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ABSTRACT

Introduction: Differences in psoriatic arthritis
(PsA) treatment response between sexes for
ixekizumab, an interleukin-17A antagonist, are
largely unexplored. This analysis used data from
randomized clinical trials (RCTs) evaluating
ixekizumab to study differences in treatment
response between male and female patients
with PsA.

Methods: We used pooled data from patients
enrolled in  SPIRIT-P1  and  SPIRIT-P2
(NCT01695239 and NCT02349295, respec-
tively), phase 3 RCTs evaluating ixekizumab
every 4 and 2 weeks in patients with active PsA.
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Subgroups of patients were defined by sex
(male, female). Efficacy was measured by the
proportion of male and female patients achiev-
ing American College of Rheumatology 20%/
50%/70% improvement criteria (ACR20/50/70),
minimal disease activity or very low disease
activity (MDA/VLDA), and Disease Activity
Index for Psoriatic Arthritis (DAPSA) scores
representing low disease activity (LDA) or
remission through week 156. Changes from
baseline in components of the above measures
were also assessed through week 156.

Results: Compared to male patients at baseline,
female patients were older, had higher body
mass index and lower C-reactive protein levels,
and had worse tender joint count, Health
Assessment Questionnaire Disability Index, and
Leeds Enthesitis Index scores. Through week
156, female patients in all treatment arms had
lower response rates than male patients in all
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analyzed composite measures (ACR20/50/70;
MDA/VLDA; DAPSA LDA/remission), with sig-
nificant differences observed at multiple time-
points in both ixekizumab treatment arms.
Female patients also had smaller numeric
changes from baseline in the composite mea-
sures’ individual components.

Conclusion: Compared to female patients,
male patients had greater response rates in
ACR20/50/70, MDA/VLDA, and DAPSA LDA/
remission and numerically larger improvements
in these measures’ individual components,
although clinical significance is unclear. Con-
tinued efforts to understand sex differences in
treatment response may provide insights that
can help optimize clinical decision making.
Trial registration: ClinicalTrials.gov identi-
fiers, NCT01695239 and NCT02349295 Key-
words: Ixekizumab; Psoriatic arthritis; Sex
differences; Women’s health; Outcome
measures

Key Summary Points

Why carry out this study?

Approximately equal numbers of men and
women are affected by psoriatic arthritis
(PsA), but female patients have been
observed to have reduced treatment
response and lower drug retention rates
for tumor necrosis factor inhibitors.

It is important to understand if PSA
treatments offer consistent benefits for
both male and female patients.

This study assessed the efficacy of
ixekizumab, an antileukin-17A inhibitor,
in male and female patients with PsA.

What was learned from the study?

Male and female patients with PsA had
significant differences in baseline disease
characteristics as well as treatment
response.

Understanding sex differences in PsA
could improve outcomes in patients with
prior inadequate response to treatment.

INTRODUCTION

Psoriatic arthritis (PsA) is a chronic inflamma-
tory autoimmune disease that occurs in about
30% of patients with psoriasis [1, 2]. This disease
is associated with musculoskeletal manifesta-
tions, including peripheral arthritis, axial dis-
ease, enthesitis, and dactylitis, as well as skin
and nail psoriasis. It negatively impacts quality
of life with a burden comparable to that of axial
spondyloarthritis and rheumatoid arthritis (RA)
[2-5]. Several observational studies have repor-
ted differences in outcomes between male and
female patients with PsA, reflecting a similar
pattern also observed in the contexts of axial
spondyloarthritis and RA [6-8]. PsA affects male
and female patients in approximately equal
numbers, but female patients generally have
been found to have reduced response to treat-
ment as well as lower drug retention rates for
tumor necrosis factor inhibitors (TNFi) [5, 6, 9].
Because of this apparent sex difference in
treatment response, it is important to under-
stand whether an effective therapeutic agent for
PsA provides consistent responses in both male
and female patients. Identifying which mani-
festations and aspects of PsA are responsible for
sex differences in treatment response may also
support targeting therapies to each individual
patient. A more complete knowledge of sex
differences could change the management of
PsA in male and female patients, which could
result in improved outcomes for patients who
had prior inadequate response to treatment.
Currently, sex and/or gender differences in
treatment response are not well-understood for
interleukin-17A (IL-17A) antagonists. It is
unknown if patterns in response by sex for IL-
17A antagonists aligns with other treatments
having different mechanisms of action, such as
TNFi and conventional synthetic disease-modi-
fying antirheumatic drugs (csDMARDs). Most
analyses evaluating sex differences in PsA
treatment use data from observational studies
[6, 10, 11]. In the analysis we report here, we
used data from randomized clinical trials (RCTs)
to analyze sex differences in responses to treat-
ment with ixekizumab for PsA. RCTs allocate
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the study drug in a randomized manner and
data are collected in a standardized setting.

Ixekizumab, a high-affinity monoclonal
antibody selectively targeting IL-17A, is
approved to treat active PsA and has demon-
strated superiority to placebo in achievement of
American College of Rheumatology 20%
improvement criteria (ACR20) in two phase 3
trials of patients with active PsA (SPIRIT-P1 and
SPIRIT-P2) [3, 4]. The present study evaluated
the efficacy of ixekizumab in male and female
patients enrolled in SPIRIT-P1 and SPIRIT-P2 by
overall improvement in the signs and symp-
toms of PsA as measured by the ACR criteria,
minimal disease activity (MDA), and Disease
Activity Index for Psoriatic Arthritis (DAPSA)
scores through to week 156. These analyses also
determined the contribution of the individual
components of the above measures’ to overall
responses observed in male versus female
patients with PsA.

METHODS

Patients

Full inclusion and exclusion criteria for the
SPIRIT-P1 and SPIRIT-P2 RCTs have been
reported previously [3, 4]. Briefly, study partic-
ipants were adults meeting the Classification for
Psoriatic Arthritis (CASPAR) criteria for active
PsA, with at least 3/68 tender and 3/66 swollen
joints at screening and baseline, and active or
documented history of plaque psoriasis. Eligible
patients in SPIRIT-P1 had no prior use of bio-
logic agents; patients in SPIRIT-P2 had been
treated previously with at least one csDMARD
and had an inadequate response or intolerance
to one or two TNFis. Patients with fibromyalgia
or other chronic pain conditions that could
confound evaluation were excluded from both
the SPIRIT-P1 and SPIRIT-P2 trials [3, 4].

Study Design and the Integrated Database

SPIRIT-P1 and SPIRIT-P2 were randomized,
double-blinded, placebo-controlled phase 3 tri-
als; the respective study designs have been

published previously [3, 4]. The integrated
database used for this analysis is comprised of
pooled data from patients in the intent-to-treat
population who were randomized to ixek-
izumab 80 mg every 4 weeks (Q4W), ixek-
izumab 80 mg every 2weeks (Q2W), and
placebo, during the 24-week, double-blind,
placebo-controlled periods of SPIRIT-P1 and
SPIRIT-P2. Adalimumab 40 mg was used as an
active reference arm in SPIRIT-P1 only; these
patients were not included in the integrated
database. Both the ixekizumab regimens
required a starting dose of 160 mg. Patients who
were initially randomized to placebo or adali-
mumab were re-randomized to ixekizumab
Q2W or Q4W for the extension periods from
week 24 to week 156.

All patients gave written informed consent
before receiving the investigational product or
undergoing study procedures. Study protocols
were approved by the ethical review board at
each participating site prior to patient screen-
ing. SPIRIT-P1 and SPIRIT-P2 are registered at
ClinicalTrials.gov (NCT01695239 and
NCT023492935, respectively) and were con-
ducted in accordance with the standards of the
Declaration of Helsinki and Good Clinical
Practice Guideline (CPMP/ICH/135/95) [3, 4].

Patient Subgroups and Outcome Measures

Subgroups of patients were defined by sex
(male, female). Efficacy was measured for male
and female patients as the proportion achieving
> 20%, 50%, or 70% improvement from base-
line in the ACR criteria (ACR20/50/70), MDA or
very low disease activity (VLDA), and DAPSA
scores representing low disease activity or
remission (DAPSA LDA/remission; score < 14)
through week 156.

Changes from baseline in each of the above
measures’ components were also measured. The
components for ACR criteria include tender
joint count (TJC), swollen joint count (§JC),
Pain Visual Analog Scale (Pain VAS), Patient’s
Global Assessment of Disease Activity (PtGA),
Physician’s Global Assessment of Disease
Activity (PhGA), Health Assessment Question-
naire Disability Index (HAQ-DI), and C-reactive
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protein (CRP) level [12]. The components for
DAPSA include TJC, SJC, CRP level, PtGA, and
Pain VAS [13]. The components for MDA
include TJC, SJC, Psoriasis Area Severity Index
score (PASI), body surface area affected by pla-
que psoriasis (BSA), Pain VAS, PtGA, HAQ-D],
and tender enthesial points as measured by the
Leeds Enthesial Index (LEI) [14, 15]. BSA as an
individual component was not included in
these analyses.

Statistical Analyses

Subgroup analyses in the double-blinded treat-
ment period were prespecified for ACR20; all
other analyses were post-hoc. Subgroup analy-
ses of male and female patients were performed
on the placebo, ixekizumab Q2W, and ixek-
izumab Q4W treatment groups.

Baseline demographics and disease charac-
teristics were described for male and female
patients in each treatment group. P values for
comparisons between male and female patients
were calculated with analysis of variance for
continuous variables and Fisher’s exact test for
categorical variables. The Monte Carlo estimate
of the exact P value was used for categorical
variables with > 2 categories.

The percentage of patients achieving ACR20/
50/70, MDA/VLDA, and DAPSA LDA/Remission
responses through week 156 were analyzed.
P values for comparisons between male and
female patients’ responses within the same
treatment group were calculated with Fisher’s
test. Modified non-responder imputation
(mNRI) was used for missing data. For compos-
ite endpoints, missing data for each continuous
component was imputed first, and then the
composite endpoint was derived using the
imputed components. The mNRI method was a
composite strategy. Missing data that was due
to an event related to study drug, such as week
16 inadequate responders, permanent discon-
tinuation due to lack of efficacy, or adverse
events, were considered non-responders; all
other cases of missing data were imputed using
the multiple imputation (MI) method. For MI,
intermittent missing data were first imputed
using a Markov Chain Monte Carlo method,

then the remaining monotone missing data
were imputed using a regression model with
predictive mean matching on previous data up
to the specified patient visit. The imputation
was performed by each study (SPIRIT-P1,
SPIRIT-P2) and by each treatment (placebo,
ixekizumab Q4W, ixekizumab Q2W), and 100
iterations were run (i.e., 100 datasets were gen-
erated for each endpoint). SAS PROC MI was the
software used for these analyses [16].

Changes from baseline in individual com-
ponents (TJC, SJC, Pain VAS, PtGA, PhGA, HAQ-
DI, CRP, PASI, and LEI) were analyzed through
week 156 for male and female patients. Baseline
was defined as the last non-missing value on or
before the date of first injection of study treat-
ment at week 0. Modified baseline observation
carried forward (mBOCF) was used for missing
data. The mBOCF method used in these analy-
ses is a hybrid of baseline observation carried
forward (BOCF) and last observation carried
forward (LOCF). BOCF was applied to patients
who discontinued treatment due to adverse
events, and LOCF was applied for all other
missing data in individual components.

RESULTS

Baseline Characteristics

Of the 679 patients included in the integrated
database, 224 were initially randomized to pla-
cebo (104 male, 120 female), 229 to ixekizumab
Q4W (108 male, 121 female), and 226 to ixek-
izumab Q2W (98 male, 128 female). Baseline
characteristics are summarized in Table 1. The
mean age of patients was 51.0 years, and 45.7%
of patients were male. Female patients had sig-
nificantly higher baseline HAQ-DI scores than
male patients in all treatment arms (placebo:
P < 0.001; ixekizumab Q4W: P = 0.003; ixek-
izumab Q2W: P = 0.003). Female patients had
significantly lower CRP levels at baseline than
male patients in the ixekizumab Q2W treat-
ment arm (P = 0.037). Female patients had sig-
nificantly higher baseline LEI scores than male
patients in the placebo and ixekizumab Q4W
treatment arms (P =0.021 and P =0.031,
respectively).
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Table 1 Bascline characteristics of male and female patients enrolled in the SPIRIT-P1 and SPIRIT-P2 RCTs
Baseline characteristics Placebo (N = 224) Ixekizumab Q4W (N = 229) Ixekizumab Q2W
(N = 226)
Male Female Male Female Male Female
(Ns = 104) (Ns=120) (Ns=108) (Ns=121) (Ns=98) (Ns= 128)
Age, years 508 (11.5)  S13(112) 499 (13.0) 519 (114) 500 (120) 515 (12.4)
BMI, kg/m> 296 (55) 314 (84) 299 (65) 312 (8.6) 287 (67) 300 (6.7)
Years since PsA onset 109 (87)  10.1 (8.4) 118 (9.1) 116 (11.1) 107 (88)  11.2(9.2)
Years since PsA 7.7 (7.5) 7.6 (6.8) 8.9 (8.5) 8.3 (8.6) 90 (82) 83 (74)
diagnosis
sDMARD experience, n (%)
Naive 7 (6.7) 6 (5.0) 8 (7.4) 7 (5.8) 11 (112) 6 (47)
Past use 8 (36.5) 50 (41.7) 9(361) 44 (364) 31 31.6) 42 (32.8)
Current use 59 (567) 64 (53.3) 61 (565) 70 (57.9) 56 (57.1) 80 (62.5)
Current use of MTX 46 (44.2) 53 (44.2) 49 (45.4) 58 (47.9) 49 (50.0) 65 (50.8)
TNFi experience, n (%)
Naive 48 (46.2) 58 (48.3) 45 (417) 62 (512) 48 (49.0) 54 (42.2)
Inadequate response to 35 (33.7) 31 (25.8) 32 (29.6) 7 (22.3) 3(235) 40 (31.3)
1 TNFi
Inadequate response to 15 (14.4) 8 (23.3) 9(269)  25(207) 5(255) 27 (21.1)
2 TNFi
Disease characteristics
TJC* 196 (13.1)  22.6 (162) 197 (140) 227 (137) 211 (143) 252 (17.0)
gjch 9.6 (6.2) 11.1 (8.1) 121 (9.6) 124 (10.1) 128 (9.2) 129 (10.3)
Pain VAS® 600 21.1) 627 (22.1) 629 (22.8) 613 (183) 587 (22.0) 624 (20.6)
PtGA® 61.6 (217) 636 (224) 674 (209) 622 (187) 627 (203) 656 (20.5)
PhGA® 582 (19.0)  57.1(208)  59.0 (21.1) 589 (188) 618 (183) 61.3 (18.1)
HAQ-DI¢ 098 (0.57)"  1.39 (0.64)7  1.08 (0.55)% 1.32 (0.60)*  1.05 (0.62)* 1.30 (0.57)
CRP, mg/L 138 (222) 133 (212) 153 (21.4) 148 (24.3) 184 (32.1)* 11.1 (19.6)*
PASI¢ 8.9 (8.2) 6.8 (7.2) 9.6 (7.7) 8.4 (82) 9.8 (10.0) 74 (8.0)
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Table 1 continued

Baseline characteristics Placebo (N = 224) Ixekizumab Q4W (N = 229) Ixekizumab Q2W

(N = 226)
Male Female Male Female Male Female
(Ns = 104) (Ns = 120) (Ns = 108) (Ns = 121) (Ns =98) (Ns = 128)
LEIf 25 (14)° 32 (18)* 26 (13 3.1 (15)* 27 (1.8) 32 (16)

Data are mean (SD) unless otherwise noted

P values were calculated for differences in male vs. female patients within treatment group by analysis of variance for
continuous variables and Fisher’s exact test for categorical variables (Monte Carlo estimate of exact P value for categorical
variables with more than two categories): * P < 0.05; tp< 0.01; T P < 0.001

BMI body mass index, cDMARD conventional disease-modifying antirheumatic drug, CRP C-reactive protein, HAQ-DI
Health Assessment Questionnaire Disability Index, LEI Leeds Enthesitis Index, M7TX methotrexate, N number of patients
in the analysis population, #z number of patients in the specified category, Ns number of patients in subgroup, Pain VAS
pain visual analog scale, PASI Psoriasis Area and Severity Index, PhGA Physician’s Global Assessment of Disease Activity,
PsA psoriatic arthritis, PtGA Patient’s Global Assessment of Disease Activity, Q4 every 4 weeks, Q2W every 2 weeks,

8D standard deviation, SJC swollen joint count, 7JC tender joint count, 7NFi tumor necrosis factor inhibitor

%68 joint count
b66 joint count
“0-100 scale
40-3 scale
0-72 scale
f0-6 scale

Composite Measures Through Week 156

The differences in response rates were signifi-
cant in ixekizumab-treated patients at multiple
timepoints for multiple measures through week
156, and particularly notable significant differ-
ences between sexes were observed for ACRS0,
ACR70, MDA, and DAPSA LDA response rates
(Figs. 1, 2). In patients receiving placebo
through week 24, female patients had similar
response rates compared to male patients in
ACR20/50/70, MDA/VLDA, and DAPSA LDA/
Remission, with a significantly lower response
only observed at week 4 for MDA (Electronic
Supplementary Material [ESM] Fig. 1).

Changes in Individual Components
of Composite Measures through Week 156

In the ixekizumab Q4W treatment arm, female
patients had smaller numeric improvements
from baseline than male patients in Pain VAS,
PtGA, HAQ-DI, CRP, and PASI at multiple

timepoints through week 156 (Fig. 3). In the
ixekizumab Q2W treatment arm, female
patients had smaller numeric improvements
from baseline than male patients in Pain VAS,
PtGA, HAQ-DI, CRP, and PASI (Fig.4). The
magnitude of the differences in changes from
baseline between sexes in ixekizumab-treated
patients was greater in HAQ-DI, CRP, and PASI
than in Pain VAS and PtGA (Figs. 3, 4). Overall,
trends for both ixekizumab treatment arms were
similar. In the placebo arm, there were no
notable differences in changes from baseline
between male and female patients at week 24;
statistical significance was not tested (ESM
Fig. 2).

DISCUSSION

We report significant differences between male
and female patients with PsA participating in
ixekizumab trials with respect to their baseline
characteristics and treatment response. At
baseline, female patients were older, had higher
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Fig. 1 Percentage of male and female patients treated with
ixekizumab Q4W achieving ACR20/50/70 (a, b), MDA/
VLDA (¢, d), and DAPSA LDA/DAPSA Remission (e,
f) through 156 weeks. Missing data were imputed by
mNRI. P values were calculated for proportions of male vs.
female responders; *P < 0.05, *P < 0.01, "P < 0.001.
ACR20/50/70 20%, 50%, or 70% improvement from

body mass index (BMI), and had worse TJC,
HAQ-DI, and LEI scores with lower CRP
levels than male patients. Through week 156,
female patients in both ixekizumab treatment
arms (Q4W and Q2W) had lower response rates
in the composite measures ACR20/50/70, MDA/
VLDA, and DAPSA LDA/Remission than male
patients, with significant differences observed at
multiple timepoints. In the ixekizumab treat-
ment arms, female patients also generally had
smaller magnitudes of improvements from

baseline in the American College of Rheumatology criteria;
DAPSA Disease Activity Index for Psoriatic Arthritis,
LDA low disease activity, MDA minimal disease activity,
Ns number of patients in the subgroup, VLDA very low
disease activity, Q41 every 4 weeks

baseline than male patients in Pain VAS, PtGA,
HAQ-DI, CRP, and PASI.

Differences in improvements of individual
components (i.e., Pain VAS, PtGA, HAQ-DI,
CRP, and PASI) impact response rates for com-
posite measures (i.e., ACR20/50/70, MDA/
VLDA, and DAPSA LDA/Remission). In these
analyses, female patients treated with ixek-
izumab reported less improvement in patient-
reported outcomes (PROs) than their male
counterparts, particularly for pain, PtGA, and
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Fig. 2 Percentage of male and female patients treated with
ixekizumab Q2W achieving ACR20/50/70 (a, b), MDA/
VLDA (c, d), and DAPSA LDA/DAPSA Remission (e,
f) through 156 weeks. Missing data were imputed by
mNRL P values were calculated for proportions of male vs.

female responders; *P < 0.05, p < 0.01, T

HAQ-DI. However, changes from baseline in
physician-assessed outcomes such as TJC, SJC,
and PhGA were similar between male and
female patients. The differences between sexes
in improvement of CRP levels and PASI scores
show a response gap in objective markers of
inflammation and psoriasis severity, respec-
tively. This may be driven partially by lower
baseline CRP levels and PASI scores in female

P < 0.001. DAPSA Discase Activity Index for Psoriatic
Arthritis, LDA low disease activity, MDA minimal discase
activity, Ns number of patients in the subgroup, VLDA
very low disease activity, Q21 every 2 weeks

patients, which would then lead to an absolute
lower reduction in these scores. There may also
be a difference in response between sexes that
may be better tracked through PROs than
physician-assessed outcomes. When evaluating
treatment effect, it is important to consider not
only objective, physician-reported assessments
of disease severity but also the severity of
symptoms reported by patients.
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Fig. 3 Changes from baseline in male and female patients
treated with ixekizumab Q4W for TJC (a), SJC (b), Pain
VAS (c), PiGA (d), PhGA (e), HAQ-DI (f), CRP (g),
PASI (h), and LEI (i) through 156 weeks. Missing data
were imputed by mBOCF. TJC includes 68 joints; SJC
includes 66 joints. Pain VAS, PtGA, and PhGA are
measured on a 0-100 scale. HAQ-DI is measured on a 0-3
scale. CRP is measured in mg/L. PASI is measured on a
0-72 scale. LEI is measured on a 0—6 scale. Change from
baseline in PASI was measured in 77 male patients and 64
female patients with > 3% body surface arca affected at
baseline. Change from baseline in LEI was measured in 57

Similar sex disparities were reported in pre-
vious observational studies in PsA. In a 2013
study, male patients had better function and

male patients and 79 female patients with LEI > 0 at
baseline. CRP C-reactive protein, HAQ-DI Health Assess-
ment Questionnaire Disability Index, LEI Leeds Enthesitis
Index, mBOCF modified baseline observation carried
forward, Ns number of patients in subgroup, Pain VAS
Pain Visual Analog Scale, PASI Psoriasis Area and Severity
Index, PhGA Physician’s Global Assessment of Disease
Activity, PtGA Patient’s Global Assessment of Discase
Activity, §JC swollen joint count, TJC tender joint count,
Q4W every 4 weeks

quality of life based on several PROs compared
to female patients [5]. Female patients have also
been reported to have overall worse outcomes
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Fig. 4 Changes from baseline in male and female patients
treated with ixekizamab Q2W for TJC (a), SJC (b), Pain
VAS (¢), PtGA (d), PhGA (e), HAQ-DI (f), CRP (g),
PASI (h), and LEI (i) through 156 weeks. Missing data
were imputed by mBOCF. TJC includes 68 joints; SJC
includes 66 joints. Pain VAS, PtGA, and PhGA are
measured on a 0-100 scale. HAQ-DI is measured on a 0-3
scale. CRP is measured in milligrams per liter (mg/L).
PASI is measured on a 0-72 scale. LEI is measured on a
0-6 scale. Change from baseline in PASI was measured in
67 male patients and 60 female patients with > 3% body
surface area affected at baseline. Change from baseline in

in composite measures and individual compo-
nents (except for TJC and SJC), with signifi-
cantly higher HAQ-DI scores compared to male
patients [17]. A 2020 observational study con-
ducted in 14 countries reported that PROs were
worse in female patients than in male patients
and that female patients were less likely to meet
treatment targets as treat-to-target components

LEI was measured in 50 male patients and 91 female
patients with LEI > 0 at baseline. CRP C-reactive protein,
HAQ-DI Health  Assessment  Questionnaire Disability
Index, LEI Leeds Enthesitis Index, mBOCF modified
baseline observation carried forward, Ns number of
patients in subgroup, Pain VAS Pain Visual Analog Scale,
PASI Psoriasis Area and Severity Index, PhGA Physician’s
Global Assessment of Disease Activity, Psd psoriatic
arthritis, PtGA Patient’s Global Assessment of Disease
Activity, §JC swollen joint count, 7JC tender joint count,
Q2 every 2 weeks

(TJC, Pain VAS, HAQ-DI, and PtGA) were harder
to achieve in female versus male patients [18].
Several studies support that men with PsA
are more likely to develop axial involvement
and radiographically visible joint damage, while
women with PsA are more likely to experience
worse peripheral disease as well as report limited
function and worse quality of life [5, 9, 19-22].
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Differences in PsA characteristics appear to be
unrelated to human leukocyte antigen B27
(HLA-B27) status [20]. In early PsA, male sex has
been found to be a predictor of favorable out-
comes at 5 years [17]. Adjusting for baseline risk
factors did not impact the association between
greater TNFi effectiveness and male sex in a
2018 study, which suggests a potential biologi-
cal role in the differences in treatment response
between sexes or differences in other unmea-
sured gender-related (sociocultural) factors [11].

Several recent large studies have shown that
women tended to discontinue TNFi agents ear-
lier than males. Glintborg et al. analyzed infor-
mation on 764 patients with PsA treated with
TNFi agents from the Danish biologics registry
DANBIO [23]. These authors reported that
female sex was associated with shorter drug
survival with a hazard ratio of 1.4 [23]. This
finding could be explained by inferior response
to treatment. However, female sex was also
associated with shorter drug survival in a strat-
ified model that only included adverse effects as
the event causing drug termination, suggesting
that women also experienced more side effects
that led to TNFi discontinuation [23].

A 2016 systematic literature review of nine
articles by Generali et al. found that women had
shorter treatment duration with TNFi than men
but that retention rates for methotrexate, ana-
lyzed only in one of the studies, were similar
between men and women [6]. A 2017 systematic
literature review and meta regression by Druyts
et al. found that ACR50 and PASI 75 responses
were lower in trials evaluating biologic treat-
ments that enrolled fewer men [24]. A real-
world analysis of patients with PsA using data
from the Corrona registry showed patients who
discontinued a new TNFi treatment by the first
follow-up visit were more likely to be women
with higher disease activity and worse PROs
than patients who continued with the defined
index treatment; however, the difference
between men and women was only significant
among TNFi-experienced patients [25]. In a
prospective observational study of 108 patients
treated with biological therapy (93% TNFi and
7% IL-17i), male sex was associated with a
higher rate of response to biological treatment
in both axial PsA and peripheral PsA; however;

in a real-world setting, secukinumab improved
disease activity and depressed mood in both
men and women with PsA, although women
demonstrated an overall higher disease burden
(26, 27].

A similar trend was observed in patients with
axial spondyloarthritis and RA [28-32]. There-
fore, this phenomenon may not be unique to
PsA. While the reason for these sex/gender dif-
ferences in drug survival and response to ther-
apy remains unclear, sex hormones and
musculoskeletal performance may explain the
poor response to TNFi in women.

Factors that may impact sex differences in
PsA may be discerned from this study’s analyses
of responses to composite measures and their
individual components. Differences in weight
and BMI may impact function (as measured by
HAQ-DI), Pain VAS, and PtGA; these differences
in BMI may also affect drug pharmacokinetics,
which may also explain these differences.
Function may be more impacted by other con-
ditions, such as obesity, age, comorbidities, and,
in women, postmenopausal status. In addition,
female patients in these analyses were older at
baseline; postmenopausal women are more
likely to experience joint symptoms, which may
also impact Pain VAS and PtGA. Healthcare
providers may also be more likely to downplay
the complaints of female patients, which could
lead to undertreatment or bias in physician-
assessed outcomes [33].

Other possible mechanisms for sex differ-
ences in PsA include sex hormones and envi-
ronmental factors, such as trauma and smoking
[9]. Female sex has been associated with a
quicker worsening of disability as measured by
HAQ-DI and was predictive of worse HAQ-DI
scores a decade after PsA onset [9]. Female
patients have been reported to be more likely to
receive treatment with csDMARDs, which could
result in less radiographic damage over time,
although the preventative role of treatment
with csDMARDs is under debate [5]. However,
functional limitations and worse quality of life
do not directly reflect inflammation or joint
damage. Female patients may have more sensi-
tivity in pain perception, which could explain
greater disability [5]. While the present study of
patients with PsA used data from trials that
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excluded patients with physician-recognized
fibromyalgia, others have noted the impact of
fibromyalgia on outcomes in patients with PsA;
a 2020 observational study assessing patients
with PsA and treated with TNFi found that
temale patients with both PsA and fibromyalgia
had lower TNFi drug survival and worse TJC,
DAPSA, and HAQ scores [34]. Male patients
have greater muscle strength, which may make
performing daily tasks easier. Muscle strength
affects HAQ-DI scores, and, in the context of
RA, male patients underemphasize their dis-
ability [5]. Muscle mass and strength may lead
to more resilience after improvement in joint
swelling.

This analysis was limited in that it was con-
ducted post hoc and not powered to assess
responses by sex. No statistical tests in the
analysis were controlled for type-1 errors, and
analyses were not adjusted for the differences
between men and women in baseline age, BMI,
TJC, HAQ-DI score, LEI score, and CRP levels.
Additionally, individual components of the
composite measures are affected by multiple
factors. For example, CRP levels can be impac-
ted by patients’ race and socioeconomic factors,
BMI, other comorbidities, and hormone
replacement therapy [35, 36].

The strengths of these analyses include the
use of data from phase 3 RCTs, which are stan-
dardized. Data were from both bDMARD-naive
and TNFi-experienced patients. These analyses
also assessed responses to composite endpoints
(ACR20/50/70, MDA/VLDA, and DAPSA LDA/
Remission) that have been validated for use in
measuring the signs and symptoms of PsA.
While treatment with ixekizumab lessened
clinical symptoms in both male and female
patients, the lower response rates of women can
inform clinicians when making treatment
decisions. Closer monitoring and follow-up
may be warranted for women with PsA. Further
studies are needed to better determine different
approaches to PsA treatment management in
male versus female patients.

CONCLUSION

This study found that male patients had greater
response rates in ACR20/50/70, MDA/VLDA,
and DAPSA LDA/Remission as well as greater
improvements in the individual components of
these measures compared to female patients.
While composite measures are useful in evalu-
ating treatment response because they assess
multiple domains of PsA, male and female
patients may perceive or report PsA disease
severity differently, which may affect individual
components of these composite measures, such
as Pain VAS, PtGA, and HAQ-DI. Overall, dif-
fering response rates in composite measures
ultimately reflects the impact of differences
among the individual components of these
measures. A more complete knowledge of sex
and gender differences in PsA could result in
improved outcomes for difficult-to-treat
patients with prior inadequate response to
treatment.
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