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Abstract
Background: Enteropathic spondyloarthritides (eSpAs) are chronic inflammatory joint 
diseases associated with inflammatory bowel disease (IBD). Limited data are available on the 
prevalence since arthritis in IBD patients may be underestimated because medications may 
hide disease activity with a possible diagnostic delay.
Objectives: We aimed to evaluate diagnostic delay in eSpA and explore associated 
demographic, clinical, and radiographic characteristics.
Design: Single-centre cross-sectional study conducted on consecutive out-patients referred 
to the combined Gi-Rhe clinic (November 2018–October 2019).
Methods: We analysed eSpA patients for diagnostic delay, disease activity, inflammatory markers, 
conventional radiography (CR) and magnetic resonance images (MRI) of sacroiliac joints/spine.
Results: A total of 190 eSpA patients [118 peripheral SpA, 72 axial (Ax) SpA including 44 non-
radiographic (nr)-axSpA] were enrolled. axSpA patients had a higher prevalence of men sex, 
HLA-B27 positivity, uveitis and pancolitis compared with peripheral eSpA. Median diagnostic 
delay in eSpA was 48 months (IQR 6–77) with no difference between axial and peripheral 
patients. Radiographic-axial SpA (r-axSpA) patients displayed a higher diagnostic delay 
compared with nr-axSpA (median/IQR 36/17–129 versus 31/10–57 months, p = 0.03) and were 
older, with longer disease duration, low education status and high rate of employment than 
patients with nr-axSpA. r-axSpA patients with sclerosis, syndesmophytes and bridge at CR had 
higher diagnostic delay than those without lesions. Men showed higher prevalence of spine 
damage lesions than women as sclerosis, squaring, syndesmophytes and bridges. Longer 
disease duration was detected in patients with radiographic damage as bridge and sacroiliitis 
grade 3. On MRI, sacroiliac bone oedema was associated with reduced diagnostic delay, 
whereas bone erosions were associated with higher diagnostic delay compared with that in 
patients without these lesions. Patients with psoriasis displayed a higher diagnostic delay 
compared to those without skin involvement.
Conclusion: Diagnostic delay was higher in r-axSpA compared with nr-axSpA despite the 
same treatment. Demographic, clinical features and radiological lesions were associated with 
diagnostic delay.
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Diagnostic delay in patients affected by enteropathic spondyloarthritis

Enteropathic Spondyloarthritides (eSpA) are chronic inflammatory joint diseases 
associated with inflammatory bowel disease (IBD). Limited data are available on the 
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Introduction
Enteropathic Spondyloarthritides (eSpAs) are 
chronic inflammatory joint diseases, that fall 
within the spectrum of spondyloarthritis (SpA). 
They are typically associated with inflammatory 
bowel disease (IBD) such as Crohn’s disease 
(CD) and ulcerative colitis (UC).1 SpA primarily 
affect entheses, small and large joints, and the 
axial skeleton joints.2 The Assessment of 
SpondyloArthritis International Society (ASAS) 
classification criteria for SpA distinguishes two 
clinical forms based on the predominant manifes-
tation of the disease: axial SpA (axSpA) and 
peripheral SpA.3 In accordance with ASAS crite-
ria, axSpA is characterized by chronic back pain 
and encompasses radiographic axSpA (r-axSpA) 
as well as non-radiographic axSpA (nr-axSpA), 
which can lead to structural damage and disabil-
ity.4 Classically, patients affected by r-axSpA ful-
fill ASAS criteria and display sacroiliitis on 
radiographs in agreement with the modified New 
York (mNY) criteria.5 In contrast, nr-axSpA 
patients can be identified by the presence of typi-
cal clinical features of SpA combined with either 
inflammatory sacroiliitis seen on the magnetic 
resonance imaging (MRI) scan (imaging arm) or 
HLA-B27 positivity (clinical arm).6 Unlike radi-
ography, MRI can detect inflammatory lesions 

typical of sacroiliitis in SpA patients, allowing cli-
nicians for the recognition of patients in the non-
radiographic stage of the disease much earlier 
than r-axSpA patients, defining chronic and acute 
lesions.7 This earlier detection is crucial due to 
the diagnostic delay associated with the use of 
mNY criteria, as patients with r-axSpA often 
experience symptoms for several years before 
structural changes in the sacroiliac joints (SIJs) 
can be detected.8 Despite this, the delay between 
symptom onset and axSpA diagnosis is still esti-
mated to be 5–14 years.9

The simultaneous presence of extra-articular 
manifestations may serve as an indication for the 
clinicians to consider the possibility of SpA. 
However, there are instances where this aware-
ness is not immediate, and the presence of extra-
articular manifestations may lead to a delayed 
referral of patients with back pain to a rheumatol-
ogist by general practitioners and other 
physicians.10

Factors contributing to diagnostic delays include 
female gender, HLA-B27 negativity, onset of dis-
ease in juvenile versus adult age, the absence of a 
family history of SpA, lack of peripheral arthritis, 
occupational mechanical stress, misinterpretation 
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of axSpA imaging features by specialists other 
than rheumatologists and the initiation of treat-
ment for uveitis, psoriasis, or IBD, which may 
improve articular symptoms and consequently 
postpone referral to a specialist.9

To address these challenges, recommendations 
for the referral of patients suspected of having 
axSpA by non-rheumatologists, such as gastroen-
terologists, have been developed. Additionally, 
guidance has been provided for the effective 
imaging of axSpA to assist both radiologists and 
rheumatologists in the appropriate and efficient 
use of imaging in clinical practice, with the aim of 
enhancing the early diagnosis of axSpA.11

Prompt diagnosis of rheumatologic diseases in 
patients affected by IBD is necessary for optimal 
patient management, as eSpA may lead to perma-
nent disability and structural damage. Moreover, 
delay in diagnosis postpones the introduction of 
appropriate disease-modifying treatment and may 
contribute to poor patient outcomes, including 
higher disease activity, worse physical function 
and more structural damage, compared to 
patients with an earlier diagnosis.12

In eSpA patients, information regarding diagnos-
tic delay across different phenotypes (peripheral 
versus r-axSpA and/or nr-axSpA) is currently una-
vailable. Quantifying the diagnostic delay in this 
particular population and identifying potential 
factors associated with this delay may help in 
building strategies to reduce it.

In this cross-sectional study, we aimed to evaluate 
diagnostic delay in eSpA patients, including 
peripheral SpA, axSpA and both r-axSpA and nr-
axSpA. Our a priori hypothesis posited that indi-
viduals with r-axSpA would exhibit longer 
diagnostic delays compared to those with other 
phenotypes. We analysed potential factors associ-
ated with diagnostic delay, focusing on demo-
graphic, clinical and imaging findings.

Patients and methods
Single-centre cross-sectional study was con-
ducted on consecutive outpatients referred from 
primary care physicians, gastroenterologists, der-
matologists and ophthalmologists to the com-
bined GastroIntestinal-RHEumatic (Gi-Rhe) 
clinic at the University of Rome Tor Vergata 
(Department of Medical Sciences) between 1 

November 2018 and 31 October 2019. All 
patients with IBD experiencing musculoskeletal 
pain were referred to the Gi-Rhe clinic. To avoid 
selection bias, consecutive patients with a diagno-
sis of SpA and concomitant IBD were included in 
the study. The IBD diagnosis was performed by 
expert gastroenterologists, and the SpA diagnosis 
was carried out by expert rheumatologists. AxSpA 
patients were classified as affected by r-axSpA or 
nr-axSpA according to the ASAS criteria,6 
whereas patients with peripheral SpA fulfilled the 
ASAS criteria for peripheral involvement.3 
r-axSpA patients included those with SIJ involve-
ment and/or those with syndesmophytes/ankylo-
sis in radiographs of the spine.13

Inclusion criteria were: (1) diagnosis of SpA with 
symptom duration ⩾ 3 months; (2) diagnosis of 
CD or UC; (3) age >18 years; (4) available demo-
graphic and clinical data and (5) availability of 
conventional radiography (CR) and/or MRI of 
SIJs and cervical/lumbosacral spine from patients 
with axSpA. Patients had to meet all of the above 
criteria. Exclusion criteria were (1) presence of a 
different rheumatologic diagnosis other than SpA; 
(2) lack of imaging to assess axial involvement.

Written informed consent was obtained from all 
enrolled patients. The study was conducted in 
accordance with the ethical principles of the 
Declaration of Helsinki, and the study was 
approved by the scientific ethic committee of the 
University of Rome Tor Vergata (N. 186/16), 
Rome, Italy.

Clinical assessment
At recruitment, comprehensive data on sociode-
mographic characteristics [age, gender, body 
mass index (BMI), current/ex/non-smoker, level 
of education], family history of psoriasis, human 
leucoocyte antigen (HLA)-B27 positivity, clinical 
data such as eSpA duration (time between recruit-
ment and onset of symptoms), diagnostic delay 
(the total lag time from SpA-related symptom 
onset to the first rheumatological encounter), 
IBD location according to Montreal classifica-
tion,14 presence of extra-intestinal and extra-
articular manifestations (i.e. uveitis diagnosed by 
the ophthalmologist through slit lamp exam,15 
erythema nodosum and psoriasis assessed by an 
expert dermatologist,16 current therapy at the 
time of visit including corticosteroids, conven-
tional synthetic and biologic disease-modifying 
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antirheumatic drugs (cs- and bDMARDs) were 
obtained. The rheumatologic assessment included 
a physical examination with 68 tender and 66 
swollen joint count, and evaluation of inflamma-
tory spinal and buttock pain. Additional imaging 
studies, such as ultrasound or MRI, were 
employed as needed for a more detailed evalua-
tion. The presence of enthesitis was evaluated 
using the Spondyloarthritis Research Consortium 
of Canada index17, whereas the presence of dacty-
litis was evaluated by Leeds Dactylitis Index.18 
Erythrocyte sedimentation rate (ESR, mm/h) and 
C-reactive protein (CRP, mg/dl) were measured. 
The disease activity was measured by Ankylosing 
Spondylitis Disease Activity Score (ASDAS, 
CRP-based),19 Bath Ankylosing Spondylitis 
Disease Activity Index,20 Bath Ankylosing 
Spondylitis Functional Index,21 Health 
Assessment Questionnaire modified for SpA 
(HAQ-S),22 Visual Analogue Scale (VAS) for 
pain and patient global (PG)-VAS, IBD activity 
evaluated with Harvey–Bradshaw Index and 
Mayo score.23

Imaging assessment
CR and MR images were conducted at our insti-
tution by two radiologists specializing in muscu-
loskeletal imaging. The radiologists were blinded 
to the patients’ clinical features during the assess-
ment. Imaging procedures adhered to standard 
protocols either within our clinic or at other cen-
tres meeting quality standards. In particular, 
X-ray imaging of SIJs, including anteroposterior 
(AP) oblique view, as well as cervical and lum-
bosacral spine X-ray series in the standard AP 
and lateral views were evaluated. According to the 
mNY criteria, sacroiliitis was diagnosed if bilat-
eral grade 2 inflammatory lesions, or minimum 
unilateral grade 3 lesions in SIJ were present.24,25 
Joint space narrowing, subchondral sclerosis, 
ankylosis and erosions were evaluated. According 
to modified Stoke Ankylosing Spondylitis Spinal 
Score (mSASSS), at spine level, presence of syn-
desmophytes, squaring, sclerosis, erosions and 
ankylosis was assessed.26 SIJs and spine MRI 
examination, conducted with 1.5 or 3-T field 
strength machines with at least T1, T2, short tau 
inversion recovery/T2-fat sat sequences in oblique 
coronal plane for SIJs, and T1–T2 axial and coro-
nal hip scan, were evaluated. According to ASAS 
definition, SIJs-MRI images were considered pos-
itive for sacroiliitis in presence of bone marrow 

oedema (BMO) lesions highly suggestive of SpA 
with ⩾1 BMO lesion on ⩾2 consecutive slices or 
several BMO lesions visible on a single slice.4 The 
MRI inflammatory lesions in the spine were 
defined according to ASAS/Outcome Measures 
in Rheumatology Network criteria.27 Apart from 
BMO, other inflammatory lesions (enthesitis and 
capsulitis) and structural damage lesions (sclero-
sis, erosions, fat metaplasia and ankylosis) were 
also detected by MRI.

Statistical analysis
Sample size calculation was based on national 
database of eSpA.28 According to this reference, a 
sample of 72 subjects with axial involvement pro-
vides 98.6% power to detect a difference with 
p < 0.05 and an alpha error of 0.05. Due to the 
absence of unequivocal data on diagnostic delay in 
eSpA patients, as well as limited previous studies 
comparing nr- and r-axSpA in the eSpA popula-
tion, the sample size for this subgroup was not pre-
calculated. Consequently, the study was exploratory 
in nature. To test normality of datasets the 
D’Agostino and Pearson omnibus test was used. 
Normally distributed variables were presented 
using mean and standard deviation (SD), whereas 
nonnormally distributed variables were summa-
rized with median and percentile ranges. 
Categorical variables were presented with abso-
lute frequencies and percentages. Continuous vari-
ables were compared using the parametric unpaired 
t-est or the nonparametric Mann–Whitney U test 
when appropriate. Categorical variables were per-
formed by Chi-squared test or Fisher’ exact test 
when appropriate. The one-way analysis of vari-
ance was used to estimate whether there is any sig-
nificant difference between the means of two 
independent groups on a dependent variable 
(diagnostic delay). The significance of any correla-
tion was determined by Spearman’s rank correla-
tion coefficient. p values < 0.05 were considered 
significant. All statistical analyses were performed 
using GraphPad Prism version 6 (GraphPad soft-
ware, San Diego, California, USA) and IBM SPSS 
version 24 (IBM Corp., Armonk, NY, USA).

Results

Study population
A total of 289 IBD patients with musculoskeletal 
pain were assessed at the combined GI-Rhe clinic 
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of the University of Rome Tor Vergata. Of these 
IBD patients, 99 were excluded for not meeting 
SpA criteria (Figure 1). Therefore, our study 
included 190 eSpA patients (M 66, F 124, mean 
age 47.5 ± 12.8 years). eSpA patients displayed 
an axial involvement in 72 (37.9%) cases, whereas 
118 (62.1%) patients had a peripheral involve-
ment. Within the axial involvement group,  
28 (38.9%) had r-axSpA and 44 (61.1%) had  
nr-axSpA (Figure 1). The median eSpA disease 
duration in all study population was 49.5 months 

(IQR 24–108) with no significant difference 
between axial and peripheral patients. 
Demographic and clinical characteristics of eSpA 
patients are described in Table 1. Peripheral 
eSpA showed a higher prevalence of females 
(70.3%) compared to the axial group (56.9%) 
(p < 0.0001). Polyarticular involvement was less 
frequent in patients with axSpA compared to 
those affected by peripheral SpA (29.1% versus 
69.5%, p < 0.0001). Uveitis and HLA-B27 posi-
tivity were more common in axSpA patients than 

289 pa�ents screened 
affected by IBD

190 included pa�ents 
affected by eSpA

99 pa�ents 
excluded because 

not eSpA

49  Osteoarthri�s
20  Artrhalgia
14  Non inflammatory low 
back pain
11  Fibromyalgia
2  Rheumatoid Arthri�s
2  Behçet
1  Gout

118 
peripheral 

SpA
72 axSpA

Figure 1. Flowchart of enrolment process.

Table 1. Clinical and demographic characteristics of patients enrolled.

Variables Total eSpA N = 190 Axial SpA N = 72 Peripheral SpA 
N = 118

p Value

Age (years) 47.5 ± 12.8 47.9 ± 12.6 47.4 ± 13.1 NS

Female sex (n/%) 124/65.2 41/56.9 83/70.3**** <0.0001

BMI 24.2 ± 3.7 24.3 ± 3.1 24.1 ± 4 NS

Comorbidities (n/%) 109/57.3 43/59.7 66/55.9 NS

Low education status (n/%) 61/32.8 23/31.9 32.2/38 NS

Employment (n/%) 134/70.5 50/69.4 84/71.8 NS

Smoker (n/%) 109/57.3 41/56.9 68/57.6 NS

IBD surgery (n/%) 52/27.3 20/27.7 32/27.1 NS

Uveitis (n/%) 15/7.8 10/13.9* 5/4.2 0.016

Personal or family history of psoriasis (n/%) 58/30.5 21/29.1 37/31.3 NS

SpA duration (months) 49.5/24–108 52/24–107 48.5/26–108 NS

SpA diagnostic delay (months) 48/6–77 31.5/10–83 21.5/5–73 NS

(Continued)
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Variables Total eSpA N = 190 Axial SpA N = 72 Peripheral SpA 
N = 118

p Value

axial SpA 72/37.9 72/100 – NA

r-axSpA (n/%) 28/14.7 28/38.9 0/0 NS

nr-axial SpA (n/%) 44/23.1 44/61.1 0/0 NS

Peripheral SpA 118/62.1 40/55.5 118/100 NA

HLA-B27 (n/%)a 15/12 12/22.2** 3/4.2 0.004

CD (n/%) 117/61.5 52/72.2* 65/55 0.021

UC (n/%) 73/38.5 20/27.8 53/45* 0.021

CD localization (n/%)  

 L1: Ileum 61/52.1 23/44.2 37/56.9 NS

 L2: Colon 14/11.9 5/9.6 9/13.8 NS

 L3: Ileum-colon 41/35 23/44.2 18/27.7 NS

 L4: Upper 9/7.69 5/9.6 4/6.1 NS

CD behaviour (n/%)  

 B1: nonstricturing 59/50.4 29/55.8 30/46 NS

 B2: stricturing 41/35 17/32.7 24/37 NS

 B3: penetrating 16/13.6 5/9.6 11/17 NS

 P: perianal disease 12/10.2 7/13.4 5/7.6 NS

UC localization (n/%)  

 1: Proctitis 15/20.5 3/15 12/22.6* 0.02

 2: Left colitis 14/19.1 3/15 11/20.7* 0.04

 3: Pancolitis 43/58.9 14/70** 30/56.6 0.006

ESR (mm/h) 20.7 ± 19 25.6 ± 23.7* 17.6 ± 14.5 0.006

CRP (mg/dL) 0.9 ± 2.3 1 ± 2.9 0.8 ± 1.8 NS

ASDAS-CRP 2.6 ± 1.1 2.9 ± 1.2* 2.3 ± 0.9 0.001

PG-VAS (0–100) 43.8 ± 25.6 50 ± 26.4* 40 ± 24.4 0.008

VAS Pain (0–100) 42 ± 27.8 48.3 ± 29* 38.3 ± 26.5 0.019

HAQ-S 0.7 ± 0.64 0.8 ± 0.66 0.65 ± 0.6 NS

Active IBD (n/%) 60/31.5 24/33.3 40/33.9 NS

aHLA-B27 missing data n = 65 (18 in ax SpA group and 47 in peripheral SpA group).
P value < 0.05 are indicated in bold; *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001; normally distributed variables are expressed as 
mean ± standard deviation (SD), whereas nonnormally distributed variables were presented using median and 25°–75° percentile ranges.
ASDAS, ankylosing spondylitis disease activity score; CD, Crohn’s disease; CRP, C-reactive protein; eSpA, enteropathic spondyloarthritis; ESR, 
erythrocyte sedimentation rate; HAQ-S, Health Assessment Questionnaire modified for SpA; HLA, human-leucocyte antigen; IBD, inflammatory 
bowel disease; PG-VAS, patient global-VAS; NA, not applicable; nr-axSpA, non-radiographic axial SpA; NS, not significative; r-axial SpA, 
radiographic axial SpA; UC, ulcerative colitis; VAS, Visual Analog Scale.

Table 1. (Continued)
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Table 2. Clinical and demographic characteristics of axial SpA patients.

Variables r-axial SpA N = 28 nr-axial SpA N = 44 p Value

Age (years) 50.2 ± 12.7 44.7 ± 12.7** 0.005

Female sex (n/%) 12/42.8 29/70 NS

BMI 24.5 ± 3.2 24.2 ± 2.5 NS

Comorbidities (n/%) 11/39.2 28/63.6 NS

Low education status (n/%) 20/71.4 11/25** 0.003

Employment (n/%) 22/78.6 23/52.3* 0.03

Smoker (n/%) 19/67.9 22/50 NS

IBD surgery (n/%) 9/32.1 11/25 NS

Uveitis (n/%) 5/17.9 5/11.3 NS

Personal or family history of psoriasis (n/%) 5/17.9 13/29.5 NS

SpA duration (months) 64/30–159* 48/22–91 0.019

Diagnostic delay of SpA (months) 36/7–129* 31/10–57 0.03

HLA-B27 (n/%)a 7/33 5/15 NS

CD (n/%) 21/75 31/70.4 NS

UC (n/%) 7/25 13/29.5 NS

CD localization (n/%)  

 L1: Ileum 8/38.3 15/48.3 NS

 L2: Colon 1/4.7 4/13 NS

 L3: Ileum-colon 11/52.3 11/38.7 NS

 L4: Upper 4/19 4/13 NS

CD behaviour (n/%)  

 B1: nonstricturing 11/52.3 18/58 NS

 B2: stricturing 9/42.8 8/25.8 NS

 B3: penetrating 1/4.7 4/13 NS

 P: perianal disease 3/14.2 4/13 NS

UC localization (n/%)  

 1: Proctitis 0/0 3/23 NS

 2: Left colitis 0/0 3/23 NS

 3: Pancolitis 6/85.7 7/54 NS

ESR (mm/h) 32.7 ± 28.4* 21 ± 19.2 0.04

CRP (mg/dL) 1.7 ± 4.5 0.6 ± 0.97 NS

(Continued)
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peripheral SpA (13.9% versus 4.2%, p = 0.016 
and 22.2% versus 4.2%, p = 0.004, respectively). 
Among IBD, CD was more prevalent in axSpA 
patients, whereas UC was more prevalent in  
those with peripheral involvement (p = 0.021). 
Moreover, UC patients with peripheral involve-
ment exhibited proctitis and left colitis more  
frequently than axSpA (p = 0.02 and 0.04, respec-
tively), whereaspancolitis was prevalent in 
patients with axial involvement (p = 0.006).

Demographic and clinical characteristics of axSpA 
patients, divided into r-axSpA and nr-axSpA, are 
described in Table 2. Patients with r-axSpA were 
older and had longer disease duration compared 
with nr-axSpA patients (p = 0.005 and p = 0.019, 
respectively). A lower education status and a 
higher rate of employment were found in r-axSpA 
compared with nr-axSpA (p = 0.003 and p = 0.03, 
respectively). No differences in gender, BMI, uvei-
tis, family history of psoriasis, HLA-B27 positiv-
ity, IBD diagnosis and localization/behaviours 
were detected between r-axSpA and nr-axSpA.

Regarding disease activity indices, axSpA patients 
displayed higher ESR, ASDAS-CRP and VAS 
pain compared with peripheral SpA (p = 0.006, 
p = 0.001, p = 0.019, respectively). Likewise, 
r-axSpA patients showed a greater ESR than 

nr-axSpA (32.7 ± 28.4 versus 21 ± 19.2, p = 0.04). 
No differences in IBD disease activity were found 
in the two comparison groups (axial versus periph-
eral and r-axSpA versus nr-axSpA, Tables 1 and 2).

As regard to treatment, in the overall eSpA pop-
ulation, approximately half of the patients were 
on cs- or bDMARD (43.7%, n = 83 and 44.7%, 
n = 85, respectively). Among bDMARDs, adali-
mumab was the most used (51.7%, n = 44), fol-
lowed by infliximab (20%, n = 17). A total of 44 
patients (51.8%) were biologic naïve, whereas 
41 patients (48.2%) were beyond the first line of 
treatment. A higher prevalence of csDMARDs 
was detected in peripheral SpA compared with 
axSpA (48.3% versus 34.7%, p = 0.002), whereas 
higher use of bDMARDs was observed in axSpA 
patients than peripheral ones (50% versus 
35.6%, p = 0.05). The frequency of treatment 
with cs- and bDMARDs was similar in r-axSpA 
and nr-axSpA patients (46.4% versus 34.1% and 
46.4% versus 56.8%, respectively) [Figure 2(a) 
to (c)].

Imaging findings
Imaging data were collected by 72 axSpA patients; 
in particular, we have analysed 28 spine and SIJ 
CR scans from r-axSpA patients, as well as 44 SIJ 

Variables r-axial SpA N = 28 nr-axial SpA N = 44 p Value

ASDAS-CRP 3.1 ± 1.3 2.8 ± 1.1 NS

PG-VAS (0–100) 51.8 ± 27.5 49.2 ± 26 NS

VAS Pain (0–100) 47 ± 29.6 49.2 ± 29 NS

BASDAI 5.2 ± 2.6 5 ± 2.5 NS

BASFI 3 ± 2.6 2.4 ± 2.47 NS

HAQ-S 0.84 ± 0.7 0.77 ± 0.64 NS

Active IBD (n/%) 9/32.1 14/21.8 NS

aHLA-B27 missing data n = 18 (7 r-axial SpA group and 11 nr-axial SpA group).
P value < 0.05 are indicated in bold; *p < 0.05, **p < 0.01; normally distributed variables are expressed as mean ± standard 
deviation (SD), whereas nonnormally distributed variables were presented using median and 25°–75° percentile ranges.
ASDAS, ankylosing spondylitis disease activity score; BADSAI, Bath Ankylosing Spondylitis Disease Activity Index; 
BASFI, Bath Ankylosing Spondylitis Functional Index; CD, Crohn’s disease; CRP, C-reactive protein; eSpA, enteropathic 
spondyloarthritis; ESR, erythrocyte sedimentation rate; HAQ-S, Health Assessment Questionnaire modified for SpA; HLA, 
human-leucocyte antigen; IBD, inflammatory bowel disease; PG-VAS, patient global-VAS; NA, not applicable; nr-axSpA, 
non-radiographic axial SpA; NS, not significative; r-axial SpA, radiographic axial SpA; UC, ulcerative colitis; VAS, Visual 
Analog Scale.

Table 2. (Continued)
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MRI scans and 36 spine MRI from nr-axSpA 
patients. Data of CR and MRI are summarized in 
Table 3.

Sacroiliitis at CR was detected in 13.7% (n = 26) 
of ESpA patients and in 92.9% of r-axSpA. 
Among r-axSpA patients, SIJ CR showed in 
11.5% of cases a grade 2 of sacroiliitis, in 50% of 
cases a grade 3 of sacroiliitis and in 38.5% a grade 
4 of sacroiliitis with total ankylosing of SIJ. From 
CR spine study, the most represented lesion was 
syndesmophyte, presented in 50% of patients, 
followed by sclerosis (32%), squaring (28%) and 
bridges (17.8%).

From SIJ-MRI of nr-axSpA patients, we have 
observed the presence of inflammatory lesions 
(BMO, enthesitis and capsulitis) in 41 patients 
(93.1%), especially BMO (n = 38, 86.3% of 
patients) and at least one chronic lesion (sclero-
sis, erosions, fat metaplasia and ankylosis) in 12 
(34%) patients. The prevalence of inflammatory 
sacroiliitis was 20% (n = 38) in the entire eSpA 
cohort and specifically, it was 86.3% in the nr-
axSpA group. Spine MRI showed inflammatory 
lesions as BMO, enthesitis of interspinous/supras-
pinous ligaments and arthritis of facet joint cap-
sules in 14 cases (38.9%), whereas chronic lesions 
were presented in 4 (9%) patients.

Diagnostic delay in the study population
The analysis of diagnostic delay was conducted 
considering demographic and clinical characteris-
tics in both the entire study population and the 
axSpA group (Tables 1 and 2). In the overall 

eSpA population, the median diagnostic delay 
was 48 months (IQR 6–77), with no significant 
differences between patients with axial and 
peripheral involvement. In the whole study, eSpA 
population positive associations emerged between 
diagnostic delay and age (p = 0.001, R = 0.2) and 
disease duration (p < 0.001, R = 0.9). No signifi-
cant associations were found with the following 
demographic and clinical features sex, BMI, edu-
cation level, employment, smoke habit, uveitis, 
psoriasis, type of IBD, IBD disease activity, HLA-
B27 positivity, SpA disease activity, HAQ-S, 
ESR, CRP, number of cs and bDMARDs (data 
not shown).

From analysis of axSpA group, r-axSpA patients 
showed a longer diagnostic delay compared to 
those with nr-axSpA (median/IQR 36/17–129 
versus 31/10–57 months, p = 0.03).

The presence of psoriasis was associated with a 
longer diagnostic delay in axSpA patients com-
pared to those in patients without skin involve-
ment (118.4 ± 152.3 versus 44.8 ± 57.7, p =  
0.004). No significative differences were found in 
diagnostic delay based on gender, BMI and IBD/
SpA activity. Diagnostic delay was significantly 
higher in patients with any radiographic damage 
according to mSASSS compared with patients 
without radiographic lesion at CR (mSASSS = 0) 
(p = 0.001). In particular, patients with spine scle-
rosis, syndesmophytes and bridge at CR had a 
higher diagnostic delay than those without lesions 
[129 ± 190 versus 52 ± 64.6 months, p = 0.03; 
120 ± 180 versus 51.4 ± 62, p = 0.043; 246.8 ± 260 
versus 51.1 ± 62, p < 0.0001, respectively, Figure 3(a) 

Figure 2. Treatment of eSpA patients.
Percentage of treatment in all eSpA patients (a). csDMARDs and bDMARDs treatments according to axial or peripheral 
involvement (b). csDMARDs and bDMARDs treatments in patients with ankylosing spondylitis and non-radiographic axial 
SpA (c).
**p < 0.01.
axSpA, axial spondyloarthritis; bDMARD, biological disease-modifying antirheumatic drug; COX2i, Cyclooxygenase-2 
inhibitors; csDMARD, conventional synthetic disease-modifying antirheumatic drug; nr-axSpA, non-radiographic axial SpA; 
PDN, prednisone; r-axSpA, radiographic axial SpA.
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Table 3. Distribution of lesions evidenced CR and MRI at spine and SIJ in axSpA patients.

Imaging Lesions N/% r-ax SpA 
(n = 28)

nr-axSpA 
(n = 44)

Peripheral 
axSpA (n = 40)

CR SIJ Joint space narrowing at 
right side

27/96.4 24 3 10

Joint space narrowing at 
left side

26/92.8 26 0 13

Bone irregularity at right 
side

25/89.2 22 3 12

Bone irregularity at left 
side

26/92.8 26 0 14

Sclerosis or partial 
ankylosis at right side

22/78.5 22 0 10

Sclerosis or partial 
ankylosis at left side

23/82.1 23 0 11

Right ankylosis 7/25 7 0 3

Left ankylosis 8/28.5 8 0 3

CR Spine Erosions of vertebral 
endplate

8/28.5 5 3 9

Sclerosis of vertebral 
endplate

9/32.1 7 2 5

Squaring 8/28.5 8 0 0

Syndesmophytes 12/42.8 12 0 6

Bony bridging 5/17.8 5 0 2

MRI SIJ 
inflammatory 
lesions

Bone marrow oedema 38/86.3 3 35 29

Capsulitis 6/13.6 2 4 7

Enthesitis 3/6.8 1 2 5

MRI SIJ 
chronic lesions

Sclerosis 6/13.6 4 2 9

Erosions 6/13.6 2 4 7

Fat metaplasia 11/25 5 6 9

MRI spine 
inflammatory 
lesions

Bone marrow oedema 5/13.9 0 5 4

Facet joint arthritis 7/19.4 2 5 7

Spine ligaments 
enthesitis

2/5.6 0 2 3

MRI spine 
chronic lesions

Fat metapalasia 2/5.6 1 1 2

Sclerosis 1/2.8 1 0 2

Spine erosion 1/2.8 1 0 4

axSpA, axial spondylarthritis; CR, Conventional radiography; MRI, magnetic resonance images; SIJs, sacroiliac joints.
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to (c)]. Moreover, longer disease duration was 
detected in those patients with bridge 
(272.2 ± 264.1 versus 72.9 ± 652, p < 0.0001) 
and sacroiliitis grade 3 (147.7 ± 197.1 versus 
72.2 ± 67.5 months, p = 0.04) compared with 
patients without radiographic damage. Men 
showed a higher prevalence of spinal damage 
lesions than women as sclerosis (32.3% versus 
4.9%, p = 0.002), squaring (25.8% versus 0%, 
p = 0.0006), syndesmophytes (35.5% versus 7.3%, 
p = 0.0028) and bridges (16.1% versus 0%, 
p = 0.007) at CR.

Diagnostic delay was lower in those patients  
that displayed on MRI the presence of BMO 
(52.1 ± 61.8 versus 112.4 ± 170.2 months, p = 0.04), 
and sacroiliitis (50.2 ± 61.9 versus 122 ± 171 months, 
p = 0.01) compared with that in patients without 
these lesions. Higher diagnostic delay was observed 
in patients with chronic lesion of spine bone ero-
sions in MRI compared to that in patients with-
out spine bone erosions (200.1 ± 255.1 versus 
56.7 ± 66 months, p = 0.002) [Figure 4(a) to (c)].

Of a note, AxSpA women had a higher prevalence 
of BMO of SIJ at MRI than men (73.2% versus 
35.5%, p = 0.001).

Discussion
Reducing the diagnostic delay in SpA is a signifi-
cant challenge in the clinical setting, as 

demonstrated by the extensive DANBIO registry, 
encompassing patients affected by rheumatoid 
arthritis, psoriatic arthritis or AS, suggesting the 
strong awareness of the importance of early diagno-
sis.29 The available data on diagnostic delay in 
eSpA patients are inadequate, given the unique 
population where many confounding factors, such 
as the medications for IBD controlling SpA-related 
symptoms, may interfere with a proper diagnosis.30 
Delays can result from clinicians not consistently 
inquiring about joint complaints or patients them-
selves underreporting symptoms, often misinter-
preted for nonspecific mechanical joint or back 
pain. Furthermore, diagnostic delay may indeed 
underestimate the global prevalence of SpA disease 
in IBD, ranging from 4% to  
12%.1 Our cohort revealed a diagnostic delay of 
48 months, below the average delay in AS of 
8–11 years,31 and it is in line with prior findings in 
an eSpA cohort.1 Notably, diagnostic delay was 
21.5 months in peripheral eSpA patients and 
31.5 months in axSpA. The high prevalence of 
peripheral eSpA in cohort corroborates data from 
literature.28–32 Female sex correlated with the 
peripheral involvement, whereas male sex corre-
lated with the axial one, confirming gender-based 
differences in disease presentation in eSpA.33 
However, differently from the literature, gender did 
not impact diagnostic delay in our cohort, neither 
in the whole cohort nor in the peripheral or axial 
ones. Despite females exhibiting differences in dis-
ease presentation and more frequent inflammatory 

Figure 3. Relationship between diagnostic delay and radiographic damage at spine. Diagnostic delay 
expressed in months in patients divided according to the presence or absence of radiographic spine lesions as 
sclerosis (a), syndesmophytes (b) and bridge (c).
*p < 0.05; ****p < 0.0001.
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lesions detected by MRI compared with males, 
existing literature suggests a higher frequency of 
delayed SpA diagnosis in female, albeit potentially 
influenced by physician bias.34 These observations 
need to be replicated in larger cohorts to avoid bias 
of selection and low prevalence of certain disease 
phenotypes. Nevertheless, in the axSpA group, 
patients affected by r-axSpA displayed a longer 
diagnostic delay compared with nr-axSpA ones. 
We attribute the seemingly better performance in 
detecting nr-axSpA to the specific diagnostic meth-
ods employed. MRI is known for its sensitivity in 
detecting early inflammatory changes. Conversely, 
radiographic evidence indicative of r-axSpA may 
manifest slowly, potentially prolonging the delay in 
diagnosis.35,36 Indeed, the presence of BMO and 
sacroiliitis in the MRI was associated with a reduced 
diagnostic delay. Conversely, the presence of 
chronic lesions in the spine, such as bone erosions, 
was associated with a higher diagnostic delay. 
Overall, in our cohort a higher prevalence of nr-
axSpA than r-axSpA was observed and in line with 
data from literature patients with r-axSpA were 
older, with longer disease duration and higher diag-
nostic delay compared with nr-axSpA patients. 
Moreover, low education status and high employ-
ment rate were found in r-axSpA compared with 
nr-axSpA, as previously identified by Haroon et al. 
who demonstrated that PsA patients with low edu-
cation status were significantly more likely to have a 
diagnostic delay of more than 2 years. Education 
status, income and employment status may affect 
the timing to referral, delay in diagnosis and  
outcome in terms of physical, functional and 

radiographic damage.37 The identification of these 
factors might guide clinicians in a tailoring diagnos-
tic approaches, as delayed axSpA diagnosis may 
lead to delayed treatment and irreversible structural 
damage. This in turn can result in significant disa-
bility and pain, which can have a negative impact 
on participation in employment, social activities 
and function.33,38–40

Among radiographic lesions at spine and SIJ, the 
presence of spine sclerosis, bridges and syndesmo-
phytes was associated with diagnostic delay in 
r-axSpA, whereas only bridges and sacroiliitis grade 
3 were correlated with long disease duration. Men 
sex was associated with the presence of sclerosis, 
squaring, syndesmophytes and bridges at CR, 
highlighting the burden of r-axSpA among male 
gender. These findings, in particular the presence 
of spine sclerosis, might represent red flags to iden-
tify early those patients at risk to develop r-axSpA, 
mainly in male patients.41 However, these data 
warrant further exploration in prospective cohorts.

The presence of extra-articular manifestations, 
such as psoriasis, may postpone the rheumato-
logic diagnosis being the patient under the care of 
a dermatologist and gastroenterologist rather 
than a rheumatologist. In our cohort, psoriasis 
was associated with high diagnostic delay. In this 
context, a dedicated referral strategy with screen-
ing validated questionnaire and a multidiscipli-
nary clinic are well-recognized working models 
designed to deliver patient-centred care by cen-
tralizing relevant practitioners at a single physical 

Figure 4. Relationship between diagnostic delay and damage at MRI in spine and SIJs. Relationship between 
diagnostic delay expressed in months in patients with or without MRI lesions as spine erosions (a), SIJ bone 
oedema (b) and sacroiliitis (c).
*p < 0.05
MRI, magnetic resonance imaging; SIJ, sacroiliac joint.
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site improving efficiency, management and reduc-
ing diagnostic delay.1,42–44

This study encompasses some limitations such as 
the single-centre nature of the study which may 
create a bias of selection but at the same time 
avoid bias of inter-rater variability, the relatively 
low number of patients and imaging data when 
divided into different subgroups, the need for 
larger, well-designed studies using multivariable 
modelling to identify earlier patients affected by 
SpA and an axial involvement in IBD patients.

Strength of this study is to add a piece of knowl-
edge in a particular population of eSpA patients 
regarding one of the major issues in clinical  
practice such as the magnitude of diagnostic delay 
in eSpA that may impact the quality of life  
of patients and the costs of a potential disability 
disease-related.

Conclusion
This clinical research investigates diagnostic 
delays in eSpA and explores the clinical and imag-
ing factors contributing to this delay. Key consid-
erations include the presence of psoriasis, spine 
bone erosions on MRI, and spine sclerosis, syn-
desmophytes, and bridging on CR. These factors 
act as crucial red flags, indicating the necessity for 
heightened clinical attention and expediting the 
diagnostic process. The presence of psoriasis 
serves as an early indicator, prompting timely 
consideration of enteropathic SpA in patients 
with back pain. Recognition of spine bone ero-
sions on MRI and observation of imaging mark-
ers aid early diagnosis. Our research aims to 
deepen the understanding of diagnostic delays in 
eSpA, potentially informing recommendations 
and enhancing clinical guidelines. The identifica-
tion of these red flags may lead to more efficient 
diagnostic strategies, promoting early referral 
and intervention, potentially improving patient 
outcomes and quality of life by addressing eSpA 
at its earliest stages.
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