was assessed
between week 16 and weeks 104 and 156 [7].
Shift analysis on BASDAI states from week 16 to
156 was based on following (non-validated)
threshold criteria (C 4, C 3 to \ 4, [ 2 to \ 3,
and B 2).
Comparisons of secukinumab versus placebo
for achieving remission were performed up to
week 16, using Fisher’s exact test. Analysis of
continuous variables used mixed-effect model
repeated measures ([MMRM] with Gaussian
error distribution and missing at random
assumption). For each PRO, the change from
baseline up to week 156 was explored by the
defined remission state using MMRM measures,
with remission state, analysis visit, and randomization strata (TNFi status: naı̈ve or IR) as
factors and weight and baseline score as continuous covariates. Remission status by analysis
visit was included as an interaction term, and
an unstructured covariance structure was
assumed for this model. Remission status variables included ASDAS C-reactive protein
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(ASDAS-CRP \ 1.3), BASDAI B 2, and ASAS-PR.
Remission status was defined as an indicator
variable with value of Yes vs. No (or 1 vs. 0) to
assess the association of remission on change in
PRO. The association between remission status
and PROs were tested with MMRM-based t tests.
The model-based estimates for the individual
remission status coefficients were derived together with 95% confidence intervals (CI) and
P values.

RESULTS
The details of patient disposition and retention
rates in the MEASURE 1 and 2 studies through
week 156 have been reported previously
[18, 19]. In this analysis, 197 and 196 patients
were included in the pooled secukinumab
150 mg and placebo groups, respectively. Only
the patients who received secukinumab 150 mg
were included in the current pooled analysis.
Baseline demographic and clinical characteristics were balanced across the secukinumab and
placebo groups and are shown in Table 1.
Remission Status
At week 16, a higher proportion of secukinumab-treated patients achieved ASDAS-ID,
ASAS-PR, and BASDAI B 2 compared with placebo (ASDAS-ID: 17.6 vs. 3.5%, P \ 0.0001;
ASAS-PR:15.4 vs. 4.1%, P \ 0.001; BASDAI B 2:
22.3 vs. 6.4%, P \ 0.0001). The proportion of
secukinumab-treated patients achieving either
ASDAS-ID, ASAS-PR, or BASDAI B 2 was sustained to 156 weeks (Fig. 1). Similarly, a higher
proportion of secukinumab-treated patients
achieved ASDAS-ID, ASAS-PR, and BASDAI B 2
at week 16 in the TNFi-naı̈ve group versus placebo (ASDAS-ID: 18.9 vs. 4.1%, P \ 0.001; ASASPR: 17.4 vs. 5.7, P \ 0.05; BASDAI B 2: 25.8 vs.
8.2%, P \ 0.001). For TNFi-IR patients, the
proportion of patients with ASDAS-ID, ASAS-PR,
and BASDAI B 2 treated with secukinumab was
14.5, 10.7, and 14.3%, respectively, versus 2.0,
0.0, and 2.0%, respectively, in the placebo
group (P \ 0.05 vs. placebo for all 3 responses/
states; Fig. 2). These responses were sustained

through week 156 in both TNFi -naive and -IR
patients (Fig. 2).
The shift analysis from week 16 to week 104
showed that the majority of secukinumab-treated patients who achieved ASDAS-ID at week 16
maintained ID (60.7%) or had LDA (25%) at
week 104. Analysis from weeks 16 to 156
showed that 57.1% patients maintained ID,
with 14.3% having LDA. Overall, 85.1% of
patients with LDA at week 16 maintained or
improved their status to ID at week 104. Similarly, 64.7% of patients with LDA at week 16
maintained or improved their status to ID at
week 156 (Fig. 3a). The majority of patients with
ASAS-PR at week 16 maintained their response
from week 16 to weeks 104 (80.0%) and 156
(68.0%) (Fig. 3b). The shift analysis from weeks
16 to 104 showed that the majority of secukinumab-treated patients who achieved BASDAIB2 at week 16 maintained their status
(79.4%) or had 2\ BASDAI \3 (20.6%) at week
104; at week 156, 74.3% maintained BASDAI
B 2 and 17.1% had 2 \ BASDAI \ 3. A total of
69.5 and 70% of patients with 2\BASDAI\3 at
week 16 maintained or improved to BASDAI B 2
at weeks 104 and 156, respectively (Fig. 3c).
The shift analysis was also performed in TNFi
subgroups (TNFi-naı̈ve vs. TNFi-IR) through
week 156 (ESM Fig. 1). The majority of patients
(in both the overall population and TNFi subgroups) who had ASDAS-VHDA or BASDAI C 4
status at week 16 improved their disease activity
status at week 156 (Figs. 2, 3; ESM Fig. 1).
Association Between Remission Status
and PROs
At week 156, the ASDAS-ID was found to have a
significant association (in terms of change from
baseline [coefficient in MMRM]; 95% CI) with
BASFI ( - 0.9; 95% CI - 1.29 to - 0.43), ASQoL
(-2.3; 95% CI - 3.71 to - 0.87), SF-36 PCS (3.7;
95% CI 1.68 to 5.69), and WPAI-GH (- 16.7;
95% CI - 25.64 to - 7.82). The co-efficients of
BASFI, ASQoL, and WPAI-GH, respectively, were
all negative in patients with ASDAS-ID, indicating a low degree of functional limitation,
good QoL, and lower impairments in work and
activities. However, no significant association
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Table 1 Baseline demographic and clinical characteristics
Baseline demographic and clinical characteristics

Pooled secukinumab 150 mg
(N = 197)a

Pooled placebo
(N = 196)a

Age (years), mean (SD)

40.8 (11.9)

43.3 (12.7)

Male, n (%)

130 (66.0)

141 (71.9)

Weight (kg), mean (SD)

77.5 (17.2)

78.0 (14.8)

26.8 (5.4)

26.7 (5.1)

Naı̈ve

136 (69.0)

134 (68.4)

Inadequate responder

61 (31.0)

62 (31.6)

195

195

6.7 (7.4)

7.6 (8.9)

Smoking history, n (%)

85 (43.1)

92 (46.9)

Methotrexate use at randomization, n (%)

25 (12.7)

25 (12.8)

CRP (mg/L), mean (SD)

20.2 (35.2)

16.4 (20.9)

DAS28-CRP, n

197

195

3.6 (0.9)

3.8 (0.9)

197

196

6.4 (1.5)

6.6 (1.4)

197

195

5.9 (2.2)

5.9 (2.0)

196

194

11.3 (4.5)

11.6 (4.2)

197

195

24.5 (10.2)

24.4 (9.2)

197

195

35.94 (6.8)

36.27 (6.3)

197

195

39.9 (10.6)

39.5 (10.4)

2

BMI (kg/m ), mean (SD)
Prior TNFi status, n (%)

Time since ﬁrst diagnosis of AS (years), n
Mean (SD)

Mean score (SD)
BASDAI score, n
Mean score (SD)
BASFI score, n
Mean score (SD)
ASQOL score, n
Mean score (SD)
FACIT-Fatigue score, n
Mean score (SD)
SF-36: PCS, n
Mean score (SD)
SF-36: MCS, n
Mean score (SD)
b

WPAI-GH: percentage work time missed due to health , 125
n
Mean (SD)

12.4 (22.4)

WPAI-GH: percentage impairment while working due to 122
healthb, n
Mean (SD)

46.6 (23.7)

117
16.2 (27.4)
111
52.0 (20.9)
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Table 1 continued
Baseline demographic and clinical characteristics

Pooled secukinumab 150 mg
(N = 197)a

Pooled placebo
(N = 196)a

WPAI-GH: percentage overall work impairment due to
healthb, n

122

112

51.2 (25.9)

57.2 (22.7)

193

195

58.3 (22.2)

59.5 (21.6)

197

196

64.8 (17.9)

67.7 (17.4)

197

196

62.6 (19.1)

64.8 (19.6)

197

196

65.2 (18.6)

67.9 (17.7)

Mean (SD)
WPAI-GH: percentage activity impairment due to
healthb, n
Mean (SD)
Total back pain (VAS, 0–100 mm), n
Mean VAS score (SD)
Nocturnal back pain (VAS, 0–100 mm), n
Mean VAS score (SD)
PGA of disease activity (VAS, 0–100), n
Mean VAS score (SD)

AS ankylosing spondylitis, ASQoL Ankylosing Spondylitis Quality of Life, BASDAI Bath Ankylosing Spondylitis Disease
Activity Index, BASFI Bath Ankylosing Spondylitis Functional Index, DAS28-CRP Disease Activity Score 28
joints-C-reactive protein, MCS mental component summary, N total number of patients in the cohort, n number of
patients with response, PCS physical component summary, PGA Patient’s Global Assessment, SF-36 Short-Form Health
Survey-36 Item, SD standrad deviation, TNFi tumor necrosis factor inhibitor, VAS Visual Analog Scale, WPAI-GH Work
Productivity and Activity Impairment Questionnaire-General Health
a
Data are pooled from the MEASURE 1 and 2 studies
b
WPAI-GH work time missed, impairment while working, and overall work impairment, includes employed patients
only
was observed between ASDAS-ID and FACIT-fatigue or SF-36 MCS. At week 156, ASAS-PR and
BASDAI B 2 had a significant association with
all PROs (Fig. 4).

DISCUSSION
Although an internal task force has recommended a T2T strategy, with ASDAS as the
suggested tool for the management of axSpA
[4], a lack of evidence from RCTs for the added
value of a T2T strategy in axSpA and the lack of
universally accepted remission criteria are major
barriers to the implementation of a T2T
approach in axSpA [7–9]. Recently, ASDAS-ID
(score \ 1.3) has been recommended as a preferred measure for remission in AS since it is a
composite index with validated cutoffs,

including an objective marker of inflammation
(C-reactive protein) [4, 34]. However, this measure is still not universally adopted. In 2001, the
ASAS developed a tool that includes a preliminary definition of clinical remission (ASAS-PR),
with assessment of four domains, namely,
patient global assessment of disease activity,
spinal pain, physical function, and spinal
inflammation (based on duration and severity
of morning stiffness), without any assessment
of CRP levels [35]. BASDAI is another widely
used index in both clinical trials and clinical
practice [4, 8] and, therefore, we included the
criteria of this tool in this analysis. There is no
defined clinical remission criteria for BASDAI,
and BASDAI \ 3, B 3, or \ 4 have been used in
clinical trials to define clinical remission or
LDA; however, none of these thresholds have
been validated [7, 14, 36–38]. In the present
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1 Proportion of patients with ASDAS-ID, ASAS-PR
and BASDAI B 2 through week 156 (FAS). Analysis is
based on observed data. aN = 159 after week 104,
b
N = 161 after week 104. *P \ 0.0001, P \ 0.001,
§
P \ 0.01, and àP \ 0.05 versus placebo; P values are
from Fisher’s exact test and are displayed up to week 16,
prior to placebo re-randomization. N = number of
patients included in the analysis, n = number of evaluable
patients. ASAS-PR Assessment of SpondyloArthritis international Society criteria for partial remission, ASDAS-ID
Ankylosing Spondylitis Disease Activity Score for inactive
disease, BASDAI Bath Ankylosing Spondylitis Disease
Activity Index, FAS full analysis set

b Fig.

productivity in patients with AS treated with
secukinumab for 52 weeks [46]. In this post hoc
analysis, we found that ASDAS-ID, ASAS-PR, or
BASDAI B 2 were associated with the majority
of PROs. Physical health status, HRQoL, functional impairment, and work productivity
improved from baseline to 156 weeks in secukinumab-treated patients with AS who achieved
these remission criteria. Mental health status
and fatigue levels did not show an association
with ASDAS-ID; however, both of these PROs
were associated with ASAS-PR and BASDAI B 2.
Limitations

analysis, BASDAI B 2, was used as an exploratory measure of remission, as it would be a
pragmatic tool to assess remission in clinical
practice.
The current analyses showed that 17.6, 15.4,
and 22.3% of patients achieved ASDAS-ID,
ASAS-PR and BASDAI B 2 at week 16, which was
sustained for up to 3 years of treatment with
secukinumab. The proportion of secukinumabtreated patients with ASDAS-ID, ASAS-PR, or
BASDAI B 2 showed similar trends among TNFinaı̈ve and TNFi-IR groups, with a higher proportion in the TNFi-naive group achieving ID or
remission. Shift analysis showed that the
majority of secukinumab-treated patients
achieving LDA or remission state at week 16
improved or maintained their status at week
156. Comparable results were observed in
patients with AS treated with TNFi, with TNFinaı̈ve patients initiating treatment with adalimumab, infliximab, etanercept, and golimumab
showing improvements in ASDAS-ID and ASASPR status after 12 or 24 weeks of treatment
[39–43]. Similarly, treatment with certolizumab
resulted in improvements in ASDAS-ID and
ASAS-PR at week 12 in TNFi-naı̈ve patients or
patients who discontinued TNFi due to secondary treatment failure in AS [44]. A long-term
study on infliximab showed that patients with
AS achieved ASAS-PR after 3 years of treatment
[45].
A previous report from the MEASURE 1 study
showed that sustained long-term efficacy was
associated with improvement in physical function, HRQoL, pain, fatigue, and work

There is conflicting data in the literature
regarding the use of ASAS-PR as a target for
remission in contrast to ASDAS-ID in clinical
trials. The strength of this exploratory analysis
included exploring achievement of ASDAS-ID
together with ASAS-PR and an exploratory target of BASDAI B 2 using secukinumab data
from clinical trials in axSpA. However, the fact
that ASAS-PR and BASDAI B 2 are not validated
remission targets is a limitation of this analysis.
Further limitations are that analyses were posthoc and there was no placebo arm beyond week
16.

CONCLUSION
In this pooled analysis, most secukinumabtreated patients who achieved LDA or inactive
disease related to either ASDAS, ASAS-PR or
BASDAI B 2 at week 16 maintained their status
up to week 156 at an individual level. The
findings with BASDAI were consistent with
those of ASDAS-ID and ASAS-PR, suggesting that
BASDAI B 2 might be considered as a useful
disease activity index to measure remission in
patients with AS in clinical practice; consequently further study and validation are needed. Patients who achieved a remission status at
week 156 also reported improvement in physical function, HRQoL, and work productivity,
which indicates an association between clinical
remission and PROs in patients with active AS.
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2 Proportion of patients with ASDAS-ID, ASAS-PR,
and BASDAI B 2 through week 156 (by TNFi status).
Analysis based on observed data. aN = 114 after week 104,
b
N = 114 after week 104, cN = 45 after week 104,
d
N = 47 after week 104. *P \ 0.0001, P \ 0.001,
§
P \ 0.01, àP \ 0.05 versus placebo; P values are from
Fisher’s exact test and are displayed up to week 16, prior to
placebo re-randomization. N = number of patients
included in the analysis, n = number of evaluable patients.
IR Inadequate response, PR partial remission, TNFi tumor
necrosis factor inhibitor

b Fig.
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Fig. 3 Shift analysis from week 16. Proportion of patients
with ASDAS-ID, ASAS-PR, and BASDAI B 2 responses
at weeks 104 or 156. Shift analysis was performed on
mutually exclusive categories in patients for whom data
were available at both week 16 and weeks 104 or 156.
N = total number of patients included in the analysis,

n = number of evaluable patients who completed week 16.
HDA High disease activity (2.1–3.5), ID inactive disease
(\ 1.3); LDA, low disease activity (1.3 to \ 2.1), VHDA
very high disease activity ([ 3.5)
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4 Association of ASDAS-ID, ASAS-PR, and BASDAI B 2 with PROs (change from baseline to 156 weeks;
coefﬁcient in MMRM). Data are from MMRM, with
analysis visit and TNFi status (overall pooled sample only)
as factors, and weight, baseline score, and remission status
as continuous covariates. Remission status by analysis visit
is included as an interaction term in the model. An
unstructured covariance structure is used for this model.
ASQoL Ankylosing spondylitis (AS) Quality of Life,
BASFI Bath AS Functional Index, CI conﬁdence interval,
FACIT Functional Assessment of Chronic Illness Therapy,
MCS mental component summary of SF-36, MMRM
mixed-effects models for repeated measures, PCS physical
component summary of SF-36, PROs patient-reported
outcomes, SF-36 Short-Form 36 health survey, WPAI-GH
Work Productivity and Activity Impairment–General
Health

b Fig.
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Supplementary Figure 1: Shift analysis from Week 16: Proportion of patients
with ASDAS-ID, ASAS-PR, or BASDAI ≤2 responses at Weeks 104 and 156, by TNFi status
A. Shift in ASDAS status from Week 16 –TNFi-naïve
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