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Abstract

Peripheral joint disease (PJD) is the most common peripheral manifestation in spondyloarthritis (SpA) patients. This study
aimed to determine PJD characteristics and associated factors in patients with axial SpA (AxSpA) and peripheral SpA
(pSpA). This cross-sectional and multicenter study involved 13 different rheumatology and physical medicine & reha-
bilitation clinics, and patients diagnosed with axSpA or pSpA were included in the study. PJD was defined as the ‘ever’
related to SpA according to the physician. Multivariable analyses were conducted to identify factors associated with PJD.
A total of 394 patients were enrolled in the study (57.6% male, mean age 40.8 years), of whom 359 (91.1%) were clas-
sified as AxSpA and 35 (8.9%) as pSpA. Peripheral arthritis was reported in 118 patients (29.9%), comprising 85 (72%)
with AxSpA and 33 (28%) with pSpA. Among the whole population with PJD, the main joint involvement pattern was
monoarticular (33.9%, n=40) and oligoarticular (49.2%, n=>58). The rate of predominantly lower limb and large joint
involvement was approximately 60% (n=68) and the major course of PJD was transient (42.4%, n=>50) and intermit-
tent (40.7%, n=48). pSpA patients had a higher rate of persistent (33.3% vs. 14.3%, p=0.021) and progressive arthritis
(15.2% vs. 1.2%, p=0.007). The coexistence of PJD with other peripheral involvement and extra-articular manifestations
excluding psoriasis was widespread. Dactylitis, enthesitis, and high CRP level were positively associated with PJD; on
the contrary, ever alcohol intake, presence of sacroiliitis on MRI, and family history for SpA were negatively associated.
PJD was accompanied by both other peripheral involvements and extra-articular manifestations, excluding psoriasis and
the course of PJD was more persistent in pSpA patients. This undoubtedly contributes to an increased disease burden.
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Introduction criteria of axial SpA (axSpA) in 2009 and peripheral SpA
(pSpA) in 2011, based on the predominant pattern of axial

Spondyloarthritis (SpA) is an umbrella term for a group of  or predominantly peripheral involvement, respectively [2,

chronic inflammatory diseases which share common clini-
cal features, genetic susceptibility and pathophysiologi-
cal mechanisms [1]. The Assessment of SpondyloArthritis
international Society (ASAS) determined the classification

This study was previously presented as a poster at the 2023 National
Rheumatology Congress (Ulusal Romatoloji Kongresi), Antalya,
Tiirkiye, October 11-15, 2023, and was published in abstract form in
the Turkish Journal of Rheumatology 2023;15(Suppl 2):98. (ISSN:
2651-2653)

Extended author information available on the last page of the article

3]. AxSpA primarily affects the axial skeleton, including
the spine and sacroiliac joint (SIJ) whereas the predomi-
nant clinical manifestations in pSpA are arthritis, enthesi-
tis, and/or dactylitis. In addition to these musculoskeletal
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symptoms, extra- musculoskeletal manifestations (EMMs)
such as acute anterior uveitis (AAU), psoriasis or inflam-
matory bowel disease (IBD) are also common in SpA [4].

Peripheral joint disease (PJD) is the most frequent periph-
eral musculoskeletal manifestation in SpA patients. The typ-
ical clinical presentation is an asymmetric, monoarthritis or
oligoarthritis that involves the lower limbs more frequently
than the upper limbs [5]. Most studies evaluating PJD are
focused on axSpA. Among this population, PJD prevalence
varies between 30 and 51% and the presence of PJD inde-
pendently leads to more functional impairment over time
[6-9]. Non-smoking, HLA-B27 negativity, enthesitis, dac-
tylitis, abnormal CRP level, absence of uveitis, and absence
of chronic inflammatory back pain are factors associated
with PID [7, 8].

Peripheral arthritis is one of the entry items of the ASAS
classification criteria for pSpA [3]. Although these criteria
were introduced in 2011, most clinical studies have not
addressed this clinical entity as a separate disease. There-
fore, the characteristics of pSpA, which is a neglected dis-
ease, have not been thoroughly investigated [10]. PJD is the
most frequent clinical manifestation, occurring in 85-98%
of pSpA patients [3, 11, 12]. Current and detailed PJD char-
acteristics in patients with pSpA have been obtained from the
ASAS-perSpA study. In this study, the prevalence of PJD in
SpA patients was highest in pSpA group (95%). Half of the
patients exhibited lower limbs large joint involvement, and
the pattern of joint involvement was predominantly oligoar-
ticular and polyarticular. PJD varied significantly regarding
geographic distribution and the highest prevelance was in
patients from Latin American countries (80%) [12]. Geo-
graphic differences may affect the localization and course of
peripheral arthritis in addition to the PJD prevalence.

Therefore, in this study, using data from Tiirkiye contrib-
uted to the ASAS-perSpA cohort, we aimed to characterize
the clinical features, distribution, and associated factors of
PJD in AXxSpA and pSpA patients.

Methods

The ASAS-PerSpA is an observational, cross-sectional,
multicentre, and international study involving 24 partici-
pating countries. Full details of the study have been pub-
lished previously [12]. Tiirkiye, which made the largest
contribution to the research, participated through 13 dif-
ferent rheumatology and physical medicine & rehabilita-
tion clinics. Our study includes the Tiirkiye dataset from
the ASAS-perSpA study. This study was conducted in full
accordance with the ethical principles outlined in the lat-
est version of the Declaration of Helsinki (December 2024
version). The research protocol was reviewed and approved
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by the relevant institutional ethics committee prior to data
collection. The study was approved by the Marmara Univer-
sity Clinical Research Ethics Committee (approval number
09.2018.576). All participants were thoroughly informed
about the purpose, procedures, potential risks, and benefits
of the study, and written informed consent was obtained
from each participant before enrolment.

Patient recruitment

Patients diagnosed with axSpA and/or pSpA by their treat-
ing physician were included in the study between July 2018
and February 2020. Eligible participants were selected from
consecutive adult patients (i.e., at least 18 years old) attend-
ing the outpatient clinic who were able to understand and
complete the questionnaires. The ASAS classification crite-
ria for axSpA and pSpA criteria were applied to all partici-
pants. Patients diagnosed with psoriatic arthritis (PsA) were
excluded from our study because they would cause differ-
ences in the clinical expression of SpA (i.e., high frequency
of dactylitis, distal interphalangeal joint involvement,
increased comorbidities) [13]. Written informed consent
was obtained from all subjects before enrollment.

Data collection

All data were collected from four different categories
during a face-to-face interview at one single study visit:
demographic, disease features, peripheral musculoskeletal
involvement, and disease activity. The demographic data
included age, gender, body mass index (BMI), smoking,
alcohol intake, and education level. SpA characteristics,
family history, disease duration, date of symptom onset,
and treatment history were stated in the disease features.
Peripheral musculoskeletal manifestation contained PJD,
root joint involvement, midfoot arthritis (tarsitis), enthesitis,
and dactylitis. Specific treatments used for these peripheral
symptoms were also recorded.

Assessment of PJD

PJD (excluding isolated root joint) was identified as a posi-
tive answer by the researcher to the following question: ‘Do
you think that the patient has ever been affected by PJD
related to SpA in the past?’. In cases of a positive response
the following parameters were evaluated: the existence of
objective synovitis (physical examination or confirmed by
ultrasonography), the pattern of affected joint (mono, oligo,
or polyarticular type), localisation (predominantly in the
lower limbs/large joints), involved joints since the onset of
SpA, natural history (transient, continuous, intermittent or
progressive), specific treatments prescribed for PJD, and
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surgery history for the affected peripheral joint. The local-
ization of affected joints since the onset of SpA was assessed
using the 66 Swollen Joints Index [14].

Other variables

HLA-B27 status, extra-musculoskeletal manifestations such
as uveitis, psoriasis and IBD, the presence of sacroiliitis on
X-ray or MRI, and disease activity outcome measures were
also recorded. Current disease activity was measured with
the Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) and the Ankylosing Spondylitis Disease Activity
Score-C reactive protein (ASDAS-CRP) [15, 16], whereas
function and health assesment were evaluated with the Bath
Ankylosing Spondylitis Functional Index (BASFI) and the
ASAS Health Index [17, 18]. To assess the current tender
joint count, the Ritchie Articular Index was used [19]. Fur-
thermore, current Patient Global Assessment of well-being
(PGA) was determined with a numerical scale from 0 to
10. Ultimately, a coexistence with secondary fibromyalgia
according to a rheumatologist was also enrolled and the
self-reported Fibromyalgia Rapid Screening Tool (FiRST)
was completed [20].

Statistical analysis

Statistical analysis was performed using the SPSS software
(version 25.0; IBM Corporation, Armonk, NY, USA). The
variables were investigated using visual (histogram, prob-
ability plots) and analytic methods (Kolmogorov—Smirnov,
skewness, and kurtosis) to determine whether they are nor-
mally distributed or not. Continuous data were described as
median (interquartile range, IQR) or mean (standard devia-
tion, SD) and categorical variables as percentages. Chi-
square test was used to compare categorical variables and
Mann—Whitney U test/Student’s T test was used to com-
pare continuous variables. To find risk factors associated
with PJD, the variables with p<0.2 as a result of univariate
analysis were included in the multivariate analysis. Factors
associated with PJD were analyzed by the logistic regres-
sion analysis. Hosmer—Lemeshow goodness-of-fit statistics
were used to assess model fit. P values of <0.05 were con-
sidered as signifcant.

Results
Definition of SpA cohort
A total of 489 patients from 13 different centers in Tiirkiye

were included in the ASAS-perSpA study. In this study
which we present the Turkish data of the ASAS-perSpA

study, 73 patients with PsA who fulfilled CASPAR criteria
were excluded. Of the remaining 394 patients, 359 (91.1%)
were grouped as AxSpA and 35 (8.9%) as pSpA. In the
overall population, the mean age was 40.8 (+10.7) years
and 57.6% were male. Demographics and clinical charac-
teristics were presented for AXSpA and pSpA in Table 1.
There was no difference between the groups in terms of age,
gender, and BMI. Past or current history of smoking and
alcohol use was more common in the AxSpA group. AXSpA
patients had a higher rate of family history for SpA (52.6%
vs. 26.5%, p=0.004), inflammatory back pain (94.9% vs.
74.3%, p<0.001), and sacroiliitis on MRI (95% vs. 80.6%,
p=0.008), while pSpA patients had more frequently PJD
(94.3% vs. 23.7%, p<0.001), dactylitis (11.4% vs. 2.8%,
p=0.028), and psoriasis (14.3% vs. 2.8%, p=0.007). Dis-
ease activity and disease burden were similar in both
groups. The presence of current swollen joints in the pSpA
patients was five times more frequent than in the AxSpA
ones (25.7% vs. 5%, p<0.001). The rate of ever used csD-
MARD was significantly higher in pSpA patients (85.7%
vs. 54.6%, p<0.001).

Assessment of the patients according to the
presence of PJD

118 (29.9%, 95%CI:25.4-34.5) patients had at least one
peripheral arthritis history. Of these patients, 85 (72%,
95%CI:63.9-80.1) were in the AxSpA group and 33 (28%,
95%Cl1:19.9-36.1) were in the pSpA group. The compari-
son of the patients’ demographics and disease characteris-
tics according to the presence of PDJ were shown in Table
2. The rate of male gender (61.2% vs. 49.2%, p=0.026),
current smoking (30.1% vs. 19.5%, p=0.031), and family
history for SpA (55.8% vs. 37.6%, p=0.001) was higher
in PJD- patients. Dactylitis (8.5% vs. 1.4%, p=0.001),
enthesitis (69.5% vs. 34.8%, p<0.001), uveitis (23.7% vs.
12%, p=0.003), IBD (6.8% vs. 2.2, p=0.024), and root
joint disease (33.9% vs. 19.6%, p=0.002) at any time were
more frequently observed in PJD + patients. The presence of
sacroiliitis on MRI (95.8% vs. 88.3%, p=0.011) was more
common in the PDJ- group while the distribution of sacroi-
liitis on X-ray was similar for both groups. Compared to the
disease activity and burden, PJD +patients had significantly
worse average PGA (4.6 vs. 3.9, p=0.011), BASDAI (5.5
vs. 4.4, p<0.001), ASDAS-CRP (3 vs. 2.8, p<0.001) and
ASAS-HI score (8.3 vs. 7.5, p<0.001). Similarly, the mean
FIRST score (3.3 vs. 1.8, p<0.001) and the rate of fibromy-
algia according to FIRST (36% vs. 13.7%, p<0.001) were
higher in PDJ+ group. Finally, the use of csDMARDs dur-
ing the disease was more widespread in the patients with
PID.
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Details of the PJD

Among the whole population with PJD, the main joint
involvement patterns were monoarticular (33.9%) and oli-
goarticular (49.2%). The rate of predominantly lower limb
and large joint involvement was approximately 60% and
the major course of PJD was transient (42.4%) and inter-
mittent (40.7%). The comparison of the PJD characteris-
tics according to AxSpA and pSpA was presented in Table
3 and Figure 1. The number and localization of affected
joints were similar in both groups whereas the presence of
objective synovitis was higher in pSpA patients. Continu-
ous (33.3% vs. 14.3%, p=0.021) and progressive (15.2%
vs. 1.2%, p=0.007) peripheral arthritis forms in terms of
the PJD course were more common in pSpA group. Any
specific treatments given for PJD were not different between
groups except for sDMARD use (84.8% in pSpA vs. 61.2%
in AXSpA, p=0.014).

Associated factors with PJD

Predictors of the PJD were determined using logistic regres-
sion analysis in Table 4. PJD was associated with male
gender, enthesitis, dactylitis, uveitis, IBD, sacroiliitis on
MRI, and family history for SpA in the univariate analysis.
In multivariate analysis, enthesitis [aOR 3.83 (2.16-6.78)
95% CI; p<0.001], dactylitis [aOR 5.05 (1.38-18.47)
95%CI; p=0.014], and high CRP level at diagnosis [aOR
1.98 (1.06-3.69) 95%CI; p=0.033] were positively asso-
ciated with PJD, whereas ever alcohol intake [aOR 0.48
(0.24-0.92) 95%CI; p=0.029], sacroiliitis on MRI [aOR
0.25 (0.09-0.69) 95%CI; p=0.008], and family history for
SpA [aOR 0.51 (0.29-0.91) 95%CI; p=0.022] were nega-
tively associated with PJD.

Discussion

In this multicenter study investigating 394 patients diag-
nosed with AXSpA or pSpA, the prevalence of peripheral
joint disease (PJD) was 30%, and 4 times more common in
PSpA patients than AxSpA patients. Dactylitis, enthesitis,
uveitis, IBD, and root joint disease were more frequently
observed among PJD+patients. Enthesitis, dactylitis, and
high CRP level at diagnosis were positively associated
with PJD, whereas current smoking, the presence of sacroi-
liitis on MRI, and family history for SpA were negatively
associated.

Spondyloarthritis is among the most common inflam-
matory rheumatic diseases and its global prevalence differs
between 0.20% and 1.61% [21]. In a nationwide study, the
standardized SpA prevalance for the general population of

Tiirkiye is 0.46% [22]. Beyond disease prevalence, periph-
eral manifestations vary according to geographical regions.
In the ASAS-perSpA study, the prevalance of PJID was found
49% in the geographical region where Tiirkiye was located,
while it was the most prevelant in Latin American countries
(80%) [12]. In our study, we stated that the prevalence of
PDJ was 30%. This decrease in the frequency of PJD seems
to be related to the exclusion of PsA patients from the study.

Little is known about the prevalence, phenotype, and
burden of pSpA, as most studies investigating the SpA
spectrum have focused on patients with AxSpA and PsA
[10]. Peripheral arthritis, one of the entry items in the ASAS
classification criteria for pSpA, is observed in over 95% of
patients with pSpA, and this rate is 3—6 times more frequent
than in AXxSpA patients [11, 23, 24]. This prevalence was
also confirmed by the ASAS-perSpA study, which reported
that PJD was detected in 95% of patients with pSpA and was
approximately three times more prevalent than in AxSpA
patients [12]. Our results support previous studies that com-
pared AxSpA and pSpA and reported the prevalence of PJD.

The classical clinical presentation of PJD in AxSpA and
pSpA is monoarthritis or oligoarthritis, predominantly affect-
ing the lower extremities and large joints [5, 25]. This joint
involvement preference is a fundamental phenotypic differ-
ence from PsA, which principally affects the upper extremi-
ties and small joints. As expected, in the ASAS-COMOSPA
study including PsA patients, oligoarthritis was the most
common joint involvement pattern at 40%, while the rate
of polyartricular involvement was 16% and the majority
consisted of PsA patients [8]. Unfortunately, the features
of peripheral arthritis in AXSpA and pSpA were not speci-
fied in most studies. In the SPACE cohort, the frequency of
asymmetric lower limb arthritis in AXxSpA patients fulfill-
ing the ASAS criteria was reported to be 13.3% [26] while
in another study that included only pSpA patients, this rate
was stated as 72% [27]. Moreover, the ASAS-perSpA study
revealed that peripheral involvement of the large joints of
the lower extremities was present in 39% of patients, and
differently, PsA patients predominantly had upper extrem-
ity and small joint involvement [12]. In our study, the fre-
quency of PJD at large joint of the lower limbs was 60%,
and the main patterns of joint involvement were oligoar-
thritis and monoarthritis. This distribution was similar in
AxSpA and pSpA patients. In addition, 17% of the patients
had polyarticular involvement although we excluded PsA
patients. Although upper extremity small joint involvement
is primarily seen in PsA and RA, it should be kept in mind
that it can also occur in AxSpA and pSpA patients.

It is well established that peripheral joint disease contrib-
utes to the disease burden in patients with SpA. A cluster
analysis demonstrated that high disease activity was asso-
ciated with the presence of peripheral arthritis in patients

@ Springer
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Table 3 Comparison of arthritis and treatment features of AxSpA and pSpA patients with PJD

axSpA (n=85) pSpA (n=33) p
The number of affected joints 30 (35.3) 10 (30.3) 0.607
Monoarticular 42 (49.4) 16 (48.5) 0.928
Oligoarticular 13 (15.3) 7(21.2) 0.442
Polyarticular
Peripheric arthritis localization 56 (65.9) 26 (78.8) 0.172
Lower limb predominancy 53 (62.4) 21 (63.6) 0.897
Large joint predominancy
Objective synovitis 65 (76.5) 31(93.9) 0.029
Root joint disease (ever) 29 (34.1) 11 (33.3) 0.936
Arthritis history 40 (47.1) 10 (30.3) 0.098
Transient 12 (14.3) 11 (33.3) 0.021
Continuous 34 (40.5) 14 (42.4) 0.847
Intermittent 1(1.2) 5(15.2) 0.007
Progressive
PGA, mean (SD) 4.6 (2.6) 4.6(2.5) 0.974
BASDALI, mean (SD) 4.5(2.6) 3.6(24) 0.081
High BASDAI (binary, >4) 47 (55.3) 14 (42.4) 0.209
ASDAS-CRP, mean (SD) 2.8 (1.1) 2.6 (1.1) 0.296
BASFI, mean (SD) 3(2.8) 3.1(24) 0.831
ASAS-HI, mean (SD) 7.4 (4.7) 6.8 (4.1) 0.531
Any specific treatment for PJD 70 (83.3) 27 (81.8) 0.845
NSAIDs 74 (87.1) 31(93.9) 0.284
Systemic glucocorticoid 23 (27.1) 14 (42.4) 0.106
csDMARDs 52 (61.2) 28 (84.8) 0.014
bDMARDs 25(29.4) 15 (45.5) 0.098
Local glucocorticoid 13 (15.3) 4(12.1) 0.660
Surgery 3(3.5) 0 NA

Categorical variables are presented as percentages

ASAS-HI: ASAS Health Index, ASDAS-CRP: Ankylosing Spondylitis Disease Activity Score, AxSpA: Axial spondyloarthritis, BASDAI:
Bath Ankylosing Disease Activity Index, BASFI: Bath Ankylosing Spondylitis Functional Index, bDMARDs: Biological disease-modifying
antirheumatic drugs, csDMARDs: Conventional synthetic disease-modifying antirheumatic drugs, PGA: Patient’s global assesment, PJD:

Peripheral joint disease, pSpA: Peripheral spondyloarthritis

with AxSpA, while it is associated with elevated CRP levels
in patients with pSpA. In addition, disease activities were
not different in AxSpA patients with peripheral involve-
ment compared to non-PsA pSpA patients [24]. Seemingly,
peripheral arthritis contributes to the disease burden in both
disease groups. In our study, PDJ + AxSpA patients and
PJD + pSpA patients had similar disease activity. However,
the course of peripheral arthritis was different. We found
that persistent and progressive arthritis was significantly
more prevalent in patients with pSpA, whereas monophasic
arthritis was more common in patients with AxSpA despite
not statistically significant. This course has generally been
investigated in PsA studies. To our knowledge, the ASAS-
perSpA study is the first study to evaluate it in all SpA
subgroups.

The coexistence of peripheral manifestations is common
in SpA. Studies comparing SpA patients with and without
peripheral arthritis have demonstrated that enthesitis and
dactylitis are more common in the peripheral arthritis group
[7, 8]. A similar association is valid for pSpA patients [3,
27]. These associations bring to mind the role of biomechan-
ical factors in SpA. It has been proposed that biomechanical

microtrauma in the enthesal regions causes the secretion
of pro-inflammatory factors, which may trigger simultane-
ous seconder synovitis and osteitis [28]. Consistently, we
found that the rate of enthesitis and dactylitis was higher
in the PJD + group. Moreover, EAMs such as uveitis and
IBD were also observed more frequently in this group.
This result can be explained with the increased incidence
of peripheral arthritis in IBD and the possibility that uveitis
may be triggered by atypical enthesitis of the extra-ocular
muscles. In addition, the rates of male gender, current smok-
ing, family history of SpA, and the presence of sacroiliitis
on MRI were more abundant in the PJD- group. This finding
is likely attributable to the fact that almost all patients in this
group were AXSpA patients (99.3%).

Factors associated with peripheral arthritis in SpA have
been explored in only a few studies [7, 8, 29]. The DESIR
cohort including AxSpA patients displayed that non-smok-
ing, HLA-B27 negativity, elevated CRP level, the absence
of uveitis history, and pervious history of dactylitis and
enthesitis were associated with peripheral arthritis [7]. In
the ASAS-COSMOPA study, which also included pSpA
patients, HLA-B27 negativity, absence of chronic IBP,

@ Springer
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Fig. 1 The distribution of affected

joints according to AxSpA and
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enthesitis, dactylitis, psoriasis, family history of psoria-
sis, never smoking and never alcohol intake were associ-
ated with peripheral arthritis [8]. The impact of smoking
and alcohol consumption on peripheral manifestations was
investigated in detail and updated in the ASAS-perSpA
study [29]. This study showed that smoking and alcohol
use were associated with a lower prevalence of peripheral
manifestations in SpA patients. Furthermore, ever smoking
was negatively associated with ever peripheral arthritis and
current alcohol consumption was associated with a lower
prevalence of current arthritis in AXSpA patients. However,
the similar association was not valid in pSpA group. In
an another study investigating the effect of alcohol intake
on disease activity in AxSpA, the frequency of peripheral

@ Springer

Lower limbs & large joints

arthritis was not different in drinking and non-drinking
groups [30]. We found that enthesitis, dactylitis, and high
CRP level at diagnosis were positively associated with PJD,
whereas ever alcohol intake, sacroiliitis on MRI, and fam-
ily history of SpA were negatively associated. Unlike other
studies, the negative association of sacroiliitis on MRI and
family history for SpA with PJD can be clarified by the
fact that almost all patients in the PJD- group are AxSpA
patients.

Unsurprisingly, in our study, the rate of csDMARD use
was significantly higher in the PJID + group. This rate was
lower in the AXSpA group when comparing PJD + AxSpA
and pSpA patients. According to ASAS-EULAR recom-
mendations, sulfasalazine is a treatment option in case of
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Table 4 Results of univariable and multivariable analyses for the associated factors of PJD in axSpA and perSpA patients

Predictors Univariable analysis Multivariable analysis regression model
(Backward)
(n=321)
OR (95% CI) )4 OR (95% CI) )4
Sex (male) 0.61 (0.39-0.94) 0.027
Smoking (ever) 0.75 (0.49-1.15) 0.194
Alcohol (ever) 0.68 (0.41-1.13) 0.135 0.48 (0.24-0.92) 0.029
Inflammatory back pain 0.61 (0.27-1.35) 0.223
Enthesitis 4.27 (2.68-6.79) <0.001 3.83(2.16-6.78) <0.001
Dactylitis 6.29 (1.93-20.51) 0.002 5.05 (1.38-18.47) 0.014
Uveitis 2.29 (1.31-4.00) 0.004
Psoriasis 2.11 (0.75-5.96) 0.158
Inflammatory bowel disease 3.27 (1.11-9.65) 0.032
High CRP at diagnosis 1.6 (0.99-2.57) 0.053 1.98 (1.06-3.69) 0.033
Sacroiliitis on MRI 0.32 (0.13-0.80) 0.015 0.25 (0.09-0.69) 0.008
Family history for SpA 0.47 (0.31-0.74) 0.001 0.51(0.29-0.91) 0.022

peripheral arthritis [31] This recommendation includes
the management of peripheral arthritis in AxSpA patients.
To date, no specific treatment recommendations for pSpA
have been published. We consider that this deficiency has
led to an increased use of csDMARDs in pSpA patients. In
data from a recently published Irish axial spondyloarthritis
cohort, peripheral arthritis and dactylitis were frequently
observed together; however, each manifestation was inde-
pendently associated with worse clinical outcomes. It has
been reported that patients with peripheral arthritis have a
higher disease burden and therefore use csDMARDs, such
as methotrexate and sulfasalazine, more frequently [32].
Our study has several strengths and some limitations.
One limitation is that our results cannot be generalized to all
AxSpA and pSpA patients due to the cross-sectional design
of the study. Another limitation is the difficulty in correctly

assessing peripheral manifestations, including PJD, that
occurred before the study visit. The final limitation is that
the number of pSpA patients is much lower than those with
AxSpA, which may limit the validity of our results for pSpA
patients. Despite these limitations, the strengths of the study
are as follows: The participation of 13 different centers from
Turkey in the study increases the possibility that our results
reflect the Turkish population. The objective confirmation
of synovitis in 80% of PJD+patients indicates that periph-
eral arthritis is correctly detected. Since the ASAS-perSpA
study is the first to present the course of peripheral arthri-
tis in AXSpA and pSpA patients, our study provides actual
information on this subject.

@ Springer
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In conclusion, we have presented the characteristics of
peripheral joint disease and its associated factors in AXSpA
and pSpA patients. The prevalence of PJD in our cohort was
30%, and it was four times more common in pSpA patients.
The coexistence of PID with other peripheral involvements
and extra-musculoskeletal manifestations excluding pso-
riasis was widespread. Dactylitis, enthesitis, and high CRP
level were positively associated with PJD; on the contrary,
alcohol intake, presence of sacroiliitis on MRI, and family
history of SpA were negatively associated. It is clear that
studies with a large number of pSpA patients are needed to
investigate the characteristics and course of PJD, which is
the most prevelant peripheral finding in SpA patients.

Disclosure of interest

Acknowledgements We thank to the committee members who orga-
nized the ASAS-perSpA (PERipheral involvement in SpondyloArthri-
tis) study, the patients who participated in the study, and the research-
ers who recruited the participants and completed the case report form.
Artificial intelligence (Al) tools, including ChatGPT (OpenAl) and
Grammarly, were used solely for language editing and improving the
clarity of the text. All Al-assisted outputs were reviewed and verified
by the authors for accuracy and integrity.

Author contributions ES, MTD, HHG, and UK conceived and de-
signed the study. ES, HHG, 1A, SA, SH, NS, OA, MAM, IS, SA,
FGUN, EC, and FY collected and analyzed the data. ES and UK con-
tributed to the interpretation of the results. ES, MTD, HHG and UK
drafted and critically revised the manuscript for important intellectual
content. All authors approved the final version of the manuscript and
agree to be accountable for the integrity and accuracy of all aspects of
the work.

Funding No specific funding was received from any bodies in the
public, commercial or not-for-profit sectors to carry out the work de-
scribed in this article.

Data availability The datasets generated and/or analyzed during the
current study are available from the corresponding author on reason-
able request.

Declarations

Conflict of interest The authors declare that they have no competing
interest.

Ethical approval The study has been approved by the Marmara Uni-
versity Clinical Research Ethics Committee (09.2018.576).

Informed consent Informed consent was obtained from all individual
participants included in the study.

References

1. Reveille JD (2019) Spondyloarthritis, in clinical Immunology.
Fifth. Rich RR. et al., Editors, London, pp 769-778

@ Springer

12.

13.

14.

15.

16.

Rudwaleit M, van der Heijde D, Landewé¢ R, Listing J, Akkog
N, Brandt J et al (2009) The development of assessment of spon-
dyloarthritis international society classification criteria for axial
spondyloarthritis (part II): validation and final selection. Ann
Rheum Dis 68(6):777-783. https://doi.org/10.1136/ard.2009.108
233

Rudwaleit M, van der Heijde D, Landewé¢ R, Akkoc N, Brandt
J, Chou C et al (2011) The assessment of spondyloarthritis inter-
national society classification criteria for peripheral spondylo-
arthritis and for spondyloarthritis in general. Ann Rheum Dis
70(1):25-31. https://doi.org/10.1136/ard.2010.133645

Garg N, van den Bosch F, Deodhar A (2014) The concept of spon-
dyloarthritis: where are we now? Best Pract Res Clin Rheumatol
28(5):663—-672. https://doi.org/10.1016/j.berh.2014.10.007
Molto A, Sieper J (2018) Peripheral spondyloarthritis: Con-
cept, diagnosis and treatment. Best Pract Res Clin Rheumatol
32(3):357-368. https://doi.org/10.1016/j.berh.2019.02.010

de Winter JJ, van Mens LJ, van der Heijde D, Landewé¢ R, Baeten
DL (2016) Prevalence of peripheral and extra-articular disease in
ankylosing spondylitis versus non-radiographic axial spondyloar-
thritis: a meta-analysis. Arthritis Res Ther 18(1):196. https://doi.o
rg/10.1186/513075-016-1093-z

Lopez-Medina C, Dougados M, Ruyssen-Witrand A, Moltd6 A
(2019) Evaluation of concomitant peripheral arthritis in patients
with recent onset axial spondyloarthritis: 5-year results from the
DESIR cohort. Arthritis Res Ther 21(1):139. https://doi.org/10.11
86/513075-019-1927-6

Lopez-Medina C, Molté A, Dougados M (2020) Peripheral mani-
festations in spondyloarthritis and their effect: an ancillary analy-
sis of the ASAS-COMOSPA study. J Rheumatol 47(2):211-217.
https://doi.org/10.3899/jrheum.181331

Capelusnik D, Ramiro S, Schneeberger EE, Citera G (2021)
Peripheral arthritis and higher disease activity lead to more func-
tional impairment in axial spondyloarthritis: longitudinal analysis
from ESPAXIA. Semin Arthritis Rheum 51(3):553-558. https://d
oi.org/10.1016/j.semarthrit.2021.04.007

Carron P, De Craemer AS, Van den Bosch F (2020) Peripheral
spondyloarthritis: a neglected entity-state of the Art. RMD Open
6(1):e001136. https://doi.org/10.1136/rmdopen-2019-001136

de Winter JJ, Paramarta JE, de Jong HM, van de Sande MG,
Baeten DL (2019) Peripheral disease contributes significantly to
the level of disease activity in axial spondyloarthritis. RMD Open
5(1):e000802. https://doi.org/10.1136/rmdopen-2018-000802
Lopez-Medina C, Molto A, Sieper J, Duruéz T, Kiltz U, Elzorkany
B et al (2021) Prevalence and distribution of peripheral muscu-
loskeletal manifestations in spondyloarthritis including psoriatic
arthritis: results of the worldwide, cross-sectional ASAS-PerSpA
study. RMD Open 7(1):e001450. https://doi.org/10.1136/rmdope
n-2020-001450

Lopez-Medina C, Ortega-Castro R, Castro-Villegas MC, Font-
Ugalde P, Puche-Larrubia MA, Comez-Garica I et al (2021)
Rheumatology (Oxford) 60(3):1125-1136. Axial and peripheral
spondyloarthritis: does psoriasis influence the clinical expression
and disease burden? Data from REGISPONSER registry https://d
oi.org/10.1093/rheumatology/keaa398

Deandrade JR, Casagrande PA (1965) A seven-day variability
study of 499 patients with peripheral rheumatoid arthritis. Arthri-
tis Rheum 8:302-334

Garrett S, Jenkinson T, Kennedy LG, Whitelock H, Gaisford P,
Calin A (1994) A new approach to defining disease status in anky-
losing spondylitis: the bath ankylosing spondylitis disease activ-
ity index. J Rheumatol 21(12):2286-2291

Lukas C, Landew¢ R, Sieper J, Dougads M, Davis J, Braun J et al
(2009) Development of an ASAS-endorsed disease activity score
(ASDAS) in patients with ankylosing spondylitis. Ann Rheum
Dis 68(1):18-24. https://doi.org/10.1136/ard.2008.094870


https://doi.org/10.1136/ard.2009.108233
https://doi.org/10.1136/ard.2009.108233
https://doi.org/10.1136/ard.2010.133645
https://doi.org/10.1016/j.berh.2014.10.007
https://doi.org/10.1016/j.berh.2019.02.010
https://doi.org/10.1186/s13075-016-1093-z
https://doi.org/10.1186/s13075-016-1093-z
https://doi.org/10.1186/s13075-019-1927-6
https://doi.org/10.1186/s13075-019-1927-6
https://doi.org/10.3899/jrheum.181331
https://doi.org/10.3899/jrheum.181331
https://doi.org/10.1016/j.semarthrit.2021.04.007
https://doi.org/10.1016/j.semarthrit.2021.04.007
https://doi.org/10.1136/rmdopen-2019-001136
https://doi.org/10.1136/rmdopen-2018-000802
https://doi.org/10.1136/rmdopen-2020-001450
https://doi.org/10.1136/rmdopen-2020-001450
https://doi.org/10.1093/rheumatology/keaa398
https://doi.org/10.1093/rheumatology/keaa398
https://doi.org/10.1136/ard.2008.094870

Rheumatology International (2025) 45:271

Page 11 0of 12 271

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Calin A, Garrett S, Whitelock H, Kennedy LG, O’Hea J, Mallorie
P et al (1994) A new approach to defining functional ability in
ankylosing spondylitis: the development of the bath ankylosing
spondylitis functional index. J Rheumatol 21(12):2281-2285
Kiltz U, van der Heijde D, Boonen A, Akkoc N, Bautista-Molano
W, Burgos-Vargas R et al (2018) Measurement properties of the
ASAS health index: results of a global study in patients with axial
and peripheral spondyloarthritis. Ann Rheum Dis 77(9):1311—
1317. https://doi.org/10.1136/annrheumdis-2017-212076

Ritchie DM, Boyle JA, Mclnnes JM, Jasani MK, Dalakos TG,
Grieveson P et al (1968) Clinical studies with an articular index
for the assessment of joint tenderness in patients with rheumatoid
arthritis. Q J Med 37(147):393-406

Perrot S, Bouhassira D, Fermanian J (2010) CEDR (Cercle
d’etude de La douleur En Rhumatologie). Development and
validation of the fibromyalgia rapid screening tool (FiRST). Pain
150(2):250-256. https://doi.org/10.1016/j.pain.2010.03.034
Stolwijk C, van Onna M, Boonen A, van Tubergen A (2016)
Global prevalence of spondyloarthritis: A systematic review
and Meta-Regression analysis. Arthritis Care Res (Hoboken)
68(9):1320-1331. https://doi.org/10.1002/acr.22831

Tuncer T, Gilgil E, Kagar C, Kurtais Y, Kutlay $, Biitiin B et al
(2017) Prevalence of rheumatoid arthritis and spondyloarthritis in
turkey: A nationwide study. Arch Rheumatol 33(2):128-136. http
s://doi.org/10.5606/ArchRheumatol.2018.6480

del Rio-Martinez P, Navarro-Compan V, Diaz-Miguel C,
Almodévar R, Mulero J, De Miguel E et al (2016) Similarities
and differences between patients fulfilling axial and peripheral
ASAS criteria for spondyloarthritis: results from the Esperanza
cohort. Semin Arthritis Rheum 45(4):400—403. https://doi.org/10
.1016/j.semarthrit.2015.09.001

De Craemer AS, Renson T, Deroo L, Van Praet L, Cypers H,
Varkas G et al (2022) Peripheral manifestations are major deter-
minants of disease phenotype and outcome in new onset spondy-
loarthritis. Rheumatology (Oxford) 61(8):3279-3288. https://doi.
org/10.1093/rheumatology/keab887

Sieper J, Poddubnyy D, Axial spondyloarthritis (2017) Lancet
390(10089):73—84. https://doi.org/10.1016/S0140-6736(16)3159
1-4

van den Berg R, de Hooge M, van Gaalen F, Reijnierse M, Huiz-
inga T, van der Heijde D (2013) Percentage of patients with spon-
dyloarthritis in patients referred because of chronic back pain
and performance of classification criteria: experience from the

27.

28.

29.

30.

31.

32.

spondyloarthritis caught early (SPACE) cohort. Rheumatology
(Oxford) 52(8):1492-1499. https://doi.org/10.1093/rheumatolog
y/ket164

Malaviya AN, Agrawal N, Patil NS (2017) Clinical characteristics
of peripheral spondyloarthritis without psoriasis, inflammatory
enteropathy or preceding infection, from a single rheumatology
clinic in Northern India. Clin Rheumatol 36(11):2613-2618. http
s://doi.org/10.1007/s10067-017-3720-8

Iyer P, Hwang M, Ridley L, Weisman MM (2023) Biomechanics
in the onset and severity of spondyloarthritis: a force to be reck-
oned with. RMD Open 9(4):¢003372. https://doi.org/10.1136/rm
dopen-2023-003372

Ladehesa-Pineda ML, Ortega-Castro R, Puche-Larrubia MA,
Granados REM, Dougados M, Collantes-Estévez et al (2023)
Smoking and alcohol consumption are associated with peripheral
musculoskeletal involvement in patients with spondyloarthritis
(including psoriatic arthritis). Results from the ASAS-PerSpA
study. Semin Arthritis Rheum 58:152146. https://doi.org/10.101
6/j.semarthrit.2022.152146

Zhao S, Thong D, Duffield SJ, Hughes D, Goodson NJ (2018)
Alcohol and disease activity in axial spondyloarthritis: a cross-
sectional study. Rheumatol Int 38(3):375-381. https://doi.org/10.
1007/s00296-018-3927-2

Ramiro S, Nikiphorou E, Sepriano A, Ortolan A, Webers C, Bara-
liakos X et al (2023) ASAS-EULAR recommendations for the
management of axial spondyloarthritis: 2022 update. Ann Rheum
Dis 82(1):19-34. https://doi.org/10.1136/ard-2022-223296
Kenyon M, Gallagher P, Dinneen B, O’Shea F, McManus R
(2024) Distinct clinical outcomes linked to peripheral arthritis
and dactylitis in axial spondyloarthritis: findings from a retro-
spective Irish cohort. Rheumatol Int 44(11):2517-2525. https:/
doi.org/10.1007/500296-024-05707-0

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://doi.org/10.1093/rheumatology/ket164
https://doi.org/10.1093/rheumatology/ket164
https://doi.org/10.1007/s10067-017-3720-8
https://doi.org/10.1007/s10067-017-3720-8
https://doi.org/10.1136/rmdopen-2023-003372
https://doi.org/10.1136/rmdopen-2023-003372
https://doi.org/10.1016/j.semarthrit.2022.152146
https://doi.org/10.1016/j.semarthrit.2022.152146
https://doi.org/10.1007/s00296-018-3927-2
https://doi.org/10.1007/s00296-018-3927-2
https://doi.org/10.1136/ard-2022-223296
https://doi.org/10.1007/s00296-024-05707-0
https://doi.org/10.1007/s00296-024-05707-0
https://doi.org/10.1136/annrheumdis-2017-212076
https://doi.org/10.1016/j.pain.2010.03.034
https://doi.org/10.1002/acr.22831
https://doi.org/10.5606/ArchRheumatol.2018.6480
https://doi.org/10.5606/ArchRheumatol.2018.6480
https://doi.org/10.1016/j.semarthrit.2015.09.001
https://doi.org/10.1016/j.semarthrit.2015.09.001
https://doi.org/10.1093/rheumatology/keab887
https://doi.org/10.1093/rheumatology/keab887
https://doi.org/10.1016/S0140-6736(16)31591-4
https://doi.org/10.1016/S0140-6736(16)31591-4

271 Page 12 of 12

Rheumatology International (2025) 45:271

Authors and Affiliations

Emine Sariyildiz'® - Mehmet Tuncay Duru6z>
Sami Hizmetli*® - Nilay Sahin®® . Ozgiir Akgiil”
Sebnem Ataman'%® . Fatma Giil¢in Ural Nazhkul"

>< Emine Sariyildiz
docemineduran@gmail.com

Mehmet Tuncay Duruéz
tuncayduruoz@gmail.com

Halise Hande Gezer
hande_snc@hotmail.com

[lknur Aktas
iaktas@hotmail.com

Servet Akar
servet.akar@gmail.com

Sami Hizmetli
hizmetlis@gmail.com

Nilay Sahin
nilaysahin@gmail.com
Ozgiir Akgiil

ozgur.akgul. md@gmail.com

Meltem Alkan Melikoglu
mamelikoglu@gmail.com

iThan Sezer
drilhan@yahoo.com

Sebnem Ataman
ataman.sebnem@gmail.com

Fatma Gil¢in Ural Nazlikul
dr.gulcin.ural@gmail.com

Erhan Capkin
drcapkin@yahoo.com

Figen Yilmaz
figenyilmaz@yahoo.com

Umut Kalyoncu
umut.kalyoncu@yahoo.com

Division of Rheumatology, Department of Internal Medicine,
Faculty of Medicine, Hacettepe University, Ankara, Tiirkiye

@ Springer

- Halise Hande Gezer?
- Meltem Alkan Melikoglu®
- Erhan Capkin'?

-ilknur Aktas3>® . Servet Akar*
-ilhan Sezer®
- Figen Yilmaz'3® . Umut Kalyoncu'

Division of Rheumatology, Department of Physical
Medicine and Rehabilitation, Faculty of Medicine, Marmara
University, Istanbul, Tiirkiye

Department of Physical Medicine and Rehabilitation,
University of Health Sciences, Fatih Sultan Mehmet Training
and Research Hospital, Istanbul, Tiirkiye

Division of Rheumatology, Department of Internal Medicine,
Faculty of Medicine, Izmir Katip Celebi University, [zmir,
Tiirkiye

Division of Rheumatology, Department of Physical Medicine
and Rehabilitation, Faculty of Medicine, Cumhuriyet
University Faculty of Medicine, Sivas, Tiirkiye

Department of Physical Medicine and Rehabilitation, Faculty
of Medicine, Balikesir University, Balikesir, Tiirkiye

Division of Rheumatology, Department of Physical Medicine
and Rehabilitation, Faculty of Medicine, Celal Bayar
University, Manisa, Tiirkiye

Division of Rheumatology, Department of Physical Medicine
and Rehabilitation, Faculty of Medicine, Atatiirk University,
Erzurum, Tiirkiye

Division of Rheumatology, Department of Physical Medicine
and Rehabilitation, Faculty of Medicine, Akdeniz University,
Antalya, Tiirkiye

Division of Rheumatology, Department of Physical Medicine
and Rehabilitation, Faculty of Medicine, Ankara University,
Ankara, Tirkiye

Department of Physical Medicine and Rehabilitation,
Istanbul Health and Technology University, Istanbul, Tiirkiye

Department of Physical Medicine and Rehabilitation, Faculty
of Medicine, Karadeniz Technical University, Trabzon,
Tiirkiye

Department of Physical Medicine and Rehabilitation,
University of Health Sciences, Sisli Hamidiye Etfal Training
and Research Hospital, Istanbul, Tiirkiye


http://orcid.org/0000-0003-0257-1061
http://orcid.org/0000-0003-3584-2788
http://orcid.org/0000-0001-8790-304X
http://orcid.org/0000-0002-1050-9666
http://orcid.org/0000-0002-3734-1242
http://orcid.org/0000-0002-0418-0155
http://orcid.org/0000-0001-6062-6935
http://orcid.org/0000-0003-3012-2968
http://orcid.org/0000-0001-7519-9470
http://orcid.org/0000-0003-1324-2108
http://orcid.org/0000-0003-3570-3825
http://orcid.org/0000-0002-9427-9529
http://orcid.org/0000-0003-2728-5934
http://orcid.org/0000-0002-0825-5169
http://orcid.org/0000-0001-7129-2109

	﻿Clinical characteristics of peripheral joint disease in axial and peripheral spondyloarthritis: findings from a multicentre cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Patient recruitment
	﻿Data collection
	﻿Assessment of PJD
	﻿Other variables
	﻿Statistical analysis

	﻿Results
	﻿Definition of SpA cohort
	﻿Assessment of the patients according to the presence of PJD
	﻿Details of the PJD
	﻿Associated factors with PJD

	﻿Discussion
	﻿Disclosure of interest

	﻿References


