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Objective. To evaluate the effect of ixekizumab on self-reported functioning and health in patients with active
nonradiographic axial spondyloarthritis (SpA).

Methods. COAST-X was a randomized, controlled trial conducted in patients with nonradiographic axial SpA over
52 weeks. Participants were randomized at a ratio of 1:1:1 to receive 80 mg of ixekizumab subcutaneously every
4 weeks or 2 weeks or placebo for 52 weeks. Self-reported functioning and health end points included the Medical
Outcomes Study Short Form 36 (SF-36) health survey, Assessment of Spondyloarthritis International Society (ASAS)
health index, and European Quality of Life-5 Dimensions-5 Level (EQ-5D-5L) health-utility descriptive system.

Results. Compared to placebo, ixekizumab treatment resulted in improvement of SF-36 physical component sum-
mary scores from baseline, with a score of 4.7 improving to 8.9 with ixekizumab therapy every 4 weeks (P < 0.05) and a
score of 9.3 with ixekizumab therapy every 2 weeks (P < 0.01); the greatest improvements were observed in the
domains of physical functioning, role-physical, and bodily pain at weeks 16 and 52. A higher proportion of patients
receiving ixekizumab therapy every 2 weeks reported ≥3 improvements based on the ASAS health index from baseline
to weeks 16 and 52 (P < 0.05). Significantly more patients receiving ixekizumab every 4 weeks reported improvements
in “good health status” on the ASAS health index (ASAS score of ≤5) at weeks 16 and 52 (P < 0.05). Patients receiving
ixekizumab reported improvements on the EQ-5D-5L compared to those who received placebo at week 16 (0.11 ver-
sus 0.17 for patients receiving treatment every 4 weeks and 0.19 for patients receiving treatment every 2 weeks;
P < 0.05), which remained consistent at week 52. There were no clinical meaningful differences in responses based
on the ixekizumab dosing regimen for patients who received ixekizumab therapy every 2 weeks or every 4 weeks.

Conclusion. In patients with nonradiographic axial SpA, therapy with ixekizumab was superior to placebo in the
improvement of self-reported functioning and health at weeks 16 and 52.

INTRODUCTION

Axial spondyloarthritis (SpA) is a chronic inflammatory dis-

ease affecting mainly the axial skeleton (1). The term “axial SpA”
encompasses patients with either radiographic axial SpA, which

is also referred to as ankylosing spondylitis (AS), or nonradio-

graphic axial SpA, which is defined by a diagnosis of axial SpA

with the absence of definite sacroiliitis on radiograph (2). Among

all patients with axial SpA, the proportion of patients with nonra-

diographic axial SpA varies. Ranges from 40% to 60% have been
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reported (3–5). The burden of the disease is similar between indi-

viduals with nonradiographic axial SpA and individuals with AS

(6–8). Patients with these conditions have comparable levels of

pain, fatigue, and morning stiffness and have a patient profile

characterized by impaired physical function and work productivity

and an overall reduction in functioning and health.
Pharmacologic treatment with nonsteroidal antiinflammatory

drugs (NSAIDs) is recommended for patients with axial SpA as a
first-line treatment for improving back pain and stiffness (1,9,10).
Second-line treatment comprises biologic disease-modifying
antirheumatic drugs (bDMARDs) such as tumor necrosis factor
inhibitors (TNFi) (9). However, patients with nonradiographic axial
SpA had limited approved therapeutic options until recently. In
the US, certolizumab pegol (11), ixekizumab, and secukinumab
are the only biologic currently approved by the US Food and Drug
Administration for the treatment of nonradiographic axial SpA,
whereas in Europe, adalimumab (12), certolizumab pegol (13),
etanercept (14), and golimumab (15) have been approved by the
European Medicines Agency for the treatment of this disease.
Approximately 60% of patients with nonradiographic axial SpA
are treated with bDMARDs; however, patients often switch to

another biologic due to inadequate response or intolerance
(16–18). Thus, there remains a significant unmet need for patients
with nonradiographic axial SpA.

Ixekizumab is an immunoglobulin G4 monoclonal antibody
that selectively targets interleukin-17A with high affinity and has
recently been approved in the US and European Union for the
treatment of patients with active AS and nonradiographic axial
SpA (19,20). The present study, COAST-X, investigated the effi-
cacy and safety of ixekizumab in the nonradiographic axial SpA
population. Ixekizumab had beneficial effects on disease activity,
and it is important to note that these effects translated to improve-
ment in the overall functioning and health of our study population.
Here, we present results on self-reported functioning and health
overall in individuals with nonradiographic axial SpA as measured
by the Medical Outcomes Study 36-Item Short Form (SF-36)
health survey, the Assessment of Spondyloarthritis International
Society (ASAS) health index, and European Quality of Life-5
Dimensions (EQ-5D) descriptive system through 52 weeks of
treatment.

PATIENTS AND METHODS

Study design. The COAST-X study is a phase III multicen-
ter, randomized, controlled trial (RCT) with a 52-week duration,
evaluating the efficacy and safety of ixekizumab in patients with
active nonradiographic axial who are bDMARD-naive. Study pro-
tocol was reviewed and approved by applicable local ethics
review boards. All procedures performed in studies involving
human participants were in accordance with the ethical standards
of the institutional and/or national research committees at all sites
where these studies were conducted. The RCT follows the princi-
ples of good clinical practice, standards set by the International
Council for Harmonization, and local laws and regulations and
conducted in accordance with the Declaration of Helsinki and its
later amendments or comparable ethical standards. All enrolled
patients provided written informed consent prior to study

SIGNIFICANCE & INNOVATIONS
• Self-reported functioning and health measure-

ments are important in understanding the impact
of treatment from the perspective of the patient.

• Ixekizumab improves overall functioning and health
in patients with nonradiographic axial spondyloar-
thritis, measured by Study Short Form 36, Assess-
ment of Spondyloarthritis International Society
health index, and European Quality of Life-5
Dimensions-5 Level health-utility descriptive system.

• Improved overall functioning and health is reported
regardless of treatment regimen (80mg ixekizumab
every 2 weeks or 80 mg ixekizumab every 4 weeks).
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participation. Data sets generated and/or analyzed during the
present study are available from the corresponding author upon
reasonable request.

Study participants. Inclusion criteria have been previ-
ously detailed (21). Briefly, eligible patients were ages 18 years
or older with an established diagnosis of axial SpA by a physician
who fulfilled the ASAS classification criteria for nonradiographic
axial SpA (22). Patients meeting the radiographic criterion of def-
inite sacroiliitis according to the modified New York criteria
(according to central reading by 2 readers and an adjudicator in
case of a discrepancy) were excluded (23). Patients were also
required to have disease activity at screening and at baseline
(defined as having a Bath Ankylosing Spondylitis Disease Activity
Index score of ≥4 and total back pain score of ≥4 on a 0–10
scale), an inadequate response to 2 or more NSAIDs or a history
of intolerance to NSAIDs, and no prior treatment with bDMARDs.
Patients were also required to have objective signs of inflamma-
tion, which was defined as evidence of sacroiliitis on magnetic
resonance imaging (MRI; central reading by 2 readers and an
adjudicator in case of a discrepancy) and/or elevated C-reactive
protein (CRP) levels (>5 mg/liter). Active sacroiliitis on MRI was
determined using the ASAS definition (22,24). Participants were
allowed to continue background medications, including NSAIDs,
conventional synthetic DMARDs (csDMARDs; methotrexate,
hydroxychloroquine, and sulfasalazine), glucocorticoids, and
analgesics that may be allowed if treated at a stable dose for at
least 4 weeks prior to baseline randomization. If used,
csDMARDs were not to be used in any combination with other
csDMARDs.

Interventions. COAST-X interventions have been previ-
ously described (21). Briefly, patients were randomly assigned at
a ratio of 1:1:1 to receive subcutaneous injections of ixekizumab
(80 mg) every 4 weeks, subcutaneous injections of ixekizumab
(80 mg) every 2 weeks, or placebo every 2 weeks. At week
0, patients assigned to ixekizumab treatment regimens were ran-
domly assigned at a 1:1 ratio to receive a starting dose of either
80 mg ixekizumab or 160 mg ixekizumab (2 injections of 80 mg
each). To maintain blinding of the study participants, all patients
received 2 injections at week 0 and 1 injection every 2 weeks dur-
ing the remainder of the blinded treatment dosing period. Ixekizu-
mab and its matching placebo were visually indistinguishable
from each other. Starting at week 16, patients were able to switch
to open-label ixekizumab every 2 weeks or subsequent TNFi
treatment (after receiving open-label treatment every 2 weeks for
at least 8 weeks) if their disease activity required escalation of
treatment at investigator discretion with no specific predefined cri-
teria. Patients who had switched to open-label treatment contin-
ued to be followed up during the study. Patients, investigators,
and all other personnel involved in the conduct of the study were
blinded to individual treatment assignments through the

52-week blinded period. For patients who switched to open-label
treatment with ixekizumab every 2 weeks, the study site person-
nel, patient, and study team remained blinded to the initial
randomization.

Outcome measures. The effects of ixekizumab on func-
tioning and health were assessed using 3 secondary major end
points: SF-36, the ASAS health index, and EQ-5D-5 level (EQ-
5D-5L). Assessments were recorded at weeks 0 (baseline), 4, 8,
16, 36, and 52 with the SF-36 and ASAS health index and at
weeks 0, 16, and 52 with the EQ-5D-5L.

The SF-36 is a 36-item patient-administered measure
designed as a short, generic assessment of health including
the following domains: physical functioning (PF), role-physical
(RP), bodily pain (BP), general health (GH), vitality (VT), role-
emotional (RE), social functioning (SF), and mental health
(MH) (25,26). Domain scores range from 0 to 100, with higher
scores indicating better levels of function and/or better health.
The physical component summary (PCS) and mental compo-
nent summary (MCS) scores are calculated based on differential
weighting of normalized and z-transformed 8 domain scores
with normative scores of 50. Domain scores are answered
based on Likert-type scales of 1 to 5. Version 2 of the SF-36
(the acute version) utilizes a 1-week recall period and has been
used in the COAST-X study (25). Domains (scale 0–100, with
higher scores indicating better health) were used in the spyder-
grams (27) as well as changes in the least squares mean (LSM)
from baseline in PSC and MSC scores (Figure 1). T scores for
SF-36 domains or component scores are based on the general
US population norms of 2009. The calculation of age/gender–
matched norms for each domain in the spydergrams (Figure 1)
are based on 1998 US population norms and matched to the
distribution of the protocol population.

The ASAS health index is a disease-specific health index
designed to assess global functioning and health in patients with
SpA. It covers areas of physical, emotional, and social functioning
based on categories summarized in the ASAS/World Health
Organization International Classification of Functioning, Disability,
and Health core set for AS (28). This 17-item instrument has
sum scores ranging from 0 (good health) to 17 (poor health) (29).
Each item consists of one question that the patient needs to
respond to with either “I agree” (score 1), “I do not agree” (score
0), or “not applicable” (only for items 7 and 8). If the patients
choose “not applicable,” the sum score is analyzed based on
n = 16 or n = 15. A score of “1” is given where the item is
affirmed, indicating adverse health. All item scores were summed
to yield a total score or index (29). An improvement of ≥3 from
baseline on the ASAS health index represents a clinically mean-
ingful change and attaining a “good health status” is defined by
having a score of ≤5 (30).

The EQ-5D-5L provides societal preferences for health
states (health utility) based on 5 dimensions of health: mobility,
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self-care, usual activities, pain/discomfort, and anxiety/depres-
sion. Each dimension can be scored on a 5-level scale: no prob-
lems, slight problems, moderate problems, severe problems, and
extreme problems. The patient’s completed EQ-5D-5L descriptive
system was converted into a societal utility value using an available
UK population–based algorithm providing a health-utility index
score between �0.59 (very severe health, i.e., “worse than death”)
and 1.0 (perfect health [continuous variable]) (31).

Statistical analysis. Efficacy analyses were conducted on
the intent-to-treat population regardless of the starting dose. The
primary analysis for continuous outcomes (e.g., the SF-36 and
ASAS health index) used a mixed-effects repeated measures
model with treatment, geographic region (Europe and non-
Europe), screening of MRI/CRP status, baseline value, visit, base-
line value by visit interaction, and treatment by visit interaction as
fixed factors at week 0 (baseline), 4, 8, 16, 36, and 52. When
using mixed-effects repeated measures modeling, there was no
prior imputation for missing data. Analyses for ASAS health index
responses and good health status used logistic regression, which
included treatment, geographic region, and MRI/CRP status at
baseline. For continuous outcomes of EQ-5D-5L, analysis of
covariance models included treatment, geographic region,
screening MRI/CRP status, and baseline value. Modified baseline

observation carried forward (BOCF) for missing data imputation
was used with the EQ-5D-5L. For patients determined to be treat-
ment nonresponders at the discretion of investigators who had
treatment switched to open-label ixekizumab every 2 weeks, only
data up to switching were included in the analyses, with data
afterward treated as missing with nonresponder imputation. In
patients who discontinued the study drug due to an adverse
event, modified BOCF was used. In patients who discontinued
the study drug for any other reason, the last nonmissing observa-
tion before discontinuation was carried forward. Patients who
were randomized without at least 1 post-baseline observation
were not included in the modified BOCF analysis except for those
discontinuing study treatment due to the occurrence of an
adverse event.

Subgroup analysis was conducted for all functioning and
health end points of the proportion of patient achieving an ASAS
criteria for 40% improvement (ASAS40) response at week
16 using the intent-to-treat population. A logistic regression
model with treatment, subgroup, and the interaction of subgroup
by treatment included as factors was used for analysis. Treatment
group differences were evaluated within each category of the
subgroup using Fisher’s exact test, regardless of whether the
interaction was statistically significant. Missing data was imputed
using nonresponder imputation.

Figure 1. Medical Outcomes Study Short Form 36 (SF-36) health survey domain scores at baseline, week 16, and week 52 in the intent-to-treat
population of the COAST-X trial. Subgroups included patients who received 80 mg of ixekizumab every 2 weeks (IXE Q2W), patients who received
80mg of ixekizumab every 4 weeks (IXE Q4W), and patients who received placebo (PBO). Spydergrams depict modified baseline observation car-
ried forward SF-36 domain scores (0–100 scale) and US age- and gender-matched normative values (A/G Matched Norm). SF-36 age- and
gender-matched norms are based on the 1998 US population norms and patient counts for each age and gender distribution of the protocol pop-
ulation. BP = bodily pain; GH = general health MH = mental health; PF = physical functioning; RE = role-emotional; RP = role-physical;
SF = social functioning; VT = vitality.
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RESULTS

Of the 303 patients with nonradiographic axial SpA who
were enrolled in the present study, 96 received ixekizumab
every 4 weeks, 102 received ixekizumab every 2 weeks, and
105 received placebo (Table 1). Baseline characteristics and dis-
ease activity values at baseline were similar between the random-
ized treatment groups. Study patients had a mean � SD age of
40.3 � 13.0 years; 53% (160) of 303 patients were female, and
79% (239) were White. Patients had a mean � SD body mass
index of 27.3 � 5.6 kg/m2. Disease duration since nonradio-
graphic axial SpA diagnosis was mean � SD 10.7 � 9.7 years,
and the mean � SD age at onset of disease was 30.0 �
9.6 years. The proportion of HLA–B27–positive patients was
73.7% (221 of 300). The proportion of the 303 patients receiving
concomitant baseline medications included the following: NSAIDs
(89.8% [272]), methotrexate (16.2% [49]), sulfasalazine (23.4%
[71]), and glucocorticoids (13.9% [42]).

Baseline mean � SD scores were 32.6 � 7.7 for SF-36
PCS score, 47.8 � 12.1 for SF-36 MCS score, 9.1 � 3.6 for
ASAS health index score, and 0.47 � 0.23 for EQ-5D-5L. By
week 52, 62 (59%) of 105 patients who received placebo had
switched to open-label ixekizumab treatment every 2 weeks as
compared to 40 (42%) of 96 patients who received ixekizumab
every 4 weeks and 42 (41%) of 102 patients who received ixeki-
zumab every 2 weeks. At week 52, 34 (32%) of 105 patients
who received placebo had completed the full 52-week

placebo-controlled period receiving double-blind study medica-
tion compared to 52 (54%) of 96 patients who received ixekizu-
mab every 4 weeks and 52 (51%) of 102 patients who received
ixekizumab every 2 weeks.

Greater improvements in all patient-reported outcomes,
including physical function and health status, were reported in
both ixekizumab treatment groups versus the placebo group
at weeks 16 and 52 (Figures 2–5), measured by LSM changes
in SF-36 PCS scores from baseline to week 4 (4.3 for patients
receiving ixekizumab every 4 weeks and 5.2 for patients receiv-
ing ixekizumab every 2 weeks compared to 2.0 for patients
receiving placebo; P = 0.015 and P < 0.001, respectively),
and improvements continued through week 52 of the trial (8.9
for patients receiving ixekizumab every 4 weeks and 9.3 for
patients receiving ixekizumab every 2 weeks compared to 4.7
for patients receiving placebo; P = 0.012 and P = 0.006,
respectively) (Figure 2). Statistically significant improvement
was reported in SF-36 MCS score at week 36 in the patients
who received ixekizumab every 4 weeks (a mean score of 5.33
for the ixekizumab group compared to a mean score of 2.35 for
the placebo group; P = 0.035), with nonsignificant improvements
also noted at other time points (data not shown). The beneficial effect
of ixekizumab treatment on SF-36 domains at weeks 16 and 52 are
shown in Figure 1, whereas modest improvements compared to
baseline and age- and gender-matched norms were reported in
the placebo group (Figure 1). The largest improvements were

Table 1. Demographic and baseline characteristics of the study population*

Variable

Ixekizumab,
80 mg every 4 weeks

(n = 96)

Ixekizumab,
80 mg every 2 weeks

(n = 102)
Placebo
(n = 105)

Age, years 40.9 � 14.5 40.0 � 12.0 39.9 � 12.4
Female sex, no. (%) 46 (48) 53 (52) 61 (58)
BMI, kg/m2 27.6 � 5.4 27.3 � 5.7 27.0 � 5.8
Race, no. (%)
White 80 (83) 83 (81) 76 (73)
Asian 13 (14) 11 (11) 17 (16)
Other 3 (3) 8 (8) 11 (11)

Positive for HLA–B27, no. (%) 71 (75) 73 (72) 77 (74)
Age at onset of axial SpA, years 30.1 � 9.7 29.8 � 9.5 30.1 � 9.8
Duration of nonradiographic SpA
symptoms, years

11.3 � 10.7 10.6 � 10.1 10.1 � 8.3

Concomitant baseline medication, no. (%)
NSAIDs 81 (84) 95 (93) 96 (91)
Methotrexate 17 (18) 15 (15) 17 (16)
Sulfasalazine 23 (24) 27 (26) 21 (20)
Glucocorticoids 8 (8) 20 (20) 14 (13)

SF-36 PCS score 33.5 � 7.4 31.9 � 7.5 32.6 � 8.2
SF-36 MCS score 47.2 � 11.8 47.7 � 12.8 48.3 � 11.7
ASAS health index score 8.6 � 3.4 9.6 � 3.4 9.0 � 3.7
EQ-5D-5L score† 0.49 � 0.23 0.44 � 0.25 0.47 � 0.22

* Values are the mean � SD except where indicated otherwise. Percentages were calculated based on the number
of patients with non-missing values. ASAS = Assessment of Spondyloarthritis International Society; BMI = body
mass index; EQ-5D-5L = European Quality of Life-5 Dimensions-5 Level; MCS = mental component summary;
NSAIDs = nonsteroidal antiinflammatory drugs; PCS = physical component summary; SF-36 = Medical Outcomes
Study Short Form 36 health survey; SpA = spondyloarthritis.
† EQ-5D-5L UK population-based Index Score.
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reported in PF, RP, BP, and SF domains. Improvements in RE, VT,
SF, and MH domains approached those seen in matched US nor-
mative values.

At baseline, ASAS health index scores were symmetrically
distributed with a median score of 9.0 (Supplementary Figure 1,
available on the Arthritis Care & Research website at http://
onlinelibrary.wiley.com/doi/10.1002/acr.24482/abstract). At week
16, score distributions shifted to a median score of 6.0
(Supplementary Figure 1). Patients treated with ixekizumab every

2 weeks showed significant improvements in ASAS health index
scores at week 16 (�2.74 for the patients who received ixekizu-
mab every 2 weeks versus �1.76 for the patients who received
placebo; P = 0.023), with numerically greater improvements in
ASAS health index changes from baseline in both ixekizumab
groups compared to the placebo group through week
52 (Figure 3).

ASAS health index improvements of ≥3 from baseline to
week 16 were reported by 40.4% of the patients who received
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Figure 2. Medical Outcomes Study Short Form 36 health survey physical component summary scores, with least squares mean change from
baseline observed in the intent-to-treat population of the COAST-X trial. Subgroups included patients who received 80 mg of ixekizumab every
2 weeks (IXE Q2W), patients who received 80 mg of ixekizumab every 4 weeks (IXE Q4W), and patients who received placebo (PBO). Compari-
sons between the ixekizumab treatment groups and the placebo group were made using a mixed-effects model for repeated measures.
* = P < 0.05; ** = P < 0.01; *** = P < 0.001.
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Figure 3. Assessment of Spondyloarthritis International Society health index least squares mean change from baseline in the intent-to-treat pop-
ulation of the COAST-X trial. Subgroups included patients who received 80 mg of ixekizumab every 2 weeks (IXE Q2W), patients who received
80 mg of ixekizumab every 4 weeks (IXE Q4W), and patients who received placebo (PBO). Comparisons between the ixekizumab treatment
groups and the placebo group were made using a mixed-effects model for repeated measures. * = P < 0.05.
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ixekizumab every 4 weeks (P = 0.198) and 49.0% of the patients
who received ixekizumab every 2 weeks (P = 0.017) versus
32 (31.7%) of 101 patients who received placebo. Improvements
on the ASAS health index were also observed at week 52 in
31 (33.0%) of 94 patients who received ixekizumab every
4 weeks (P = 0.027) and 35 (34.3%) of 102 patients who
received ixekizumab every 2 weeks (P = 0.02) compared to
19 (18.8%) of 101 patients who received placebo (Supplementary
Figure 2, available on the Arthritis Care & Research website at
http://onlinelibrary.wiley.com/doi/10.1002/acr.24482/abstract).
Proportions of patients reporting “good health status” (ASAS
health index score of ≤5 with a baseline score of >5) at week
16 included 29 (37.2%) of 78 patients who received ixekizumab
treatment every 4 weeks (P = 0.034) and 32 (36.0%) of
89 patients who received ixekizumab therapy every 2 weeks

compared to 19 (22.1%) of 86 patients who received placebo
(Figure 4). At week 52, responses of “good health status” on
the ASAS health index were reported by 21 (26.9%) of
78 patients who received ixekizumab every 4 weeks (P = 0.02)
and 31 (34.8%) of 89 patients who received ixekizumab every
23 weeks (P < 0.001) compared to 11 (12.8%) of 86 patients
who received placebo. A significantly higher score of ASAS
health index responses of ≤5 was reported in the patient group
that received ixekizumab therapy every 4 weeks compared to
the patient group that received placebo from week 8 (34.6%
[27 of 78] versus 15.1% [13 of 86]; P = 0.005).

Patients in each ixekizumab treatment group reported
greater increases in health utility scores compared to the patients
in the placebo group, as measured by the EQ-5D-5L (Figure 5). At
week 16, patients treated with ixekizumab reported significant

Figure 4. Percentage of patients achieving an Assessment of Spondyloarthritis International Society health index (ASAS HI) score of ≤5, indicat-
ing “good health status,” in the intent-to-treat population of the COAST-X trial. Missing data were imputed with a nonresponder imputation.
Subgroups included patients who received 80 mg of ixekizumab every 2 weeks (IXE Q2W), patients who received 80 mg of ixekizumab every
4 weeks (IXE Q4W), and patients who received placebo (PBO). Comparisons between the ixekizumab treatment groups and the placebo group
were made using a logistic regression model. * = P < 0.05; ** = P < 0.01; *** = P < 0.001.

Figure 5. European Quality of Life-5 Dimensions-5 Level (EQ-5D-5L) UK population–based index scores, with the least squares mean change
from baseline in the intent-to-treat population of the COAST-X trial. Missing data were imputed using modified baseline observation carried for-
ward. Subgroups included patients who received 80 mg of ixekizumab every 2 weeks (IXE Q2W), patients who received 80 mg of ixekizumab
every 4 weeks (IXE Q4W), and patients who received placebo (PBO). Comparisons between the ixekizumab treatment groups and the placebo
group were made using a logistic regression model. * = P < 0.05.
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improvements on the EQ-5D-5L compared to patients who
received placebo (0.19 for patients who received ixekizumab
every 4 weeks and 0.17 for patients who received ixekizumab
every 2 weeks versus 0.11 for patients who received placebo;
P = 0.011 and P = 0.033, respectively, for the ixekizumab
groups and placebo group), and changes maintained at week
52 (0.18 for both patients treated with ixekizumab every 4 weeks
and every 2 weeks versus 0.12 for patients who received pla-
cebo; P = 0.041 and P = 0.036, respectively, for the ixekizumab
groups and placebo group).

Changes in self-reported functioning and health outcomes
were further analyzed in a subgroup analysis of ASAS40
responders (n = 95) versus nonresponders (n = 198) at week
16 (Supplementary Table 1, available on the Arthritis Care &

Research website at http://onlinelibrary.wiley.com/doi/10.1002/
acr.24482/abstract). Significantly greater improvements were
reported in LSM changes from baseline in SF-36 PCS scores (pla-
cebo: 14.4 versus 3.8, ixekizumab every 4 weeks: 13.6 versus 4.4,
and ixekizumab every 2 weeks: 13.6 versus 4.4; P < 0.001), ASAS
health index scores (placebo: �4.5 versus �1.3, ixekizumab every
4 weeks: �4.7 versus �1.3, and ixekizumab every 2 weeks: �4.5
versus �1.8; P < 0.001), ASAS health index responses of ≤5 (pla-
cebo: 46.7% versus 17.9%, ixekizumab every 4 weeks: 79.2%
versus 18.5%, and ixekizumab every 2 weeks: 68.8% versus
18.9%; P < 0.05, P < 0.001, and P < 0.01, respectively), ASAS
health index improvements of ≥3 (placebo: 68.4% versus 24.7%,
ixekizumab every 4 weeks: 69.7% versus 24.6%, and ixekizumab
every 2 weeks: 70.7% versus 36.8%;P < 0.01), and LSM changes
from baseline on the EQ-5D-5L (placebo: 0.31 versus 0.09, ixeki-
zumab every 4 weeks: 0.29 versus 0.11, and ixekizumab every
2 weeks: 0.33 versus 0.08; P < 0.001).

DISCUSSION

Nonradiographic axial SpA is a chronic inflammatory disease
that affects the functioning and health of patients in a similar fash-
ion to AS (radiographic axial SpA). The efficacy of ixekizumab as
reported in this 52-week placebo-controlled trial illustrate clinically
relevant and statistically significant differences as measured by
the SF-36, ASAS health index, and EQ-5D-5L. ASAS40 res-
ponders reported greater improvements compared to nonre-
sponders across all end points assessed. Patterns of response
appeared similar between the 2 dosing regimens, although the
study was not designed to statistically compare dosing groups.

Compared to age- and gender-matched population norms,
impairments in function and health were present at baseline and
largest in the SF-36 physical domains, and significant improve-
ments in SF-36 PCS scores were reported at nearly all time points
in patients who received ixekizumab treatment compared to
patients who received placebo. Baseline mental domain scores
approached age- and gender-matched matched norms; yet
despite small margins for improvement, improvements in SF-36

MCS scores were numerically greater with ixekizumab therapy
compared to placebo.

Importantly, the improvements in functioning and health, as
measured by the SF-36 PCS, occurred rapidly, with statistically
significant improvements at the first time point assessed (week
4) between the ixekizumab and placebo groups. In contrast, sta-
tistically significant improvements in functioning and health, as
measured by the ASAS health index, were first observed at
slightly later time points (weeks 8–16). Within limitations of com-
parison, wemight speculate that emotional aspects and the finan-
cial impact of disease, which are included in the ASAS health
index, are less likely to change quickly after treatment initiation
and thus may be less sensitive to early improvement.

The positive overall functioning and health outcomes
reported by patients with nonradiographic axial SpA in this
52-week placebo-controlled trial are consistent with results from
phase III placebo-controlled studies with anti-TNF agents in non-
radiographic axial SpA (12,15,32–35). However, 29–48% of
patients with nonradiographic axial SpA still have active disease
(based on ASAS20 responses at week 12) despite TNFi treatment
(12–15); therefore, alternative treatments for TNFi are valuable.

The main strength of the present study was the sizeable
patient numbers included in each group, which provided valuable
information of the efficacy of ixekizumab on self-reported health
and functioning outcomes in patients with nonradiographic axial
SpA through week 52 of the trial. A limitation of the study is the
lack of data in patients who had been previously exposed to TNFi.
Another limitation of the study is that patients were allowed to
switch to open-label therapy with no prespecified switching cri-
teria. Switching to open-label therapy occurred only at the discre-
tion of the principal investigator, which accounts for a significant
proportion of patients assessed as “nonresponders.”

In conclusion, ixekizumab was superior to placebo in improv-
ing overall functioning and health in patients with nonradiographic
axial SpA at week 16 and 52. Ixekizumab therapy every 4 weeks
and every 2 weeks was effective in showing significant levels of
improvement in the study patients. These findings demonstrate
that ixekizumab is effective in improving the overall functioning
and health of patients affected with active nonradiographic
axial SpA.
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