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ABSTRACT

Introduction: Ixekizumab, a selective inter-
leukin-17A antagonist, was compared with
adalimumab in the SPIRIT-H2H study
(NCT03151551) in patients with psoriatic
arthritis (PsA) and concomitant psoriasis. This
post hoc analysis reports outcomes to week 52
in patients from SPIRIT-H2H, stratified by
baseline psoriasis severity.
Methods: SPIRIT-H2H was a 52-week, multi-
center, randomized, open-label, rater-blinded,
parallel-group study of biologic disease-modi-
fying antirheumatic drug (DMARD)-naı̈ve
patients (N = 566) with PsA and active psoriasis

(C 3% body surface area involvement). Patients
were randomized to ixekizumab or adalimumab
(1:1) with stratification by baseline concomitant
use of conventional synthetic DMARDs and
psoriasis severity (with/without moderate-to-
severe psoriasis). Patients received on-label
dosing according to psoriasis severity. The pri-
mary endpoint was the proportion of patients
simultaneously achieving C 50% improvement
in American College of Rheumatology criteria
(ACR50) and 100% improvement in Psoriasis
Area Severity Index (PASI100) at week 24. Sec-
ondary endpoints included musculoskeletal,
disease activity (defined by composite indices),
skin and nail, quality of life and safety out-
comes. In this post hoc analysis, primary and
secondary endpoints of SPIRIT-H2H were ana-
lyzed by baseline psoriasis severity.
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Results: A greater proportion of patients
achieved the combined endpoint of ACR50 ?

PASI100 and PASI100 with ixekizumab com-
pared with adalimumab at weeks 24 and 52,
regardless of baseline psoriasis severity. ACR
response rates were similar for ixekizumab and
adalimumab across both patient subgroups. For
musculoskeletal outcomes, similar efficacy was
seen for ixekizumab and adalimumab, but
ixekizumab showed greater responses for skin
outcomes regardless of psoriasis severity. The
safety profiles of ixekizumab and adalimumab
were consistent between subgroups.
Conclusions: Regardless of baseline psoriasis
severity, ixekizumab demonstrated greater effi-
cacy than adalimumab with respect to simulta-
neous achievement of ACR50 ? PASI100, and
showed consistent and sustained efficacy across
PsA-related domains. It also demonstrated
higher response rates for skin outcomes. These
subgroup analyses highlight the efficacy of
ixekizumab in patients with PsA irrespective of
the severity of concomitant psoriasis.

Keywords: Ixekizumab; Adalimumab; Psoriasis;
Psoriatic arthritis

Key Summary Points

Why carry out this study?

Psoriatic arthritis (PsA) is a chronic
inflammatory disease commonly
associated with psoriasis, and is treated
using disease-modifying antirheumatic
drugs (e.g., ixekizumab, an interleukin-
17A antagonist, and adalimumab, a tumor
necrosis factor-a inhibitor).

The severity of concomitant psoriasis may
influence treatment decision-making in
PsA, as there is a belief among some
clinicians that interleukin-17 inhibitors
are best suited to treating patients with
moderate-to-severe psoriasis, being less
efficacious in treating mild psoriasis.

The objective of this study was to establish
whether the severity of concomitant
psoriasis affects the response to
interleukin-17A inhibitor treatment by
using 52-week outcomes from the head-
to-head SPIRIT-H2H study of ixekizumab
versus adalimumab.

What was learned from the study?

In this post hoc subgroup analysis of
SPIRIT-H2H, in which patients were
stratified based on the severity of psoriasis
at baseline, ixekizumab showed consistent
efficacy compared with adalimumab,
regardless of psoriasis severity.

These findings may help inform clinicians
when choosing the optimal treatment for
their patients.

INTRODUCTION

Psoriatic arthritis (PsA) is a heterogeneous
inflammatory disease, characterized by a com-
bination of musculoskeletal and non-muscu-
loskeletal manifestations, including peripheral
and axial arthritis, dactylitis and enthesitis, and
skin and nail psoriasis [1, 2]. The detrimental
impact of PsA on quality of life (QoL) is driven
by the multifaceted nature of the disease [2].
Recent evidence suggests that improvements
across both joint and skin manifestations are
required to achieve optimal improvements in
health-related QoL [3, 4].

According to recent European League
Against Rheumatism (EULAR) recommenda-
tions, a treat-to-target management approach
should be used for PsA, with the aim of
achieving remission or low disease activity
(LDA) [5]. In the event that these goals cannot
be met with the use of conventional disease-
modifying antirheumatic drugs (DMARDs),
treatment with biologic DMARDs (bDMARDs),
such as tumor necrosis factor (TNF)-a inhibitors
or interleukin (IL) inhibitors, for example, those
targeting IL-17 and IL-12/23, should be initiated
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[5]. EULAR recommendations have also recently
adopted an individual domain-improvement
approach to managing PsA, focusing on the
treatment of specific disease manifestations [5].
Additionally, in patients with PsA, peripheral
arthritis and an inadequate response to at least
one conventional synthetic DMARD
(csDMARD), the recommendations no longer
distinguish between TNFa inhibitors and IL-17
or IL-12/23 inhibitors, although IL-17 or IL12/
23 inhibitors may be preferred when there is
‘relevant’ skin involvement (i.e., moderate-to-
severe psoriasis). Conversely, IL-12/23 inhibi-
tors may not be as effective in patients with
axial involvement, in which case treatment
with another bDMARD is recommended [5].

Ixekizumab (IXE), an IL-17A antagonist, is
approved for the treatment of moderate-to-sev-
ere psoriasis in children (aged C 6 years) and
adults, and active PsA and radiographic/non-
radiographic axial spondyloarthritis (axSpA) in
adults [6]. The SPIRIT-H2H study
(NCT03151551) directly compared the efficacy
and safety of IXE with those of the TNFa inhi-
bitor adalimumab (ADA) in patients with active
PsA [7]. The primary endpoint in SPIRIT-H2H
was the proportion of patients simultaneously
achieving C 50% improvement in American
College of Rheumatology criteria (ACR50) and
100% improvement in Psoriasis Area and
Severity Index (PASI100) at week 24; this end-
point was met, with IXE demonstrating superi-
ority over ADA [7]. IXE also demonstrated
superiority over ADA in PASI100 and non-infe-
riority in ACR50 at week 24.

Despite recent updates to treatment recom-
mendations [5], IL-17 inhibitors are still con-
sidered by many clinicians to be most useful for
treating patients with PsA and high levels of
psoriasis involvement. The belief that high
levels of skin involvement in PsA are primarily
driven by IL-17 [8] may mean clinicians are
more likely to recommend other biologics, such
as TNFa inhibitors, for the treatment of PsA
with mild skin involvement, where inhibition
of IL-17 is thought to be less advantageous.
Therefore, it is important to establish whether
the severity of concomitant psoriasis can affect
the response to IL-17A inhibitor treatment. The
objective of this post hoc subgroup analysis was

to evaluate the impact of baseline psoriasis
severity on the relative efficacy and safety of IXE
versus ADA through to week 52 in two sub-
groups of patients from SPIRIT-H2H, those with
and those without moderate-to-severe psoriasis
at baseline.

METHODS

SPIRIT-H2H design

SPIRIT-H2H was a phase IIIb/IV, 52-week, mul-
ticenter, randomized, open-label, rater-blinded,
parallel-group study conducted in 131 clinical
centers in 22 countries (Europe, North and
South America, and the rest of the world). The
study evaluated the efficacy and safety of IXE
versus ADA in adults with active PsA (fulfilling
Classification for Psoriatic Arthritis [CASPAR]
criteria, and with a tender joint count of C 3
and a swollen joint count of C 3) and con-
comitant psoriasis (body surface area [BSA]
involvement of C 3%), with an inadequate
response to at least one csDMARD and who
were naı̈ve to bDMARDs [7]. Details of the study
design have already been published [7, 9] and
are therefore described only briefly here; further
details are available online at http://www.
clinicaltrials.gov/ct2/show/NCT03151551.

Randomization (1:1) was stratified by con-
comitant use of csDMARDs and the severity of
psoriasis at baseline. In line with European
Union labeling [6, 10], patients with moderate-
to-severe psoriasis (defined as a PASI score of
C 12, a static Physician’s Global Assessment
(sPGA) score of C 3, and BSA involvement of
C 10%) received either IXE (160 mg loading
dose at week 0, then 80 mg every 2 weeks to
week 12 then every 4 weeks thereafter) or ADA
(80 mg loading dose at week 0, then 40 mg
every 2 weeks from week 1). Patients without
moderate-to-severe psoriasis received either IXE
(160 mg loading dose at week 0, then 80 mg
every 4 weeks) or ADA (40 mg at week 0, then
40 mg every 2 weeks).

SPIRIT-H2H was conducted in accordance
with ethical principles of the Declaration of
Helsinki of 1964 and its later amendments. All
patients provided written informed consent,
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and the study protocol was approved by the
National Research Ethics Service Committee
London (17/LO/0794) and the ethical review
board of each investigative site prior to the start
of study-related procedures.

Efficacy and Safety Analyses

The primary efficacy endpoint was superiority
of IXE over ADA in the proportion of patients
simultaneously achieving ACR50 and PASI100
responses (ACR50 ? PASI100) at week 24. Key
secondary endpoints were non-inferiority for
ACR50 response and superiority for PASI100
response at week 24. Other secondary endpoints
were the simultaneous achievement of
ACR50 ? PASI100, and ACR50 and PASI100
response rates at week 52 [7, 9].

After the week-24 database lock and initial
analysis run, a medical inconsistency in base-
line PASI data was identified: although nine
patients were assessed as PASI = 0 at baseline,
those patients fulfilled the criteria for having
psoriasis as assessed by a BSA C 3%. Therefore,
these patients were judged as PASI100 respon-
ders if they achieved an absolute PASI = 0 and
BSA = 0 at post-baseline visits.

Additional efficacy outcomes assessed at
weeks 24 and 52 were the proportions of
patients achieving ACR20, ACR70, and a mini-
mal clinically important difference (MCID) of
C 0.35-point improvement from baseline in the
Health Assessment Questionnaire-Disability
Index (HAQ-DI). Other musculoskeletal out-
comes were complete resolution in the
Spondyloarthritis Research Consortium of
Canada Enthesitis Index (SPARCC enthesitis) in
patients with enthesitis at baseline, a Leeds
Enthesitis Index score of 0 (LEI = 0) for patients
who had enthesitis at baseline, and a Leeds
Dactylitis Index–Basic score of 0 (LDI-B = 0) for
patients who had dactylitis at baseline. Disease
activity outcomes defined by composite indices
included the achievement of PsA minimal dis-
ease activity (MDA, 18 entheseal points), very
low disease activity (VLDA, 18 entheseal
points), Disease Activity in Psoriatic Arthritis
(DAPSA) LDA or remission, and DAPSA remis-
sion. Skin and nail outcomes included a Nail

Psoriasis Severity Index score of 0 (NAPSI = 0),
assessed in patients with nail psoriasis at base-
line, and the proportions of patients achieving
PASI75 and PASI90. QoL was assessed by a
Dermatology Life Quality Index score of 0 or 1
(DLQI 0,1), and Short Form-36 Physical and
Mental Component Summary (SF-36 PCS/MCS)
scores. At week 24, all endpoints were prespec-
ified with the exception of VLDA, DAPSA LDA
or remission and DAPSA remission, which were
post hoc; all endpoints were prespecified at
week 52.

The safety of IXE and ADA were assessed as
the incidences of treatment-emergent adverse
events (TEAEs) and serious adverse events
(SAEs). TEAEs were defined as AEs that first
occurred or worsened following the first dose of
study treatment and on/prior to the last visit
within the treatment period. SAEs were defined
as AEs resulting in death, initial or prolonged
hospitalization, risk of fatality, persistent or
significant disability, congenital anomaly or
any event considered significant by the
investigator.

In the current subgroup analysis, efficacy
and safety endpoints at weeks 24 and 52 were
assessed in two subgroups of patients, those
presenting (subgroup A) or not presenting
(subgroup B) with moderate-to-severe psoriasis
at baseline.

Statistical Analysis

Continuous variables are presented as
mean ± standard deviation, whereas qualitative
variables are reported using absolute and rela-
tive numbers. The difference in proportion of
responders between IXE and ADA was assessed
using Fisher’s exact test; p values for treatment
comparisons were evaluated at the 0.05 signifi-
cance level. Logistic regression models with
non-responder imputation were performed in
the intent-to-treat population (i.e., all patients
randomized to treatment at week 0), with
treatment and severity of psoriasis at baseline as
factors and treatment-by-baseline psoriasis
severity as interaction term. Modified baseline-
observation-carried-forward (mBOCF) was used
for SF-36 PCS and MCS. A treatment-by-
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subgroup interaction test was used to determine
whether there was a differential treatment effect
for IXE versus ADA between the two patient
subgroups. A significant treatment-by-subgroup
interaction p value suggests that the difference
in treatment effect between IXE and ADA is
statistically significant between patient sub-
groups (i.e., in patients with moderate-to-severe
psoriasis at baseline or patients without mod-
erate-to-severe psoriasis at baseline). Interaction
p values were considered statistically significant
at the 0.10 level. Safety results were analyzed
descriptively.

RESULTS

Patient Characteristics

In total, 566 patients were included in the
analysis, with 283 patients receiving IXE and
283 patients receiving ADA; one patient in the
ADA treatment arm had a missing psoriasis
diagnosis status at baseline. Of these, 49 (17.3%)
IXE-treated patients and 51 (18.1%) ADA-trea-
ted patients had moderate-to-severe psoriasis at
baseline (i.e., subgroup A).

Patient and disease characteristics were gen-
erally balanced between treatment arms within
each patient subgroup based on baseline psori-
asis severity (Table 1). However, there were a
number of differences between the two sub-
groups. In subgroup A (i.e., patients with mod-
erate-to-severe psoriasis), a higher proportion of
patients were male compared with subgroup B
(i.e., patients without moderate-to-severe pso-
riasis). Patients in subgroup A tended to have
higher tender and swollen join counts, higher
mean levels of C-reactive protein, higher HAQ-
DI, PASI, NAPSI, sPGA, and DLQI mean scores,
and greater BSA involvement at baseline than
those from subgroup B. Additionally, more
patients from subgroup A in the ADA treatment
arm had dactylitis at baseline. A greater pro-
portion of patients in subgroup B (vs. those in
subgroup A) received concomitant csDMARDs
(72.5 vs. 54.0%), with 60.6 and 53.0% of
patients, respectively, receiving methotrexate;
additional analyses of methotrexate use in

subgroups A and B are provided in Supplemen-
tary Tables S1 and S2.

Efficacy

Simultaneous Achievement of ACR50
and PASI100
A significantly greater proportion of IXE-treated
patients achieved ACR50 ? PASI100 at week 24
(primary endpoint) in subgroup A (40.8% for
IXE vs. 17.6% for ADA, p = 0.015) but not in
subgroup B (35.0 vs. 30.3%, respectively;
p = 0.279), while significant differences for IXE
versus ADA were seen at week 52 (subgroup A:
38.8 vs. 17.6%, p = 0.026; subgroup B: 39.3 vs.
28.1%, p = 0.014) (Fig. 1). The efficacy of IXE
was consistent from week 24 to week 52 within
the two subgroups.

Musculoskeletal Outcomes
Similar proportions of patients achieved
ACR20/ACR50/ACR70 over time with both IXE
and ADA, regardless of psoriasis severity, and
response rates were stable overtime (Fig. 2).

At week 24, a significantly greater proportion
of IXE- than ADA-treated patients in subgroup B
achieved SPARCC resolution of enthesitis and
the response was maintained through to
52 weeks (Table 2). In patients in subgroup A, a
numerically greater proportion of ADA- than
IXE-treated patients achieved resolution of
SPARCC enthesitis at weeks 24 and 52, but the
difference between treatments was not signifi-
cant. A similar pattern of response was seen for
LEI (Table 2). Both IXE and ADA demonstrated
high rates of dactylitis resolution (LDI-B = 0) in
both patient subgroups, with no statistical dif-
ferences between treatments or subgroups. The
proportions of patients who achieved HAQ-DI
MCID C 0.35 were similar in patients treated
with IXE or ADA at weeks 24 and 52.

Disease Activity Outcomes Defined
by Composite Indices
At week 24 in subgroup A, a greater proportion
of IXE- than ADA-treated patients achieved
MDA, VLDA, DAPSA LDA/remission and DAPSA
remission, and the difference between IXE and
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Table 1 Baseline characteristics in patients with active PsA based on psoriasis severity at baseline

With moderate-to-severe psoriasis
(subgroup A)

Without moderate-to-severe psoriasis
(subgroup B)

IXE (n = 49) ADA (n = 51) IXE (n = 234) ADA (n = 231)

Age (years) 45.3 ± 11.5 46.3 ± 11.3 48.0 ± 12.1 48.7 ± 12.5

Sex, male 30 (61.2) 33 (64.7) 132 (56.4) 116 (50.2)

BMI (kg/m2) 29.5 ± 7.3 30.2 ± 8.7 30.1 ± 6.8 29.6 ± 8.2

Duration of symptoms (years)

Since PsA diagnosis 7.0 ± 7.4 5.7 ± 6.2 6.5 ± 7.4 5.9 ± 6.4

Since psoriasis diagnosis 17.0 ± 10.5 15.0 ± 11.3 15.9 ± 13.6 14.7 ± 12.9

Concomitant glucocorticoid use 11 (22.4) 10 (19.6) 47 (20.1) 42 (18.2)

Concomitant csDMARD use 25 (51.0) 29 (56.9) 168 (71.8) 169 (73.2)

Methotrexate use 25 (51.0) 28 (54.9) 142 (60.7) 140 (60.6)

Tender joint count 24.2 ± 15.7 23.9 ± 15.5 18.0 ± 11.7 20.8 ± 15.3

Swollen joint count 12.4 ± 9.7 13.0 ± 11.0 9.7 ± 6.9 10.2 ± 7.20

PASI total score 22.9 ± 10.5 20.5 ± 7.3 4.7 ± 3.5 4.9 ± 2.9

sPGA score 3.6 ± 0.7 3.6 ± 0.7 2.5 ± 0.8 2.5 ± 0.8

BSA score (% BSA affected) 41.2 ± 24.1 32.5 ± 19.3 9.2 ± 10.6 8.5 ± 10.4

CRP (mg/l) 14.5 ± 21.7 17.6 ± 28.9 8.9 ± 11.2 9.1 ± 16.3

SPARCC[ 0 29 (59.2) 36 (70.6) 160 (68.7) 134 (58.0)

SPARCC scorea 6.1 ± 3.5 6.2 ± 4.0 4.7 ± 3.4 5.6 ± 3.7

LEI[ 0 25 (51.0) 28 (54.9) 134 (57.5) 118 (51.1)

LEI scoreb 3.2 ± 1.6 2.9 ± 1.6 2.4 ± 1.3 2.7 ± 1.5

LDI-B[ 0 9 (18.4) 19 (37.3) 33 (14.2) 39 (16.9)

LDI-B scorec 55.5 ± 67.2 36.0 ± 31.7 35.8 ± 32.9 65.4 ± 154.8

NAPSI[ 0 37 (75.5) 41 (80.4) 154 (65.8) 136 (58.9)

NAPSI scored 26.1 ± 21.6 23.3 ± 18.5 18.1 ± 17.3 17.8 ± 15.4

DLQI score 16.9 ± 7.3 16.7 ± 6.4 8.3 ± 6.8 8.4 ± 7.0

HAQ-DI score 1.3 ± 0.6 1.5 ± 0.8 1.2 ± 0.6 1.2 ± 0.7

SF-36 PCS 34.9 ± 9.2 34.3 ± 8.5 37.8 ± 7.8 37.1 ± 8.8
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ADA for VLDA achievement was statistically
significant (32.7 vs. 9.8%, p = 0.007) (Fig. 3).

Response rates were maintained at week 52,
but there were no statistically significant dif-
ferences between IXE and ADA. In subgroup B
at week 24, similar proportions of patients
achieved VLDA and DAPSA LDA/remission with
IXE and ADA. Additionally, numerically more
patients achieved MDA and DAPSA remission
with IXE versus ADA, and the difference in
MDA achievement was statistically significant
(45.7 vs. 34.6%, p = 0.018). Response rates were
maintained or improved at week 52, but no
statistically significant differences between
treatments were observed.

Skin and Nail Outcomes
A significantly greater proportion of patients
achieved PASI100 with IXE compared with ADA
as early as week 4, and the response was main-
tained through to week 52 in both subgroups
(Fig. 4). For ADA, a lower PASI100 response rate
was observed in subgroup A, with a response
rate of 0–27.5% throughout the course of
treatment. PASI90 response rates were signifi-
cantly higher with IXE than with ADA in both
subgroups at all timepoints, except at week 32
in subgroup A, and response rates were main-
tained through to week 52 (subgroup A: 81.6%
for IXE vs. 60.8% for ADA; p = 0.028; subgroup

B: 70.9 vs. 52.8%, respectively; p\ 0.001). A
significantly greater proportion of IXE-treated
patients achieved PASI75 compared to ADA in
subgroup B at all timepoints (week 52: 76.9 vs.
66.2%, respectively; p = 0.013), while similar
PASI75 responses were seen for IXE and ADA
from weeks 24 to 52 in subgroup A (week 52:
85.7 vs. 80.4%, respectively; p = 0.597). Similar
to PASI100 response, significant improvements
in PASI75 and PASI90 response rates were seen
as early as week 4 with IXE compared with ADA,
regardless of baseline psoriasis severity.

A significantly greater proportion of IXE-
than ADA-treated patients achieved complete
resolution of nail psoriasis in subgroup A at
week 24 (75.7 vs. 51.2%, p = 0.035), and the
response with IXE was maintained at week 52
(78.4 vs. 68.3%, p = 0.444) (Table 2). In sub-
group B, similar proportions of IXE- and ADA-
treated patients showed resolution of nail pso-
riasis at week 24 (53.9 vs. 49.3%, p = 0.480), and
these responses were maintained at week 52
(64.9 vs. 55.9%, p = 0.119).

Quality of Life Outcomes
In subgroup A, the proportion of patients
achieving DLQI (0,1) was significantly higher
for IXE than for ADA in subgroup A at week 24
(59.2 vs. 33.3%, p = 0.016) and the response rate
was maintained at week 52 (Table 2). In

Table 1 continued

With moderate-to-severe psoriasis
(subgroup A)

Without moderate-to-severe psoriasis
(subgroup B)

IXE (n = 49) ADA (n = 51) IXE (n = 234) ADA (n = 231)

SF-36 MCS 40.4 ± 10.8 42.0 ± 11.3 45.5 ± 11.1 44.5 ± 11.5

Values are presented as mean ± SD or n (%)
ADA adalimumab, BMI body mass index, BSA body surface area, CRP C-reactive protein, csDMARD conventional
synthetic disease-modifying antirheumatic drug, DLQI Dermatology Life Quality Index, HAQ-DI Health Assessment
Questionnaire-Disability Index, IXE ixekizumab, LDI-B Leeds Dactylitis Index-Basic, LEI Leeds Enthesitis Index, NAPSI
Nail Psoriasis Severity Index, PASI Psoriasis Area Severity Index, PsA psoriatic arthritis, SD standard deviation, SF-36 PCS/
MCS 36-Item Short Form Health Survey Physical Component Summary/Mental Component Summary, SPARCC
Spondyloarthritis Research Consortium of Canada, sPGA static Physician’s Global Assessment of Disease Activity
aMean ± SD score in patients with SPARCC[ 0 at baseline
bMean ± SD score in patients with LEI[ 0 at baseline
cMean ± SD score in patients with LDI-B[ 0 at baseline
dMean ± SD score in patients with NAPSI[ 0 at baseline
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subgroup A, a numerically greater mean change
from baseline in SF-36 MCS was seen with IXE
than with ADA at weeks 24 and maintained at
week 52, although the difference was not sig-
nificant at either timepoint (Table 2). In the
same patient subgroup, SF-36 PCS mean change
from baseline was similar between IXE and ADA
at both times. In subgroup B, mean changes
from baseline in SF-36 PCS and MCS were sim-
ilar between IXE and ADA at weeks 24 and
maintained at week 52.

Differential Treatment Effects Between
Subgroups A and B
Differential treatment effects between sub-
groups A and B were statistically significant at
week 24 for ACR50 ? PASI100, resolution of
SPARCC enthesitis, VLDA, PASI100, and DLQI
(0,1) (treatment-by-subgroup interaction p
B 0.1 for all). For example, at week 24, the dif-
ference between IXE and ADA in ACR50 ?

PASI100 response rates was 23.2% in subgroup
A, while the difference between IXE and ADA in
subgroup B was 4.7%; the different treatment

Fig. 1 Response rates for the combined endpoint of ACR50 ? PASI100 in patients with active PsA based on psoriasis
severity at baseline
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Fig. 2 ACR response rates in patients with active PsA based on psoriasis severity at baseline
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effect between subgroups A and B was signifi-
cant (treatment-by-subgroup interaction
p = 0.061; statistical significance for interaction
p values was set at 0.10). At week 52, no statis-
tically significant differential treatment effects
were observed for any outcome.

Safety

The incidence of TEAEs was similar for IXE and
ADA in subgroup A (59 vs. 59%) and subgroup B
(77 vs. 71%). In subgroup A, fewer SAEs were
observed with IXE than with ADA (0 vs. 10%)

Fig. 3 Disease activity outcomes defined by composite indices in patients with active PsA based on psoriasis severity at
baseline
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Fig. 4 PASI response rates in patients with active PsA based on psoriasis severity at baseline
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and fewer IXE- than ADA-treated patients dis-
continued the study because of AEs (2 vs. 8%).
Similar trends were observed in subgroup B with
regards to both the incidence of SAEs (5 vs.
13%) and discontinuations due to AEs (5 vs.
7%).

DISCUSSION

It has previously been shown that optimal
health-related QoL as an ultimate treatment
goal in PsA requires improvements in both joint
and skin manifestations [3]. Although IXE
demonstrated significantly higher ACR50 ?

PASI100 response rates than ADA and similar
ACR50 response rates from week 8 to 52 of the
SPIRIT-H2H trial [7, 9], the simultaneous
achievement of ACR50 ? PASI100 signaled
additional benefits beyond skin improvements
alone. In a post hoc analysis of SPIRIT-H2H,
patients who simultaneously achieved
ACR50 ? PASI100 were more likely to achieve
ACR70, MDA or DAPSA remission, enthesitis
and dactylitis resolution, and greater improve-
ments in health-related QoL, than those who
did not achieve this combined endpoint [11].

This analysis shows that responses to IXE vs.
ADA were consistent through to 52 weeks in
both subgroups of patients with PsA when
considering the combined endpoint of
ACR50 ? PASI100, ACR response rates, com-
posite outcomes (e.g., MDA, VLDA, and
DAPSA), resolution of enthesitis or dactylitis,
and PASI response rates. In these patients with
polyarthritis, the efficacies of IXE and ADA with
respect to joint outcomes, as assessed by ACR
20/50/70 responses, were similar in both patient
subgroups and showed consistent improvement
through to week 52. Remission status, reflected
by DAPSA remission, was also similar between
IXE and ADA through to week 52 in both
patient subgroups. A statistically significant
difference in VLDA response between IXE and
ADA at week 24 was seen in subgroup A that
may be explained by the greater efficacy of IXE
in the treatment of psoriasis at week 24.

At week 24, IXE demonstrated a significantly
greater enthesitis resolution rate than ADA as
assessed by SPARCC enthesitis score in

subgroup B; this difference in response was
maintained at week 52. Resolution of enthesitis
is an important treatment target in patients
with PsA, since enthesitis may contribute to
worsening of physical function and QoL [12].

The PASI100 response and nail resolution
patterns were generally consistent with DLQI
(0,1) findings in subgroup A. Improvements in
skin and nail outcomes translated into DLQI
improvements, with the difference between
treatments more apparent in patients with
moderate-to-severe psoriasis (i.e., subgroup A,
in whom nail psoriasis affected 75.5–80.4% of
patients across both treatments at baseline).
Note that the definition for moderate-to-severe
psoriasis (PASI C 12, sPGA C 3 and BSA C 10%)
used in this study is more stringent than that
currently recommended in updated EULAR
2019 guidelines (BSA[ 10% or important to the
patient) [5].

IXE and ADA performed similarly in the two
subgroups over time with respect to QoL and
functional improvements, assessed with the SF-
36 PCS and HAQ-DI, respectively. This compa-
rable performance was likely driven by similar
improvements in musculoskeletal disease
activity. Physical function and HR-QoL
improvements are an important treatment tar-
get in patients with PsA [13].

Apart from selected endpoints at week 24
(ACR50 ? PASI100, resolution of SPARCC
enthesitis, VLDA, PASI100, NAPSI = 0 and DLQI
(0,1)), the results of this analysis support the
hypothesis that there is little to no differential
treatment effect for IXE versus ADA between
patients with and without moderate-to-severe
psoriasis at baseline.

Analyses showed that the safety of IXE was
consistent across subgroups, and the by-sub-
group analyses revealed no new safety signals,
confirming the safety profile already established
with this agent [7, 9].

SPIRIT-H2H is the first study to compare the
efficacy of two bDMARDs in patients with PsA
and active psoriasis, with randomization strati-
fied by baseline psoriasis severity. Another
strength of the SPIRIT-H2H study was the use of
optimal dosing for IXE and ADA based on the
severity of concomitant psoriasis. Per protocol
and label, patients with moderate-to-severe
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psoriasis initially received the optimum dosing
regimen (IXE: 160 mg loading dose at week 0,
then 80 mg every 2 weeks to week 12 then every
4 weeks thereafter; ADA: 80 mg loading dose at
week 0, then 40 mg every 2 weeks from week 1),
while patients without moderate-to-severe pso-
riasis received the doses approved for PsA (IXE:
160 mg loading dose at week 0, then 80 mg
every 4 weeks; ADA: 40 mg at week 0, then
40 mg every 2 weeks). Despite this dosing dif-
ference, the efficacy of IXE with respect to dis-
ease activity and QoL was similar in the two
psoriasis severity subgroups. Findings were not
as consistent between subgroups for ADA. In
addition, patients in SPIRIT-H2H were permit-
ted to continue with concomitant csDMARDs if
necessary. This may reflect a real-life clinical
setting more closely than some other clinical
trials.

The open-label study design of SPIRIT-H2H
could be considered a limitation, as it may
contribute to assessment bias. To minimize bias,
key outcomes were measured by blinded asses-
sors. A further limitation could be the stringent
definition used for moderate-to-severe psoriasis.
In addition, the current analysis is an explora-
tory analysis, and some of the results may war-
rant further investigation.

CONCLUSIONS

IXE demonstrated greater efficacy than ADA
with respect to simultaneous achievement of
ACR50 ? PASI100 in patients with and without
moderate-to-severe psoriasis. IXE also showed
consistent and sustained efficacy across both
subgroups, whereas ADA showed less consistent
efficacy between the two patient subgroups,
with efficacy appearing greater in those without
moderate-to-severe psoriasis. IXE also per-
formed as well as or better than ADA across
multiple disease activity, musculoskeletal and
non-musculoskeletal outcome measures,
regardless of baseline psoriasis severity. The
efficacy of IXE with respect to all PsA manifes-
tations was consistent over time and TEAEs
were similar in terms of nature and frequency in
both patient subgroups. The efficacy and safety
results from this post hoc analysis were in line

with findings from the overall SPIRIT-H2H
population and highlight the efficacy of IXE in
improving all PsA-related manifestations in
patients with PsA and concomitant psoriasis,
regardless of concomitant psoriasis severity.
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