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Background: To evaluate gender differences in disease activity and
health status (HS) in patients with radiographic axial spondyloarthritis
(r-axSpA)/ankylosing spondylitis (AS).

Methods:  Ancillary analysis of the MIDAS study, an observational,
non-interventional, cross-sectional and retrospective multicenter nationwide
study to assess disease activity and its relationship with HS in clinical practice.
Adult patients with AS diagnosis, fulfilling ASAS and modified New York criteria,
treated for >3 months upon study inclusion according to clinical practice
were included. The primary outcome was “disease control” assessed by the
percentage of patients in remission and low disease activity (BASDAI and
ASDAS-CRP scores). HS was evaluated using the ASAS health index (ASAS-HI).
Patients’ responses and characteristics were analyzed by gender.

Results: We analyzed 313 patients with AS, 237 (75.7%) males and 76 (24.3%)
females. A total of 202 (64.5%) patients had adequate disease control (BASDAI
< 4); 69.2% of males [mean (SD) BASDAI 2.9 (2.1)] and 50.0% of females [mean
(SD) BASDAI 3.8 (2.4); p = 0.01]. According to ASDAS-CRP, 57.5% of patients
were adequately controlled (ASDAS-ID +ASDAS-LDA); 138 (58.2%) males and
42 (55.3%) females. The mean (SD) ASDAS-CRP was 1.9 (1.1); being 1.9 (1.0)
in males and 2.0 (1.1) in females. Overall, the impact of AS on HS was low to
moderate [mean (SD) ASAS-HI 5.8 (4.4)]; being 5.5 (4.4) for males and 6.8 (4.2)
for females (p = 0.02).

Conclusion: This study showed a higher proportion of females with AS
and active disease using the BASDAI definition. When using the ASDAS-CRP
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definition these differences by gender were less pronounced. The impact of
disease activity on HS appears to be higher in females than males.

gender, disease activity, ankylosing spondylitis (AS), health status, BASDAI, ASDAS-

CRP, ASAS-HI

1. Introduction

The term spondyloarthritis (SpA) encompasses several
inflammatory diseases that share epidemiological, pathogenic,
genetic, clinical, radiographic, and therapeutic response features.
Usually, SpA are divided into axial SpA (axSpA) and peripheral
SpA (pSpA) forms, depending on the predominant clinical
manifestations. Within axSpA, the Ankylosing Spondylitis
Assessment Society (ASAS) classification criteria defines two
forms: ankylosing spondylitis (AS) or radiographic axSpA
(r-axSpA) and non-radiographic axSpA (nr-axSpA) (1, 2),
classified by the presence/absence of radiographic sacroiliitis,
according to the modified New York criteria. Patients suffering
from axSpA should be treated effectively because the disease can
lead to irreversible damage of the spine and joints, resulting in
chronic pain, disability, and a negative impact on the patient’s
quality of life (3).

The female prevalence is still low in studies of patients
with axSpA and even lower in those with AS, and analyses
stratified by gender are often not performed nor disclosed (4).
Available studies on gender differences in patients with axSpA
point out that females have different disease manifestations, and
that disease activity (measured through the Bath Ankylosing
Spondylitis Disease Activity Index, BASDAI) and quality of life
(by using the Ankylosing Spondylitis Quality of Life index,
ASQoL) are significantly worse in females (4, 5). Also, some
studies suggest that response to treatment varies by gender, with
female patients having lower response rates and lower survival
and adherence to treatments such as tumor necrosis factor
inhibitors (TNFi) (4-6) or secukinumab (7). Several studies
on gender differences in patients with axSpA have revealed
biological mechanisms which could hypothetically contribute to
the observed differences in disease manifestations and treatment
response (4). For example, the serum levels of interleukin (IL)
17A (IL-17A) and TNF are significantly higher, and T helper-
17 cells are also increased in male patients with AS but not in
females (8). Also, amongst AS patients with syndesmophytes,
males had significantly higher IL-18 levels, whereas females
showed significantly elevated IL-6 (9). For this reason, a greater
understanding of the differences between female and male
pathogenesis and clinical manifestations is needed. The present
study consists of an ancillary analysis of the MIDAS study
to evaluate gender differences in disease activity and health
status (HS).
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2. Materials and methods
2.1. Study design

MIDAS is an observational, non-interventional, descriptive,
cross-sectional, retrospective, and multicenter study. The study
was conducted in 36 centers with outpatient rheumatology
clinics in Spanish public hospitals between December 10%,
2018, and August 14th, 2019. Two different cohorts were
included: 313 patients with AS and 313 patients with psoriatic
arthritis. The inclusion and exclusion criteria, study design,
study procedures and main results have already been published
(10). The main objective of the MIDAS study was to evaluate
the percentage of patients with controlled disease activity. Here
we present the results of an ancillary analysis to evaluate
gender differences in disease activity and HS in the patients
with AS.

The Spanish version of the BASDAI was used to assess
disease activity (range 0-10). In the MIDAS study, a BASDAI
score <4 was considered low disease activity and a BASDAI
score<2 as disease remission (11). Disease control was defined as
reaching at least a BASDAI of low disease activity (10). Disease
activity was also measured through the Ankylosing Spondylitis
Disease Activity Score index using C-reactive protein (ASDAS-
CRP), and the percentage of patients with an ASDAS-CRP
score <2.1 (low disease activity) and <1.3 (inactive disease)
was calculated. Disease control was defined as reaching at least
an ASDAS-CRP of low disease activity. Additionally, HS was
evaluated using the Spanish version of the ASAS health index
(ASAS-HI) and the patients’ acceptable symptom state (PASS)
(12) was used to evaluate the level of symptoms at which patients
consider themselves well.

The study was conducted according to Good Clinical
Practice (International Conference of Harmonization)
guidelines, the Declaration of Helsinki, and local regulations,
including privacy laws, at the time of the initiation of the
study. Thus, the study was performed according to the
guidelines on observational post-authorization studies for
medicinal products for human use (Order SAS/3470/2009)
of the Spanish Agency of Medicines and Medical Devices
(AEMPS). The Ethical and Clinical Research Committee of the
12 de Octubre Hospital approved the study protocol, informed
consent forms, and patient information (approval number
18/437) (10).
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TABLE 1 Baseline demographic and clinical characteristics of the patients with AS analyzed in the MIDAS study.

Total Male Female p-value
(n=313) (n =237) (n=76)

Age (years), mean (SD) 50.4 (12.0) 50.1(12.2) 51.2 (11.5) 0.32
Years since AS diagnosis, mean (SD) 15.5 (11.6) 16.8 (12.2) 11.4 (8.5) 0.01
Years since the AS symptoms’ onset to the study visit, mean (SD) 20.5 (12.7) 22.2(13.0) 15.2 (9.9) <0.01
Years since the AS symptoms’ onset to diagnosis, mean (SD) 5.0(7.2) 5.4(7.7) 3.9 (5.6) 0.39
BMI (kg/ m?), mean (SD) 27.0 (4.9) 27.5 (4.6) 25.5 (5.6) 0.01
Obesity (BMI>30), n (%) 67 (23.0) 53 (23.7) 14 (20.9)

Smoking habit 0.03
Current smoker, n (%) 75 (24.0) 61 (25.7) 14 (18.4)

Ex-smoker (>6 months), n (%) 81 (25.9) 68 (28.7) 13 (17.1)

Non-smoker, n (%) 137 (43.8) 96 (40.5) 41 (53.9)

Family history of AS/PsA, n (%) 66 (21.1) 48 (20.3) 18 (23.7) 0.71
Presence of HLA-B27, n (%) 245 (78.5) 187 (79.2) 58 (76.3) 0.77
Patients previously treated with bDMARDs, n (%) 99 (31.6) 77 (32.5) 22 (28.9) 0.63

Treatments at the moment of the study visit, n (%)

Patients treated with a combination of bDMARDs and nbDMARDs 136 (43.5) 102 (43.0) 34 (44.7) -

Patients treated with bDMARDs 229 (73.2) 179 (75.5) 50 (65.8) 0.10
TNFi 201 (87.8) 156 (87.2) 45 (90) -

Adalimumab 73 (36.3) 57 (24.1) 16 (21.1) 0.59
Etanercept 45 (22.3) 38 (16.0) 7(9.2) 0.14
Infliximab 29 (14.4) 22(9.3) 7(9.2) 0.99
Golimumab 37 (18.4) 30 (12.7) 7(9.2) 0.42
Certolizumab pegol 17 (8.46) 9(3.8) 8(10.5) 0.02
1L-23i: Ustekinumab 2(0.9) 1(0.4) 1(1.3) 0.40
IL-17i: Secukinumab 26 (11.3) 22(9.3) 4(5.3) 0.27
Other treatments* 220 (70.3) 160 (67.5) 60 (78.9) 0.06
NSAIDs 168 (76.4) 120 (50.6) 48 (63.2) 0.06
nbDMARDs 70 (31.8) 50 (21.1) 20 (26.3) 0.34

Active disease, n (%)**

BASDAI >4 111 (35.5) 73 (30.8) 38 (50.0) 0.01
ASDAS-CRP >2.1 133 (42.4) 99 (41.8) 34 (44.7) 0.65
CRP levels (mg/l), mean (SD) 5.1(8.2) 5.7 (9.0) 3.3(4.3) 0.07
Peripheral disease, n (%)*** 62 (19.8) 44 (18.6) 18 (23.7) 0.05

AS, ankylosing spondylitis; ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; bDMARD, biologic disease modifying
anti-theumatic drug; BMI, body mass index; CRP, C-reactive protein; HLA-B27, human leukocyte antigen B27; IL-17i, interleukin 17 inhibitors; IL-23i, interleukin 23 inhibitors;
nbDMARD, non-biologic disease modifying anti-rheumatic drug; NSAID, non-steroidal anti-inflammatory drug; PsA, psoriatic arthritis; SD, standard deviation; TNFi, tumor necrosis
factor inhibitors.

Bold values are the significative ones according to our study statistics definitions.

*Alone or in combination. **Refers to the percentage of patients with active disease according to BASDAI>4 and ASDAS-CRP>2.1. ***Peripheral disease was defined as presence of
peripheral arthritis as disclosed by the investigators of the participating centers.
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2.2. Statistical analysis

Continuous variables were described by mean and standard
deviation (SD) and categorical variables by number and
percentages. Descriptive analysis was based on evaluable data
per parameter, excluding patients with missing values. Patients’
characteristics and disease activity were compared between
males and females. For continuous variables, two-sample ¢-
tests (for normally distributed variables) or the Wilcoxon
test (for non-normally distributed variables) were used. For
categorical variables Chi-square tests were employed. The level
of significance was set as a two-tailed p<0.05. Data were
analyzed with Statistical Analysis System Enterprise Guide
7.15 (10).

3. Results

3.1. Baseline characteristics

A total of 336 subjects with AS were recruited in the
MIDAS Study. Of them, 313 (93.2%) were eligible. Table 1
depicts the patients’ baseline characteristics overall and divided
by gender. Briefly, mean (SD) age was 50.4 (12.0) years, and
75.7% of them were male. No gender differences were identified
regarding diagnosis delay (evaluated as the years since the onset
of symptoms to diagnosis of AS) or the age at the time of
the study.

10.3389/fmed.2022.1078325

3.2. Disease activity control

In the whole sample (Table 2), the mean (SD) BASDAI
score was 3.1 (2.2) and 64.5% of the patients showed adequate
disease control (BASDAI < 4), while 38% were in remission
(BASDALI < 2). The mean (SD) ASDAS-CRP score was 1.9 (1.1).
According to ASDAS-CRP cut-off points, 29.4% of the patients
had inactive disease (ASDAS-CRP < 1.3), 28.1% low disease
activity (1.3 < ASDAS-CRP < 2.1), 33.5% high disease activity
(2.1 < ASDAS-CRP < 3.5), and 8.9% very high disease activity
(ASDAS-CRP > 3.5). Overall, the impact on HS (ASAS-HI) was
low to moderate, with a mean (SD) ASAS-HI of 5.8 (4.4) and
86.3% of the patients declared an acceptable symptom (PASS).

According to BASDAI, disease activity was controlled in
69.2% of the male patients and in 50.0% of the female patients
(p = 0.01). Consequently, mean (SD) BASDAI was lower for
males [2.9 (2.1)] than for females [3.8 (2.4); p = 0.01] (Table 2;
Figure 1A). Regarding the different BASDAI score items, females
had significatively higher scores for the items Bl (fatigue),
B2 (spinal pain), B3 (joint pain/swelling) and B4 (localized
tenderness), without differences regarding morning stiffness (B5
and B6) (Figure 1A).

According to ASDAS-CRP, 58.2% of males and 55.3% of
females showed low disease activity (Table 2; Figure 1B).

The mean (SD) impact on HS, evaluated through ASAS-HI,
was 5.5 (4.4) for males and 6.8 (4.2) for females (p = 0.02) and
a PASS was reported in 87.8% of males and 81.6% of females
(Table 2).

TABLE 2 Disease control, health status and patient’s acceptable symptom state of the patients with AS in the MIDAS study, by gender.

Total Male Female p-value
(n =313) (n=237) (n=76)

BASDAI, mean (SD) 3.1(22) 2.9 (2.1) 3.8 (2.4) 0.01
BASDAI <4, n (%) 202 (64.5) 164 (69.2) 38 (50.0) 0.01
BASDAI <2, n (%) 119 (38.0) 97 (40.9) 22(28.9) 0.06
BASDALI in patients with peripheral involvement, mean (SD) 4.2 (2.4) 3.7(2.4) 52(2.1) 0.02
ASDAS-CRP, mean (SD) 1.9 (1.1) 1.9 (1.0) 2.0 (1.1) 0.60
ASDAS-CRP disease activity categories 0.92
ASDAS-CRP <1.3,n (%) 92 (29.4) 69 (29.1) 23 (30.3)

ASDAS-CRP >1.3<2.1, n (%) 88 (28.1) 69 (29.1) 19 (25.0)

ASDAS-CRP >2.1< 3.5,n (%) 105 (33.5) 78 (32.9) 27 (35.5)

ASDAS-CRP >3.5,n (%) 28 (8.9) 21(8.9) 7(9.2)

ASDAS-CRP in patients with peripheral involvement, mean (SD) 2.4(1.1) 2.4(1.2) 2.5(0.9) 0.50
ASAS-HI, mean (SD) 5.8 (4.4) 5.5 (4.4) 6.8 (4.2) 0.02
PASS, n (%) 270 (86.3) 208 (87.8) 62 (81.6) 0.17

AS, ankylosing spondylitis; ASAS-HI, Assessment of Spondyloarthritis International Society - Health index; ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath
Ankylosing Spondylitis Disease Activity Index; PASS, patient acceptable symptom state; SD, standard deviation.

Bold values are the significative ones according to our study statistics definitions.
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FIGURE 1
Mean disease activity scores by gender, measured by (A) BASDAI and (B) ASDAS-CRP. BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
ASDAS-CRP, Ankylosing Spondylitis Disease Activity Score with CRP. The left values on x-axis denotes the mean index score and values on the
right of the x-axis display values for each individual component of the indices. **p < 0.05.
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4. Discussion

The MIDAS study was designed to assess the disease activity
state of patients with AS treated in routine clinical practice.
This ancillary analysis evaluated gender differences in disease
activity and HS in these patients. Overall, our results showed
that disease activity in females was less properly controlled, by
means of a higher proportion of females with active disease
when using the BASDAI definition and a higher impact on HS
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measured through ASAS-HI. In the European Map of Axial
Spondyloarthritis (EMAS) study across 13 countries, females
reported a higher degree of disease activity in all BASDAI
aspects (13). In line with these results, our analysis showed
a higher proportion of females with active disease using the
BASDALI definition.

However, fewer differences in disease activity were detected
when using the ASDAS-CRP definition. In this regard, a recent
systematic review and metanalysis showed that BASDAI was
higher in females, but no differences in the ASDAS were
detected, suggesting that the two most widely used indices
of disease activity in axSpA discriminate differently according
to gender (14), as we disclosed in our study. The authors
proposed that this is most likely because of their differences
in their components and the relative weight of them in the
final score, which would result in different BASDAI and ASDAS
scores depending on the presence/absence of different disease
manifestations (14). Females in our study had more peripheral
manifestations and significatively higher scores for fatigue,
spinal pain, joint pain/swelling and localized tenderness than
males. In this sense, fatigue is known to be more frequent
and intense among females (4) and might be one of the
explanations for higher BASDAI scores in female patients.
Regarding peripheral manifestations, the question about joint
pain/swelling has a lower weight in the ASDAS score than
in the BASDAI index and the presence of enthesitis, more
frequent and severe in females, is not included in ASDAS,
but it is in BASDAI as the fourth question of BASDAI is
considered as a proxy for enthesitis (15). All these clinical
differences could at least partially explain why ASDAS may
not be sensitive enough to detect gender differences in disease
activity (14, 16). We acknowledge that ASDAS is the preferred
and most recommended index to evaluate disease activity
nowadays, for different reasons (17). However, when the above-
mentioned manifestations are predominant, the ASDAS could
be underestimating disease activity. For this reason, we believe
that is important to consider the disclosed differences in these
indexes when evaluating the patients with AS, especially females.

Furthermore, concomitant conditions can also impact
disease activity scores. For instance, both pain and enthesitis
can be seen in patients with fibromyalgia, which could lead
to inaccurately higher overall BASDALI scores in patients with
axSpA and concomitant fibromyalgia, more frequently found in
females with axSpA than in males (16, 18).

Likewise, while fatigue is a relevant manifestation in patients
with SpA and is usually higher in females, it may also be
increased because of other conditions, such as mental health
disorders and sleep disturbances (19). Since females with SpA
report greater psychological distress than males, measuring
disease activity with BASDAI could lead to greater differences
between males and females. In fact, higher BASDAI scores have
been associated with depression and suggest the presence of
fibromyalgia in patients with nr-axSpA (18). In contrast, less
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marked differences with ASDAS would be expected, since the
ASDAS score includes the patient global assessment of disease
activity instead of fatigue.

Patients with axSpA are subject to functional impairment,
negatively impacting their quality of life (2) and HS. Our
study measured HS using the ASAS-HI questionnaire and
observed that the impact on HS was low to moderate overall
(20), but females had a higher impact on HS than males.
While gender differences in HS had been seldomly explored,
our results align with two recent studies reporting worse
HS in females with axSpA and AS, examined using the
same scale (21, 22). Interestingly, disease activity measures
were independent determinants for ASAS-HI scores in both
genders (22), suggesting that a better disease control (less
active disease) may improve HS of AS patients regardless
of gender.

Our study has some strengths and limitations. Among
the strengths, our results are consistent with those reported
in previous studies and are representative of the patients
with AS attended in Spanish outpatient rheumatology clinics.
However, MIDAS study entails limitations due to its design.
The retrospective, cross-sectional design of the study allows a
description of the patients’ current disease control and health.
However, it does not detect changes over time depending on
the evolution of the disease. In the present study, the inclusion
criteria required stable treatment for the 3 months prior to
inclusion. Also, as the study did not require a minimum
number of patients per treatment, our results may add evidence
regarding the most used treatments at present, but not enough
information for newer available therapies for patients with AS.
Indeed, it reflects the current clinical practice.

5. Conclusion

In this ancillary analysis of the MIDAS study, a higher
proportion of females than males with AS have active disease
when it is analyzed using the BASDAI definition. However,
regarding the use of the ASDAS-CRP score to evaluate disease
control, these gender differences are less pronounced. These
findings underscore the importance of gender differences when
assessing disease activity among patients with AS, which
should be kept in mind to improve patients’ evaluations and
outcomes. Additionally, the impact of disease activity on HS
(measured using the ASAS-HI) was higher in females than males
with AS.

Data availability statement

The original contributions presented in the study are
included in the article/Supplementary material, further inquiries
can be directed to the corresponding author.

frontiersin.org


https://doi.org/10.3389/fmed.2022.1078325
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Fernandez-Carballido et al.

Ethics statement

The studies involving human participants were reviewed and
approved by Ethical and Clinical Research Committee of the 12
de Octubre Hospital. The patients/participants provided their
written informed consent to participate in this study.

Author contributions

All authors meet criteria for authorship as recommended
by the International Committee of Medical Journal Editors
(ICMJE). All authors were involved in drafting the article or
revising it critically for important intellectual content, and
approved the final version to be submitted for publication.

Funding

This study was funded by Novartis Farmacéutica, S.A. The
funder had the following involvement with the study: study
design, data collection and analysis, and decision to publish and
preparation of the manuscript.

Acknowledgments

We thank all the investigators of the MIDAS study group
(see Supplementary material) and all the patients included in the
study. We also thank IQVIA, Carmen Barrull and Julieta Politi
for providing medical editorial assistance with this manuscript.

Conflict of interest

CF-C has received consulting fees from AbbVie, Novartis,
Janssen, UCB, and Lilly and received payment or honoraria for
lectures, presentations, speakers’ bureaus, manuscript writing
or educational events from AbbVie, Novartis, Janssen, Pfizer,
MSD, UCB, and Lilly, and support for attending meetings
and/or travel from AbbVie, Novartis, Janssen, Roche, UCB, and
Lilly. In addition, CF-C participated on Advisory Boards of

References

1. Rudwaleit M, van der Heijde D, Landewé R, Listing J, Akkoc N, Brandt
J, et al. The development of Assessment of SpondyloArthritis international
Society classification criteria for axial spondyloarthritis (part II): validation and
final selection. Ann Rheum Dis. (2009) 68:777-83. doi: 10.1136/ard.2009.10
8233

2. Sieper J, Poddubnyy D. Axial spondyloarthritis. Lancet. (2017) 390:73-
84. doi: 10.1016/S0140-6736(16)31591-4

3. Strand V, Singh JA. Patient burden of axial spondyloarthritis. ] Clin Rheumatol.
(2017) 23:383-91. doi: 10.1097/RHU.0000000000000589

Frontiersin Medicine

07

10.3389/fmed.2022.1078325

AbbVie, Novartis, Janssen, UCB, and Lilly. EBC has received
consulting fees from AbbVie, Novartis, Janssen, UCB, and Lilly
and received payment or honoraria for lectures, presentations,
speakers’ bureaus, manuscript writing or educational events
from AbbVie, Novartis, Janssen, Pfizer, MSD, UCB, and Lilly,
and support for attending meetings and/or travel from AbbVie,
Novartis, Janssen, Roche, UCB, and Lilly. JS has received
payment or honoraria for lectures, presentations, speakers’
bureaus, manuscript writing or educational events from AbbVie,
Novartis, Janssen, Pfizer, UCB, and Amgen, and support for
attending meetings and/or travel from Novartis and Janssen.
MG has received grants or contracts from Amgen and AbbVie.
She received payment or honoraria for lectures, presentations,
speakers’ bureaus, manuscript writing or educational events
from AbbVie, Bristol, Novartis, Janssen, Pfizer, Amgen, and Lilly,
and support for attending meetings and/or travel from Janssen,
Lilly, and UCB. JR-H has received payment or honoraria for
lectures, presentations, speakers’ bureaus, manuscript writing or
educational events from Novartis, Janssen, and Biogen. CSan
and CSas are Novartis employees.

The remaining authors declare that the research was
conducted in the absence of any commercial or financial
relationships that could be construed as a potential conflict
of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be
found online at: https://www.frontiersin.org/articles/10.3389/
fmed.2022.1078325/full#supplementary-material

4. Rusman T, van Bentum RE, van der Horst-Bruinsma IE. Sex and gender
differences in axial spondyloarthritis: myths and truths. Rheumatology (Oxford).
(2020) 59:iv38-46. doi: 10.1093/rheumatology/keaa543

5.Rusman T, Ten Wolde S, Euser SM, van der Ploeg T, van Hall O, van der Horst-
Bruinsma IE. Gender differences in retention rate of tumor necrosis factor alpha
inhibitor treatment in ankylosing spondylitis: a retrospective cohort study in daily
practice. Int ] Rheum Dis. (2018) 21:836-42. doi: 10.1111/1756-185X.13271

6. Ibanez Vodnizza S, Visman IM, van Denderen C, Lems WE Jaime F
Nurmohamed MT, et al. Muscle wasting in male TNF-a blocker naive ankylosing

frontiersin.org


https://doi.org/10.3389/fmed.2022.1078325
https://www.frontiersin.org/articles/10.3389/fmed.2022.1078325/full#supplementary-material
https://doi.org/10.1136/ard.2009.108233
https://doi.org/10.1016/S0140-6736(16)31591-4
https://doi.org/10.1097/RHU.0000000000000589
https://doi.org/10.1093/rheumatology/keaa543
https://doi.org/10.1111/1756-185X.13271
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Fernandez-Carballido et al.

spondylitis patients: a comparison of gender differences in body composition.
Rheumatology (Oxford). (2017) 56:1566-72. doi: 10.1093/rheumatology/kex187

7. Alonso S, Villa I, Fernandez S, Martin JL, Charca L, Pino M, et al. Multicenter
study of secukinumab survival and safety in spondyloarthritis and psoriatic
arthritis: SEcukinumab in Cantabria and ASTURIas study. Front Med (Lausanne).
(2021) 8:679009. doi: 10.3389/fmed.2021.679009

8. Gracey E, Yao Y, Green B, Qaiyum Z, Baglaenko Y, Lin A, et al. Sexual
dimorphism in the Th17 signature of ankylosing spondylitis. Arthritis Rheumatol.
(2016) 68:679-89. doi: 10.1002/art.39464

9. Huang WN, Tso TK, Kuo YC, Tsay GJ. Distinct impacts of syndesmophyte
formation on male and female patients with ankylosing spondylitis. Int ] Rheum
Dis. (2012) 15:163-8. doi: 10.1111/j.1756-185X.2011.01687.x

10. de Miguel E, Fernindez-Carballido C, Gratacds J, Pablos JL, Juanola
X, Ariza R, et al. Disease control in patients with ankylosing spondylitis in
real clinical practice in Spain: Results of the MIDAS study. Reumatol Clin.
(2022). doi: 10.1016/j.reuma.2022.01.004

11. Baraliakos X, Van den Bosch F, Machado PM, Gensler LS, Marzo-Ortega H,
Sherif B, et al. Achievement of remission endpoints with secukinumab over 3 years
in active ankylosing spondylitis: pooled analysis of two phase 3 studies. Rheumatol
Ther. (2021) 8:273-88. doi: 10.1007/s40744-020-00269-6

12. Maksymowych WP, Richardson R, Mallon C, van der Heijde D, Boonen
A. Evaluation and validation of the patient acceptable symptom state (PASS)
in patients with ankylosing spondylitis. Arthritis Rheum. (2007) 57:133-
9. doi: 10.1002/art.22469

13. Garrido-Cumbrera M, Poddubnyy D, Gossec L, Mahapatra R, Bundy C,
Makri S, et al. Gender differences in patient journey to diagnosis and disease
outcomes: results from the European Map of Axial Spondyloarthritis (EMAS). Clin
Rheumatol. (2021) 40:2753-61. doi: 10.1007/s10067-020-05558-7

14. Blasco-Blasco M, Castrejon I, Jovani V, Pascual E, Ruiz-Cantero
MT. Reviewing disease activity indices in spondyloarthritis from the sex
perspective: a systematic review and metaanalysis. ] Rheumatol. (2021) 48:1395—
404. doi: 10.3899/jrheum.200967

Frontiersin Medicine

08

10.3389/fmed.2022.1078325

15. Heuft-Dorenbosch L, Spoorenberg A, van Tubergen A, Landewé R. van ver
Tempel H, Mielants H, et al. Assessment of enthesitis in ankylosing spondylitis.
Ann Rheum Dis. (2003) 62:127-32. doi: 10.1136/ard.62.2.127

16. Mease PJ, McLean RR, Dube B, Liu M, Rebello S, Glynn M, et al
Comparison of men and women with axial spondyloarthritis in the US-based
corrona psoriatic arthritis/spondyloarthritis registry. J Rheumatol. (2021) 48:1528-
36. doi: 10.3899/jrheum.201549

17. Ramiro S, Nikiphorou E, Sepriano A, Ortolan A, Webers C,
Baraliakos X, et al. ASAS-EULAR recommendations for the management
of axial spondyloarthritis: 2022 update. Ann Rheum Dis. (2022)
1-16. doi: 10.1136/ard-2022-223296

18. Dougados M, Logeart I, Szumski A, Coindreau ], Jones H. Evaluation
of whether extremely high enthesitis or Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI) scores suggest fibromyalgia and confound the anti-TNF
response in early non-radiographic axial spondyloarthritis. Clin Exp Rheumatol.
(2017) 35:50-3.

19. Aissaoui N, Rostom S, Hakkou J, Berrada Ghziouel K, Bahiri R, Abouqal R,
et al. Fatigue in patients with ankylosing spondylitis: prevalence and relationships
with disease-specific variables, psychological status, and sleep disturbance.
Rheumatol Int. (2012) 32:2117-24. doi: 10.1007/s00296-011-1928-5

20. Kiltz U, van der Heijde D, Boonen A, Akkoc N, Bautista-Molano W,
Burgos-Vargas R, et al. Measurement properties of the ASAS Health Index: results
of a global study in patients with axial and peripheral spondyloarthritis.
Ann  Rheum Dis. (2018) 77:1311-7. doi: 10.1136/annrheumdis-2017-21
2076

21. Ibanez Vodnizza SE, van Bentum RE, Valenzuela O, van der Horst-Bruinsma
IE. Patients with axial spondyloarthritis report significant differences between men
and women and high impact of the disease: large websurvey analysis. Joint Bone
Spine. (2020) 87:315-9. doi: 10.1016/j.jbspin.2020.02.004

22. Chen HH, Chen YM, Lai KL, Hsieh TY, Hung WT, Lin CT, et al. Gender
difference in ASAS HI among patients with ankylosing spondylitis. PLoS ONE.
(2020) 15:€0235678. doi: 10.1371/journal.pone.0235678

frontiersin.org


https://doi.org/10.3389/fmed.2022.1078325
https://doi.org/10.1093/rheumatology/kex187
https://doi.org/10.3389/fmed.2021.679009
https://doi.org/10.1002/art.39464
https://doi.org/10.1111/j.1756-185X.2011.01687.x
https://doi.org/10.1016/j.reuma.2022.01.004
https://doi.org/10.1007/s40744-020-00269-6
https://doi.org/10.1002/art.22469
https://doi.org/10.1007/s10067-020-05558-7
https://doi.org/10.3899/jrheum.200967
https://doi.org/10.1136/ard.62.2.127
https://doi.org/10.3899/jrheum.201549
https://doi.org/10.1136/ard-2022-223296
https://doi.org/10.1007/s00296-011-1928-5
https://doi.org/10.1136/annrheumdis-2017-212076
https://doi.org/10.1016/j.jbspin.2020.02.004
https://doi.org/10.1371/journal.pone.0235678
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Disease activity indexes might not capture the same disease aspects in males and females with ankylosing spondylitis: A real-world nationwide analysis
	1. Introduction
	2. Materials and methods
	2.1. Study design
	2.2. Statistical analysis

	3. Results
	3.1. Baseline characteristics
	3.2. Disease activity control

	4. Discussion
	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


