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ABSTRACT

Purpose: Ixekizumab is a high-affinity mono-
clonal antibody that selectively targets inter-
leukin-17A. The objective of this study was to
assess the long-term efficacy and safety (to week
156) of ixekizumab in patients with active pso-
riatic arthritis and inadequate response or

intolerance to one or two tumor necrosis factor
inhibitors.
Methods: In the SPIRIT-P2 study (ClinicalTri-
als.gov ID: NCT02349295), patients were ran-
domized to placebo or ixekizumab 80 mg every
4 weeks (IXE Q4W) or every 2 weeks (IXE Q2W)
following a 160-mg starting dose. During the
extension period (weeks 24–156), patients
maintained their original ixekizumab dose, and
placebo patients received IXE Q4W or IXE Q2W
(1:1). Exposure-adjusted incidence rates (IRs)
per 100 patient-years (PY) are presented.
Results: Of 363 patients enrolled in the study,
310 entered the extension period. In all patients

Electronic supplementary material The online
version of this article (https://doi.org/10.1007/s40744-
020-00261-0) contains supplementary material, which is
available to authorized users.

A.-M. Orbai (&)
Johns Hopkins University School of Medicine,
Baltimore, MD, USA
e-mail: aorbai1@jhmi.edu

J. Gratacós
Rheumatology Department, Hospital Universitari
Parc Taulı́, Sabadell, Barcelona, Spain

J. Gratacós
Medicine Department, Universitat Autònoma de
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treated with IXE Q4W and IXE Q2W at week 0,
responses persisted to week 156. At week 156,
clinical responses (observed) in patients treated
with IXE Q4W and IXE Q2W were assessed
[American College of Rheumatology (ACR)
response criteria and minimal disease activity
(MDA) criteria]: 84 and 85% showed 20%
improvement (ACR20); 60 and 58% showed
50% improvement (ACR50); 35 and 47%
showed 70% improvement (ACR70), respec-
tively; and 48 and 54% showed MDA. Placebo
patients re-randomized to ixekizumab also
demonstrated sustained efficacy, as measured
by ACR and MDA responses. In the All Ixek-
izumab Exposure Safety Population (n = 337),
with 644 PY of ixekizumab exposure, treatment-
emergent adverse events (TEAEs) were reported
by 286 patients (44.4 IR). The most common
TEAEs were upper respiratory tract infection
(9.80 IR), nasopharyngitis (8.2 IR), sinusitis (6.2
IR), and bronchitis (4.5 IR). Serious adverse
events were reported by 42 (6.5 IR) patients
(included 3 deaths and 10 infections).
Conclusion: In this 156-week study of ixek-
izumab, improvements in signs and symptoms
of psoriatic arthritis and the safety profile
remained consistent with those in previous
reports.
Trial registration: ClinicalTrials.gov identifier:
NCT02349295.

Keywords: Efficacy; Interleukin-17A; Ixekizu-
mab; Psoriatic arthritis; Safety

Key Summary Points

Why carry out this study?

In the phase 3 SPIRIT-P2 trial of 363
patients with active psoriatic arthritis
(PsA) who had an inadequate response or
an intolerance to one or two tumor
necrosis factor (TNF) inhibitors,
ixekizumab improved the signs and
symptoms of PsA with superiority to
placebo at 24 weeks.

Furthermore, clinical improvements
persisted up to 1 year during the
extension period.

The objective of this study was to assess
the long-term efficacy and safety (to week
156) of ixekizumab in the SPIRIT-P2 trial.

What was learned from this study?

The significant improvements observed
with ixekizumab at week 24 in SPIRIT-P2
were sustained for up to 156 weeks across
multiple endpoints in patients with
inadequate response or intolerance to one
or two TNF inhibitors and adverse events
were consistent with the known safety
profile of ixekizumab.

The findings from SPIRIT-P2 suggest that
ixekizumab is a long-term treatment
option for patients with PsA who have
shown intolerance or had an inadequate
response to one or two TNF inhibitors.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13241459.

INTRODUCTION

Psoriatic arthritis (PsA) is an inflammatory,
chronic, immune-mediated disorder present in
20–30% of patients with psoriasis [1, 2] and in
0.05–1% of the general population [2]. PsA can
lead to disease progression with musculoskeletal
and extra-articular manifestations [3], resulting
in impaired function, reduced quality of life, and
increased mortality [3, 4]. Treatments for PsA
include nonsteroidal anti-inflammatory drugs,
intra-articular or systemic glucocorticoids, con-
ventional synthetic disease-modifying
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antirheumatic drugs (csDMARDs), and biologic
agents, such as tumor necrosis factor (TNF)
inhibitors [5, 6]. Although TNF inhibitors are
often effective, 30–40% of patients with PsA have
only a partial response or become resistant or
intolerant to treatment [7, 8]. Furthermore,
patients with an inadequate response to their
first TNF inhibitor generally have lower response
on their second or third TNF inhibitor [9]. For this
substantial proportion of patients with prior
inadequate response, intolerance, or con-
traindication to TNF inhibitors, well-tolerated
treatments targeting an alternative mechanism
of action and with persistent efficacy are of sig-
nificant clinical value [10].

Ixekizumab is a high-affinity monoclonal
antibody that selectively targets interleukin (IL)-
17A, a pro-inflammatory cytokine that mediates
joint damage [11]. Ixekizumab is approved for use
in active PsA, moderate-to-severe psoriasis, pedi-
atric psoriasis (C 6 years with body
weight C 25 kg), ankylosing spondylitis, and
non-radiographic axial spondyloarthritis [12, 13].

Persistent efficacy over 3 years was observed
in the SPIRIT-P1 trial, a phase 3 trial investi-
gating ixekizumab treatment in patients with
active PsA who had not previously received
biologic therapy for PsA or psoriasis [14].
SPIRIT-P2 is a phase 3 trial of 363 patients with
active PsA who had an inadequate response or
an intolerance to one or two TNF inhibitors. In
this study, ixekizumab improved the signs and
symptoms of PsA with superiority to placebo
(PBO) at 24 weeks [15]. Furthermore, clinical
improvements persisted up to 1 year during the
extension period [16]. In this article, the
authors report their evaluation of the long-term
efficacy and safety profile of ixekizumab in
patients with prior inadequate response or
intolerance to TNF inhibitors through 3 years of
treatment in SPIRIT-P2.

METHODS

Patients

Complete inclusion and exclusion criteria for
SPIRIT-P2 have been reported previously [15].
Briefly, study participants were adults meeting

the Classification Criteria for Psoriatic Arthritis
(CASPAR) with active PsA [17], defined as at
least three of 68 tender and three of 66 swollen
joints at screening and baseline, with active or
documented history of plaque psoriasis. Eligible
patients had been treated previously with at
least one csDMARD and had an inadequate
response (based on a minimum of 12 weeks of
therapy) or intolerance to one or two TNF
inhibitors. Reasons for TNF inhibitor failure
were not systematically collected.

Study Design

SPIRIT-P2 is a phase 3, randomized, double-
blind, PBO-controlled clinical study that com-
prised two treatment periods: the double-blind
(weeks 0–24) and extension (weeks 24–156)
periods. The methods have been reported in
detail previously [in brief, see the electronic
supplementary material (ESM) file] [15, 18].
Patients who participated in the extension
periods received ixekizumab 80 mg every
2 weeks (IXE Q2W) or every 4 weeks (IXE Q4W)
until study completion or treatment discontin-
uation. Starting at week 32, and at all subse-
quent visits during the extension period,
patients were discontinued from study treat-
ment for lack of efficacy if they failed to
demonstrate C 20% improvement from base-
line in tender and swollen joint counts.

The trial described was conducted in accor-
dance with the Good Clinical Practice guide-
lines of the International Conference on
Harmonisation and with the principles of the
Declaration of Helsinki. The protocol and doc-
umentation was approved by the institutional
review board or independent ethics committee
at each investigational site prior to patient
screening (see ESM). All patients provided writ-
ten informed consent prior to receiving inves-
tigational product or undergoing study
procedures. SPIRIT-P2 is registered at Clini-
calTrials.gov (NCT02349295).

Outcomes

Prespecified efficacy and health outcomes mea-
sures were described previously [15, 16] and
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include the percentage of patients achieving the
following responses: American College of
Rheumatology (ACR) response criteria
improvement of 20%, 50%, or 70% from base-
line (ACR20/50/70); Leeds Enthesitis Index
(LEI = 0) and Leeds Dactylitis Index-Basic (LDI-
B = 0); C 0.35-point improvement in Health
Assessment Questionnaire-Disability Index
(HAQ-DI) score of [minimal clinically impor-
tant difference (MCID)]; as well as skin and nail
outcomes, minimal disease activity (MDA; C 5
of 7 of the Coates criteria [19]), and patient-re-
ported outcomes.

Safety outcomes included the assessment of
adverse events (AEs), serious adverse events
(SAEs), and findings from physical examina-
tions, vital signs, and laboratory studies.
Adverse events of special interest (AESIs) were
prespecified and previously discussed [20].
Additional details on the efficacy and safety
outcomes assessed are available in the ESM file.

Statistical Analyses

Power calculations for the primary endpoint
have been described previously [15]. The
Extension Period Population (EPP) included
patients originally randomized to PBO who
were inadequate responders at week 16 and any
patients remaining on PBO at week 24, all of
who were re-randomized 1:1 to receive IXE
Q2W or IXE Q4W (PBO/IXE Q2W and PBO/IXE
Q4W groups, respectively) for the duration of
the study or until discontinuation. Efficacy
analyses were conducted on the intent-to-treat
(ITT) population (ad hoc) randomly assigned to
IXE Q2W or IXE Q4W at week 0 and on the EPP,
which included all patients who received at
least one dose of ixekizumab during the exten-
sion period (weeks 24–156). Efficacy results are
summarized through week 156 as the number
and percentage of patients meeting response
criteria for categorical variables or as the mean
(standard deviation) change from baseline for
continuous variables. There were no compar-
isons made between treatment groups. For effi-
cacy variables, data were reported as observed.
Patients who received rescue therapy at week 16
were imputed as nonresponders (NRI) between

weeks 16 and 24. As secondary analyses, missing
data were imputed using modified NRI (mNRI)
for categorical outcomes or modified baseline
observation carried forward (mBOCF) for con-
tinuous efficacy variables at all other
timepoints.

Safety analyses were performed on the All
Ixekizumab Exposure Safety Population (AIESP;
IXE Q4W, IXE Q2W), which included all
patients who received at least one dose of
ixekizumab at any time during the 156-week
study period, with baseline defined as the time
of first exposure to ixekizumab. Safety results
were summarized as the frequency and inci-
dence rate (IR) per 100 patient-years (PY) of
exposure to ixekizumab, using the entire dura-
tion of exposure for the treatment period and
expressed as a number of unique patients
within a particular category of event.

Additional statistical methods, including
detailed definitions for imputation methods,
are described in the ESM. Statistical analyses
were performed using SAS version 9.2 or higher
(SAS Institute, Cary, NC, USA).

RESULTS

Patients

Of 363 patients randomized to the PBO
(n = 118), IXE Q4W (n = 122), or IXE Q2W
(n = 123) study arms, 314 patients (87%) com-
pleted the double-blind treatment period and
310 entered the extension treatment period
(weeks 24–156; ESM Fig. S1), as previously
described [15]. Of the 310 patients who entered
the extension treatment period, 168 (54.2%)
completed 156 weeks of treatment. Discontin-
uation due to lack of efficacy was the most
common reason for patient discontinuation (94
patients, 30.3%), with 75.5% of discontinua-
tions due to the mandatory discontinuation
criteria (MDC; failure to demonstrate C 20%
improvement from baseline in tender and
swollen joint counts [ACR20]) from baseline
beginning at week 32. The majority of patients
who discontinued due to MDC did so within
the first year of treatment. At week 32, 23 of 310
patients (7.4%) discontinued due to MDC;
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between weeks 36 and 52, an additional 37
(11.9%) patients discontinued due to MDC; a
further nine (2.9%) and two (0.6%) patients
discontinued due to MDC between weeks 52
and 108 and weeks 108 and 156, respectively.

Baseline characteristics for the ITT popula-
tion [15] and for those who entered the exten-
sion period [16] have been previously published.
In general, demographics and clinical charac-
teristics for the ITT population were well bal-
anced among the study arms. Demographics
and clinical characteristics for the EPP were
comparable to those for the ITT population.
Briefly, patients entering the extension period
were, on average, 51.8 years old, the majority
were white (92%), and slightly more than half
were female (53%). Mean tender joint count was
23 (of 68 joints) and swollen joint count was 12
(of 66 joints). Within the EPP, 55% of patients
were inadequate responders to one TNF inhi-
bitor, 37% of patients were inadequate respon-
ders to two TNF inhibitors, and 9% of patients
showed intolerance to a TNF inhibitor [16].

Efficacy Outcomes

Endpoints for the ITT population at week 108
and week 156 are summarized in Table 1 (ob-
served) and ESM Table S1 (mNRI). As observed,
ACR20, ACR50, and ACR70 response rates in
the ITT population were 84, 60, and 35%,
respectively, in the IXE Q4W group and 85, 58,
and 47%, respectively, in the IXE Q2W group at
week 156 (Fig. 1; Table 1). By mNRI analysis, the
ACR20, ACR50, and ACR70 response rates were
sustained to week 156: 55, 40, and 23% of IXE
Q4W-treated patients and 48, 34, and 25% of
IXE Q2W-treated patients, respectively (ESM
Table S1; Fig. 1). At week 156, patients on PBO
who were re-randomized to ixekizumab at week
16 or 24 demonstrated ACR responses relatively
comparable with those of patients receiving
continuous IXE treatment. ACR20, ACR50, and
ACR70 response rates were 54, 41, and 24% of
PBO/IXE Q4W-treated patients and 47, 36, and
12% of PBO/IXE Q2W-treated patients, respec-
tively (ESM Table S2).

At week 156, MDA (5 of 7 MDA components)
was achieved by approximately 50% of the IXE

Q4W- and IXE Q2W-treated patients (Fig. 1).
Very low disease activity (7 of 7 MDA compo-
nents) response rates were also numerically
similar between the IXE Q4W- and IXE Q2W-
treated patients (23 and 20%, respectively; ESM
Fig. S2). As measured by Disease Activity Index
for Psoriatic Arthritis (DAPSA), at week 156,
41% of IXE Q4W- and 35% of IXE Q2W-treated
patients achieved low disease activity (LDA) and
33% of IXE Q4W- and 37% of IXE Q2W-treated
patients achieved remission (ESM Fig. S2). As
determined by a 28-joint Disease Activity Score
using C-reactive protein\ 2.6, at week 156,
67% of IXE Q4W-treated patients and 59% of
IXE Q2W-treated patients had achieved remis-
sion (ESM Fig. S2). Response rates for composite
endpoints were lower but followed a similar
pattern using the more conservative mNRI
approach (ESM Fig. S2).

In patients with baseline dactylitis (LDI-
B[0) and baseline enthesitis (LEI[0), IXE
Q4W- and IXE Q2W-treated patients demon-
strated persistent reductions through week 156
(Fig. 2). Complete resolution of dactylitis was
achieved by 100% of IXE Q4W- and 91.7% of
IXE Q2W-treated patients; however, observed
data from the ITT population with baseline LDI-
B[0 are available for only 17 and 12 patients
in the IXE Q4W and IXE Q2W groups, respec-
tively. Complete resolution of enthesitis was
achieved by 63% of IXE Q4W- and 79% of IXE
Q2W-treated patients (Table 1). Changes from
baseline in LDI-B and LEI followed similar pat-
terns when missing data were imputed with
mBOCF (Fig. 2).

Among patients with baseline psoriasis, body
surface area (BSA) involvement C 3%, 79% of
patients receiving IXE Q4W and 96% of those
receiving IXE Q2W achieved at least a 75%
reduction in the baseline Psoriasis Area and
Severity Index (PASI 75); 65 and 75% reached
PASI 90; and 51 and 64% attained PASI 100,
respectively, at week 156 (Table 1). PASI
responses achieved at week 24 were maintained
through the extension period (Fig. 3). Complete
resolution of itch [Itch numeric rating scale
(NRS) = 0] in the ITT population with baseline
psoriatic lesions involving C 3% BSA was
achieved by 29 and 41% of IXE Q4W- and IXE
Q2W-treated patients, respectively, at week 156
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(Table 1). In patients with baseline fingernail
psoriasis, measured by a modified version of the
Nail Psoriasis Severity Index (NAPSI) that
includes only fingernails (score range 0–40),
improvements in NAPSI observed at week 24
persisted through week 156 (Fig. 2). At week
156, 60 and 69% of patients treated with IXE
Q4W and IXE Q2W, respectively, achieved
complete resolution of fingernail psoriasis
(Table 1).

At week 156, improvements in physical
function measured by HAQ-DI MCID (C 0.35
improvement from baseline) occurred in 62% of
IXE Q4W- and 60% of IXE Q2W-treated patients
(with baseline HAQ-DI C 0.35) (Table 1).
Improvements from baseline in HAQ-DI
observed in the double-blind period persisted
through 156 weeks of extension-period

ixekizumab treatment (Fig. 4). Responses in
additional patient-reported quality-of-life out-
comes, including Fatigue NRS, EuroQol 5-di-
mensions visual analog scale (VAS), and Work
Productivity Activity Impairment-Specific
Health Problem, were also sustained through
week 156 (Table 1). On average, about 10-point
improvements from baseline in the Medical
Outcomes Survey Short Form (36 items) (SF-
36)–physical component summary and
approximately 5-point improvements in the SF-
36–mental component summary were reported
by IXE-treated patients at week 156 (Table 1).
Improvements in the individual domains of the
SF-36 at week 108 and week 156 were also
observed (ESM Table S3). Improvements in the
SF-36 vitality domain were consistent with
improvements in the Fatigue NRS. Similarly,

Fig. 1 American College of Rheumatology (ACR) and
minimal disease activity (MDA) responses up to week 156,
as observed and modified nonresponder imputation
(mNRI). Intent-to-treat population randomized to ixek-
izumab at week 0. Starting at week 32, and at all
subsequent visits during the extension period, patients were
discontinued from study treatment if they failed to
demonstrate C 20% improvement from baseline in tender
(TJC) and swollen (SJC) joint counts. MDA defined as

achieving five of the seven following MDA components:
TJC B 1, SJC B 1, Psoriasis Area and Severity Index B 1
or body surface area B 3%, patient pain visual analog scale
(VAS) B 15, patient global disease activity VAS B 20,
Health Assessment Questionnaire–Disability Index B 0.5,
and B 1 tender entheseal points. ACR20/50/70 ACR
response criteria improvement of 20, 50, or 70%, respec-
tively, IXE Q2W ixekizumab 80 mg every 2 weeks, IXE
Q4W ixekizumab 80 mg every 4 weeks
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Fig. 2 Enthesitis, dactylitis, and nail psoriasis up to week
156 [observed and modified baseline observation carried
forward (mBOCF)]. Intent-to-treat population random-
ized to ixekizumab at week 0. Leeds Enthesitis Index (LEI)
and Leeds Dactylitis Index–Basic (LDI-B) were assessed in
patients with baseline LEI score[ 0 and LDI-B score[ 0,
respectively. Nail Area Psoriasis Severity Index (NAPSI)

was assessed in patients with fingernail psoriasis at baseline.
Starting at week 32, and all subsequent visits during the
extension, patients not demonstrating C 20% improve-
ment from baseline in both tender and swollen joint
counts were discontinued . IXE Q2W ixekizumab 80 mg
every 2 weeks, IXE Q4W ixekizumab 80 mg every 4 weeks
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Fig. 3 Psoriasis Area and Severity Index (PASI) responses
(observed and with mNRI). Intent-to-treat population
randomized to ixekizumab at week 0 with C 3% body
surface area of disease at baseline. Starting at week 32, and
at all subsequent visits during the extension period,
patients were discontinued from study treatment if they

failed to demonstrate C 20% improvement from baseline
in tender and swollen joint counts. IXE Q2W ixekizumab
80 mg every 2 weeks, IXE Q4W ixekizumab 80 mg every 4
weeks, PASI 75/90/100 75/90/100% improvement from
baseline on the PASI, respectively
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improvements in the SF-36 bodily pain domain
correlated with improvements in joint pain
VAS, with an approximate 37-point improve-
ment from baseline in joint pain at week 156
(Table 1).

Safety

A total of 337 patients with prior intolerance or
inadequate response to one or two TNF inhibi-
tors were included through the 3-year extension
period of SPIRIT-P2. Patients treated with IXE
Q4W (n = 168) and IXE Q2W (n = 169)
accounted for 345.1 and 298.9 PY of exposure,
respectively (Table 2). Overall, 85% of patients

who received at least one dose of study medi-
cation reported one or more treatment-emer-
gent adverse events (TEAEs) throughout 3 years
of the study, with an IR of 44.4, with a similar
distribution of patients in each treatment group
(IXE Q4W, n = 141; IXE Q2W, n = 145). Most
TEAEs were mild or moderate in severity. The
most common TEAEs (occurring in C 5% of
patients in the AIESP; n = 337; IR per 100 PY)
were upper respiratory tract infection (IXE
Q4W, 9.0 IR; IXE Q2W, 10.7 IR), nasopharyn-
gitis (IXE Q4W, 8.4 IR; IXE Q2W, 8.0 IR),
sinusitis (IXE Q4W, 6.4 IR; IXE Q2W, 6.0 IR),
bronchitis (IXE Q4W, 4.1 IR; IXE Q2W, 5.0 IR),

Fig. 4 Health Assessment Questionnaire-Disability Index
(HAQ-DI) minimal clinically important difference
(MCID; observed and with mNRI) and HAQ-DI change
from baseline (observed and mBOCF) up to week 156.
Intent-to-treat population randomized to ixekizumab at
week 0. MCID was assessed in patients with baseline

HAQ-DI C 0.35. Starting at week 32, and all subsequent
visits during the extension period, patients not demon-
strating C 20% improvement from baseline in tender and
swollen joint counts were discontinued. IXE Q2W
ixekizumab 80 mg every 2 weeks, IXE Q4W ixekizumab
80 mg every 4 weeks
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Table 2 Adverse events per 100 patient-years of exposure

Incidence ratea IXE Q4W (n = 168) IXE Q2W (n = 169)

Overall
(345.1
PY)

Years 0–1
(143.4
PY)

Years 1–2
(113.2
PY)

Years
2–3
(87.4
PY)

Overall
(298.9
PY)

Years 0–1
(133.9
PY)

Years
1–2
(92.9
PY)

Years
2–3
(71.8
PY)

TEAEs 141 (83.9)

[40.9]

133 (79.2)

[92.7]

84 (50.0)

[74.2]

57 (33.9)

[65.2]

145 (85.8)

[48.5]

136 (80.5)

[101.6]

72 (42.6)

[77.5]

48 (28.4)

[66.8]

Mild 41 (24.4)

[11.9]

60 (35.7)

[41.8]

40 (23.8)

[35.3]

26 (15.5)

[29.7]

43 (25.4)

[14.4]

54 (32.0)

[40.3]

24 (14.2)

[25.8]

22 (13.0)

[30.6]

Moderate 85 (50.6)

[24.6]

66 (39.3)

[46.0]

37 (22.0)

[32.7]

27 (16.1)

[30.9]

74 (43.8)

[24.8]

69 (40.8)

[51.5]

34 (20.1)

[36.6]

24 (14.2)

[33.4]

Severe 15 (8.9)

[4.3]

7 (4.2)

[4.9]

7 (4.2)

[6.2]

4 (2.4)

[4.6]

28 (16.6)

[9.4]

13 (7.7)

[9.7]

14 (8.3)

[15.1]

2 (1.2)

[2.8]

Discontinuations due

to adverse eventb
17 (10.1)

[4.9]

7 (4.2)

[4.9]

7 (4.2)

[6.2]

3 (1.8)

[3.4]

21 (12.4)

[7.0]

14 (8.3)

[10.5]

7 (4.1]

[7.5]

0

Serious adverse eventsb 19 (11.3)

(5.5)

7 (4.2)

[4.9]

10 (6.0)

[8.8]

5 (3.0)

[5.7]

23 (13.6)

[7.7]

9 (5.3)

[6.7]

12 (7.1)

[12.9]

3 (1.8)

[4.2]

Deaths 1 (0.6)

[0.3]

0 0 1 (0.6)

[1.1]

2 (1.2)

[0.7]

0 2 (1.2)

[2.2]

0

Infections 112 (66.7)

[32.5]

91 (54.2)

[63.4]

52 (31.0)

[45.9]

32 (19.0)

[36.6]

101 (59.8)

[33.8]

84 (49.7)

[62.7]

49 (29.0)

[52.8]

31 (18.3)

[43.2]

Serious infections 5 (3.0)

[1.4]

2 (1.2)

[1.4]

2 (1.2)

[1.8]

1 (0.6)

(0.6)

[1.1]

5 (3.0)

(3.0) [1.7]

3 (1.8)

[2.2]

3 (1.8)

[3.2]

0

Allergic reactions and

hypersensitivities

17 (10.1)

[4.9]

14 (8.3)

[9.8]

3 (1.8)

[2.7]

2 (1.2)

[2.3]

16 (9.5)

[5.4]

13 (7.7)

[9.7]

4 (2.4)

[4.3]

1 (0.6)

[1.4]

Anaphylaxis 0 0 0 0 0 0 0 0

Injection-site reactions 25 (14.9)

[7.2]

23 (13.7)

[16.0]

4 (2.4)

[3.5]

1 (0.6)

[1.1]

42 (24.9)

[14.1]

42 (24.9)

[31.4]

5 (3.0)

[5.4]

3 (1.8)

[4.2]

Cerebrocardiovascular

eventsc
2 (1.2)

[0.6]

0 0 2 (1.2)

[2.3]

7 (4.1)

[2.3]

0 7 (4.1)

[7.5]

0

Malignancies 7 (4.2)

[2.0]

3 (1.8)

[2.1]

3 (1.8)

[2.7]

2 (1.2)

[2.3]

2 (1.2)

[0.7]

0 2 (1.2)

[2.2]

0

Depression 6 (3.6)

[1.7]

4 (2.4)

[2.8]

2 (1.2)

[1.8]

0 4 (2.4)

[1.3]

2 (1.2)

[1.5]

2 (1.2)

[2.2]

0
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and urinary tract infection (IXE Q4W, 4.6 IR;
IXE Q2W, 2.7 IR).

The frequency of AEs leading to discontinu-
ation was slightly lower with IXE Q4W than
with IXE Q2W overall (n = 17 vs. n = 21). The IR
of discontinuations was also reasonably
stable over time in the IXE Q4W group (IR range
4.9–6.2) but more variable in the IXE Q2W
group (IR range 0–10.5), with no events in the 2-
to 3-year timeframe for IXE Q2W (Table 2).
Except for psoriatic arthropathy reported by two
patients in the IXE Q4W group, all other AEs
resulting in discontinuation were reported in
one patient each (ESM Table S4). SAEs were
reported by 19 (5.5 IR) IXE Q4W-treated
patients and 23 (7.7 IR) IXE Q2W-treated
patients (ESM Table S5). Three deaths were

recorded in the extension period. One female
patient aged 64 years (IXE Q4W group) died
from metastatic renal cell carcinoma on day 503
of treatment. One male patient aged 65 years
(PBO/IXE Q2W group) with a history of chronic
obstructive pulmonary disease and hyperten-
sion died as a result of cardiopulmonary arrest
on day 334 of treatment. One female patient
aged 75 years (IXE Q2W group) died from
myocardial infarction on day 765 of treatment.
This patient had a history of chronic obstructive
pulmonary disease, coronary artery disease,
hyperlipidemia, hypercholesterolemia, tran-
sient ischemic attack, and previous myocardial
infarction. None of the deaths were considered
by the investigator to be related to the study
drug.

Table 2 continued

Incidence ratea IXE Q4W (n = 168) IXE Q2W (n = 169)

Overall
(345.1
PY)

Years 0–1
(143.4
PY)

Years 1–2
(113.2
PY)

Years
2–3
(87.4
PY)

Overall
(298.9
PY)

Years 0–1
(133.9
PY)

Years
1–2
(92.9
PY)

Years
2–3
(71.8
PY)

Inflammatory bowel

diseased

Reported by

investigator

1 (0.6)

[0.3]

0 1 (0.6)

[0.9]

0 0 0 0 0

Confirmed by

adjudicatione
0 0 0 0 0 0 0 0

Cytopenias 3 (1.8)

[0.9]

2 (1.2)

[1.4]

0 1 (0.6)

[1.1]

1 (0.6)

[0.3]

1 (0.6)

[0.7]

0 0

Hepatic events 14 (8.3)

[4.1]

8 (4.8)

[5.6]

6 (3.6)

[5.3]

2 (1.2)

[2.3]

12 (7.1)

[4.0]

8 (4.7)

[6.0]

2 (1.2)

[2.2]

2 (1.2)

[2.8]

Values in table are presented as a number, with the percentage in parentheses and the IR per 100 PY in square brackets
IR incidence rate, PY patient-years, TEAE treatment-emergent adverse event
a Patients may have multiple events per category
b Deaths are also included as serious adverse events and study treatment discontinuations due to adverse events
c Cerebro-cardiovascular events have been adjudicated
d Inflammatory bowel disease includes the following narrow terms: inflammatory bowel disease, Crohn’s disease, ulcerative
colitis, and ulcerative proctitis
e Cases were reviewed by an independent committee of experts for adjudication and classified as ‘probable’ or ‘definite’ by
Registre Epidemiologique des Maladies de l’Appareil Digestif (EPIMAD) criteria
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The IR of infections, reported as n (IR per 100
PY), was 112 (32.5) and 101 (33.8) for IXE Q4W-
and IXE Q2W-treated patients, respectively.
Infections were more common during the first
year of treatment, after which the IR decreased
over time. Ten serious infections were reported,
five in each IXE treatment group. These inclu-
ded pneumonia (one patient in each ixek-
izumab arm); diverticulitis, latent tuberculosis,
lower respiratory tract infection, oral candidia-
sis (one patient each in the IXE Q4W arm); jaw
abscess, anal abscess, perirectal abscess, and
esophageal candidiasis (one patient each in the
IXE Q2W arm). Fifteen patients had Candida
infections (high-level term): one patient (0.3 IR)
in the IXE Q4W arm and five patients (1.7 IR) in
the IXE Q2W arm had oral candidiasis; two
patients in each arm had vulvovaginal can-
didiasis (1.2 IR per 100 PY each); one patient in
each arm had genital candidiasis (0.6 IR IXE
Q4W and 0.3 IR IXE Q2W); one patient in the
IXE Q2W arm had esophageal candidiasis (0.3
IR); and two patients in the IXE Q4W arm had
skin candida (0.6 IR). Nine patients had fungal
infections (high-level term): five patients (1.4
IR) in the IXE Q4W arm and four (1.3 IR) in the
IXE Q2W arm. No case of Candida or fungal
infection resulted in discontinuation; all were
mild to moderate and without deep organ
involvement. Five (1.7 IR) cases of herpes zoster
in the IXE Q2W treatment group were observed,
none of which resulted in treatment discontin-
uation. No cases of active tuberculosis were
reported.

The IR of hypersensitivity events, reported as
n (IR per 100 PY), in the IXE Q4W and IXE Q2W
treatment groups was 17 (4.9) and 16 (5.4),
respectively, and generally decreased from year
1 to year 3. There were no reports of anaphy-
laxis. A total of 67 injection-site reaction (ISR)
events were observed: 25 (7.2 IR) in the IXE
Q4W treatment group and 42 (14.1 IR) in the
IXE Q2W treatment group. The IR of ISRs
decreased after the first year of treatment.

There were nine patients with malignancies:
seven (2.0 IR) in the IXE Q4W treatment group
and two (0.7 IR) in the IXE Q2W treatment
group. The IRs of malignancies were constant
over time. Four patients in the IXE Q4W group
and one patient in the IXE Q2W group had

nonmelanoma skin cancer (NMSC). Malignan-
cies excluding NMSC occurred in four patients
in the IXE Q4W group and one patient in the
IXE Q2W group.

Previously, a patient was reported in the
double-blind treatment period as having SAEs of
anal abscess and anal fistula considered by the
sponsor to be consistent with inflammatory
bowel disease (IBD). Upon post hoc adjudica-
tion by an external committee of IBD special-
ists, the event was determined to not be a
confirmed event of IBD [15]. A second patient, a
47-year-old woman (with a medical history
consistent with the presence of ulcerative coli-
tis) who was randomized to PBO at baseline and
received IXE Q4W in the extension period,
reported an event of ulcerative colitis. The
external adjudication committee determined
that this event was not a confirmed event of
IBD.

Nine patients (2 [0.6 IR] in the IXE Q4W
group and 7 [2.3 IR] in the IXE Q2W group) had
a cerebro-cardiovascular event confirmed by
external adjudication. All cerebrocardiovascular
events in the IXE Q4W group occurred in years
2–3, and all events in the IXE Q2W group
occurred during years 1–2 of the extension
period. Depression was reported in ten patients
(6 in the IXE Q4W arm and 4 in the IXE Q2W
arm), with a similar IR across both treatment
groups (Table 2).

DISCUSSION

The data reported in this study covers up to
3 years of continuous treatment with ixek-
izumab in a difficult-to-treat population of
patients with PsA who had an inadequate
response or were intolerant to one or two TNF
inhibitors. Treatment with ixekizumab resulted
in improvements in the signs and symptoms of
PsA that persisted from week 24 through week
156. ACR20 responses (primary study endpoint)
at week 24 (IXE Q4W, 71% and IXE Q2W, 67%;
observed), were maintained to week 156 (IXE
Q4W, 84% and IXE Q2W, 85%; observed).
Ixekizumab treatment was also associated with
resolution of enthesitis and improvement of
patient-reported physical and mental outcomes
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and plaque and nail psoriasis over the study
duration. High rates of dactylitis resolution
were also achieved in both groups, but the small
number of patients with dactylitis at baseline
limits the scope of conclusions that can be
drawn from these data.

The treat-to-target goals of MDA, DAPSA
LDA, and DAPSA remission were achieved by
approximately 50, 38, and 35% of patients,
respectively, treated with ixekizumab through
week 156. Patients taking PBO who were re-
randomized to ixekizumab treatment at week
16 or 24 demonstrated comparable efficacy at
week 156 in joint and skin endpoints to patients
on continuous ixekizumab treatment. Although
this clinical trial was not powered to detect
statistical differences between the IXE Q2W and
IXE Q4W treatment arms, there was no appar-
ent increased benefit with IXE Q2W relative to
IXE Q4W (the approved dose for the treatment
of active PsA in patients who do not have
coexisting moderate-to-severe psoriasis [12, 13])
in arthritis-related measures. These 3-year data,
both observed as well as mNRI, support the
long-term continued efficacy of ixekizumab for
the treatment of active PsA.

The safety profile of ixekizumab was gener-
ally consistent with that previously observed in
patients with active PsA or moderate-to-severe
psoriasis who received ixekizumab and with the
double-blind treatment period of this study
[15, 16, 21–23]. Most TEAEs were mild or mod-
erate in severity and the IR tended to decrease
over time. Overall, the exposure-adjusted IR of
discontinuations due to AEs was low and similar
between ixekizumab treatment arms.

Treatments that modulate immune response
may increase susceptibility to infection, but this
typically reduces after the first 6 months to
1 year of treatment [24–27]. Throughout the
156-week treatment period, there were no
unexpected infections, and the IR tended to
decrease over time. Cases of candidiasis were
more frequent with IXE Q2W than IXE Q4W,
and no event led to discontinuation. The over-
all IR for serious infections was low (IR range
1.4–1.8) and was comparable to overall rates
observed with ixekizumab treatment across
several indications [27]. Furthermore, the IRs
for serious infections were comparable to those

observed with the IL-17A inhibitor secuk-
inumab (IR 1.9 in PsA) [28] and the TNF inhi-
bitors adalimumab (IR 2.8 in PsA) [29] and
golimumab (IR 1.0 across indications) [30].

ISRs have been noted with all US Food and
Drug Administration-approved self-in-
jectable biological agents [31]. None of the ISRs
with ixekizumab were considered to be serious
and all were mild or moderate in severity in this
study. ISRs were numerically higher in the IXE
Q2W (14.1 IR) arm than in the IXE Q4W (7.2 IR)
arm, with one discontinuation due to ISRs in
each arm. In agreement with other studies of
ISRs with ixekizumab, reactions were typically
tolerable, manageable, and decreased over time
[32].

People with PsA have a two- to three-fold
increased risk of IBD [33, 34], and IBD is an AESI
for the IL-17 inhibitor class of biologics [35, 36].
In this study, IBD events were infrequent (IXE
Q4W, 0.3 IR; IXE Q2W, 0 IR). This is in line with
the expected IR of IBD (Crohn’s disease or
ulcerative colitis) in patients with PsA
(0.03–0.11 IR) [33, 37, 38] and is consistent with
an integrated analysis demonstrating that
among 8228 ixekizumab-treated patients with
psoriasis, PsA, or axial spondyloarthritis, IBD
was reported in\1% of the population [27].

The SPIRIT clinical trial program was unique
in assessing the efficacy of ixekizumab in two
distinct patient populations. Three-year data
from SPIRIT-P1, a phase 3 trial investigating
ixekizumab treatment in patients with active
PsA who had not previously received biologic
therapy for PsA or psoriasis, have recently been
published [14]. Patients with inadequate
response to one TNF inhibitor typically have
decreased response to a second TNF inhibitor
[9, 39]. This population of patients with PsA,
over half of whom were inadequate responders
to one TNF inhibitor and over a third were
inadequate responders to two TNF inhibitors,
presents specific challenges to clinicians but has
not been studied extensively in dedicated clin-
ical trials. Efficacy data from SPIRIT-P2 assessing
multiple characteristics of PsA, including
enthesitis, dactylitis, skin and nail psoriasis, and
patient-reported outcomes support ixekizumab
as a viable treatment option in this population
of patients with refractory disease. The efficacy
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and safety findings of SPIRIT-P2 are similar with
the observations from SPIRIT-P1; however, as is
expected in the more difficult patient popula-
tion of SPIRIT P2, levels of response are slightly
lower than in SPIRIT P1 [14]. Long-term efficacy
and safety data from SPIRIT-P1 and -P2 indicate
that ixekizumab is an effective treatment option
for patients with active PsA across the multiple
disease domains, even among patients who
have had an inadequate response to one or two
TNF inhibitors.

One of the inherent limitations to the study
design of this trial was the implementation of
MDC at week 32. These criteria limit the gen-
eralizability of these data as they do not allow
for fluctuation in PsA disease activity that is
often managed in the clinic with concomitant
csDMARDs or steroids before discontinuing or
switching a biologic DMARD. It should also be
acknowledged that the resulting patient popu-
lation may partially contribute to the favorable
outcomes observed in this study. This trial also
did not include an assessment of radiographic
progression, the inhibition of which has been
shown previously with ixekizumab [21, 23], and
the prevention of which is important for joint
integrity. However, in a PsA population with a
high proportion of TNF inadequate responders,
baseline X-ray data may be difficult to interpret.

CONCLUSION

In conclusion, ixekizumab provided sustained
and clinically meaningful improvement in the
signs and symptoms of active PsA for up to
156 weeks among patients with an inadequate
response or intolerance to one or two TNF
inhibitors. The safety findings were consistent
with the known safety profile of ixekizumab.
Overall, these results support the long-term use
of ixekizumab among patients with PsA,
including those who may be more difficult to
treat due to prior inadequate response to TNF
inhibitors.
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