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Abstract

Objectives. The primary objective was to compare the clinical characteristics of SpA patients with and without
root joint disease (RJD+ and RJD-). The secondary objectives were to compare the prevalence of RJD across vari-
ous SpA subtypes and in different world regions, and to compare the SpA axial severity and SpA burden between
RJD+ and RJD-.

Methods. This is a post hoc analysis of the Assessment of Spondyloarthritis International Society PerSpA study
(PERipheral involvement in SpondyloArthritis), which included 4465 patients with SpA [axial (axSpA), peripheral
(PSpA), PsA, IBD, reactive and juvenile] according to the rheumatologist’s diagnosis. RJD was defined as the ‘ever’
presence of hip or shoulder involvement related to SpA, according to the rheumatologist. Patient characteristics
were compared between RJD+ and RJD-. Multivariable stepwise binary logistic regression analyses were con-
ducted to identify factors associated with ‘RJD’, ‘hip’ and ‘shoulder’ involvement.

Results. RJD was significantly associated with the SpA main diagnosis (highest in pSpA), a higher prevalence of
HLA-B27 positivity, enthesitis, tender and swollen joints, CRP, conventional synthetic DMARDs, loss of lumbar lor-
dosis and occiput-wall distance >0. RJD was more prevalent in Asia, and occurred in 1503 patients (33.7%), with
more hip (24.2%) than shoulder (13.2%) involvement. Hip involvement had a distinct phenotype, similar to axSpA
(including younger age at onset, HLA-B27 positivity), whereas shoulder involvement was associated with features of
pSpA (including older age at onset).

Conclusion. RID+ SpA patients had a distinctive clinical phenotype compared with RJD-. Hip involvement,
based on the rheumatologist’s diagnosis, was more prevalent than shoulder involvement and was clinically
distinct.
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Rheumatology key messages

« Root joint disease occurs in 33.7% of patients with SpA and is more prevalent in the hip than the shoulder.

o Root joint disease occurs more frequently in Asia.

o Hip involvement had a distinct phenotype resembling axSpA, whereas shoulder involvement was associated
with features of peripheral SpA.
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Introduction

SpA is a group of inflammatory rheumatic disorders that
mostly involve the axial skeleton, starting in the sacro-
iliac joints [1]. The Assessment of SpondyloArthritis
international Society (ASAS) introduced the classification
criteria of axial SpA (axSpA) in 2009 and peripheral
SpA (pSpA) in 2011, depending on the existence of
predominantly axial or predominantly peripheral involve-
ment, respectively [2-4]. Peripheral joint involvement
may exist in both entities but is expectedly more severe
and frequent among patients with pSpA [5].

The concept of root joint disease (RJD) started emerg-
ing in the 1980s, when hip involvement was observed to
conjoin the axial form of SpA, as part of a same disease
spectrum [6]. Further reports confirmed that both hip
and shoulder involvement were correlated with a more
severe course of the axial involvement and worse spinal
mobility [6-11]. This observation prompted the concept
that hips, along with the shoulders, should be consid-
ered as ‘root joints’ [6, 9, 12], which behave more
comparatively to the spine than to the peripheral joints,
and can have a different impact on the disease than for
example small joint involvement. Nevertheless, there is
no universal agreement on the root joint definition or on
its classification within the axial or the peripheral
skeleton.

Most studies evaluating hip involvement are focussed
on radiographic axSpA. Among this population, clinical
hip impairment prevalence varies between 9 and 36%
[8-10, 13]. Ethnic and geographic differences may
explain this variability, as, for example, North African
patients seem to have more frequent hip involvement
than French patients [14].

It is consistent in all datasets that hip involvement is
associated with early age at disease onset [6, 8, 13,
15-18]. This may explain why patients with juvenile
onset of axSpA (i.e. age at disease onset <16years)
showed higher frequency of functional impairment and
surgical hip replacement [13].

Furthermore, less data are available regarding
shoulder involvement in SpA, and this localization is
sometimes overlooked [19]. The reported prevalence
ranges from 7 to 33% when based on clinical evaluation
and reaches 49% when based on MRI studies [20], with
a higher prevalence among patients with long-standing
axSpA [21-23]. The pattern of shoulder involvement is
more heterogeneous compared with hip involvement,
and may include sternoclavicular joint or acromioclavicu-
lar joint involvement, increased joint fluid in the gleno-
humeral joint, entheseal bone marrow oedema and
tendonitis [19, 20, 23]. Shoulder involvement may be
less linked with disability [21] but is associated in other
reports with hip and knee joints involvement and with a
worse spinal mobility [21, 22].

Apart from the relationship between RJD and axial
disease, the information about the association between
RJD and other SpA features, such as HLA-B27 status or
extra-musculo-skeletal manifestations, is inconsistent
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[9, 17, 24]. Moreover, when studying the overall SpA
population, the radiographic hip findings were not asso-
ciated with inflammatory back pain or radiographic
sacroiliitis [25]. This emphasizes the need to study RJD
in the overall SpA population, along with isolated
axSpA.

The ASAS-PerSpA (PERipheral involvement in
SpondyloArthritis) study [26] includes one of the
largest ever international SpA cohorts and therefore
represents a unique opportunity to investigate these
pending queries and identify regional differences in
RJD prevalence.

The primary objective of the present post hoc analysis
was to compare the clinical characteristics of SpA
patients with and without RJD (RJD+ and RJD-).
Secondary objectives were to compare the prevalence
of RJD across the various SpA subtypes and in different
world regions, and to compare the SpA axial severity as
well as the disease burden in terms of patient-reported
outcomes (PROs) between RJD+ and RJD- SpA
patients.

Methods
Study design

This is a post hoc analysis of ASAS-PerSpA, which was
an observational, cross-sectional, multicentre, inter-
national study that involved 4465 patients in 24 coun-
tries and aimed at evaluating the peripheral involvement
of SpA and PsA [26].

Patients

All participants from the ASAS-PerSpA study were
included in this analysis. To be enrolled in the study,
patients had to be diagnosed by their treating physician
with axSpA, pSpA and/or PsA. Thereafter, the treating
physician had to choose only one answer (main disease)
to the following question: ‘In your opinion which is the
disease that better describes your patient?’, with the
following possible answers: axSpA, pSpA, PsA, IBD-
associated SpA (IBD-SpA), reactive arthritis or juvenile
SpA (Juv-SpA).

The study was approved by all local the Ethics
Committees of the participating sites. All patients signed
an informed consent form prior to enrolment in the
study.

Data collected

The details of the collected data in ASAS-PerSpA have
been previously reported [26]. The data were collected
during a single routine visit to the rheumatologist and
included:

i. The involved joints including RJD related to SpA. RJD
was defined as a positive answer by the investigator
to the following question: ‘Do you consider that the
patient has ever suffered from RJD (e.g. hip, shoulder)
related to SpA?’ In case of a positive answer, a

https://academic.oup.com/rheumatology

$20Z 8unp gz uo1sanb Aq 2//5529/299/2/19/010n4e/ABojorewnayl/wod dno-olwspeoe//:sdny Wolj papeojumo(



potential specific treatment (e.g. total articular re-
placement) was investigated. There was no obligation
to document the involvement by imaging in the origin-
al protocol.

ii. The demographic data including age, gender, BMI,
smoking, socio-educational level and family history of
SpA, PsA, uveitis and IBD.

iii. The disease phenotype including the age at first SpA
symptom, diagnostic delay, HLA-B27, tender joint
count (TJC) using the Ritchie Articular Index [27], 66
swollen joint count (SJC) [28], Mander enthesitis index
[29], dactylitis and treatment with conventional syn-
thetic DMARDs (csDMARDs) and biological DMARDs
(b DMARDs).

iv. The indicators of axial disease severity: bamboo
spine, loss of lumbar lordosis, thoracic kyphosis,
occiput-to-wall distance (OWD) >0 and spinal
vertebrotomy.

v. The markers of disease activity: CRP, BASDAI [30]
and Ankylosing Spondylitis Disease Activity Score
calculated with CRP (ASDAS) [31].

vi. The PROs: Patient Global Assessment of well-being
(PGA) collected on a numerical scale from 0 to 10,
BASFI [32], ASAS Health Index (ASAS-HI) [33], Work
Productivity and Activity Impairment Instrument
(WPAI) [34], EuroQOL-5D (EQ-5D) [35] and
Fibromyalgia Rapid Screening Tool (FiRST) [36].

Statistical analysis

The prevalence and Cls of RJD, hip or shoulder involve-
ment alone or in combination were calculated.

The clinical characteristics (demographic data and
disease characteristics) were compared between
patients with and without RJD (RJD+ and RJD-), and
among patients with different RJD sites: hip, shoulder
and both involvements. The characteristics were also
compared between patients with hip (hip+) and shoulder
(shoulder-+) involvement, and patients without hip (hip—)
or shoulder (shoulder—) involvement, respectively.

The prevalence of RJD was compared across five cat-
egories of SpA (axSpA, pSpA, PsA, ReA + IBD-SpA,
Juv-SpA + Other SpA) and across four regions of the
world [Europe + North America, Middle East and North
Africa (MENA), Latin America and Asia], following the
adopted grouping in the main manuscript.

The indicators of disease severity, disease activity
and PROs were also compared between patients with
and without RJD, with and without hip or shoulder in-
volvement, and among the RJD sites.

Continuous variables were expressed by mean (s.n.)
and categorical variables as counts and percentages.
Comparison of the characteristics between patients with
and without RJD, with and without hip involvement and
with and without shoulder involvement and among RJD
sites was performed using the Pearson y2 or Fisher test
for the categorical variables and the t-test or analysis of
variance for the continuous variables.

Moreover, among patients with hip involvement, the
characteristics of those who had hip replacement were
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compared with those without hip replacement, using the
Pearson y® or Fisher test for the categorical variables
and the t-test for the continuous variables. A multivari-
able stepwise binary logistic regression analysis was
conducted to identify factors associated with hip
replacement.

Furthermore, three multivariable stepwise binary logis-
tic regression analyses were conducted to identify fac-
tors associated with the dependent binary variable
‘RJD’, *hip involvement’ and ‘shoulder involvement’. Age
at first symptom was transformed in a binary variable in
this analysis, using the median as a cut-off. All inde-
pendent variables with a P-value <0.1 in the univariate
analysis were considered in the multivariable logistic re-
gression analysis; adjusted odds ratios after controlling
for all the variables in the model were presented with
their Cls; P-values <0.05 were accepted as statistically
significant. All statistical analyses were performed using
SPSS v20 (IBM, online).

Results

Patients’ demographics according to the presence
of RJD

Patients with RJD had a significantly younger age at
study inclusion (43.2 vs 45.0years, P <0.001), a higher
prevalence of male gender (64.9 vs 59.0%, P < 0.001), a
lower BMI (25.9 vs 26.5kg/m?, P=0.001) and a lower
smoking rate (39.5 vs 44.2%, P=0.003) compared with
patients without RJD. RJD was negatively associated
with a family history of psoriasis (9.9 vs 12.3%,
P <0.001) (Table 1).

Disease characteristics and phenotype according to
the presence of RJD

RJD+ patients had a significantly younger age at SpA
onset (28.9 vs 30.9years, P<0.001), a younger age at
first axial symptoms (28.6 vs 30.8years, P <0.001) and
had different association with SpA categories
(P < 0.001): more frequent axSpA (61.3 vs 60.7%), pSpA
(12.8 vs 8.1%) and Juv-SpA + Other SpA (3.9 vs 1.8%)
compared with RUD- patients.

Furthermore, RJD+ patients had more frequently posi-
tive HLA-B27 (49.4 vs 44.7%, P < 0.001), more enthesitis
(55.1 vs 39.1%, P < 0.001), more uveitis (19.2 vs 15.2%,
P =0.001), a higher TJC (3.4 vs 2.1 joints, P <0.001)
and SJC (1.0 vs 0.7 joints, P=0.002), and a higher use
of cs-DMARDs (76.4 vs 62.1%, P <0.001) compared
with RJD- patients. Nevertheless, they had less psoria-
sis (21.8 vs 29.9%, P <0.001) and PsA (18.4 vs 25.6%,
P <0.001) (Table 1).

The comparison of the patients’ demographics and
disease characteristics among different RJD sites is
shown in Table 1. The comparison between patients
with hip+ vs hip— and shoulder+ vs shoulder—, respect-
ively, is shown in supplementary Table S1, available at
Rheumatology online.
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3All percentages are calculated in columns. P-value <0.05 for RUJD+/RJD- comparison and RJD site comparison. Pp-value <0.05 for comparison RJD-+/RJD- only. °P-value

<0.05 for RJD site comparison only. axSpA: axial SpA; bDMARDS: biological DMARDs; csDMARDs: conventional synthetic DMARDSs; pSpA: peripheral SpA; ReA: reactive SpA;

RJD: root joint disease; SJC: swollen joint count; TJC: tender joint count.

Root joint involvement in spondyloarthritis

Prevalence of RJD, hip and shoulder involvement in
the cohort

RJD occurred in 1503/4465 patients [33.7% (95% ClI
32.3, 35.1)]. The location (hip/shoulder) of RJD was not
available in 131/4465 patients (2.9%). For the remaining
1372 patients with known location, hip involvement was
mentioned in 1082 patients [24.2% (95% CI 23.0, 25.5)
of the total 4465 patients], shoulder involvement in 589
patients [13.2% (95% CI 12.2, 14.2)], and involvement of
both in 299 patients [6.7% (95% CI 6.0, 7.5)] (supple-
mentary Fig. S1, available at Rheumatology online). Hip
and shoulder involvement were significantly associated
with each other, i.e. patients with hip involvement had
significantly more frequently shoulder involvement com-
pared with those without hip involvement (P < 0.001).

Prevalence of RJD in the different SpA categories

RJD showed differences in its prevalence among the dif-
ferent SpA subtypes, with the highest prevalence in Juv-
SpA + Other SpA (52.7%), followed by pSpA (44.3%)
and axSpA (33.9%) (P<0.001) (Fig. 1). The highest
prevalence of hip involvement only was found in pSpA
(84.4%), Juv-SpA + Other SpA (33.0%) and axSpA
(26.7%). Shoulder involvement was more frequent in
Juv-SpA + Other SpA (24.1%) and pSpA (22.4%), while
it was the least prevalent in axSpA (10.8%).

Prevalence and characteristics of RJD in patients
with SpA across the regions

The highest prevalence of RJD, hip and shoulder in-
volvement across the world regions was found in Asia
(57.4, 44.3 and 23.3%, respectively) (P < 0.001) (Fig. 2).
The lowest prevalence in all categories were found in
Europe and North America.

In addition to the difference in RJD prevalence be-
tween various regions, patients from Asia were younger,
had the youngest age at initial symptoms of hip and
shoulder involvement and the shortest duration of hip
and shoulder involvement, and, interestingly, the short-
est diagnostic delay (Table 2).

Regarding treatment specifically given for RJD,
patients from Asia significantly had the highest use of
treatments for RJD in general. Patients from Latin
America had the highest use of NSAIDS and
csDMARDS, whereas patients from Europe and North
America had the highest use of bDMARDS and local
steroid injections. Among patients with hip involvement,
6.0% had a history of hip replacement (highest in the
MENA region and Latin America); among patients with
shoulder involvement, 0.8% had a history of shoulder
replacement.

Axial disease severity according to the presence
of RJD

Patients with RJD had a significantly higher prevalence
of bamboo spine, of loss of lumbar lordosis, of thoracic
kyphosis and of OWD >0cm compared with patients
without RJD (Table 3, all P < 0.001).

671

$20Z 8unp gz uo1sanb Aq 2//5529/299/2/19/010n4e/ABojorewnayl/wod dno-olwspeoe//:sdny Wolj papeojumo(


https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keab380#supplementary-data
https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keab380#supplementary-data

Nelly Ziadé et al.

Fic. 1 Prevalence of involvement of hip, shoulder or both according to SpA subtypes

60
® Both (Hip and/or Shoulder) = Hip = Shoulder 52.7
50
443
40
327
=]
S 30 26.7
-
20
10
0
Axial spondyloarthritis Psoriatic arthritis Peripheral Reactive + IBD-SpA  Juvenile + Other SpA
spondyloarthritis
921 RID 276 RID 192RID 55RID S9RID
/2719 axSpA /1033 PsA /433 pSpA /168 ReA+IBD SpA /112 Juv+Other

axSpA: axial SpA; Juv-SpA: juvenile SpA ; pSpA: peripheral SpA; ReA: reactive SpA; RJD: root joint disease.

Fic. 2 Prevalence of root joint involvement across the regions

574

Percent

Both (Hip and/or Shoulder
involvement)

Hip involvement

The comparison of the axial disease severity among
different RJD sites is shown in Table 3, and between
patients with hip+ vs hip— and shoulder+ vs shoulder—,
respectively, in supplementary Table S2, available at
Rheumatology online.

Burden of SpA according to the presence of RJD

RJD+ patients as a group, as well as hip and shoulder
involvement taken individually, were significantly associ-
ated with higher disease activity as measured by CRP,
BASDAI and ASDAS-CRP (P <0.001) (Table 3, supple-
mentary Table S2, available at Rheumatology online)
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49.1
443
337
303 30.7
245 242 233
i Asia - 975
17.5 patients
132
10.3
82 82 u Overall
Population -
| 4465 patients

® Europe and
North America -
1677 patients

= Middle East and
North Africa -
1275 patients

® Latin America -
538 patients

Shoulder involvement

compared with patients without RJD, hip and shoulder
involvement, respectively. They also had worse PROs,
i.e. PGA, BASFI, ASAS-HI, WPAI, EQ-5D and FiRST
scores.

Regarding the RJD sites, patients with hip involve-
ment had a higher CRP and a higher ASDAS compared
with patients with shoulder involvement. However,
patients with both hip and shoulder involvement had the
highest disease activity scores compared with each RJD
site alone. Similarly, patients with both hip and shoulder
involvement had the worse PROs scores (PGA, BASFI,
ASAS-HI, WPAI, EQ-5D and FiRST) compared with each
RJD site alone (Table 3).
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TasLe 2 Characteristics of patients with RJD across the world

All Europe and MENA Latin Asia P-value®
North America America
Patients with RJD, N (%)? 1503 (33.7) 293 (17.5) 386 (30.3) 264 (49.1) 560 (57.4) <0.001

Age of participants (years),
mean (s.D.)

Age at first SpA symptom
(years), mean (s.n.)

Age at first hip involvement
(years), mean (s.n.)

Age at first shoulder involve- ~ 36.29 (13.69)  41.41(13.98)  38.96 (12.88) 35.20 (12.54) 33.93(14.27) 0.007
ment (years), mean (s.p.)

4322 (13.91) 50.17(13.07) 41.68(12.50)  46.55(13.74) 39.08 (15.60)  <0.001
28.88(12.73)  30.22(13.68) 28.65(11.71)  30.61(13.05) 27.50 (12.60) 0.002
32.36 (13.55)

37.3(14.64)  32.3(12.65) 35.30(14.19) 29.30(12.66)  <0.001

Duration of hip involvement 9.52 (8.77) 13.15(11.15) 8.44 (7.26) 10.95 (9.29) 8.31(7.99) <0.001
(years), mean (s.n.)

Duration of the shoulder 8.50 (8.92) 11.94 (9.66) 7.58 (6.18) 11.37(10.35)  5.37 (7.27) <0.001
involvement (years),
mean (s.D.)

Diagnostic delay (years), 6.30 (7.94) 7.47 (9.56) 6.21(6.71) 7.40 (8.65) 5.19(7.27) <0.001
mean (s.D.)

Treatments specifically for 1257 (28.2) 273 (16.3) 236 (18.5) 249 (46.3) 499 (51.2) <0.001
RJD, N (%)?
NSAIDsP 1191 (79.2) 248 (84.6) 216 (56.0) 241 (91.3) 486 (86.8) <0.001
csDMARDSP 686 (45.6) 129 (44.0) 90 (28.3) 185 (70.1) 282 (50.4) <0.001
bDMARDS? 455 (30.3) 1 13 (38.6) 85 (22.0) 79 (29.9) 178 (31.8) <0.001
Local steroid injection® 215 (14.3) 84 (28.7) 60(15.5) 2810.6) 43(7.7) <0.001
Hip replacement® 65 (4.3) 7 (5.8) 24 (6.2) 16 (6.1) 8(1.4) <0.001
Shoulder replacement® 5(0.3) 2(0.7) 1(0.3) 1(0.4) 1(0.2) 0.358

3percentage from the overall population. PPercentage from patients with RJD. °The P-value reflects the statistical signifi-
cance of the difference between the 4 regions of the world. bDMARDS: biological DMARDs; csDMARDs: conventional syn-
thetic DMARDs; MENA: Middle East and North Africa region; RJD: root joint disease.

Phenotype of patients with hip replacement

Among patients with hip involvement, 5.4% had a hip
replacement. In addition to being more prevalent in the
MENA region, hip replacement was positively associated
in the univariate analysis with age, disease duration,
more frequent use of bDMARDs, bamboo spine, loss of
lumbar lordosis, thoracic kyphosis, OWD >0 and BASFI.
It was negatively associated with enthesitis, dactylitis
and FiRST score. In the multivariable analysis, patients
with hip replacement had a higher use of bDMARDs, a
lower prevalence of enthesitis and a lower FiRST score
compared with patients without hip replacement.

There was no difference with regards to other out-
come measures (BASDAI, ASDAS, ASAS-HI, ASDAS,
WPL, EQ-5D), nor to gender, HLA-B27 and extra-
musculoskeletal manifestations.

Patients and disease characteristics associated with
RJD in the multivariable analysis

In the multivariable analysis, RJD was significantly associ-
ated with the world region (highest in Asia), the SpA main
diagnosis (highest in pSpA), a higher prevalence of HLA-
B27 positivity and of enthesitis, higher TJC, SJC and CRP,
more frequent treatment with csDMARDs, more loss of

https://academic.oup.com/rheumatology

lumbar lordosis and OWD >0 (supplementary Table S3,
available at Rheumatology online).

Compared with patients without hip involvement, hip
involvement was significantly associated with the world
region (highest in Asia), the SpA main diagnosis (highest
in pSpA, lowest in PsA), a younger age at first SpA
symptom, a higher prevalence of HLA-B27 positivity,
more frequent treatment with csDMARDs and
bDMARDs, more OWD >0, and a lower prevalence of
family history of psoriasis (Fig. 3, supplementary Table
S4, available at Rheumatology online).

Compared with patients without shoulder involvement,
shoulder involvement was associated in the multivariable
analysis with the world region (highest in Asia), the SpA
main diagnosis (highest in Juv-SpA, pSpA and PsA), an
older age at first SpA symptom, a higher prevalence of
enthesitis, dactylitis, TJC, IBD, OWD >0, treatment with
csDMARDs and EQ-5D (Fig. 3, supplementary Table S4,
available at Rheumatology online).

Discussion

This is the first and largest observational study to de-
scribe the prevalence and the clinical characteristics of
both hip and shoulder involvement across a whole spec-
trum of SpA patients. This worldwide analysis through
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Fic. 3 Results of the multivariable analysis
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Root joint involvement in spondyloarthritis

B

Europe and North America (reference) [
Middle East and North Africa ——
Latin America —_—
Asia —_———
PsA (reference) @
pSpA —_——
Tuv-SpA + Other —_—
axSpA ——
ReA-SpA + IBD-SpA _
Age at first SpA symptoms*® ——

wall distance>0 ——

Enthesitis ——
TIC 3
IBD ———
EQSD ——
cs-DMARDs ——

axSpA: axial SpA; bDMARDs: biological DMARDs; csDMARDs: conventional synthetic DMARDs; EQ-5D: EuroQOL-
5D; Juv-SpA: Juvenile SpA; pSpA: peripheral SpA; ReA-SpA: reactive SpA; TJC: total joint count;. *Age at first symp-

tom: >28 years vs <28 years.

four continents showed that the prevalence of RJD was
33.7% and was mostly driven by the hip involvement,
which instigated a separated analysis for the hip and for
the shoulder involvement.

The prevalence of hip involvement (24.2% among
patients with SpA in general, and 26.7% in patients with
axSpA) was consistent with the published prevalence of
9-36% of hip involvement in the axSpA population
[8-10, 13, 25]. Moreover, hip involvement was strongly
associated with Juv-SpA as well (33%), an association
that was previously reported [6, 8, 13, 15-18]. However,
hip involvement was unexpectedly highly prevalent in
patients diagnosed as pSpA according to the rheuma-
tologist (34.4%), whereas it was the least prevalent in
patients with PsA (13.0%), highlighting an important
phenotypical difference between the two SpA subtypes.
This association with pSpA may indicate either a true re-
lationship that was overlooked in the past due to the
high focus on axSpA subtype only [6-11], or a possible
classification bias. Nevertheless, these findings empha-
size the importance of a systematic iterative check of
hip involvement in patients diagnosed with or monitored
for SpA, particularly due to negative prognostic value of
this involvement. In fact, our study confirmed the associ-
ation of hip involvement with a more severe axial dis-
ease, previously described by Amor et al. [37]. It was
also associated with a higher use of csDMARDs and
bDMARDs, which mirrors more severe disease in
general.

Regarding shoulder involvement, this is the first study,
to our knowledge, assessing shoulder involvement
in thousands of patients with all subtypes of SpA. In
contrast to the hip, shoulder involvement was the least
prevalent in patients with axSpA (10.8%) compared with
patients with Juv-SpA (24.1%) and pSpA (22.4%). The
lack of association with axSpA is poorly consistent with
previous results [22, 23] and may represent a first argu-
ment that contradicts the idea that the shoulder should
be classified as a root joint, and as part of the axial ra-
ther than the peripheral skeleton. In addition, shoulder

https://academic.oup.com/rheumatology

involvement was not associated with the use of
bDMARDs or with the indices of axSpA severity, except
for OWD >0, the clinical significance of which is unex-
plainable and warrants further dedicated studies.

When analysing the prevalence and characteristics of
RJD across the world, our data showed, for the first
time, that patients from Asia had the highest prevalence
of RJD. In addition, patients from Asia were younger,
had the earliest age at hip or shoulder involvement and,
interestingly, also had the shortest diagnostic delay.
These findings indicate that hip involvement—which was
associated with lower age at first SpA symptoms—may
be an appealing SpA feature that is useful for an early
diagnosis of the disease. This high prevalence of RJD in
Asia was associated with a higher use of treatments
intended specifically for RJD, which may reflect a higher
disease severity, especially when associated with an
earlier disease onset [6-11]. Nevertheless, bDMARDS
were more frequently used by patients from Europe and
North America, which may be related to socio-
economical differences between the regions rather to
the disease severity per se [38]. Moreover, the highest
prevalence of hip replacement was found in patients
from the MENA region (6.2%), whereas the lowest was
found in patients from Asia (1.4%). This result may be
partially explained by the lowest use of bDMARDs for
RJD in the MENA region.

Regarding the phenotype profile, hip involvement was
associated with HLA-B27, after adjusting for other
factors such as disease category and world region.
This finding settles the inconsistent previous literature
about this association [13, 17, 25, 39] and, taken to-
gether with earliest disease onset and the correlation
with axial disease severity, reinforces that the profile of
hip involvement is indeed like the profile of axSpA. Also,
this association may indicate that HLA-B27 might also
be a genetic risk marker for RUD severity, similar to its
relevance to axial disease, although this association
needs to be confirmed in further studies using imaging
data.
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On the other hand, shoulder involvement was not
associated with HLA-B27 in our study. Moreover, it was
associated with older age at onset and features of per-
ipheral disease, such as dactylitis, enthesitis and periph-
eral TJC and SJC. This phenotypical profile, which is
distinct from the hip profile, is a second argument
against considering the shoulder as similar to hip in-
volvement, and against estimating that the shoulder
behaves more similarly to the spine than to other periph-
eral joints [6, 9]. Moreover, shoulder involvement was
associated with PsA and IBD, both entities being clearly
distinct from axSpA in general and from hip involvement
in particular. The association of shoulder involvement
with IBD was also in the Swiss IBD Cohort Study
(SIBDCS) [40]. Nevertheless, RJD was not necessarily
confirmed by imaging in our study. Therefore, shoulder
involvement may in fact include patients with rotator cuff
disease and acromioclavicular affection [19], which may
add to the confusion in the interpretation of this pheno-
typical profile.

Finally, hip and shoulder involvement were significant-
ly associated with a higher prevalence of OWD >0,
indicating changes in postural controls, worse spinal
mobility [21] and a significant impact on physical impair-
ment, despite the advancements in SpA management
[41]. Moreover, shoulder involvement was also associ-
ated with worse EQ-5D, thus indicating a significant
impact on the quality of life.

This study has some weaknesses but also some
major strengths. One major limitation is the possibility of
misclassifying the patient as having pSpA (as main SpA
disease) because of the RJD involvement, thus explain-
ing the high percentage of RJD in the pSpA category.
Another limitation is that the number of patients with
axSpA was larger compared with the other groups, which
could have driven the overall prevalence of RJD in this
study. Also, the cross-sectional design of the study does
not allow for evaluation of cause—effect relationships and
may introduce some recall bias regarding manifestations
that occurred before the study visit. Hence, a longitudinal
study design, with multiple PROs measurements, would
be more suitable to draw firm results about the severity
and the burden of disease related to RJD. Finally, informa-
tion about confirmatory imaging was not requested in the
electronic case report form and therefore was not available
for this analysis. Thus, the decision whether shoulder or
hip involvement was solely due to SpA was made by the
investigator. Also, the identification of a precise aetiology
of the involvement (i.e. articular vs periarticular) might have
been challenging.

The most important strengths of this study are the
large sample of SpA patients (>4400), recruited from
several countries and continents of the globe with
different ethnic and genetic background, which
increases the external validity and the generalizability of
the results, as well as the coverage of the whole spec-
trum of the disease. This post hoc study is the first to
focus on hip and shoulder involvement as the main out-
come and has identified some associations that were not
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described previously. Furthermore, we can expect that not
only was patient recruitment and classification well
achieved, but also the identification of manifestations has
been well assessed, since all patients were recruited from
centres of investigators who are ASAS members with a
long-standing expertise in the field of SpA.

In summary, we presented the phenotype profile of
patients with RJD in a worldwide SpA population. Our
results suggest analysing hip and shoulder involve-
ment separately rather than lumping them together
under the root joint entity. Both entities were more
prevalent in patients from Asia. Hip involvement was
more prevalent in the overall SpA population, and was
associated with both pSpA and axSpA, earlier disease
onset, HLA-B27 and the use of DMARDs, a phenotype
resembling axial disease; in contrast, shoulder in-
volvement was more associated with pSpA, older age
and peripheral disease features. Further longitudinal
studies including imaging modalities are recom-
mended to help in additional characterization of root
joint phenotypes in SpA.
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