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ABSTRACT

Introduction: The efficacy and safety of ixek-
izumab, an anti-interleukin-17A antibody, in
patients with severe symptoms of psoriatic
arthritis are largely unexplored. We report the
efficacy and safety of ixekizumab in a post hoc
analysis of the SPIRIT-P1 trial.
Methods: Patients were treated with placebo,
ixekizumab 80 mg every 2 weeks (Q2W) or
4 weeks (Q4W), or adalimumab 40 mg Q2W for

24 weeks. In this subgroup analysis of SPIRIT-
P1, the population with severe psoriatic arthritis
was defined using the modified composite pso-
riatic activity index total score[7 and periph-
eral arthritis score = 3 ([4 tender or swollen
joint count and C 0.5 Health Assessment
Questionnaire-Disability Index). Efficacy was
measured by joint and skin endpoints including
disease progression.
Results: In the severe population, significantly
more patients (p B 0.001) treated with ixek-
izumab than placebo achieved 20% improve-
ment according to the American College of
Rheumatology criteria (ACR 20): 63.3% for
ixekizumab Q4W, 60.4% for ixekizumab Q2W,
and 24.5% for placebo. Statistically greater
responses compared with placebo were observed
in the severe population for ACR 50, ACR 70,
ACR core set, disease activity index for psoriatic
arthritis (DAPSA) low disease activity and
DAPSA remission, and 28-joint disease activity
score using C-reactive protein, as well as Psori-
asis Area and Severity Index (PASI) 75, PASI 90,
and PASI 100 (p B 0.001). Efficacy findings and
the safety profile of ixekizumab in the severe
population were consistent with those of the
overall population, with no new safety concerns
identified.
Conclusions: In patients with severe psoriatic
arthritis, 24 weeks of treatment with ixek-
izumab resulted in improvements in both joint
and skin symptoms. The safety profile in the
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severe population was consistent with the
established safety profile of ixekizumab.
Trial Registration: ClinicalTrials.gov identifier,
NCT01695239.

Keywords: Adalimumab; Interleukin-17A;
Ixekizumab; Psoriatic arthritis; Severe disease

Key Summary Points

Why carry out this study?

Psoriatic arthritis (PsA) is a chronic
inflammatory disease associated with
joint inflammation and psoriasis and is
commonly treated using disease-
modifying antirheumatic drugs such as
ixekizumab (an interleukin-17A
antagonist).

Currently, efficacy and safety evidence of
ixekizumab is insufficient for the
management of patients with severe PsA
and efficacy analyses in patients with
severe PsA treated with biologics or
targeted conventional synthetic disease-
modifying antirheumatic drugs are
lacking.

We report the efficacy and safety of
ixekizumab in patients with severe PsA
symptoms in a post hoc analysis of the
SPIRIT-P1 trial.

What was learned from the study?

Treatment with ixekizumab improved
joint and skin symptoms in patients with
severe disease activity with an adequate
safety profile, consistent with findings in
the overall study population.

These findings support the use of
ixekizumab for the treatment of patients
with severe PsA symptoms.

INTRODUCTION

Psoriatic arthritis (PsA) is a chronic, heteroge-
neous, inflammatory disease associated with
symptoms such as peripheral arthritis, enthesi-
tis, dactylitis, spondylitis, and skin disease
[1, 2]. PsA can lead to progressive joint
destruction and functional disability. Patients
with PsA experience physical and psychosocial
difficulties and reduced quality of life [3, 4].

Ixekizumab is a specific inhibitor of the
interleukin (IL)-17A cytokine and is approved in
adults for the treatment of active PsA, active
ankylosing spondylitis, and moderate-to-severe
plaque psoriasis [5]. In the phase 3 SPIRIT-P1
and SPIRIT-P2 studies, ixekizumab demon-
strated efficacy both as monotherapy and with
background conventional synthetic disease-
modifying antirheumatic drugs (csDMARDs) or
methotrexate following 24 and 52 weeks of
treatment [6–9]. Furthermore, ixekizumab
showed sustained efficacy in treating patients
with PsA for up to 3 years, with a long-term
safety profile consistent with previous reports
[10].

In patients with PsA, optimal improvements
in health-related quality of life are dependent
on successful treatment of both joint and skin
symptoms [11]. In the 52-week SPIRIT-H2H
study, ixekizumab was superior to adalimumab
in improvement of joint and skin disease
(American College of Rheumatology [ACR] 50
and Psoriasis Area and Severity Index [PASI]
100) in patients with PsA and inadequate
response to csDMARDs [12, 13]. According to
the European League Against Rheumatism rec-
ommendations for the pharmacological man-
agement of PsA, an IL-17 inhibitor may be
preferred for patients with peripheral arthritis
and skin involvement [14]. In a post hoc anal-
ysis of the SPIRIT-H2H trial, ixekizumab was
shown to be more effective than adalimumab in
simultaneously achieving ACR 50 and PASI 100,
regardless of baseline severity of psoriasis [15].

At present, there is insufficient evidence and
an unmet medical need regarding the efficacy
and safety of ixekizumab in patients with severe
symptoms of PsA including severe peripheral
arthritis. Furthermore, there are currently no
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broadly accepted criteria defining the severity of
PsA, nor reports of efficacy analyses in patients
with severe PsA treated with biologics or
csDMARDs. We report a subgroup analysis of
the SPIRIT-P1 trial examining the efficacy and
safety of ixekizumab in patients with severe PsA
symptoms including severe peripheral arthritis,
defined as modified composite psoriatic activity
index (mCPDAI) total score[7 [16] and
peripheral arthritis score = 3 ([ 4 tender joint
count or swollen joint count [17], and C 0.5
Health Assessment Questionnaire-Disability
Index [HAQ-DI]).

METHODS

Study Design and Patients

The SPIRIT-P1 study design has been described
previously [9]. Briefly, SPIRIT-P1 was a phase 3,
multicenter, randomized, double-blind, clinical
trial comparing the efficacy and safety of ixek-
izumab 80 mg every 4 weeks (Q4W) or every
2 weeks (Q2W) and an active reference arm of
adalimumab (Humira�; AbbVie) 40 mg Q2W,
with placebo in patients not previously treated
with biologic agents for plaque psoriasis and
PsA. All treatments were administered via sub-
cutaneous injection, with patients randomized
to the ixekizumab treatment group receiving a
starting dose of 160 mg. Patients with an inad-
equate response at week 16, regardless of their
treatment group, were required to add or mod-
ify concurrent treatment, with investigators/
study personnel/patients blinded to the inade-
quate response criteria. Inadequate responders
remained on their original dose of ixekizumab,
or if receiving adalimumab or placebo, were re-
randomized to ixekizumab Q4W or Q2W in a
1:1 ratio.

Enrolled patients were adults (C 18 years)
who fulfilled the Classification Criteria for Pso-
riatic Arthritis, had active PsA defined as the
presence of C 3 of 68 tender joints and C 3 of
66 swollen joints, had either C 1 PsA-related
hand or foot joint erosion on centrally read
X-rays or C-reactive protein (CRP)[ 6 mg/l, and
active psoriatic skin lesions (plaque) or a docu-
mented history of plaque psoriasis. Patients

with symptoms consistent with axial involve-
ment were not excluded from the SPIRIT-P1
study.

As PsA can affect various domains in addi-
tion to peripheral arthritis, we defined PsA
severity by considering multiple clinical
domains. The total mCPDAI score is a compos-
ite measure defining the severity of individual
domains including peripheral arthritis, skin,
enthesitis, dactylitis, and axial manifestation,
but not including Ankylosing Spondylitis
Quality of Life (ASQoL). It has previously been
reported that the cutoff for high disease activity
for CPDAI is ‘8’ [18]. In SPIRIT-P1, mCPDAI
(excluding ASQoL) was used as one of the sec-
ondary endpoints. Taken together, for this
subgroup analysis of SPIRIT-P1, we defined the
severe population using both the total and
peripheral arthritis scores. Hence, patients with
a mCPDAI total score[7 [16] and peripheral
arthritis score = 3 (the highest score) were
defined as having severe symptoms.

All procedures performed in studies involv-
ing 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 and with
the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards.
Informed consent was obtained from all indi-
vidual participants included in the study, and
all participants consented to the publication of
study results. Protocols and consent forms were
approved by the institutional review board or
ethics committee of each site, including the
Western Institutional Review Board (SPIRIT-P1).
A listing of individual sites for SPIRIT-P1 is
included in the supplement of the primary
manuscript [9]. SPIRIT-P1 was registered at
ClinicalTrials.gov, NCT01695239.

Study Assessments

Efficacy was measured by the proportion of
patients achieving ACR 20, ACR 50, and ACR 70
responses from week 0 to week 24; change from
baseline in ACR core set at weeks 1, 12, and 24;
the proportion of patients with change from
baseline in van der Heijde modified total Sharp
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score (mTSS) from week 0 to week 24; the pro-
portion of structural damage progression, cut-
offs B 0, B 0.5, and B 0.95 (the smallest
detectable change [9]), at week 24; the propor-
tion of patients achieving PASI 75, PASI 90, and
PASI 100 at week 24; the proportion of patients
achieving disease activity index for psoriatic
arthritis (DAPSA) low disease activity (LDA) ([4
and B 14) and DAPSA remission (B 4) from
week 0 to 24; and change from baseline in
28-joint Disease Activity Score using C-reactive
protein (DAS28-CRP) from week 0 to 24.

Safety was assessed by the proportion of
patients experiencing treatment-emergent
adverse events (TEAEs), serious adverse events,
and study discontinuation due to adverse
events (AEs). AEs of special interest included
cytopenia, infection, serious infections, injec-
tion site reactions, hepatic events, allergic
reaction/hypersensitivity, depression, and
malignancy.

Statistical Analyses

Statistical analyses have been previously
described for the overall population [9]. Efficacy
assessments were conducted on the overall
intent-to-treat population (all randomized
patients), the severe intent-to-treat population
(defined as mCPDAI total score[7 and
peripheral arthritis score = 3), and the non-
severe intent-to-treat population. All efficacy
endpoints were assessed at a significance level of
p\0.05 with no adjustment for multiplicity.

Post hoc subgroup analyses of categorical
endpoints for the severe and non-severe popu-
lations were based on a logistic regression
analysis with treatment, subgroup (severe/non-
severe), and treatment-by-subgroup interaction
(tested at the 10% significance level). Patients
were considered non-responders (non-respon-
der imputation, NRI) if they did not meet the
clinical response criteria for categorical respon-
ses or were missing categorical response data at
a timepoint of interest. Patients who were eli-
gible for rescue therapy at week 16 were ana-
lyzed as non-responders after week 16. Post hoc

subgroup analyses of continuous variables for
the severe and non-severe populations were
based on an analysis of covariance model
including treatment, subgroup, treatment-by-
subgroup (tested at the 10% significance level),
and baseline value of the response variable.

With the exception of analyses for mTSS, a
last-observation-carried-forward model was
used for all continuous efficacy endpoints. For
patients who discontinued study treatment for
any reason, the last non-missing observation
before discontinuation was carried forward to
the corresponding endpoint for evaluation.
However, for patients eligible for rescue therapy
at week 16, the last non-missing observation up
to week 16 was carried forward to the corre-
sponding endpoint for evaluation. Randomized
patients without at least one post-baseline
observation were not evaluated.

The linear extrapolation method was used
for the analyses of mTSS. For patients who dis-
continued the study or the study treatment, or
missed a radiograph for any reason, baseline
data and the most recent radiographic data were
used for linear extrapolation to impute missing
data at subsequent scheduled timepoints. For
patients who commenced rescue therapy at
week 16, or at any timepoint thereafter, baseline
data and the most recent post-baseline radio-
graphic data up to week 16, adjusted for time,
were used for linear extrapolation.

Safety analyses were conducted on the over-
all safety population (all patients who took at
least one dose of study medication), the severe
safety population (defined as mCPDAI total
score[7 and peripheral arthritis score = 3),
and the non-severe safety population using
descriptive statistics.

The adalimumab 40 mg Q2W treatment arm
served as active reference for comparison with
placebo. The study was not powered to test
equivalence or non-inferiority of ixekizumab vs.
adalimumab. Statistical analyses were per-
formed using SAS version 9.4 (SAS Institute Inc.,
Cary, NC, USA).
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RESULTS

Patient Characteristics

Of 417 randomized participants in the SPIRIT-
P1 study, 347 patients had available CPDAI
scores at baseline, 204 had severe disease, and
143 had non-severe disease. Baseline demo-
graphics and clinical characteristics in the
overall and severe PsA populations are outlined
in Table 1. For the severe vs. overall population,
the mean age was 49.9 and 49.5 years, respec-
tively, with 44.6 and 45.8% being male. The use
of csDMARD and methotrexate therapy (severe
vs. overall) was 64.2 vs. 64.0%, and 56.9 vs.
54.2%, respectively. Compared with the overall
population, patients with severe PsA reported
numerically higher rates of specific disease
characteristics at baseline including dactylitis
(48.0 vs. 37.6%), enthesitis (86.3 vs. 58.0%), and
axial manifestation demonstrated via the Bath
Ankylosing Spondylitis Disease Activity Index
(BASDAI)[ 4 (91.9 vs. 76.5%). In terms of skin
symptoms, the mean baseline PASI total score
was 7.5 in the severe population compared with
6.1 in the overall population. For patients with
severe disease vs. the overall population, mean
scores were numerically higher for HAQ-DI (1.4
vs. 1.2), patient-assessed joint pain (64.2 vs.
58.9 mm), patient-assessed global disease activ-
ity (65.0 vs. 61.4 mm), and physician-assessed
global disease activity (60.6 vs. 56.9 mm).

Patients with severe PsA also reported numeri-
cally higher rates of specific disease character-
istics compared with the non-severe
population, including dactylitis, enthesitis,
tender and swollen joint counts, mTSS, PASI
total score, axial manifestation, patient- and
physician-assessed global disease activity, and
HAQ-DI (Supplementary Material Table S1).

Efficacy

A time course of ACR response rates from week
0 to week 24 in the severe and overall PsA
populations is shown in Fig. 1 (Supplementary
Material Fig. S1 for the non-severe population).
In the severe population, significantly more
patients (p B 0.001 or p B 0.05) treated with
ixekizumab than placebo achieved ACR 20 at all
timepoints through to week 24, consistent with
findings in the overall population; ixekizumab
Q4W (63.3 and 57.9%), ixekizumab Q2W (60.4
and 62.1%), and placebo (24.5 and 30.2%), for
the severe and overall populations, respectively
(Fig. 1a). The treatment response to ixekizumab
was significantly greater than placebo as early as
week 1 (p B 0.01). In terms of ACR 50 and ACR
70, findings in the severe population were
consistent with the overall population, with
statistically greater responses compared with
placebo following treatment with ixekizumab
Q4W and ixekizumab Q2W (p B 0.001) (Fig. 1b,
c). The active reference treatment arm (adali-
mumab) also had significantly greater ACR 20,
ACR 50, and ACR 70 responses at week 24
compared with placebo (p B 0.001 or p B 0.01)
(Fig. 1a–c). Treatment with ixekizumab Q4W
and ixekizumab Q2W resulted in significant
reductions versus placebo in each component of
the ACR core set (p\0.05) (Fig. 2a–g). In the
severe population, these reductions were evi-
dent at week 1 and maintained through to week
24, consistent with findings in the overall
population.

In the severe population, the percentage of
patients achieving DAPSA LDA ([ 4 and B 14)
and DAPSA remission (B 4) at week 24 was sig-
nificantly higher in the ixekizumab Q4W and
ixekizumab Q2W treatment arms compared
with placebo (p B 0.05, p B 0.01, or p B 0.001),

Fig. 1 Time course of ACR response rates in the overall
and severe PsA populations. The percentage of patients
achieving a ACR 20, b ACR 50, and c ACR 70 from week
0 to week 24. Patients with inadequate responses to
treatment at week 16 or missing data were analyzed as
non-responders up to week 24. *p B 0.05 vs. placebo.
**p B 0.01. ***p B 0.001 vs. placebo. aAdalimumab was an
active reference arm for comparison with placebo. This
study was not powered to test for superiority of
ixekizumab vs. adalimumab. bSince logistic regression
analysis was used for the overall population, the p value
could not be calculated at timepoints where no patients in
the placebo arm achieved ACR 70 improvement. ACR
20/50/70 American College of Rheumatology response,
ADA adalimumab, IXE ixekizumab, PBO placebo, PsA
psoriatic arthritis, Q2W every 2 weeks, Q4W every 4 weeks

b
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and numerically higher in the adalimumab
group compared with placebo. Statistical dif-
ferences were observed as early as week 4 for
DAPSA LDA and week 8 for DAPSA remission.
These findings are consistent with those for the
overall population (Fig. 3). The time course of
DAPSA LDA and remission in the non-severe
PsA population is outlined in Supplementary
Material Fig. S2.

At week 24, mean reduction in the level of
disease activity observed in DAS28-CRP in the
severe population was statistically greater in the
ixekizumab treatment arms and adalimumab
arm compared with placebo (all p B 0.001;
Table 2, Supplementary Material Fig. S3).
Among patients with psoriasis at baseline
affecting C 3% of the body surface area, a sig-
nificantly greater percentage of patients
achieved PASI 75, PASI 90, and PASI 100 at week
24 for the ixekizumab Q4W and ixekizumab
Q2W treatment groups, and PASI 75 for adali-
mumab, compared with the placebo group in
the severe and overall populations (p B 0.001 or
p B 0.05; Table 2).

Structural disease progression, as measured
by mTSS, is outlined in Table 3. Compared with
placebo, a numerically greater percentage of
patients in the ixekizumab treatment arms and
adalimumab arm at week 24 experienced no
structural progression as defined by thresholds
of B 0.5 or B 0.95 in the severe population;
these findings reached statistical significance in
the overall population (Table 3). Change from
baseline in mTSS through to week 24 was simi-
lar in both the severe and overall populations
for all treatment groups, as shown by cumula-
tive probability plots (Fig. 4, Supplementary
Material Fig. S4 for the non-severe population).

Safety Profile

A greater percentage of patients receiving ixek-
izumab or adalimumab reported at least one
TEAE compared with patients receiving placebo
(Table 4). Similar percentages of TEAEs were
observed for the severe and overall populations;
66.7 and 66.4% in the ixekizumab Q4W arm,
63.8 and 65.7% in the ixekizumab Q2W arm,
67.4 and 64.4% in the adalimumab arm, and

45.3 and 47.2% in the placebo arm, respec-
tively. The majority of TEAEs were mild or
moderate in intensity. The most common
TEAEs in the severe and overall populations are
outlined in Supplementary Material Table S2.
There were no cases of serious injection site
reactions. The percentage of patients in the
severe population who experienced serious
infections was low (2.8%) and similar to the
overall populations (2.0%). No deaths occurred.

The rate of study treatment discontinuation
due to AEs was low and similar between all
treatment groups in both the severe and overall
populations. Four patients in the severe popu-
lation discontinued study treatment due to an
AE; one in the ixekizumab Q4W arm due to a
positive interferon gamma release assay, one in
the ixekizumab Q2W arm due to depression,
and two in the placebo arm (one due to asthenia
and one due to injection site pain).

DISCUSSION

As PsA can present with a number of charac-
teristic clinical manifestations, we considered it
vital to define the severity of disease in terms of
several clinical domains in addition to periph-
eral arthritis. In patients with severe disease
from the SPIRIT-P1 study (defined as mCPDAI
total score[7 and peripheral arthritis score =

Fig. 2 ACR core set at weeks 1, 12, and 24 for the overall
and severe PsA populations. The least-square mean
changes in a TJC, b SJC, c Pain VAS, d PtGA VAS,
e PhGA VAS, f HAQ-DI, and g CRP scores are shown in
the overall and severe populations. *p B 0.05 vs. placebo.
**p B 0.01 vs. placebo. ***p B 0.001 vs. placebo. aAdali-
mumab was an active reference arm for comparison with
placebo. This study was not powered to test for superiority
of ixekizumab vs. adalimumab. ACR American College of
Rheumatology response, ADA adalimumab, CRP C-reac-
tive protein, HAQ-DI Health Assessment Questionnaire-
Disability Index, IXE ixekizumab, PBO placebo, PhGA
physician’s global assessment of disease activity, PsA
psoriatic arthritis, PtGA patient’s global assessment of
disease activity, Q2W every 2 weeks, Q4W every 4 weeks,
SJC swollen joint count, TJC tender joint count, VAS
visual analog scale

c
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Fig. 2 continued
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3), treatment with 80 mg of ixekizumab (Q4W
or Q2W) significantly improved the signs and
symptoms of PsA, with no new safety concerns
identified. Overall, findings in the severe pop-
ulation were broadly consistent with those
observed in the overall population [9]. Com-
pared with the non-severe population, the rate
of dactylitis and axial symptoms were numeri-
cally greater in the severe population. In a pre-
vious report, dactylitis and axial symptoms are
related to disease severity of PsA [19, 20],

supporting our definition of severe PsA for the
purpose of this subgroup analysis.

In the severe population at baseline, patient-
and physician-reported disease activities (in-
cluding pain visual analog scale [VAS], global
disease activity VAS, and HAQ-DI), were
numerically greater compared with the overall
population. This finding is similar to previous
reports confirming CPDAI as a validated and
disease-specific tool for the assessment of dis-
ease activity in PsA [16].

Fig. 3 Time course of DAPSA LDA and DAPSA
remission in the overall and severe PsA populations.
Change from baseline in DAPSA LDA (score[ 4 and
B 14) and DAPSA remission (score B 4) from week 0 to
week 24 in the overall population (a and c) and severe
populations (b and d). *p B 0.05 vs. placebo. **p B 0.01 vs.

placebo. ***p B 0.001 vs. placebo. Adalimumab was an
active reference arm for comparison with placebo. This
study was not powered to test for superiority of ixekizumab
vs. adalimumab. ADA adalimumab, DAPSA disease activity
index for psoriatic arthritis, LDA low disease activity, PBO
placebo, Q2W every 2 weeks, Q4W every 4 weeks
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Consistent with the overall population,
ixekizumab demonstrated statistically signifi-
cant improvements compared with placebo in
terms of ACR 20, ACR 50, and ACR 70 in
patients with severe disease. Significant
improvements with ixekizumab were also
observed in the ACR core set, including tender
and swollen joint count, HAQ-DI, physicians’
and patients’ global assessment of disease, and
CRP. For most endpoints, treatment responses
to ixekizumab were observed as early as weeks 1
and 2 and maintained through to week 24. Of
note, CRP decreased maximally at week 1 with
the response sustained until week 24. This
finding supports the rapid treatment response

of ixekizumab in patients with PsA, regardless of
disease severity.

In addition to improvements in disease
activity, our findings confirm that ixekizumab
inhibits radiographic progression in patients
with severe PsA, as measured by DAPSA LDA
and remission, DAS28-CRP, and mTSS. These
clinically meaningful findings are consistent
with observations in the overall population. An
international task force for axial and peripheral
spondyloarthritis (including PsA) recom-
mended DAPSA and minimal disease activity as
endpoints to assess disease activity [21]. Fur-
thermore, a recent post hoc analysis in tofaci-
tinib-treated patients with PsA showed a
correlation between achieving DAPSA LDA/

Table 2 Change from baseline in DAS28-CRP and response rates for PASI 75, PASI 90, and PASI 100 at week 24 in the
overall and severe PsA populations

Placebo IXE Q4W IXE Q2W ADA Q2W

Overall
N = 106

Severe
N = 52

Overall
N = 107

Severe
N = 60

Overall
N = 103

Severe
N = 47

Overall
N = 101

Severe
N = 41

DAS28-CRP, change

from baseline, LSM

(SE)

- 0.84

(0.13)

- 0.35

(0.16)

- 1.96

(0.12)***

- 1.94

(0.15)***

- 2.04

(0.12)***

- 1.95

(0.17)***

- 1.74

(0.12)***

- 1.47

(0.19)***

N = 59 N = 37 N = 64 N = 46 N = 50 N = 33 N = 59 N = 31

PASI 75, n (%) 7 (11.9) 5 (13.5) 47

(73.4)***

35

(76.1)***

40

(80.0)***

25

(75.8)***

32

(54.2)***

12 (38.7)*

PASI 90, n (%) 4 (6.8) 3 (8.1) 39

(60.9)***

28

(60.9)***

35

(70.0)***

22

(66.7)***

22

(37.3)***

6 (19.4)

PASI 100, n (%) 2 (3.4) 1 (2.7) 30

(46.9)***

20

(43.5)***

27

(54.0)***

16

(48.5)***

14

(23.7)**

2 (6.5)

LSM (SE) based on ANCOVA model
PASI response rates based on the csDMARD-experienced population with baseline psoriatic lesion(s) involving C 3% BSA.
Response is calculated relative to baseline, the last value on or prior to the date of first injection of study treatment. NRI is
applied for inadequate responders at week 16 and patients who discontinued on or prior to week 24. p value calculated from
a logistic regression model using Wald’s test
ADA adalimumab, ANCOVA analysis of covariance, BSA body surface area, csDMARD conventional synthetic disease-
modifying antirheumatic drugs, DAS28-CRP 28-joint Disease Activity Score using C-reactive protein, IXE ixekizumab,
LSM least squares mean, NRI non-responder imputation, PASI Psoriasis Area Severity Index, Q2W every 2 weeks, Q4W
every 4 weeks, SE standard error
*p B 0.05 vs. placebo
**p B 0.01 vs. placebo
***p B 0.001 vs. placebo
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DAPSA remission and improved HAQ-DI and
Short Form (36 Items) Health Survey Physical
Component Score after 6 months, and slightly
reduced radiographic progression at 12 months
[22]. This study supports DAPSA and very low
disease activity as being useful tools for evalu-
ating disease activity and treatment response in
PsA.

In terms of cutaneous symptoms, similar
observations were seen in the severe and overall
populations. For patients with baseline psoriatic
lesions involving C 3% body surface area, the
majority of patients in both the severe and
overall populations receiving ixekizumab
achieved PASI 75 and PASI 90, with up to half of
patients also achieving PASI 100 (statistically
significantly higher than placebo). In addition,
responses to ixekizumab were observed as early
as week 2.

Taken together, our efficacy findings are
consistent with previous studies of ixekizumab
in patients with moderate-to-severe psoriasis,
including real-world data from clinical settings
[23, 24]. Findings are also consistent with those
observed in the SPIRIT program. In SPIRIT-P2,
conducted in patients with PsA and with pre-
viously inadequate responses to tumor necrosis
factor inhibitors, both ixekizumab arms showed
significantly higher proportions of participants

with ACR 20 (53% in the Q4W and 48% in the
Q2W) than the placebo group (19%) [6, 25].

In terms of the adalimumab treatment arm,
numerical differences compared with the ixek-
izumab treatment arms were observed for sev-
eral endpoints including ACR responses,
DAS28-CRP, DAPSA LDA, and DAPSA remission
in the severe population. In addition, while a
greater proportion of adalimumab-treated
patients in the severe population achieved PASI
75 at week 24 compared with placebo, there
were no significant differences between the
adalimumab and placebo treatment arms at
week 24 in terms of PASI 90 and PASI 100. A
subgroup analysis of the SPIRIT-H2H trial
showed significant ACR 50 and PASI 100
improvements with ixekizumab compared with
adalimumab without the use of concomitant
methotrexate [13]. Hence, it appears that ixek-
izumab delivers consistent efficacy in several
clinical domains of PsA regardless of concomi-
tant methotrexate use whilst the efficacy of
adalimumab is increased by the concomitant
use of methotrexate [13]. In the current study,
the frequency of concomitant use of
methotrexate was 56.9% in the severe popula-
tion and 54.2% in the overall population,
which may have affected the efficacy outcomes
of adalimumab. In this study, even in the severe

Table 3 Structural disease progression in the overall and severe PsA populations

Placebo IXE Q4W IXE Q2W ADAa Q2W

Overall
N = 106

Severe
N = 53

Overall
N = 107

Severe
N = 60

Overall
N = 103

Severe
N = 48

Overall
N = 101

Severe
N = 43

Change in mTSS at week 24, (%)

B 0 72.0 75.0 83.0 78.9 83.5 81.8 91.6*** 95.0*

B 0.5 77.4 81.8 89.0* 86.0 94.8*** 90.9 95.8*** 95.0

B 0.95 83.9 86.4 94.0* 93.0 96.9** 93.2 95.8** 95.0

ADA adalimumab, IXE ixekizumab, mTSS van der Heijde modified total Sharp score, PsA psoriatic arthritis, Q2W every
2 weeks, Q4W every 4 weeks
aThe adalimumab 40 mg Q2W treatment arm served as active reference for comparison with placebo. The study was not
powered to test equivalence or non-inferiority of ixekizumab vs. adalimumab
*p B 0.05 vs. placebo
**p B 0.01 vs. placebo
***p B 0.001 vs. placebo
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Fig. 4 Change from baseline in structural progression
evaluated using cumulative probability plots for mTSS in
the overall and severe PsA populations. Change from
baseline in mTSS from week 0 to week 24 as analyzed by
cumulative probability plots in the a overall population

and b severe population. Analyses based on CPDAI
severity at baseline. aSmallest detectable change [9]. ADA
adalimumab, IXE ixekizumab, mTSS modified total sharp
score, PBO placebo, PsA psoriatic arthritis, Q2W every
2 weeks, Q4W every 4 weeks
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population, response to treatment was observed
rapidly, and efficacy was maintained through to
week 24. Conversely, in the cumulative proba-
bility plots of mTSS, the proportion of patients
without progression was numerically higher in
the adalimumab treatment arm in both the
severe and overall populations. In previous
clinical trials of adalimumab in PsA patients,

some patients showed a decrease in mTSS [26].
As IL-17A plays a role in inducing osteoclast
precursors leading to increased sensitivity to
RANKL signaling [27], but tumor necrosis fac-
tor-a directly affects osteocyte RANKL expres-
sion and increases osteoclastogenesis [28], it can
be speculated that these differential effects on

Table 4 Safety overview in the overall and severe PsA populations

Characteristic Placebo IXE Q4W IXE Q2W ADA Q2W

Overall
N = 106

Severe
N = 53

Overall
N = 107

Severe
N = 60

Overall
N = 102

Severe
N = 47

Overall
N = 101

Severe
N = 43

TEAE 50 (47.2) 24

(45.3)

71 (66.4) 40

(66.7)

67 (65.7) 30

(63.8)

65 (64.4) 29

(67.4)

Mild 25 (25.5) 12

(22.6)

43 (40.2) 26

(43.3)

41 (40.2) 20

(42.6)

39 (38.6) 13

(30.2)

Moderate 21 (19.8) 11

(20.8)

24 (22.4) 11

(18.3)

21 (20.6) 5 (10.6) 25 (24.8) 16

(37.2)

Severe 2 (1.9) 1 (1.9) 4 (3.7) 3 (5.0) 5 (4.9) 5 (10.6) 1 (1.0) 0 (0.0)

Serious adverse events 2 (1.9) 1 (1.9) 6 (5.6) 3 (5.0) 3 (2.9) 2 (4.3) 5 (5.0) 4 (9.3)

Discontinued due to AE 2 (1.9) 2 (3.8) 2 (1.9) 1 (1.7) 4 (3.9) 1 (2.1) 2 (2.0) 0 (0.0)

AEs of special interest 36 (34.0) 20

(37.7)

52 (48.6) 27

(45.0)

56 (54.9) 26

(55.3)

45 (44.6) 18

(41.9)

Infection 27 (25.5) 14

(26.4)

30 (28.0) 15

(25.0)

24 (23.5) 11

(23.4)

26 (25.7) 15

(34.9)

Serious infection 0 (0.0) 0 (0.0) 1 (0.9) 1 (1.7) 2 (2.0) 2 (4.3) 2 (2.0) 2 (4.7)

Injection site reactions 5 (4.7) 3 (5.7) 26 (24.3) 11

(18.3)

27 (26.5) 15

(31.9)

6 (5.9) 1 (2.3)

Hepatic event 7 (6.6) 3 (5.7) 5 (4.7) 2 (3.3) 9 (8.8) 3 (6.4) 13 (12.9) 3 (7.0)

Allergic reaction/

hypersensitivity

3 (2.8) 2 (3.8) 2 (1.9) 1 (1.7) 5 (4.9) 3 (6.4) 5 (5.0) 2 (4.7)

Cytopenia (all types) 6 (5.7) 1 (1.9) 1 (0.9) 1 (1.7) 4 (3.9) 2 (4.3) 4 (4.0) 1 (2.3)

Neutropenia 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.0) 1 (2.1) 0 (0.0) 0 (0.0)

Depression 0 (0.0) 0 (0.0) 2 (1.9) 1 (1.7) 1 (1.0) 1 (2.1) 1 (1.0) 0 (0.0)

Cerebrocardiovascular event 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (3.0) 0 (0.0)

Malignancy 1 (0.9) 1 (1.9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.0) 1 (2.3)

Data shown as n (%). AEs are listed according to the preferred term in MedDRA version 17.1
ADA adalimumab, AE adverse event, IXE ixekizumab, MedDRA Medical Dictionary for Regulatory Activities, Q2W every
2 weeks, Q4W every 4 weeks, TEAE treatment-emergent adverse event
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osteoclast differentiation may affect radio-
graphic results.

The safety profile of ixekizumab in patients
with severe disease was consistent with findings
in the overall population. The most common
TEAEs were injection site reaction, injection site
erythema, and nasopharyngitis, with most
TEAEs being mild to moderate in intensity
(note, this study was conducted with the origi-
nal formulation of ixekizumab, not the citrate-
free formulation shown to reduce injection site
pain [29]). The safety findings are consistent
with long-term safety data from 21 clinical trials
of patients with psoriasis, PsA, and axial
spondyloarthritis treated with ixekizumab,
where both injection site reaction and
nasopharyngitis were the most common TEAEs
(along with upper respiratory tract infection)
[30]. Interestingly, long-term safety data from
the three SPIRIT studies demonstrated that the
rate of injection site reactions decreased with
longer ixekizumab exposure [31].

As the SPIRIT-P1 study was restricted to
patients who were naive to biologic therapy, the
current findings cannot be generalized to
patients with a history of failed therapy, loss of
efficacy to therapy, or intolerance to anti-tumor
necrosis factor agents. An additional factor for
consideration is the relatively limited number
of patients in each subgroup of the severe pop-
ulation. Overall, the findings from this study
provide healthcare providers and patients with
additional information on the efficacy and
safety profile associated with the use of ixek-
izumab in cases of severe PsA.

CONCLUSIONS

In patients with severe PsA, 24 weeks of treat-
ment with ixekizumab improved key clinical
outcomes of PsA. No new safety findings were
identified in patients with severe PsA, and the
safety profile was consistent with the current
understanding of ixekizumab. Overall, the pre-
sent findings support the use of ixekizumab for
the treatment of patients with severe PsA, a
population not previously characterized in
terms of response to IL-17A inhibition.
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