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ORIGINAL RESEARCH

Spondyloarthritis

Does gender influence outcome
measures similarly in patients with
spondyloarthritis? Results from the

ASAS-perSpA study
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ABSTRACT

Objectives To investigate the influence of gender on disease
outcomes in patients with spondyloarthritis (SpA), including
across SpA subtypes.

Methods Data from 4185 patients of 23 countries

with a diagnosis of axial SpA (axSpA), peripheral SpA

(PSpA) or psoriatic arthritis (PsA) from the Assessment of
SpondyloArthritis International Society (ASAS)-perSpA study
were analysed. Associations between gender and disease
activity (Ankylosing Spondylitis Disease Activity Score (ASDAS),
Bath Ankylosing Spondylitis Disease Activity Score (BASDAI),
C-reactive protein (CRP)), function (Bath Ankylosing Spondylitis
Functional Index (BASFI)) and overall health (ASAS Health Index
(ASAS HI), European Quality of Life Five Dimension (EQ-5D))
outcomes were investigated. Multilevel multivariable linear
mixed models adjusted for relevant confounders (and stratified
by disease subtype in case of a relevant interaction) were used.
Results In total, 65%, 10% and 25% of patients had axSpA,
pSpA and PsA, respectively. axSpA was more frequent in males
(68%), whereas pSpA and PsA were more frequent in females
(53% and 52%, respectively). A significant interaction between
gender and disease subtype was found for ASDAS, BASDAI
and BASFI. While being female independently contributed to
higher BASDAI across the three disease subtypes (with varying
magnitude), female gender was only associated with higher
ASDAS in pSpA (B (95%Cl): 0.36 (0.15 to 0.58)) and PsA (0.25
(0.12 10 0.38)) but not in axSpA (0.016 (—0.07 to 0.11)). No
associations were observed between gender and CRP levels.
Female gender was associated with higher ASAS HI and EQ-5D,
without differences across disease subtype.

Conclusion Female gender is associated with less favourable
outcome measures across the SpA spectrum. However, while
female gender influences BASDAI across the three subtypes,
ASDAS is associated with gender only in pSpA and PsA but not
in axSpA. Therefore, ASDAS is an appropriate instrument both
for females and males with axSpA.

INTRODUCTION

Spondyloarthritis (SpA) encompasses
different phenotypic presentations, such
as axial spondyloarthritis (axSpA), periph-
eral spondyloarthritis (pSpA) and psoriatic
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= There is increasing evidence revealing that spondyloar-
thritis (SpA) manifests differently in females and males.

= While gender-related clinical differences in axial SpA
(axSpA) have been better described, data are limited and
inconsistent in patients with peripheral SpA or psoriatic
arthritis.

= How gender influences different outcome measures is
currently unknown.

WHAT THIS STUDY ADDS

= This worldwide study provides information on the fre-
quency of SpA subtypes between males and females, as
well as their clinical characteristics.

= Female patients consistently reported worse outcomes
than male patients across the SpA spectrum in terms of
disease activity, functional disability and overall health.

= The influence of gender on disease outcomes was not
similar among the three disease subtypes.

= Female gender influenced Bath Ankylosing Spondylitis
Disease Activity Score across all subtypes while
Ankylosing Spondylitis Disease Activity Score (ASDAS)
was not associated with gender in axSpA.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These findings may be a stepping-stone for future re-
search aiming to diminish the gap between females and
males.

= Our findings underline the strengths of the ASDAS for
disease activity assessment as it is not influenced by
gender in axSpA.

= ASDAS should therefore be preferred over other instru-
ments that are more influenced by gender in this dis-

ease subtype.

arthritis (PsA), which affect both females and
males." Understanding gender differences
across subtypes is critical to unveil the disease
impact in patients over the entire SpA spec-
trum.
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There is a growing body of research revealing that
axSpA manifests differently in females and males.”
Compared with males, females with an axSpA diagnosis
tend to have more frequently peripheral and extramus-
culoskeletal manifestations (EMM), such as enthesitis
and inflammatory bowel disease (IBD). However, males
with axSpA present more radiographic damage and
objective signs of inflammation.” Despite the increasing
evidence on genderrelated differences in axSpA,
most studies highlighting these differences have been
performed in one single country and raised some meth-
odological concerns. In addition, scientific evidence on
gender-related clinical differences is limited and incon-
sistent in patients with pSpA or PsA. In pSpA, published
data evaluating genderrelated differences are scarce.
A study showed that females with PsA tended to have
more frequently polyarthritis as the main joint pattern
and to present higher swollen joint count compared with
males.” A more recent study observed that females with
PsA had higher symptom duration and body mass index
(BMI), and more tender and swollen joint counts, while
the articular pattern, and EMM (including uveitis) were
quite similar between both genders.® Despite these differ-
ences on clinical presentations, no gender-specific diag-
nosis or management strategies have been proposed in
clinical practice.”®

Several instruments are available to assess outcomes in
patients with SpA. In this regard, previous research has
identified a higher burden of disease in females with
axSpA as compared with males according to different
outcomes.” Thus, females with axSpA thoroughly report
poorer patientreported outcomes (PROs) for disease
activity and functional impairment while males with
axSpA usually have more objective signs of inflammation
and structural damage.'” In PsA, studies have shown that
females had higher disease activity, acute phase reactants
and poorer physical activity and fatigue while psoriasis
extension and severity were higher in male patients.’
These findings raise the question of whether differences
are similar for all the monitoring tools and in all disease
subtypes, which may be relevant to select the most appro-
priate tool to assess patients with SpA.

In this regard, the Assessment of SpondyloArthritis
International Society (ASAS)-perSpA study included
patients with the three SpA subtypes, and therefore
provides a unique opportunity to address research ques-
tions concerning genderrelated differences across the
disease spectrum. Hence, the main aim of this study
was to investigate the influence of gender on disease
outcomes in patients with SpA including different disease
subtypes (axSpA, pSpA and PsA) and whether this influ-
ence differed across the SpA subtypes.

METHODS

Study design and patients

This analysis includes data from the ASAS-perSpA
study, an observational, cross-sectional multicentre and

international study, with 24 participating countries (23
actively involved) across four continents (Africa, America,
Asia and Europe). Patients diagnosed with axSpA, PsA
or pSpA by their rheumatologist were recruited consecu-
tively between July 2018 and February 2020."" Patients or
the public were not involved in the design, or conduct, or
reporting, or dissemination plans of our research.

Data collection
Data were collected during a dedicated visit at each
centre.

Outcome variables

The following disease outcomes were included in the
analysis: (1) disease activity, which was assessed by Anky-
losing Spondylitis Disease Activity Score (ASDAS)-C-
reactive protein (CRP),'? Patient Global Assessment
of the disease,”” Bath Ankylosing Spondylitis Disease
Activity Score (BASDAI)'* and CRP elevation at any
time during the course of the disease; (2) function: Bath
Ankylosing Spondylitis Functional Index (BASFI)";
(8) overall health and functioning: ASAS Health Index
(ASAS HI),'"® European Quality of Life Five Dimension
(EQ-5D)."” Further details regarding outcome measures
are available in the study main manuscript.'’

The main variable of interest (main predictor) was
gender.

Other variables of interest that were included in the
models and tested as potential confounders were age,
educational level, marital status, smoking status, BMI,
HLA-B27 carriership, presence of axial involvement
(according to the rheumatologist), history of peripheral
arthritis or enthesitis, psoriasis, the presence of concom-
itant fibromyalgia (according to the treating rheuma-
tologist), use of non-steroidal anti-inflammatory drugs
during last month, history of conventional synthetic
disease-modifying antirheumatic drugs (csDMARDs)
and biologic disease-modifying antirheumatic drugs
(bDMARDSs) and current steroids intake.

Statistical analysis

First, descriptive analyses were performed, initially over
the entire sample. Then, patients were stratified according
to SpA subtype, and the percentage of females for each
of these groups was determined. Comparisons between
genders for each disease subtype were performed for
sociodemographic and clinical characteristics, as well as
for disease outcomes. Results were summarised in terms
of means and standard deviation (SD) for continuous
variables and as frequency and percentage for categorical
variables. Comparisons between groups were performed
with t-test, Mann-Whitney U test, x? test and Fisher’s exact
test, as appropriate. In addition, standardised difference
scores were calculated. These are intuitive indexes which
measure the effect size between two groups. Compared
with a t-test or Wilcoxon rank-sum test, they are inde-
pendent of sample size. Absolute values of effect size of
0.2, 0.5 and 0.8 can be used to represent small, medium
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and large effect sizes, respectively. A small effect of 0.2 is
not so small as to be trivial."® "’

Second, the independent association between gender
and each disease outcome was investigated through
univariable and multivariable regression models
including gender as the main independent variable and
the explored outcome as the dependent variable. All
models were adjusted for potential confounders, which
were selected a priori for each outcome according to
previous knowledge. Specifically, multilevel mixed-effects
logistic and linear regression models were applied, as
suitable, with patients nested according to their country
of residence in the analysis. Mixed-effects model analysis
allowed to account simultaneously for the within-country
and between-country variances, by including specific
means for each country of residence (random inter-
cept).?” All variables with a p value <0.2 in the univari-
able models were included in the multivariable model
and retained if significantly contributing to explain the
outcome (p<0.05) orif they were confounders of the main
relationship of interest. Separate models were created for
different disease outcomes to avoid collinearity. In order
to assess whether the relationship between gender and
disease outcomes varied according to disease subtype,
interactions between gender and disease subtype were
tested. Interaction terms with p<0.15 indicated a signif-
icant effect modification by disease subtype and models
were stratified for subtype in this case. Odds ratios
(ORs) or regression coefficients were used as measures

"'&wg
*

B Europe & North America

&

B Latin America

[] Middle East & Africa

B Asia
55%
50 % 54 %
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I 30% 29%
Europe & North America Latin America
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Figure 1

of association for categorical and continuous outcomes,
respectively, together with 95% Cls.

SPSS software V.24.0 was employed for descriptive anal-
yses and Stata SE V.14 for regression analyses.

RESULTS
A total of 4185 patients with SpA study was included,
among whom 2719 (65%) had a diagnosis of axSpA,
433 (10%) pSpA and 1033 (25%) PsA. Patients with
axSpA had an average age at the study visit of 42 years,
patients with pSpA of 44 years and patients with PsA of
52 years. Overall, the proportion of females was lower
in axSpA (32%) but slightly higher in pSpA (53%)
and PsA (52%). Percentages of females stratified
by region are shown in figure 1. In general, female
proportion was higher in Middle East and Africa as
compared with the rest of the regions. Across disease
subtypes, female patients were less frequently current
smokers compared with male patients and had a lower
alcohol intake. Concomitant fibromyalgia was more
frequent in female patients for all subtypes (axSpA
17% vs 3%, pSpA 18% vs 3%, PsA 19% vs 3%). Addi-
tionally, no significant differences between genders
were found for the use of bDMARDs. A summary of
gender-related differences by subtype of SpA is shown
in tables 1-3.

Sociodemographic, disease characteristics and
treatments of the 2719 patients with axSpA are shown

66 %

66 %
431%
34 % 36%

Middle East & Africa
n=1182

A
Asla

n=913

B psSpA (] psa

Percentage of females stratified by region and disease subtype in the Assessment of SpondyloArthritis International

Society-perSpA study. axSpA, axial spondyloarthritis; pSpA, peripheral spondyloarthritis; PsA, psoriatic arthritis.
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Table 1 Demographic, disease characteristics and treatments of patients with axSpA stratified by gender
Total axSpA Male n=1858 Female n=861 Standardised
n=2719 (68.3) (31.7) P value difference

Age at study visit 41.9 (13.1) 41.4 (13.2) 42.9 (12.6) <0.01 -0.116
Smoking habit (ever) 1185 (43.6) 910 (49.0) 275 (31.9) <0.001 0.354
Alcohol (ever) 1089 (40.1) 886 (47.7) 203 (23.6) <0.001 0.52
Body mass index (kg/m?) 25.9 (5.1) 25.8 (4.7) 26.0 (5.8) 0.56 —-0.038
University education 1178 (43.4) 830 (44.7) 348 (40.4) 0.04 0.087
Family history of SpA 964 (35.5) 628 (33.8) 336 (39.0) <0.01 -0.108
Diagnosis delay (years) since the first 5.8 (7.7) 5.6 (7.6) 6.2 (7.9) 0.08 -0.077
symptom
Symptom duration 14.4 (11.1) 14.8 (11.4) 13.4 (10.4) <0.01 0.128
Axial involvement according to the 2651 (97.5) 1816 (97.7) 835 (97.0) 0.24 0.044
rheumatologist
Inflammatory back pain (ASAS criteria) 2544 (93.6) 1733 (93.3) 811 (94.2) 0.35 -0.037
Sacroiliitis on imaging. n/N (%) by:

xRay mNY criteria 2042/2645 (75.4) 1507/1812 (83.2) 535/833 (64.2) <0.001 0.442

MRI-SIJ, ASAS def 1469/1783 (82.3) 950/1146 (82.9) 519/637 (81.5) 0.45 0.037

mNY criteria or ASAS def 2499/2694 (92.8) 1746/1841 (94.8) 753/853 (88.3) <0.001 0.235
HLA-B27 positive 1709/2178 (78.8) 1238/1490 (83.1) 471/677 (69.6) <0.001 0.322
Elevated CRP (>5mg/L) 1902 (70.0) 1352 (75.4) 550 (65.6) <0.001 0.216
CRP (mg/L) 11.7 (26.6) 12.5 (27.6) 9.8 (24.2) 0.01 0.104
Peripheral arthritis 978 (36.0) 637 (34.3) 341 (39.6) <0.01 -0.11
Enthesitis 1113 (40.9) 725 (39.0) 388 (45.1) <0.01 -0.124
Dactylitis 164 (6.0) 105 (5.7) 59 (6.9) 0.22 —-0.049
Psoriasis 187 (6.9) 109 (5.9) 78 (9.1) <0.01 -0.122
IBD 132 (4.9) 81 (4.4) 51 (5.9) 0.08 —-0.068
Uveitis 588 (21.6) 406 (21.9) 182 (21.1) 0.67 0.019
Concomitant fibromyalgia according to:

Treating rheumatologist 212 (7.8) 62 (3.3) 150 (17.4) <0.001 -0.476

FiRST questionnaire 427 (17.2) 219 (13.1) 208 (25.8) <0.001 -0.325
csDMARD (ever) 1402 (51.6) 930 (50.1) 472 (54.8) <0.05 -0.094
bDMARD (ever) 1613 (59.3) 1121 (60.3) 492 (57.1) 0.12 0.065

Results are shown as absolute numbers (percentages) or mean (SD). Estimates with p<0.05 are highlighted in bold.
Standardised difference scores of 0.2, 0.5 and 0.8 represent small, medium and large effect sizes, respectively.

ASAS, Assessment of SpondyloArthritis International Society; axSpA, axial spondyloarthritis; bDMARD, biological disease-
modifying antirheumatic drug; CRP, C reactive protein; csDMARD, conventional synthetic disease-modifying antirheumatic
drug; FiRST, Fibromyalgia Rapid Screening Tool; IBD, inflammatory bowel disease.

in table 1. In the population with axSpA, 861 (32%)
patients were female. The two groups differed in
relevant characteristics. Female patients were older,
had less frequently university education and more
frequently family history of SpA as compared with
males. With regard to disease characteristics, while
female patients presented shorter disease duration,
male patients presented more HLA-B27 positivity.
Female patients had more frequently peripheral
arthritis, enthesitis and psoriasis, also using more
csDMARDs than male patients.

Regarding pSpA, among the 433 patients, 230
(53%) were female. The characteristics of these
patients are shown in table 2. Of note, females
with pSpA were older at the time of the study visit
compared with males. There were no differences
between genders for most disease characteristics,
including family history of SpA, diagnostic delay
since the first symptoms, dactylitis, IBD and uveitis;
however, while males had more inflammatory back
pain and were more HLA-B27 positive, females had
more fibromyalgia.
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Table 2 Demographic, disease characteristics and treatments in patients with pSpA stratified by gender

Total pSpA Male n=203 Female n=230 Standardised
n=433 (46.8) (53.2) P value difference

Age at study visit 44.1 (14.4) 41.6 (15.3) 46.3 (13.1) <0.01 -0.33
Smoking habit (ever) 128 (29.6) 86 (42.6) 42 (18.3) <0.001 0.547
Alcohol (ever) 179 (41.4) 111 (55.0) 68 (29.6) <0.001 0.532
Body mass index (kg/m?) 26.3 (5.4) 25.9 (5.1) 26.7 (5.6) 0.10 -0.149
University education 197 (45.5) 89 (43.8) 108 (47.0) 0.52 -0.064
Family history of SpA 125 (28.9) 65 (32.0) 60 (26.1) 0.17 0.13
Family history of PsO 63 (15.9) 31(16.2) 32 (15.7) 0.89 0.014
Diagnosis delay (years) since the first symptom 4.3 (6.6) 3.8 (6.1) 4.7 (7.1) 0.17 -0.136
Symptom duration 10.1 (9.5) 10.5 (10.0) 9.7 (8.9) 0.35 0.085
Axial involvement according to the rheumatologist 238 (55.0) 124 (61.1) 79 (38.9) 0.02 0.455
Inflammatory back pain (ASAS criteria) 240 (55.4) 126 (62.1) 114 (49.6) <0.05 0.254
Sacroiliitis on imaging, n/N (%) by:

xRay mNY criteria 146/398 (36.7) 83/191 (43.5) 63/207 (30.4) <0.01 0.274

MRI-SIJ, ASAS def 126/282 (44.6) 66/135 (48.8) 60/141 (42.6) 0.29 0.125

mNY criteria or ASAS def 198/407 (48.6) 101/192 (52.6) 97/215 (45.1) 0.14 0.15
HLA-B27 positive 197/319 (62.3) 116/167 (69.5) 91/149 (54.4) <0.001 0.315
Elevated CRP (>5mg/L) 297 (68.6) 149 (74.9) 148 (65.5) 0.04 0.207
CRP (mg/L) 13.9 (25.4) 14.9 (26.8) 13.1 (24.0) 0.46 0.014
Peripheral arthritis 410 (94.7) 194 (95.6) 216 (93.9) 0.44 0.076
Enthesitis 248 (57.3) 118 (58.1) 130 (56.5) 0.74 0.032
Dactylitis 100 (23.1) 44 (21.7) 56 (24.3) 0.51 -0.062
Psoriasis 64 (14.8) 30 (14.8) 34 (14.8) 0.99 0
IBD 25 (5.8) 7 (3.4) 18 (7.8) 0.05 -0.192
Uveitis 75 (17.3) 33 (16.3) 42 (18.3) 0.58 -0.053
Concomitant fibromyalgia according to:

Treating rheumatologist 48 (11.1) 6 (3.0) 42 (18.3) <0.001 -0.512

FiRST questionnaire 69 (17.6) 19 (10.6) 50 (23.7) <0.01 -0.353
csDMARD (ever) 384 (88.7) 177 (87.2) 207 (90.0) 0.36 -0.088
bDMARD (ever) 223 (51.5) 107 (52.7) 116 (50.4) 0.64 0.046

Results are shown as absolute numbers (percentages) or mean (SD). Estimates with p<0.05 are highlighted in bold. Standardised difference scores
of 0.2, 0.5 and 0.8 represent small, medium and large effect sizes, respectively.

ASAS, Assessment of SpondyloArthritis International Society; bDMARD, biological disease-modifying antirheumatic drug; CRP, C reactive protein;
csDMARD, conventional synthetic disease-modifying antirheumatic drug; FiRST, Fibromyalgia Rapid Screening Tool; IBD, inflammatory bowel

disease; PsO, psoriasis; pSpA, peripheral spondyloarthritis.

Of the 1033 patients with PsA, 532 (51.5%) were
female (table 3). Females with PsA had younger age
at the time of the study visit, a higher BMI and less
university education, compared with males. Family
history of SpA was more frequent among females.
No significant differences were found for most of the
disease characteristics, although enthesitis and fibro-
myalgia were more frequent in females.

Assessment of the impact of gender on outcome measures

Overall, females presented worse outcomes across the
whole disease spectrum (figure 2), including across
components of indices such as BASDAI (online supple-
mental table S1). Female patients with axSpA reported
significantly higher disease activity, more functional

disability and worse overall health than male patients.
Conversely, females presented less often elevated CRP
(65.6% vs 75.4%, p<0.001). Similarly, females with
pSpA also reported higher disease activity and more
functional disability, and worse overall health than
males, while they presented less often elevated CRP
(74.9% vs 65.5%, p<0.001). Similarly, females with
PsA reported worse outcomes, except that there were
no differences in the percentage of elevated CRP in
patients with PsA between genders (59.1% of females
vs 58.5% of males, p=0.87).

Multivariable models for each outcome, stratified
by disease subtype, where appropriate, are shown in
table 4. A significant interaction between gender and

Benavent D, et al. RMD Open 2022;8:6002514. doi:10.1136/rmdopen-2022-002514
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Table 3 Demographic, disease characteristics and treatments in patients with PsA stratified by gender

Total PsA Male n=501 Female n=532 Standardised
n=1033 (48.5) (51.5) P value difference

Age at study visit 51.8 (13.0) 52.3 (13.3) 51.3 (12.7) <0.05 0.077
Smoking habit (ever) 494 (47.9) 278 (55.6) 216 (40.6) <0.001 0.304
Alcohol (ever) 451 (43.7) 315 (63.0) 136 (25.6) <0.001 0.813
Body mass index (kg/m?) 28.0 (5.9) 27.3 (4.6) 28.7 (6.8) <0.001 -0.241
University education 320 (31.0) 177 (35.4) 143 (26.9) <0.01 0.184
Family history of SpA 375 (36.3) 159 (31.7) 216 (40.6) <0.01 -0.186
Family history of PsO 341 (36.1) 142 (30.7) 199 (41.2) <0.01 -0.22
Diagnosis delay (years) since the first symptom 9.1 (11.1) 9.1 (11.0) 9.0 (11.2) 0.87 0.009
Symptom duration 16.8 (12.3) 17.3 (12.1) 16.2 (12.4) 0.15 0.09
Axial involvement according to the rheumatologist 367 (35.5) 196 (39.1) 171 (32.1) 0.02 0.147
Inflammatory back pain (ASAS criteria) 366 (35.4) 188 (37.5) 178 (33.5) 0.30 0.084
Sacroiliitis on imaging, n/N (%) by:

xRay mNY criteria 212/855 (24.8)  115/417 (27.6)  97/438 (22.1) 0.07 0.128

MRI-SIJ, ASAS def 150/589 (25.5) 72/294 (24.5) 78/295 (26.4) 0.59 -0.044

mNY criteria or ASAS def 273/877 (31.1) 141/431 (32.7)  132/446 (29.6) 0.34 0.067
HLA-B27 positive 86/474 (18.1) 49/234 (20.9) 37/240 (15.4) 0.26 0.143
Elevated CRP (>5mg/L) 584 (58.8) 281 (58.5) 303 (59.1) 0.87 -0.012
CRP (mg/L) 11.4 (28.6) 11.7 (33.3) 11.2 (23.4) 0.81 0.017
Peripheral arthritis 938 (90.8) 456 (91.0) 482 (90.6) 0.82 0.014
Enthesitis 473 (45.8) 212 (42.3) 261 (49.1) <0.05 -0.137
Dactylitis 382 (37.0) 190 (37.9) 192 (36.1) 0.54 0.037
Psoriasis 946 (91.6) 466 (93.0) 480 (90.2) 0.11 0.101
IBD 6 (0.6) 3(0.6) 3(0.6) 0.94 0
Uveitis 27 (2.6) 11 (2.2) 16 (3.0 0.41 -0.05
Fibromyalgia according to:

Treating rheumatologist 120 (11.6) 17 (3.4) 103 (19.4) <0.001 -0.52

FiRST questionnaire 245 (24.9) 73 (15.1) 172 (34.4) <0.001 -0.459
csDMARD (ever) 959 (92.8) 465 (92.8) 494 (92.9) 0.98 -0.004
bDMARD (ever) 668 (64.7) 331 (66.1) 337 (63.3) 0.36 0.059

Results are shown as absolute numbers (percentages). Estimates with p<0.05 are highlighted in bold. Standardised difference scores of 0.2, 0.5 and

0.8 represent small, medium and large effect sizes, respectively.

ASAS, Assessment of SpondyloArthritis International Society; bDMARD, biological disease-modifying antirheumatic drug; CRP, C reactive protein;
csDMARD, conventional synthetic disease-modifying antirheumatic drug; FiRST, Fibromyalgia Rapid Screening Tool; IBD, inflammatory bowel

disease; PsA, psoriatic arthritis; PsO, psoriasis.

disease subtype was found for ASDAS, BASDAI and
BASFI. Being female independently contributed to a
higher BASDAI across the three disease subtypes with
varying magnitude. Hence, in patients with axSpA,
being female contributed to an increase of an average
of 0.39 units (95% CI: 0.20 to 0.58) in BASDAI; in
patients with pSpA 1.22 (95% CI: 0.77 to 1.69) units
and in patients with PsA 0.88 (95% CI: 0.59 to 1.16)
units (complete model in online supplemental table
S2). However, female gender was only associated with
higher ASDAS in pSpA (B (95% CI): 0.36 (0.15 to
0.58)) and PsA (0.25 (0.12 to 0.38)) but not in axSpA
(0.016 (-0.07 to 0.11)) (online supplemental table
S3). In addition, female gender was likewise associ-
ated with higher BASFI in PsA (0.46 (0.20 to 0.72))

(online supplemental table S4). No associations were
observed between gender and CRP levels. Finally,
female gender was associated with higher ASAS HI
(0.90 (0.70 to 1.10)) and EQ-5D (-0.02 (-0.03 to
—-0.01)), without significant differences across disease
subtypes (online supplemental table S5).

DISCUSSION

This study investigates differences between genders across
the SpA spectrum within the same cohort, especially
related to disease outcomes. First, it provides an overall
distribution of gender across SpA subtypes, namely axSpA,
PSpA and PsA. While sociodemographic and clinical differ-
ences between genders varied across the disease spectrum,
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Figure 2 Disease outcomes in patients with axial spondyloarthritis (axSpA), peripheral spondyloarthritis (pSpA) and psoriatic
arthritis (PsA) stratified by gender. ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis
Disease Activity Score; BASFI, Bath Ankylosing Spondylitis Functional Index; CRP, C reactive protein; EQ-5D, European Quality
of Life Five Dimension; HI, Health Index; PtGA, Patient Global Assessment of the disease.

female patients consistently reported worse outcomes.
More specifically, females with axSpA, pSpA and PsA
reported higher disease activity, functional limitation and
worse overall health than males. However, the influence of
gender on disease outcomes was heterogeneous among the
three disease subtypes. In this respect, female gender influ-
enced BASDAI across all subtypes whereas ASDAS was not
influenced by gender in axSpA.

Gender distribution in our study, where patients were
consecutively recruited, shows that axSpA is more frequent
in males whereas the proportion of female gender is higher
in pSpA and PsA. Concerning other sociodemographic and
disease characteristics in patients with axSpA, most results
are in accordance with the current literature.”’ Thus,
female with axSpA were older, presented less HLA-B27 posi-
tivity, had more peripheral manifestations and more fibro-
myalgia, which is aligned with previous studies.'’ ** On the
other hand, while a recent meta-analysis showed that the
diagnostic delay in axSpA is longer for females compared
with males (8.8 vs 6.5 years),” ™ our analysis only observed
a short difference (6.2 vs 5.6 years), which was not statisti-
cally significant. Relating to pSpA and gender differences,
previous data were very scarce, and limited to non-adjusted
comparisons.” ** The evaluation of gender differences in
PsA is more difficult than in axSpA due to the heteroge-
neity of the disease, with different articular patterns.27 The

main accepted difference across gender in PsA concerns
axial involvement, observed generally more frequently
in males with PsA.% % Nevertheless, in previous studies,
comparisons using gender as the stratifying variable were
established throughout univariate analysis, which hinders
the interpretation of disease characteristics within each
subtype.

Our analysis shows that females consistently report worse
PROs across the SpA spectrum as compared with males. In
this sense, evidence in axSpA has shown that the burden
of disease is higher for females than for males, with more
affected disease activity and PRO measures.'’ * Similar
to patients with axSpA, females in our study reported
consistently worse outcomes for all the measures in pSpA
and PsA. To our knowledge, this had not been previously
assessed in adjusted analyses through the entire SpA spec-
trum. Moreover, even unadjusted comparisons, which may
be subject to bias and therefore be misleading, are very
scarce in patients with pSpA. In the ESPeranza study, in
which female patients showed higher rates of functional
limitation, while a more recent publication on the real-
world Spondyloarthritis Italian Registry: Evidence from
a National Pathway (SIRENA) study showed that female
patients presented higher disease activity, and worse PROs
compared with male patients.' *’ Regarding PsA, a recent
study showed gender differences in the clinical burden,
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need for improvement of instruments to assess predomi-
nantly peripheral disease, in which all current measure-
ment tools investigated in this study are affected by gender.
In this sense, more research is needed to understand why
females report poorer outcomes as compared with males.
This study presents some potential limitations. First, most
of the instruments used to assess different disease domains
(eg, disease activity) have been validated in axSpA but not
in pSpA or PsA. Besides, other validated instruments for
PsA, such as Psoriatic Arthritis Impact of Disease were not
used. However, given the similarities across disease spec-
trum and the limitation on the assessment of other specific
instruments for these subtypes, we consider these tools may
add information for this research purpose and acknowl-
edge that other instruments may be more appropriate to
assess certain outcomes in pSpA and PsA. In fact, they have
been used and validated to some extent in pSpA and PsA
studies.””™ It would have been relevant to assess treatment
effectiveness; in this sense, although there is some evidence
that female patients with axSpA who receive bDMARD
therapy have shown reduced rates of therapeutic response
as compared with male patients, there is a need for studies
in this regard.** * However, the cross-sectional design
of this study does not allow to assess properly treatment
effectiveness and the use of outcomes for this purpose.
Another limitation was that data to identify the gender of
the included patients were reported as either female or
male, and therefore transgender population was not spec-
ified. Of note, diagnosis was established by the disease that
better described the patient predominant symptoms at the
study visit according to the rheumatologist, while some
of the disease characteristics referred to the presence of
current or past symptoms. This may have overestimated
the presence of some symptoms such as inflammatory back
pain. Moreover, most centres were tertiary institutions with
ASAS members specialised in SpA. This may have led to a
selection bias, with a meticulous management of patients
with SpA and a higher prevalence of axSpA and pSpA as
compared with PsA that might not be generalisable. As
patients were recruited consecutively, people may extrap-
olate these results as the actual prevalence of the disease
subtypes, which is not accurate. On the other hand, such
a large sample of patients with SpA including the most
relevant disease subtypes from a multinational setting
is undoubtedly robust evidence that helps understand
genderrelated differences in the whole spectrum of SpA.
To summarise, there are several relevant gender-related
differencesin disease outcomes across SpA subtypes. Female
gender was associated with less favourable outcomes across
the SpA spectrum, except for CRP in which there were no
differences between gender. While female gender influ-
enced BASDAI across the three disease subtypes, ASDAS
was not associated with gender in axSpA. These results
demonstrate that ASDAS is an appropriate instrument in
clinical practice both for females and males with axSpA
and therefore should be preferred over other instruments,
which are affected by gender. Further research that eval-
uates whether gender-specific management can improve

outcomes will help to promote balanced healthcare while
heading towards precision-based decision-making in
rheumatology.
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