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Ixekizumab treatment of biologic-naive patients with
active psoriatic arthritis: 3-year results from a phase
lll clinical trial (SPIRIT-P1)
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Abstract

Objective. The aim was to assess the safety and efficacy of up to 156 weeks of ixekizumab (an IL-17A antagonist)
treatment in PsA patients.

Methods. In a phase Il study, patients naive to biologic treatment were randomized to placebo, adalimumab
40mg every 2weeks (ADA; active reference) or ixekizumab 80mg every 2weeks (IXEQ2W) or every 4weeks
(IXEQ4W) after an initial dose of 160 mg. At week 24 (week 16 for inadequate responders), ADA (after 8-week wash-
out) and placebo patients were re-randomized to IXEQ2W or IXEQ4W. Outcomes were evaluated using a modified
non-responder imputation [linear extrapolation for radiographic progression (modified total Sharp score =0)] during
extended treatment until week 156.

Results. Of 417 patients, 381 entered the extension, and 243 of 381 (63.8%) completed the 156-week study.
Incidence rates of treatment-emergent and serious adverse events, respectively, were 38.0 and 5.2 with IXEQ2W
(n=189) and 38.1 and 8.0 with IXEQ4W (n=197). One death occurred (IXEQ4W). With IXEQ2W and IXEQ4W,
respectively, the response rates persisted to week156 as measured by the ACR response >20% (62.5 and
69.8%), >50% (56.1 and 51.8%) and >70% (43.8 and 33.4%), psoriasis area and severity index (PASI) 75 (69.1
and 63.5%), PASI 90 (64.5 and 51.2%) and PASI 100 (60.5 and 43.6%). Inhibition of radiographic progression also
persisted to week 156 in 61% of IXEQ2W and 71% of IXEQ4W patients.

Conclusion. In this 156-week study of ixekizumab, the safety profile remained consistent with previous reports,
and improvements in signs and symptoms of PsA were observed, including persistent low rates of radiographic
progression.

Trial registration. ClinicalTrials.gov, http://clinicaltrials.gov, NCT01695239, EudraCT 2011-002326-49.
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Rheumatology key messages
o Ixekizumab, a high-affinity monoclonal antibody with specificity for IL-17A, is an approved PsA/psoriasis
treatment.
o Ixekizumab treatment for <3years demonstrated continued PsA improvements and a consistent safety profile.
o Ixekizumab is a suitable long-term treatment for PsA.

"Division of Rheumatology, Department of Medicine, University of Japan, gDepaﬂmgnt of Rl}gur_na_tology, Hospital General de Mexico,
Toronto, 2Institute of Medical Science, University of Toronto, Mexico City, Mexico and "Eli Lilly and Company, Indianapolis, IN,
3Krembil Research Institute, University Health Network, Toronto, USA

ON, Canada, “Department of Rheumatolo%y, Leiden University Submitted 19 August 2019; accepted 16 December 2019

Medical Centre, Leiden, The Netherlands, *Metroplex Clinical

Research Center, University of Texas Southwestern Medical Center, Correspondence to: Vinod Chandran, Department of Medicine,
Dallas, TX, USA, 6Department of Rheumatology CHR Orléans, Division of Rheumatology, Toronto Western Hospital, 1E 416, 399
University of Orléans, Orléans, France, 7University of Leeds, Leeds, Bathurst Street, Toronto, ON, Canada M5T 2S8.

UK, ®Department of Internal Medicine, Toho University, Tokyo, E-mail: vinod.chandran@uhnresearch.ca

© The Author(s) 2020. Published by Oxford University Press on behalf of the British Society for Rheumatology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use,
distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

2202 1990100 |Z U Jasn DN / uapiaT NeusioAlun Ad 60Z0€LS/2.2/01/6S/101e/ABojojeWNSY/WOO dNO"OIWLBPEDE//:SARY WOl POPEOJUMOQ


http://clinicaltrials.gov

Introduction

PsA is chronic and immune mediated, with manifesta-
tions including peripheral arthritis, axial arthritis, enthesi-
tis, dactylitis and skin and nail psoriasis [1]. The disease
can be progressive, leading to structural joint damage
and significant impairment of patients’ health-related
quality of life (HRQoL) [2].

Ixekizumab is a high-affinity monoclonal antibody that
has specificity for IL-17A [3], a pro-inflammatory cyto-
kine that promotes the pathogenesis of PsA and psoria-
sis [4], and is approved for the treatment of PsA and
psoriasis. In a phase Ill study of patients naive to bio-
logic PsA treatments (SPIRIT-P1), ixekizumab was su-
perior to placebo in improving signs and symptoms of
PsA, slowing the progression of structural joint damage
and improving patient HRQoL [5-7].

Here we report the safety, efficacy and HRQoL find-
ings for ixekizumab in SPIRIT-P1 up to 156 weeks.

Methods
Study design and patient population

SPIRIT-P1 (NCT01695239, EudraCT 2011-002326-49) is
a phase lll, multicentre, randomized, active and
placebo-controlled study in active PsA patients. The
study consisted of three periods: double-blind (weeks 0
24), extension (weeks?24-52) and long-term extension
(weeks 52-156). Week 156 was the last visit of the long-
term extension. Detailed methodology has been
reported previously (in brief, see Supplementary mater-
ial, section Study Design, available at Rheumatology on-
line) [5, 7]. Patients who participated in the extension
periods received 80mg ixekizumab every 2weeks
(IXEQ2W) or every 4weeks (IXEQ4W) until study com-
pletion or treatment discontinuation.

Participants were naive to biologic DMARDs
(bDMARDs) for PsA, could not have been taking more
than one conventional synthetic DMARD (csDMARD)
and could not have taken more than four csDMARDs
before enrolment. Patients were also >18years of age,
had a documented PsA diagnosis for >6 months, met
Classification Criteria for Psoriatic Arthritis (CASPAR),
had a tender joint count of at least three and a swollen
joint count of at least three and had at least one PsA-
related hand or foot joint erosion on centrally read X-
rays or CRP >6mg/l.

Patient and public involvement

Patients were not invited to comment on the study de-
sign, develop patient-relevant outcomes, interpret
results or contribute to writing or editing this document.
All patients gave written informed consent. This study
was conducted in accordance with Good Clinical
Practice, the principles of the Declaration of Helsinki
and local laws and regulations and was approved by in-
stitutional review boards or independent ethics commit-
tees for each study site.

https://academic.oup.com/rheumatology

Ixekizumab to Treat Biologic-Naive PsA: 3 Year Study

Outcomes

Safety was assessed by adverse events (AEs), laboratory
monitoring, physical examinations and ECGs. For im-
munogenicity testing, venous blood samples were col-
lected at regular intervals, and a validated acid capture
and elution ELISA assay was used to determine
treatment-emergent antidrug antibodies (TE-ADAs). AEs
of special interest included, but were not limited to, infec-
tions (including serious Candida and tuberculosis), allergic
reactions/hypersensitivity events (including, but not lim-
ited to, hypersensitivity reactions, and clinical manifesta-
tions of these reactions may include, but are not limited
to, skin rash, pruritus, urticaria, angioedema and anaphyl-
actic reaction) and injection-site reactions (ISRs). Patients
were administered a purified protein derivative skin/
QuantiFERON®-TB Gold test at week 52 and yearly there-
after; a purified protein derivative >5mm induration or
positive QuantiFERON-TB Gold test at week 52 or later
required patient discontinuation from the study.

Efficacy was assessed by the percentage of patients
achieving and/or change from baseline on the following
measures: ACR response >20, >50 or >70% (ACR20/
50/70) [8]; psoriasis area and severity index >75, >90 or
100% (PASI 75/90/100) among patients with baseline
body surface area >3% [9, 10]; minimal disease activity
[meeting at least five of seven criteria: tender joint count
<1, swollen joint count <1, total PASI <1 or body sur-
face area <3, patient pain visual analogue scale (VAS)
<15, patient global disease VAS <20, HAQ-disability
index (DI) <0.5 and tender entheseal points <1] [11, 12];
very low disease activity (all seven minimal disease ac-
tivity criteria met) [11, 12]; remission-to-low disease ac-
tivity [>4 and <14 disease activity index for psoriatic
arthritis (DAPSA)] and remission (<4 DAPSA) [13]; low
disease activity [<3.2 psoriatic arthritis disease activity
(PASDAS)] and near remission (<1.9 PASDAS) [14];
Leeds enthesitis index (LEl) in patients with baseline
enthesitis [15]; Leeds dactylitis index-basic (LDI-B) in
patients with baseline dactylitis [16]; nail psoriasis sever-
ity index (NAPSI) in patients with baseline fingernail
psoriasis; HAQ-DI [including percentage improving by
the minimal clinically important difference (MCID; >0.35)
in patients with baseline HAQ-DI >0.35] [17]; 36-item
short form health survey (SF-36) [18]; EuroQoL 5 dimen-
sion questionnaire VAS (EQ-5D VAS) [19]; work product-
ivity and activity impairment questionnaire (WPAI) [20];
and van der Heijde modified total Sharp score (mTSS;
0-528 scale) for PsA (including percentage with change
from baseline <0, <0.5 and <smallest detectable
change over 156 weeks) [21]. Radiographs were scored
independently by two readers blinded to time point and
clinical data. Radiographs at screening and weeks 52,
108 and 156 were used to examine radiographic pro-
gression over 3years.

Statistical analysis

Four patient populations are presented: (i) patients
randomized to ixekizumab at weekO comprised the
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ixekizumab intent-to-treat population (ixekizumab ITT
population); (ii) patients originally randomized to ixekizu-
mab at week 0 who received at least one dose of study
medication at or after week24 and who had available
efficacy and health outcome data summarized from
week 24 to week 156 comprised the combined extension
period population; (iii) patients originally randomized to
ixekizumab at week 0 who received at least one dose of
study medication at or after week 52 and who had avail-
able data summarized from week 52 to week 156 com-
prised the long-term extension period population; and
(iv) all patients who received at least one dose of ixeki-
zumab during the study where baseline was the time of
first ixekizumab injection comprised the all ixekizumab
exposure safety population.

Safety analyses were conducted using the all ixekizu-
mab exposure safety population. The exposure-adjusted
incidence rate (IR; or person-time-adjusted IR) over the
entire time period is the total number of patients who
experienced the treatment-emergent AE (TEAE) for each
preferred term divided by the sum of all patients’ time
(in 100years) of ixekizumab exposure during the treat-
ment periods.

For all categorical efficacy measures, missing data
were imputed using non-responder imputation (NRI),
multiple imputation (Ml) and modified non-responder im-
putation (MNRI) methods. Additional statistical methods,
including detailed definitions for each imputation
method, are described in the Supplementary material,
section Statistical Analysis, available at Rheumatology
online.

SF-36 developers recommend scoring and interpret-
ation of the eight domains using norm-transformed
scores, which results in mean (s.p.) domain scores of 50
(10) and reduces the magnitude of possible change rela-
tive to a 0-100 transformation method [22]. Here we re-
port norm-transformed scores [22].

Radiographic analyses were conducted using the
long-term extension period population. Linear extrapola-
tion was used to impute missing mTSS data if patients
had baseline and at least one post-baseline value at
week 52, 108 or 156. The percentage of patients without
radiographic progression at weeks 52, 108 and 156 was
also summarized using mTSS cut-off values of <0, <0.5
and <1.85 (smallest detectable change) [23].

Results
Patient disposition

The first participant was enrolled in January 2013, and
the last study visit occurred in September 2017. In total,
381 of 417 (91.4%) randomized patients completed
the double-blind period and entered the extension
(Supplementary Fig. S1, available at Rheumatology on-
line). Between week 32 and week 156, 70 of 381
(18.4%) patients met predefined criteria for mandatory
discontinuation (i.e. failed to demonstrate >20% im-
provement from baseline in both tender joint count and
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swollen joint count). Of patients who entered the exten-
sion, 243 of 381 (63.8%) completed the 156-week study
(Supplementary Fig. S1, available at Rheumatology on-
line). One death in the IXEQ4W group is included in
treatment discontinuations. A similar percentage of
patients across treatment groups discontinued from the
study early, most owing to lack of efficacy. Other rea-
sons included an AE; sponsor, patient or physician deci-
sion; lost to follow-up; or entry criteria not met
(Supplementary Fig. S1, available at Rheumatology on-
line). Baseline demographics and disease characteristics
for patients enrolled in the double-blind period and
those entering the extension have been published previ-
ously [5, 7]. The percentage of patients who ceased or
started csDMARDS or CSs during the 156-week study
are reported in Supplementary Table S1, available at
Rheumatology online.

Safety

A total of 386 patients (189 IXEQ2W and 197 IXEQ4W
treated) were included in the safety analysis. By week
156, 88% of IXEQ2W- (IR, 38.0) and 87% of IXEQ4W-
treated (IR, 38.1) patients had experienced at least one
TEAE (Table 1). The most frequent TEAEs were upper
respiratory tract infection, ISR, bronchitis and injection-
site erythema (Table 1). The majority of events were mild
or moderate in severity (investigator assessed). Severe
events (investigator assessed) were reported in 11% of
IXEQ2W- (IR, 4.8) and 9% of IXEQ4W-treated (IR, 4.0)
patients. Serious adverse events were reported in 12%
of IXEQ2W- (IR, 5.2) and 18% of IXEQ4W-treated (IR,
8.0) patients (Table 1).

One death occurred during the study. A 59-year-old
male with a history of dyslipidaemia, diabetes mellitus,
hypertension and previous transient ischaemic attack
experienced a fatal cerebrovascular accident while tak-
ing IXEQ4W; the event occurred 556 days after initiating
IXEQ4W treatment. Twenty-five IXEQ2W- and 18
IXEQ4W-treated patients discontinued owing to AEs
(Supplementary Table S2, available at Rheumatology
online).

No active or reactivated tuberculosis cases were
reported. One case of iritis was reported. Infections
occurred in 58% of IXEQ2W- (IR, 24.8) and 56% of
IXEQ4W-treated (IR, 24.5) patients (Table 1). Serious
infections occurred in three IXEQ2W- (2%; IR, 0.7) and
eight IXEQ4W-treated patients (4%; IR, 1.8). Pneumonia
was the only serious infection reported in at least one
patient (n =2; IXEQ4W) (Supplementary Table S3, avail-
able at Rheumatology online). Eleven patients had a
Candida infection. Among IXEQ2W-treated patients, two
(1.0%; IR, 0.4) had oral candidiasis, two (1.0%; IR, 0.4)
had skin candidiasis, and one (0.5%; IR, 0.2) had nail
candidiasis. Among IXEQ4W-treated patients, five
(2.6%; IR, 1.1) had oral candidiasis and one (0.5%; IR,
0.2) had oesophageal candidiasis. All but one case of
Candida (oral) had resolved at study conclusion. The
duration of Candida infection ranged from 12 to
246 days for oral candidiasis and from 9 to 20days for

https://academic.oup.com/rheumatology
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TasLe 1 Safety overview across all treatment periods up to week 156 (all ixekizumab exposure safety population)

Ixekizumab Q4W
(total n = 197; PY = 449)

Ixekizumab Q2W
(total n = 189; PY = 440)

IR IR
TEAEs 171 (87) 38.1 167 (88) 38.0
Viral URI 29 (15) 6.5 25(13) 5.7
URI 31(16) 6.9 22 (12) 5.0
Injection-site reaction 21 (11) 4.7 24 (13) 5.5
Bronchitis 14(7) 3.1 17 (9) 3.9
Injection-site erythema 10 (5) 2.2 18 (10) 41
Diarrhoea 8 (4) 1.8 13(7) 3.0
Hypertension 11 (6) 2.4 10 (5) 2.3
Headache 12 (6) 2.7 9 (5) 2.0
Back pain 13(7) 2.9 8 (4) 1.8
Urinary tract infection 14(7) 3.1 7(4) 1.6
TEAE severity®
Mild 58 (29) 12.9 77 (41) 17.5
Moderate 95 (48) 211 69 (37) 15.7
Severe 18(9) 4.0 21 (11) 4.8
Serious adverse events® 36 (18.3) 8.0 23(12.2) 5.2
Serious infections 8 (4) 1.8 3(2) 0.7
Deaths 1(<1) 0.2 0 -
Discontinued owing to AEs (including death) 18(9) 4.0 25 (13) 5.7
AEs of special interest®
Infections 110 (56) 24.5 109 (58) 24.8
Candida infections 6(3) 14 5@ 1.1
Injection-site reactions 42 (21) 9.3 46 (24) 10.5
Hepatic event 19 (10) 4.2 26 (14) 59
Allergic reaction/hypersensitivity events 11 (6) 2.4 20 (11) 4.5
Cerebrocardiovascular events? 9(5) 2.0 11 (6) 2.5
Depression 4(2) 0.9 6 (3) 1.4
Interstitial lung disease 0 - 0 -
Malignancies 3(2) 0.7 2(1) 0.5
Ulcerative colitis 0 - 1(<1) 0.2

More than one event could be reported in the same patient. Patients may be counted in more than one category. The
baseline for the all ixekizumab exposure safety population was the time of the first ixekizumab dose. ®Investigator
assessed. PRegulatory defined. °Reported as AEs according to the high-level term in MedDRA, v.20.0. Groups of AEs of
special interest are shown. “Events were adjudicated. AEs: adverse events; IR: exposure-adjusted incidence rates (n x 100/
total patient-years); PY: patient-years; Q4W/Q2W: 80mg once every 4 weeks/2 weeks; TEAE: treatment-emergent adverse

events; URI: upper respiratory tract infection.

skin Candida; the duration was 6days for oesophageal
Candida and 35 days for nail Candida.

ISRs occurred at a similar rate in IXEQ2W- (24%; IR,
10.5) and IXEQ4W-treated patients (21%; IR, 9.3)
(Table 1). The majority of ISRs were mild in severity
[IXEQ2W: 20% (IR, 8.6); IXEQ4W: 17% (IR, 7.6)]. Two
patients (both IXEQ2W) discontinued treatment owing to
an ISR. Allergic reactions/hypersensitivity events were
reported in 11% (IR, 4.5) of IXEQ2W- and 6% (IR, 2.4)
of IXEQ4W-treated patients. A case of mild dyspnoea
was reported as ‘possible anaphylaxis’ 1day after the
first ixekizumab injection in a 52-year-old female. This
event resolved within 1day without any treatment, did
not result in ixekizumab discontinuation and did not re-
occur during the remainder of the study despite
IXEQ2W injections for 19 additional months.

https://academic.oup.com/rheumatology

The rates of hepatic events [14% (IR, 5.9) and 10%
(IR, 4.2)], adjudicated cerebrocardiovascular events [6%
(IR, 2.5) and 5% (IR, 2.0)], depression [3% (IR, 1.4) and
2% (IR, 0.9)] and malignancies [1% (IR, 0.5) and 2% (IR,
0.7)] were also similar in IXEQ2W- and IXEQ4W-treated
patients, respectively (Table 1). One case of ulcerative
colitis was reported in a 55-year-old male 351 days after
starting IXEQ2W. He had no self-reported history of IBD;
no relevant medical history was reported. Ixekizumab
was discontinued owing to latent tuberculosis (manda-
tory discontinuation per protocol) before the resolution
of ulcerative colitis.

Two patients (one IXEQ2W, one IXEQ4W) experienced
Grade 3 neutropenia. Neither case of Grade 3 neutro-
penia was reported within a week of an infection. No
Grade 4 neutropenia was reported.
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TE-ADA developed in 53 patients over the 156-week
treatment period (25 IXEQ2W, 28 IXEQ4W). Of these, 22
were neutralizing. The majority of TE-ADAs were low
titre. There was no clear association between TE-ADA
status and ACR20 response. There was no apparent as-
sociation between development of antibodies to ixekizu-
mab and allergic reactions/hypersensitivity events or
ISRs.

Efficacy

Efficacy outcomes at week 156 are presented in Table 2
for the ixekizumab ITT population; results were similar
across treatment groups for the combined extension
period population (Supplementary Table S4, available at
Rheumatology online). In IXEQ2W- and IXEQ4W-treated
patients, the ACR20, ACR50 and ACR70 response rates
achieved by week52 persisted through week 156
(Table 2, mNRI; Fig. 1A-C). At week 156, minimal dis-
ease activity response rates were numerically higher
with IXEQ2W (48.9%) than with IXEQ4W (40.6%), and
very low disease activity response rates were similar
(21.0% with IXEQ2W and 17.3% with IXEQ4W) (Table 2,
mNRI). Remission-to-low disease activity, measured by
DAPSA >4 and <14, was achieved by 62.5% of
IXEQ2W- and 63.6% of IXEQ4W-treated patients, and
remission, measured by DAPSA <4, was achieved by

Fic. 1 ACR and PASI responses
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29.9% of IXEQ2W- and 24.8% IXEQ4W-treated patients
at week156 (Table 2, mNRI). Low disease activity,
measured by PASDAS <3.2, was achieved by 57.6% of
IXEQ2W- and 46.9% of IXEQ4W-treated patients and re-
mission, measured by PASDAS <1.9, was achieved by
27.8% of IXEQ2W- and 21.4% IXEQ4W-treated patients
at week156 (Table 2, mNRI). Among patients with
enthesitis, both IXEQ2W and IXEQ4W demonstrated
persistent reductions from baseline on the LEI through
week 156, with 40.3% of IXEQ2W- and 47.4% of
IXEQ4W-treated patients achieving complete resolution
of enthesitis at week 156 (Table 2, mNRI; Fig. 2A and B).
Among patients with dactylitis, both IXEQ2W and
IXEQ4W demonstrated persistent reductions from base-
line on the LDI-B through week156, and 69.3% of
IXEQ2W- and 61.6% of IXEQ4W-treated patients
achieved complete resolution of dactylitis at week 156
(Table 2, mNRI; Fig. 2C and D). At week156, both
IXEQ2W and IXEQ4W demonstrated persistent reduc-
tions from baseline on the HAQ-DI (Table 2; Fig. 2E).
The percentage who achieved the MCID on the HAQ-DI
also persisted to week 156 and was similar with IXEQ2W
and IXEQ4W (Table 2 mNRI; Fig. 2F).

Over the 156-week period, mTSS mean (s.n.) change
from baseline was similar with IXEQ2W [1.0 (3.2)] and
IXEQ4W [1.1 (5.0)] (Table 3) and was minimal across the
four treatment assignment groups (Supplementary Table
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The intent-to-treat population was randomized to IXE at weekO (ixekizumab intent-to-treat population). Starting at
week 32, and at all subsequent visits during the extension period, patients were discontinued from study treatment if
they failed to demonstrate >20% improvement from baseline in both tender and swollen joint counts. IXE Q4W/Q2W:
80 mg ixekizumab every 4 weeks/2 weeks; MI: multiple imputation; mNRI: modified non-responder imputation; NRI:
non-responder imputation; PASI: psoriasis area and severity index.
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Fic. 2 Enthesitis, dactylitis, HAQ-DI and nail psoriasis
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The intent-to-treat population was randomized to IXE at weekO (ixekizumab intent-to-treat population). Starting at
week 32, and all subsequent visits during the extension, patients not demonstrating >20% improvement from base-
line in both tender and swollen joint counts were discontinued. mNRI and MI applied to categorical endpoints and
mBOCF and Ml applied to continuous endpoints. DI: [HAQ] disability index; IXE Q4W/Q2W: 80 mg ixekizumab every
4 weeks/2 weeks; LDI-B: Leeds dactylitis index-basic; LEI: Leeds enthesitis index; mBOCF: modified baseline obser-
vation carried forward; MCID: minimal clinically important differences; MI: multiple imputation; mNRI: modified non-re-
sponder imputation; NAPSI: nail area psoriasis severity index; NRI: non-responder imputation.

S5, available at Rheumatology online). Cumulative prob-
ability plots show observed patient-level data of mTSS
change from baseline to week 156 (Fig. 3). The percent-
age without radiographic progression at week 156
(MTSS <0) was numerically smaller with total IXEQ2W
(61%) than total IXEQ4W (71%) (Table 3). A similar pat-
tern was observed in patients with mTSS <0.5 (total
IXEQ2W: 69%; total IXEQ4W: 79%) and with mTSS
<1.85 (total IXEQ2W: 81%; total IXEQ4W: 87%).

For patients with baseline psoriasis >3% body surface
area, PASI 75, 90 and 100 response rates persisted over
the extension to week 156 (Table 2, mNRI; Fig. 1D-F). At
week 156, 69.1% of IXEQ2W- and 63.5% of IXEQ4W-
treated patients reached PASI 75, 64.5% of IXEQ2W and
51.2% of IXEQ4W-treated patients reached PASI 90 and
60.5% of IXEQ2W- and 43.6% of IXEQ4W-treated
patients reached PASI 100 (Table 2, mNRI). Among
patients with fingernail psoriasis, both IXEQ2W and

https://academic.oup.com/rheumatology

IXEQ4W demonstrated reductions from baseline on the
NAPSI that persisted through week 156 (Table 2; Fig. 2G).
At week 156, 57.1% of IXEQ2W- and 53.6% of IXEQ4W-
treated patients achieved complete resolution of fingernail
psoriasis (Table 2, mNRI; Fig. 2H).

At week 156, the SF-36 PCS and MCS change from
baseline were similar with IXEQ2W (8.3 and 3.8, respect-
ively) and IXEQ4W (7.9 and 3.5, respectively) [Table 2,
modified baseline observation carried forward
(mBOCF)]. The individual domains of the SF-36 are
shown in Supplementary Table S6, available at
Rheumatology online (mMBOCF).

Discussion

In bDMARD-naive PsA patients, ixekizumab demon-
strated early clinical improvement (i.e. response rates vs
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TasLe 2 Efficacy overview at week 156 (ixekizumab intention-to-treat population)

Ixekizumab Q4W (n = 107)

Ixekizumab Q2W (n = 103)

Responder rate,n/Nx (%) mNRI NRI mNRI NRI
ACR20 75/107 (69.8) 54/107 (50.5) 95/107 (89.3) 64/103(62.5) 52/103(50.5) 91/103(88.1)
ACR50 55/107 (51.8) 41/107 (38.3) 68/107 (63.7) 58/103 (56.1) 47/103 (45.6) 79/103 (76.7)
ACR70 36/107 (33.4) 29/107 (27.1) 41/107 (38.2) 45/102 (43.8) 37/103 (35.9) 57/102 (55.6)
MDA 43/106 (40.6) 36/107 (33.6) 52/106 (49.4) 50/103 (48.9) 44/103 (42.7) 70/103 (68.0)
VLDA 19/107 (17.3) 18/107 (16.8) 19/107 (17.9) 22/103(21.0) 21/103(20.4) 25/103 (23.8)
LDA? 68/107 (63.6) 51/107 (50.5) 85/107 (79.9) 64/103 (62.5) 54/103 (54.7) 90/103 (87.2)
Remission® 27/107 (24.8)  24/107 (22.4) 29/107 (27.3) 31/103(29.9) 29/103 (28.2) 38/103 (36.6)
PASDAS LDA <3.2 49/104 (46.9) 39/107 (36.4) 63/103(61.4) 59/102(57.6) 51/103 (49.5) 83/102(80.9)
PASDAS <1.9 22/104 (21.4) 20/107 (18.7) 25/103 (24.7) 28/102 (27.8) 26/103 (25.2) 36/102 (35.3)
LEI=0° 32/68 (47.4) 26/68 (38.2) 45/68 (65.9) 23/57 (40.3) 19/57 (33.3) 33/57 (57.5)
LDI-B=0¢ 23/37 (61.6) 21/39 (53.8) 26/37 (70.1) 17/25 (69.3) 17/26 (65.4) 21/25 (84.9)
PASI 75° 46/73 (63.5) 35/73 (47.9) 61/73 (84.1) 41/59 (69.1) 36/59 (61.0) 58/59 (97.5)
PASI 90° 37/73(51.2) 28/73 (38.4) 50/73 (68.7) 38/59 (64.5) 34/59 (57.6) 54/59 (91.7)
PASI 100° 32/73 (43.6) 24/73 (32.9) 43/73 (58.6) 36/59 (60.5) 32/59 (54.2) 49/59 (83.7)
NAPSI (0)f 36/68 (53.6) 28/69 (40.6) 52/68 (76.0) 42/74 (57.1) 38/74 (51.4) 60/74 (81.1)
HAQ-DI MCID® 51/100 (51.1)  39/100(39.0) 64/100 (63.7) 46/90 (50.8) 39/90 (43.3) 67/90 (74.8)
Change from baseline” mBOCF Mi mBOCF Mi
LEI° -1.7(1.8) -2.1(0.2) -1.7(1.7) -2.5(0.2)
LDI-B¢ —51.2(91.0) —60.7 (15.6) —55.4(61.3) —59.9 (11.9)
NAPSIf —15.2 (19.9) —-17.6 (2.7) —16.7 (21.9) —23.6 (2.5)
HAQ-DI —0. 37 (0.57) —0.49 (0.06) —0.49 (0.59) —0.66 (0.07)
SF-36 PCS score .9(10.2) 10.3(1.1) 8.3(9.6) 10.9(1.0)
SF-36 MCS score 5(11.6) 41(1.3) 3.8(10.3) 5.2(1.1)
EQ-5D VAS 12 0 (24.8) 14.7 (2.9) 13.7 (21.1) 18.3(2.5)
WPAI absenteeism —4.8(18.8) —-8.7(2.9) 0.2 (27.7) —-2.5(4.1)
WPAI activity impairment —21.3(26.1) —28.3(2.8) —26.1 (26.0) —32.1(2.7)
WPAI presenteeism -18.0 (27.2) —28.4 (4.2) —21.2(21.8) —25.0 (3.3)
WPAI work productivity —17.5(26.0) —29.4 (4.1) —18.2 (25.0) —24.8 (3.5)

3DAPSA score >4 and <14. PDAPSA score <4. ®Patients with baseline LEI > 0. Patients with baseline LDI-B > 0. ®Patients
with baseline psoriasis of >3% body surface area. fPatients with baseline fingernail psoriasis present. 9Patients with base-
line HAQ-DI score >0.35. "Data are presented as the mean (s.e.m.) for MI analysis and mean (s.0.) for mBOCF analysis.
DAPSA: disease activity index for psoriatic arthritis; EQ-5D: EuroQoL 5 dimension questionnaire; LDA: low disease activity;
LDI-B: Leeds dactylitis index-basic; LEl: Leeds enthesitis index; mBOCF: modified baseline observation carried forward;
MCID: minimal clinically important difference; MCS: mental component summary; MDA: minimal disease activity; MI: mul-
tiple imputation; mNRI: modified non-responder imputation; NAPSI: nail psoriasis severity index; NR: near remission; Nx:
number of patients with non-missing data; PASDAS: psoriatic arthritis disease activity score; PASI: psoriasis area and se-
verity index; PCS: physical component summary; Q4W/Q2W: 80mg once every 4 weeks/2weeks; SF-36: 36-item short
form health survey; VAS: visual analog scale; VLDA: very low disease activity; WPAI: work productivity and activity impair-

ment questionnaire.

placebo as early as week1 for ACR20, week4 for
ACR50 and week 8 for ACR70) [5]. The clinical improve-
ments largely persisted throughout 3 years of ixekizu-
mab treatment without incremental safety risks.
Long-term studies are important for evaluating the
enduring benefits and safety risks of therapies for chron-
ic, progressive diseases, such as PsA. These results
show that the efficacy and safety profile of ixekizumab
remains stable in bDMARD-naive PsA patients. The
safety results show consistency with previous studies of
ixekizumab in the overall incidence of TEAEs in addition
to AEs of special interest (including infections, hepatic
events, allergic reactions/hypersensitivity events, cere-
brocardiovascular events, depression and malignancies)

2780

over time despite increased exposure with continuous
treatment [5-7, 24-27]. Previously described early
improvements in signs and symptoms of PsA across all
domains, including low rates of radiographic progression
and improvements in patient-reported outcomes, per-
sisted with <3years of ixekizumab treatment [5, 7].

With long-term data, it is important to assess whether
sustained inhibition of specific targeted cytokines
increases the risk for certain AEs. Individuals with defi-
ciencies in Th17 cells, IL-17RA or IL-17F may have
increased susceptibility to infections, such as candidia-
sis [28, 29]. Thus, treatment with an IL-17 inhibitor, such
as ixekizumab, secukinumab or brodalumab, may pre-
dispose PsA patients to infections [24, 25, 30, 31].
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Fic. 3 Cumulative probability plots for mTSS change from baseline to week 156
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Patients are from the long-term extension period population. Missing data were linearly extrapolated if patients had a
baseline and >1 post-baseline value (i.e. week 52, 108 or 156). At week 52, 0% were imputed, at week 108 1.6%
(n=4) were imputed, and at week 156 10.8% (n=28) were imputed using linear extrapolation. ADA: adalimumab;
IXEQ4W/Q2W: 80 mg ixekizumab every 4 weeks/2 weeks; mTSS: van der Heijde modified total Sharp score; N: total
patient number in the long-term extension period population; Nx: number of patients with non-missing change from

baseline data after linear extrapolation; PBO: placebo.

However, throughout a 156-week treatment period, the
types of infections reported were as expected, with no
increase in the incidence of TEAEs. Candida was
reported in 11 patients, generally mild in severity and
successfully managed in all but one patient during the
study. No active or reactivated tuberculosis cases were
reported. Pneumonia was the only serious infection
reported in at least one patient (n=2); other serious
infections (n=1 each) were chronic tonsillitis, herpes
zoster, oesophageal candidiasis, bacterial arthritis, cellu-
litis, gastroenteritis clostridial, gastroenteritis rotavirus,
latent tuberculosis, lower respiratory tract infection,
mycoplasma pneumonia and upper respiratory tract in-
fection (Supplementary Table S3, available at
Rheumatology online).

ISRs have been noted with some biologic treatments
[32, 33]. Here, ISRs were generally mild to moderate in
severity (investigator assessed), lessened over time and
did not result in discontinuation. Hypersensitivity reac-
tions, such as skin rash, pruritus, urticaria, angioedema
and anaphylactic reaction, may be associated with an
immune system response that may or may not occur im-
mediately after drug administration. In this study, 31
patients reported allergic reactions/hypersensitivity
events, of which one was a case of potential
anaphylaxis.

Among psoriasis patients, an increased incidence of
IBD [34-37] and increased or worsened IBD after treat-
ment with an IL-17 inhibitor have been demonstrated
[38, 39]. An integrated analysis of 4209 ixekizumab-
treated patients (6480 patient-years of exposure)
reported that IBD was uncommon (<1%) [26]. Here, one
case of ulcerative colitis was reported. Of note, this
study may not represent the full population of PsA at
risk of IBD because of the controversial role of IL-17 in
IBD. We did not exclude patients with a history of IBD;
only those with active IBD were excluded.

The development of TE-ADA was generally infrequent;
the majority were of low titre and transient. There was

https://academic.oup.com/rheumatology

no apparent association between TE-ADA development
and efficacy, nor was there an association with ISRs or
allergic reactions/hypersensitivity events.

Clinical efficacy, as assessed by ACR response, PASI
response and improvement in key clinical domains for
PsA, including improvement in enthesitis and dactylitis,
persisted to week 156. Improvement in patient-reported
outcomes and HRQoL also persisted to week 156.

PsA is a debilitating disorder, and structural joint dam-
age, which is likely to result in irreversible joint deformity
and disability, is present in 47% of patients within
2years of disease onset [40, 41]. Low rates of progres-
sion of radiographic joint damage was observed
throughout a 3-year period in all groups (Fig. 3; Table 3;
Supplementary Table S5, available at Rheumatology on-
line). The majority did not have radiographic progression
beyond the smallest detectable change, with IXEQ2W
and IXEQ4W showing a similar pattern overall. During
ixekizumab treatment, low rates of structural joint dam-
age progression were observed.

This study did not have a placebo or active control
group beyond week?24, was not powered to compare
ixekizumab dosing regimens and was limited to
bDMARD-naive patients. Additionally, drop-out rate and
imputation with non-response should be considered
when evaluating efficacy over 3years.

Ixekizumab demonstrates early and persistent clinical
improvement without incremental safety risks. Data from
this 3-year study support the use of ixekizumab in PsA
patients based on a consistent safety profile and stable,
persistent efficacy across all disease domains.
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