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1Rheumatology Department, Cochin Hospital, AP-HP. Centre, Paris, France
2INSERM U1153, CRESS, Université Paris-Cité, Paris, France
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Abstract
Objectives: Coexistence of FM represents a challenge in the evaluation of enthesitis in patients with axial spondyloarthritis (axSpA) due to a
possible overlap between the tender points (TP) due to enthesitis and those of FM. The objective was to assess the agreement between the
MASES enthesitis score and the tender points of the ACR 1990 criteria in patients with axSpA.

Methods: This was a cross-sectional ancillary analysis of the Predict-SpA study (NCT03039088). Patients had a diagnosis of axSpA according to
their rheumatologist and an indication to start a TNFa blocker. All patients were screened for FM according to the FiRST questionnaire.
A physician was asked to assess 31 anatomically described sites in a random order without knowing to which instrument the site belonged (i.e.
the 18 ACR 1990 TP and the 13 MASES sites). Agreement between the MASES and the ACR 1990 TPs by the intraclass correlation coefficient
(ICC), also stratified by the presence/absence of concomitant FM according to the FiRST.

Results: Among the 526 patients, 53% were men and 202 (38%) had FM. Radiographic sacroiliitis and MRI sacroiliitis were present in 56% and
68% patients, respectively. Patients were mostly men (53.4%) with radiographic and MRI sacroiliitis in 56% and 68% patients, respectively.
Mean number of ACR 1990 TP was 5.4 (S.D. 4.6) and mean MASES was 4.2 (S.D. 3.6). ICC between both scores was 0.7 [95% CI (0.6, 0.8)]. ICC
between both scores was 0.6 [95% CI (0.3, 0.8)] and 0.7 [95% CI (0.6, 0.7)] for patients with and without FM, respectively.

Conclusion: These results suggest a significant overlap between both scores in patients with axSpA, including in those without concomitant
FM.

Trial registration: clinicaltrials.gov, https://clinicaltrials.gov, NCT03039088
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Introduction

Spondyloarthritis (SpA) is a chronic inflammatory disease charac-
terized by enthesis inflammation (i.e. enthesitis) either at the spine
(i.e. axial involvement) or peripheral level. Peripheral enthesitis
can occur in >50% of patients with axial involvement, and the
most frequent sites are plantar fascia and the Achilles tendon
[1–3]. Several instruments have been proposed to evaluate

peripheral enthesitis in patients with SpA: the Mander/Newcastle
Enthesitis Index (MEI) was the first enthesitis score, developed in
1987, and evaluates 66 entheses by local pressure, and intensity
of pain is graded on a 0–3 scale (0¼ no pain; 1¼mild tenderness;
2¼moderate tenderness; 3¼wince or withdraw) [4]. However,
the MEI is not frequently used in routine practice and only
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scarcely in randomized controlled trials (RCTs). Under the um-
brella of ASAS (Assessment of SpondyloArthritis International
Society), in 2003 the Maastricht Ankylosing Spondylitis Enthesis
Score (MASES) was developed [5]. This new instrument was de-
veloped based on the MEI but reducing the sites to the 13 most
frequently reported enthesitis sites in a cohort of patients over
time, and removing the grading. An excellent correlation between
MEI and MASES was confirmed. The 13 evaluated sites include
the first bilateral costochondral joints, the seventh costochondral
joints, the posterior and anterior superior iliac spines, the iliac
crests, the proximal insertion of the Achilles tendon and the fifth
lumbar spine. The overall score is between 0 and 13 (13 being
representative of the highest enthesitic involvement).

FM is a complex chronic condition of unknown aetiology
and is considered as a central sensitization syndrome. Its hall-
mark symptoms are chronic widespread musculoskeletal pain
and generalized tender points (TP) leading to significant physical
disability and reduced quality of life [6, 7]. Its prevalence in the
general population has been estimated around 2–7% [6], but is
higher in patients with chronic rheumatic diseases such as
axSpA, where it’s estimated between 14–16% [8], ranging from
11.1% (6.0–16.2%) to 20.3% (6.5–34.1%) according to
axSpA sub-classification [9]. This prevalence is similar when
compared with other chronic rheumatic diseases [10–13].

The ACR criteria [ACR 1990 criteria and ACR 2010 and
modified 2010 criteria (2011)] [14, 15] are the main classifi-
cation criteria for FM. These criteria were mostly developed
for research and classification purposes, and are difficult to
apply in daily practice because they require some training to
be implemented [16]. To be fulfilled, diffuse pain of the upper
part and lower part of the body are needed for at least
3 months, along with the presence of at least 11/18 tender
points. These 18 tender points were selected in 1990 by
trained and blinded physicians as the most frequently
reported after the examination of 558 patients including 293
with fibromyalgia and 265 control subjects.

The coexistence of FM represents a great challenge in the eval-
uation of enthesitis, because an overlap might exist between the
MASES and the ACR criteria, regarding the evaluation of tender
points. However, to our best knowledge, no study has evaluated
the overlap between both indices.

These previous remarks prompted us to conduct this analysis,
aiming to evaluate the agreement between the MASES and the
tender points of the ACR 1990 in a population of patients with
axSpA with and without concomitant FM, and to evaluate the
characteristics of patients with high scores in both instruments.

Patients and methods
Study design

We conducted a cross-sectional ancillary analysis of the
Predict-SpA study (clinicaltrials.gov: NCT03039088) [17].
Briefly, the Predict-SpA study was a prospective, multicentric
study conducted in 2017, with the main objective to evaluate
the impact of a concomitant fibromyalgia on the TNF alpha
blockers (TNFb) treatment effect in axSpA. For this ancillary
analysis, only cross-sectional data from the baseline visit was
used.

Population

All patients from the Predict-SpA study were included.
Patients were consecutive adults (>18 years old) diagnosed

with axSpA according to their treating rheumatologist and in
whom the decision of initiating or switching an TNFb because
of an axial involvement of SpA had been made. Patients were
not all TNF-naive, and in case of previous exposure to TNFb,
a washout period of at least 8 weeks was required.

Collected data

Demographics: age, gender, educational level, clinical data
(BMI, smoking status, disease duration); SpA classification
criteria data: all items included in the Assessment in
SpondyloArthritis international Society (ASAS) set of criteria
for axSpA; disease activity and severity data: BASDAI,
Ankylosing Spondylitis Disease Activity Score (ASDAS) [18];
treatment data: ASAS-non-steroidal anti-inflammatory drugs
(ASAS-NSAID) score [19], analgesics and antidepressive
agents.

Definitions

For this analysis, fibromyalgia was defined as a Fibromyalgia
Rapid Screening Test (FIRST) �5/6.

Briefly, the FiRST is a self-reported questionnaire, with
high screening performances: a score �5/6 had a sensitivity of
90.5% and a specificity of 85.7% for the classification of FM,
compared with a group of patients with chronic pain due to
other rheumatic conditions (i.e. RA, SpA, OA) [20]

Assessment of the tender points (MASES entheseal

sites and 1990 ACR criteria tender points)

Physical examination was carried out by a clinical investiga-
tor (e.g. a rheumatologist). The investigator was asked to per-
form the evaluation of 31 sites (anatomical description was
provided in the case report form), asking her/him to evaluate
by digital palpation with an average force of 4 kg/cm2 (i.e.
with whitening of the nail) whether the site was painful or
not. These 31 sites included (in a random order, without any
indication to which instrument they belonged) both the 18
tender points of the ACR 1990 criteria and the 13 enthesitic
sites of the MASES. No specific training session for tender
points evaluation was performed, also with the purpose to
not lead rheumatologists to be able to differentiate between
1990 ACR tender points and MASES entheseal sites of evalu-
ation (Fig. 1).

We considered that patients with >9/18 ACR 1990 tender
points had a ‘high number of ACR 1990 tender points’, and
patients with a MASES >6/13 had a ‘high MASES’.

Statistical analyses

Firstly, the mean number of ACR 1990 tender points and the
mean MASES per patient was calculated, and the characteris-
tics of patients with at least one ACR 1990 tender point and a
MASES >0 were described.

Secondly, the agreement between the two scores was
assessed by the intraclass correlation coefficient (ICC) [21];
the ICC is a value between 0 and 1, where values below 0.5
indicate poor agreement, between 0.5 and 0.75 moderate
agreement, between 0.75 and 0.9 good agreement, and any
value above 0.9 indicates excellent agreement. Graphically
the overlap between the two scores was represented by Venn
diagrams (Fig. 2). In order to determine whether the presence
of concomitant FM had an impact on such agreement, the
same analyses were performed in the groups of patients with
and without fibromyalgia (FMþ and FM– groups).
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Thirdly, we determined the number of patients with ‘high
number of ACR 1990 tender points’ and ‘high MASES’. The
overlap between these two categories was assessed by the
Bennett’s PABAK (prevalence-adjusted bias-adjusted kappa)
statistic [22] and its 95% CI, in the whole group, but also in
the subgroups of patients with and without FM.

In order to determine the factors associated with the pres-
ence of ‘high number of ACR 1990 tender points’ and ‘high
MASES’, we compared patients with high scores to the rest of
the population by univariate (bivariate logistic regression)
and multivariate analyses (multivariate logistic regression in-
cluding in the model only variables with a P-value <0.10 in
the univariate analysis).

Missing data handling: patients with no data on BASDAI at
baseline were excluded from the analysis in the Predict-SpA
study. In multivariate analyses, missing binary variables were
imputed with ‘0’, while continuous variables were imputed by
the mean. Statistical analyses were carried out on the software
R (version 4.0.2) [23].

The study was approved according to national regulations
by the ethics committee Comité de Protection des Personnes
Ile de France III (File No. 2014-A01288-39, on 7 October
2014). All patients gave their informed written consent.

Results

Of the total 526 included axSpA patients, 441/526 (83.8%)
fulfilled the ASAS classification criteria for axSpA. Patients
were mostly men (53.4%), with an average age of 41.3 years
(standard deviation, S.D., 11.6 years) and mean disease dura-
tion 6.3 years (S.D. 8.6 years). HLA B27 status was positive in
64.7% of patients; radiographic sacroiliitis and MRI sacroilii-
tis were present in 55.8% and 68.3% patients, respectively.
Mean CRP was 15.3 mg/l (S.D. 25.4 mg/l), and mean BASDAI
(0–10) was 5.7 (S.D. 1.8) with 83.3% of patients having a
BASDAI �4 at baseline. All characteristics are summarized in
Table 1. The mean number of ACR 1990 tender points was
5.4 (S.D. 4.6) and the mean MASES score was 4.2 (S.D. 3.6).
Overall, 446 (84.8%), 423 (80.4%) and 404 (76.8%) patients
had at least one ACR 1990 tender point, one painful MASES
entheseal site and at least one painful site per instrument, re-
spectively. Patients with at least one painful site according to
both instruments were more frequently females, HLA B27
negative, with past history of heel enthesitis and antidepres-
sants intake, with higher mean BASDAI and ASDAS scores
and with concomitant fibromyalgia (see Table 1).

There was a good agreement [21] between the two scores
with an ICC¼ 0.7 [95% CI (0.6, 0.8)]. Figure 2 represents the
Venn diagrams of such overlap and Bland–Altman plots of
ICC are represented on Fig. 3.

Among the 202 patients (38.4%) positively screened for fi-
bromyalgia, scores were 7.5 (S.D. 5.0) and 5.3 (S.D. 3.8) for
ACR 1990 and MASES respectively, and agreement between
the two scores was moderate fICC¼0.6 [95% CI (0.3,

Figure 1. Points evaluated as 1990 ACR criteria tender points and MASES. Lefthand section reused with permission from [5]

Figure 2. Venn diagrams representing ACR 1990 tender points and

MASES
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0.8)]g; only 15 of these 202 (7,4%) patients did not have any
TP. Among patients without fibromyalgia, scores were lower
[4.1 (S.D. 3.9) and 3.4 (S.D. 3.2] for ACR 1990 and MASES,
respectively) while the agreement between the two scores was
moderate to good fICC¼0.7 [95% CI (0.6, 0.7)]g
(Supplementary Table S1, available at Rheumatology online).

Seventy-seven patients (14.6%) fulfilled the definitions for
both ‘high number of ACR 1990 tender points’ and ‘high
MASES’; the agreement between both categories was strong
[PABAK¼ 0.7, 95% CI (0.6, 0.7)] in the total group. The pro-
portion of such patients (i.e. fulfilling the definitions for both
‘high number of ACR 1990 tender points’ and ‘high MASES’)
was strikingly higher in the comorbid FM group: 25.7%
patients vs 7.7%, respectively. The agreement was moderate in
patients with fibromyalgia [PABAK¼ 0.5, 95% CI (0.4, 0.6)]
while it remained good in patients without fibromyalgia
[PABAK¼ 0.7, 95% CI (0.7, 0.8)], respectively.

Patients fulfilling the definitions for both ‘high number of
ACR 1990 tender points’ and ‘high MASES’ (Table 2) were sig-
nificantly more frequently HLA B27 negative [OR 2.4, 95% CI
(1.3, 4.4)], had a past history of talalgia [OR 1.9, 95% CI (1.0,
3.5)], a BASDAI �4 at inclusion [OR 4.2, 95% CI (1.2, 26.6)]
and a concomitant fibromyalgia [OR 3.4, 95% CI (1.9, 6.3)].

Discussion

Our study confirms our hypothesis that a strong agreement
between the MASES and the tender points of the 1990 ACR

criteria of fibromyalgia exists, and interestingly, that this
strong overlap exists also in the subgroup of patients without
fibromyalgia. Even so, fibromyalgia was, along with the ab-
sence of HLA B27, high BASDAI scores and a history of heel
pain, significantly associated with the likelihood of high
scores in both instruments.

In our study, the ICC was 0.7 in the total population and
also in the subgroup of patients without fibromyalgia, and
0.6 in those with concomitant fibromyalgia. Interestingly, the
agreement for high scores was also good in patients without
fibromyalgia, compared with those with fibromyalgia.

Roussou et al. had investigated the possible presence of an
overlap between the FM tender points of the ACR 1990 crite-
ria and the MEI score in patients with SpA and inflammatory
spinal pain [1]. They found overlap between tender points
and enthesitic sites in 75% of patients with a statistically sig-
nificant correlation between the total number of enthesitic
sites and the total number of tender points, with an increased
frequency of enthesitis in women. Although their locations
were anatomically different, 13 enthesitis sites in the MEI
were clinically coincident with pain points of the ACR 1990
criteria for FM, suggesting that the examiner’s discriminatory
ability of palpation is limited in clinical practice by an overlap
on some sites [1]. Our study differed in the use of the MEI
and not the MASES, taking into account fewer enthesitic sites,
the larger number of subjects and the phenotypic characteris-
tics of SpA (526 subjects with axSpA, 95% of whom had in-
flammatory spinal pain, 27% and 11% of whom had a

Table 1. Characteristics of patients with at least one 1990 ACR tender point and a MASES >0 and comparison with the rest of the population

Variable Total Total population n¼526 Patients with at least one ACR 1990 tender point and a MASES >0

Yes¼404 No¼122

Age, mean (S.D.), years 41.27 (11.57) 41.42 (11.69) 40.76 (11.18)
Gender (female) 245/526 (46.58%) 210/404(51.98%) 35/122 (28.69%)
Disease duration (years) 6.25 (8.59) 6.13 (8.29) 6.68 (9.53)
Education (university) 236/524 (45.04%) 180/402 (44.78%) 56/122 (45.90%)
BMI (2 NA), mean (S.D.) 25.95 (5.21) 26.21 (5.33) 25.07 (4.69)
Smoking status (ever) 331/523 (63.29%) 252/403 (62.53%) 79/120 (65.83%)
Inflammatory back pain 499/526 (94.87%) 386/404 (95.54%) 113/122 (92.62%)
History of peripheral synovitis 143/520 (27.50%) 113/399 (28.32%) 30/121 (24.79%)
History of peripheral enthesitis

(heel)
280/524 (53.64%) 236/401 (58.85%) 44/121 (36.36%)

History of dactylitis 58/522 (11.11%) 48/400 (12.00%) 10/122 (8.19%)
History of IBD 29/523 (5.54%) 24/401 (5.98%) 5/122 (4.10%)
History of psoriasis 101/524 (19.27%) 78/402 (19.40%) 23/122 (18.85%)
History of uveitis 89/523 (17.02%) 64/403 (15.88%) 25/120 (20.83%)
Family history of SpA 211/501 (42.11%) 156/385 (40.52%) 55/116 (47.41%)
HLA-B27 negative 165/468 (35.26%) 147/360 (40.83%) 18/108 (16.67%)
Good NSAID response 385/510 (75.49%) 295/390 (75.64%) 90/120 (75.00%)
X-ray sacroiliitis 280/502 (55.78%) 211/390 (54.10%) 69/112 (61.61%)
MRI sacroiliitis 276/404 (68.32%) 209/314 (66.56%) 67/90 (74.44%)
History of antidepressant intake 105/521 (20.15%) 95/400 (23.75%) 10/121 (8.26%)
History of third ladder analgesic

intake
91/515 (17.67%) 76/393 (19.34%) 15/122 (12.29%)

ASAS-NSAID score at baseline,
mean (S.D.)

25.59 (40.22) 25.78 (42.31) 24.97 (32.50)

CRP (mg/L), mean (S.D.) 15.27 (25.42) 15.75 (27.06) 13.66 (19.03)
BASDAI, mean (S.D.) 5.68 (1.82) 6.00 (1.69) 4.63 (1.85)
ASDAS, mean (S.D.) 3.33 (0.92) 3.41 (0.92) 3.07 (0.88)
Fibromyalgia according to the

FiRST questionnairea
202/526 (38.40%) 179/404 (44.31) 23/122 (18.85)

Variables in bold were significantly different across groups.
a Fibromyalgia considered by FiRST (�5/6).

MASES: Maastricht Ankylosing Spondylitis Enthesitis Score.
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history of synovitis and dactylitis, respectively, in our study,
as opposed to 60 subjects in the Roussou et al. study, of
whom only 18.5% had isolated axial involvement and >70%
had peripheral involvement).

Concomitant fibromyalgia represents a challenge for the as-
sessment of axSpA disease activity by patient-reported out-
comes, as they often find difficult to distinguish FM-related
symptoms from axSpA-related symptoms [24]. However, in-
terestingly enough, in our study, a good overlap between the
two scores existed even in patients without concomitant FM,
which seems even more problematic for the assessment of pos-
sible enthesitic involvement in patients with SpA, even in the
absence of concomitant FM.

As expected, the prevalence of simultaneously high number
of painful sites (ACR 1990 and MASES) was significantly
higher in patients with FM compared with those without FM.
The significant characteristics of patients with a high MASES
score and a high number of tender points, compared with
those without, were HLA B27-negative status, history of talal-
gia, high disease activity with a BASDAI �4 and comorbid fi-
bromyalgia according to the FiRST. In Mease et al.’s study,
the 121/477 (25.4%) patients with axSpA with at least one
enthesitis (mean 3.9 sites) at SPARCC were more likely to be
female (P<0.05) with non-radiographic axSpA (P<0.05),
higher disease activity (higher synovial and joint index, physi-
cian global assessment, ASDAS, BASDAI and BASFI), de-
creased spinal mobility, and poorer QOL. Patients with
enthesitis had more FM and a history of depression and

greater work disability (P< 0.05). These patients had more
often used a biologic treatment (38.8% vs 27.2%) or
csDMARD (24.8% vs 13.3%) and were more frequently re-
ceiving a combination of biologics and csDMARD at the time
of the study (28.6% vs 18.1%) compared with patients with-
out enthesitis [2].

In contrast, in the study by Almodóvar et al. evaluating the
characteristics of axSpA patients with or without concomitant
FM (ACR 1990 criteria), patients with FM were predomi-
nantly female but the presence of enthesitis on MASES was
not significantly different between the two groups [25]. In the
study by Godfrin et al. the number of tender points among
the 18 used to diagnose FM was significantly higher in
patients with FM than in patients with SpA including SpA
with enthesitic form, although 8 of the 11 patients with enthe-
sitic SpA had more than the 11 tender points necessary for a
diagnosis of FM according to the ACR 1990 criteria [26].
Clinical presentation was often similar in these two condi-
tions, except that NSAIDs relieved pain in patients with
enthesitic SpA but not in those with FM.

Our study has several weaknesses but also some strengths.
First of all, as mentioned above, although some studies have
assessed the correlation between enthesitic points of the MEI
[1] or LEI [24] and FM TP, our study is, to our knowledge,
the first study assessing the concordance between the MASES
(a more restricted score than the MEI but also the most widely
used and recommended by ASAS) and FM TP. Another
strength of our study is the large number of patients studied

Figure 3. Bland–Altman plots of ICC. Bland–Altman plots of ICCs for total population. Bland–Altman plots of ICCs for FMþ patients. Bland–Altman plots

of ICCs for FM patients
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compared with other studies evaluating enthesitic scores and
FM [1] and the small amount of missing data.

Also, one may wonder whether including only patients
about to receive a TNFb (and therefore with active disease)
does not constitute a limitation of the study, as we do not
know whether the concordance between the tender points
and the MASES would be the same in patients with less active
disease and therefore less pain, particularly enthesitic pain
[only 61/526 (11.6%) of the patients did not have any tender
points or any painful site on the MASES].

In addition, the question may arise as to whether some
patients in this trial may have been misdiagnosed as having
axSpA when in fact they had isolated FM, especially given the
high prevalence of FM (according to FiRST) and the fact that
patients with FM were more likely to be HLA B27 negative
and less likely to have radiographic or MRI sacroiliitis.
However, it is important to note that all included patients
were diagnosed with axSpA by a rheumatologist, who had
also deemed this disease to require TNFb therapy. Besides,
patients with or without FM (according to FiRST) also

Table 2. Association with high number of 1990 ACR tender points (>9 tender points) and a ‘high’ MASES (>6)

Variable MASES >6 and more than 9 tender points of 1990 ACR criteria Univariate analysis Multivariate analysis

Yes¼77 No¼449 OR (95% CI) P-value OR (95% CI) P-value

Age (years), mean
(S.D.)

42.13 (11.97) 41.12 (11.50) 1.01 (0.99, 1.03) 0.481 — —

Gender (female) 46/77 (59.74%) 199/449 (44.32) 1.86 (1.14 – 3.07) 0.013 1.38 (0.76, 2.53) 0.286
Disease duration

(years), mean
(S.D.)

7.34 (8.91) 6.07 (8.53) 1.02 (0.99, 1.04) 0.231 — —

Education
(university)

32/77 (41.56%) 204/447 (45.64%) 0.85 (0.52, 1.38) 0.507 — —

BMI (2 NA), mean
(S.D.)

26.87 (4.90) 25.79 (5.25) 1.04 (0.99, 1.08) 0.093 1.05 (0.99, 1.10) 0.077

Smoking status
(ever)

48/77 (62.34%) 283/446 (63.45%) 0.95 (0.58, 1.58) 0.851 — —

Inflammatory
back pain

75/77 (97.40%) 424/449 (94.43%) 2.21 (0.64, 13.92) 0.287 — —

History of periph-
eral synovitis

28/75 (37.33%) 115/445 (25.84%) 1.71 (1.01, 2.84) 0.041 1.49 (0.77, 2.83) 0.227

History of periph-
eral enthesitis
(heel)

56/76 (73.68%) 224/446 (50.22%) 2.77 (1.64, 4.88) <0.001 1.87 (1.01, 3.54) 0.049

History of
dactylitis

10/75 (13.33%) 48/447 (10.74%) 1.28 (0.58, 2.56) 0.509 — —

History of IBD 5/76 (6.58%) 24/447 (5.37%) 1.24 (0.41, 3.11) 0.671 — —
History of

psoriasis
17/77 (22.08%) 84/447 (18.79%) 1.22 (0.66, 2.16) 0.500 — —

History of uveitis 12/76 (15.79%) 77/447 (17.22%) 0.90 (0.44, 1.69) 0.758 — —
Family history of

SpA
35/74 (47.30%) 176/427 (41.22%) 1.28 (0.78, 2.10) 0.329 — —

HLA-B27 negative 42/69 (60.87%) 123/399 (30.83%) 3.49 (2.07, 5.97) <0.001 2.38 (1.31, 4.37) 0.005
Good NSAID

response
55/76 (72.37%) 330/434 (76.04%) 0.83 (0.48, 1.45) 0.493 — —

X-ray sacroiliitis 37/76 (48.68%) 243/426 (57.04%) 0.71 (0.44, 1.16) 0.178 — —
MRI sacroiliitis 31/59 (52.54%) 245/345 (71.01%) 0.68 (0.40, 1.14) 0.158 — —
Elevated CRP 44/75 (58.67%) 267/437 (61.10%) 0.90 (0.55, 1.50) 0.690 — —
History of antide-

pressant intake
25/77 (32.47%) 80/444 (18.02%) 2.19 (1.27, 3.71) 0.004 1.39 (0.69, 2.71) 0.346

History of third
ladder analgesic
intake

21/76 (27.63%) 70/439 (15.04%) 2.01 (1.13, 3.50) 0.015 1.64 (0.81, 3.24) 0.163

ASAS-NSAID
score at base-
line, mean (S.D.)

18.56 (39.59) 26.80 (40.25) 0.99 (0.98, 1.00) 0.096 — —

CRP (mg/L), mean
(S.D.)

20.19 (35.47) 14.42 (23.22) 1.01 (0.99, 1.01) 0.072 1.01 (0.99, 1.02) 0.098

BASDAI �4 74/77 (96.10%) 364/449 (81.07%) 5.76 (2.08, 23.90) 0.004 4.18 (1.18, 26.62) 0.058
ASDAS �2.1 76/77 (98.70%) 418/449 (93.10%) 5.64 (1.18, 101.07) 0.091 — —
Fibromyalgia

according to the
FiRST
questionnairea

52/77 (67.53%) 150/449 (33.41%) 4.15 (2.50, 7.04) <0.001 3.38 (1.87, 6.29) <0.001

Variables in bold were significantly different across groups.
a FM considered by FiRST (�5/6).

MASES: Maastricht Ankylosing Spondylitis Enthesitis Score.
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fulfilled the ASAS criteria for SpA, and the other clinical signs
associated with axSpA were equally distributed among the
different subgroups. Moreover, patients in this study had a
sufficiently high level of complaint for their treating rheuma-
tologist to decide to initiate a TNFb, so they could be patients
with severe forms of axSpA (thus more often with radio-
graphic or magnetic sacroiliitis and HLA B27 positive) or
patients with more moderate forms of axSpA but with
concomitant FM. Finally, the higher frequency of positive FM
criteria in patients with ankylosing spondylitis may also be
related to the severity and duration of chronic pain in these
patients with axSpA, according to the underlying hypothesis
of the phenomenon of central sensitization to pain in
rheumatic diseases [27]. Indeed, the pain associated with
spondyloarthritis has a multifactorial origin, both central
and peripheral, related to a currently active inflammation
(on which NSAIDs are relatively effective), or to the conse-
quences of a past inflammation (joint destruction for exam-
ple). Despite NSAIDs, some patients may experience
moderate pain related to altered central pain mechanisms,
such as the chronic widespread pain of fibromyalgia (FM)
that may be associated with SpA, so distinguishing between
the two entities is often difficult. It is crucial to differentiate
FM symptoms from SpA enthesitis symptoms in patients
who do not respond to treatment [28] because SpA is nowa-
days treated with expensive drugs (biotherapy) and direct
costs are higher in patients with concomitant FM than in
those with only FM or isolated SpA, due to the greater fre-
quency of combination therapy or the impact on time off
work, as already explained [29].

Finally, one major limitation of our study is the absence of
imaging such as MRI or ultrasound to confirm the clinical di-
agnosis of enthesitis detected by MASES. Indeed, the question
of the need of systematic evaluation of entheses by imaging
has been raised for some years already. The EULAR recom-
mends using MRI or ultrasound to detect enthesitis [30]. MRI
can provide objective evidence of enthesitic involvement in
patients suspected of having enthesitic SpA, while being nor-
mal in patients with fibromyalgia [26]. In the HEEL study
[31] to investigate the efficacy of etanercept in refractory cal-
caneal enthesitis, MRI of the heel was shown to be of high
value in the evaluation of bone oedema localized to the
Achilles tendon or plantar fascia, defining calcaneal enthesitis
[31]. MRI has limited accessibility outside the hospital so ul-
trasound may be suitable in clinical practice for detecting
enthesitis [32]. Doppler ultrasound evaluation of 14 periph-
eral entheses would make it possible to distinguish patients
with PsA from patients with FM in terms of the number and
distribution of enthesitic sites involved, as well as the presence
of inflammatory changes, with ultrasound evidence of enthes-
opathy of the plantar fascia and Achilles tendon being highly
specific to PsA [33]. Some have suggested that ultrasonogra-
phy is a sensitive and specific method for the diagnosis of SpA
[34–38], but this is not confirmed by the study of Balint et al.
in which ultrasonographic evaluation of the heels did not dif-
ferentiate between patients with SpA and controls [39], nor
by that of Ebstein et al. in which no difference was found be-
tween SpA and RA patients with respect to enthesis abnor-
malities observed on ultrasound, concluding that the
specificity of the ultrasound features of the entheses may be
low in these inflammatory conditions involving the joints and
entheses [40].

Our study, by highlighting the existence of a significant
overlap between MASES and FM TP, and this despite the ab-
sence of concomitant FM (as assessed by the FiRST), raises
the question of the specificity of the purely clinical assessment
of peripheral enthesitis; our results suggest also the important
role of imaging (namely MRI but also ultrasound) in the as-
sessment of enthesitis, particularly in case of polyenthesitic
presentations without any other objective signs of SpA and es-
pecially in order to decide treatment options. This leads to the
question of whether enthesitic points should be differently
evaluated only in patients with concomitant FM, especially as
the presence of comorbid FM does not seem to be related to a
specific phenotype of patients with axSpA. Further studies
seem necessary to assess the metrological performance of
MASES in patients with and without associated fibromyalgia.
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