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Abstract
Objective

Enteropathic arthritis (SpA-IBD) refers to the coexistence of spondyloarthritis (SpA) and inflammatory bowel diseases 
(IBD). Whether the initial disease manifestation (SpA-first vs. IBD-first) influences clinical phenotypes and treatment 
outcomes remains uncertain. This study aimed to evaluate potential associations between disease onset and specific 

musculoskeletal manifestations, as well as to identify predictors of therapeutic multi-failure.

Methods
We conducted a retrospective analysis of patients with SpA-IBD evaluated by both rheumatologists and gastroenterologists 
at our multidisciplinary ImmunoCenter from March 2022 to March 2024. We compared demographic, clinical, laboratory, 
and therapeutic characteristics of patients with SpA-first vs. IBD-first presentation. Multivariate logistic regression models 

were employed to assess associations between disease onset and clinical manifestations, and to identify predictors of 
therapeutic multi-failure.

Results
Sixty-six patients were included (IBD-first: n=47, 71%; SpA-first: n=19, 29%). Enthesitis was more prevalent in the 

IBD-first group both at SpA onset (38% vs. 10%, p=0.021) and during follow-up (53% vs. 25%, p=0.034). No significant 
differences were observed in the frequency of axial (65% vs. 64%) and peripheral (60% vs. 66%) involvement or in 
laboratory parameters between the two groups. In the multivariate logistic regression, IBD-first presentation was 

significantly associated with a higher likelihood of developing enthesitis after adjusting for confounders (OR=0.267, 
95% CI=0.076–0.942, p=0.040). Regarding treatment outcomes, psoriasis was significantly associated with increased 

risk of therapeutic multi-failure (OR=6.39, 95% CI=1.60–25.47, p=0.009), whereas other phenotypic features were 
not significantly predictive.

Conclusion
The significantly higher likelihood of developing enthesitis in IBD-first suggests that distinct disease onset patterns 

and clinical phenotypes may influence musculoskeletal manifestations and treatment responses in enteropathic arthritis. 
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Introduction
Patients with spondyloarthritis (SpA) 
may present with purely axial involve-
ment or variable peripheral phenotypes, 
including arthritis, enthesitis, or dactylitis 
(1). SpA frequently coexists with other 
chronic inflammatory diseases, particu-
larly inflammatory bowel disease (IBD), 
in 3-13% of cases (1, 2). Conversely, SpA 
is diagnosed in 6-64% of patients with 
Crohn’s disease (CD) or ulcerative coli-
tis (UC), with a higher prevalence in CD 
(3). The coexistence of these conditions, 
defined as enteropathic arthritis (SpA-
IBD) (9), is supported by shared patho-
genetic mechanisms (4-6) and therapeu-
tic targets (6), the presence of subclinical 
joint and entheseal inflammation in 16-
64% of IBD patients, and histological 
evidence of subclinical gut inflammation 
in up to 60% of SpA patients (7, 8).
Patients with SpA-IBD may experience 
different musculoskeletal phenotypes, 
which are not always synchronous with 
IBD activity (12, 13). The disease can 
manifest initially as either SpA (SpA-
first) or IBD (IBD-first), with the latter 
being the most common presentation 
(10, 11). Despite growing evidence on 
the gut-joint axis and shared inflamma-
tory pathways, limited data exist on how 
the order of disease onset influences 
musculoskeletal phenotypes and treat-
ment outcomes. Given the complexity of 
managing SpA-IBD, a multidisciplinary 
approach involving gastroenterologists 
and rheumatologists is recommended, 
particularly for selecting therapies that 
are effective for both conditions (15).
In this study, we aimed to investigate 
two key aspects of SpA-IBD. First, we 
evaluated whether the order of disease 
onset (IBD-first vs. SpA-first) is associ-
ated with specific musculoskeletal man-
ifestations, including axial involvement, 
peripheral arthritis, enthesitis, psoriasis, 
and uveitis. Second, we assessed the 
predictive value of clinical phenotypes 
in therapeutic multi-failure, defined as 
failure of at least two biologic or tar-
geted synthetic DMARDs with different 
mechanisms of action. 

Materials and methods
Subjects
We took advantage of the multidiscipli-
nary SpA-IBD clinic within the Immu-

no-Center of the Humanitas Research 
Hospital and identified patients with 
coexisting diagnoses of SpA and IBD 
who were consecutively seen between 
March 2022 and March 2024. We in-
cluded patients with SpA who fulfilled 
the ASAS classification criteria for ax-
ial or peripheral SpA (3), and patients 
with CD or UC according to ECCO cri-
teria (4, 5). Of note, 27 (40%) patients 
with SpA also fulfilled the CASPAR 
classification criteria for psoriatic ar-
thritis (6). The study was conducted ac-
cording to the declaration of Helsinki; 
the local Ethics Committees approved 
the study protocol.
We collected demographic and clinical 
data at diagnosis and the last follow-up 
visit. Characteristics included the pres-
ence of the HLA-B27 allele (available 
in patients with the suspect of axial in-
volvement), serum C reactive protein 
(CRP) and fecal calprotectin levels, the 
type of musculoskeletal involvement 
(isolated axial, isolated peripheral in-
cluding arthritis, enthesitis, and dac-
tylitis, or combined) and IBD patterns 
(CD, UC), and the location, extent, 
and behaviour of the disease, accord-
ing to the Montreal classification crite-
ria (7), past or current smoking habits, 
and other comorbidities or associated 
conditions. The musculoskeletal mani-
festations were clinically determined, 
including the presence of enthesitis, 
with the exception of the axial involve-
ment for which MRI was used in the 
presence of inflammatory back pain. 
SpA-first was defined as the presence 
of inflammatory peripheral or axial 
joint involvement at disease presenta-
tion, without gastrointestinal signs or 
symptoms. Conversely, patients who 
presented with intestinal involvement 
and later developed clinical signs of 
peripheral or axial arthritis were clas-
sified as IBD-first. No patient had con-
comitant onset of SpA and IBD. SpA 
remission was based on the ASDAS 
score, with inactive disease as ASDAS 
<1.3 (8), while IBD remission required 
both clinical remission (absence of 
symptoms) and endoscopic remission 
based on the latest available colonosco-
py report. The assessment of enthesitis 
was based on the clinical evaluation of 
the most frequent entheseal sites (e.g. 
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Achilles tendon, plantar fascia, costo-
sternal junctions) performed by expe-
rienced rheumatologists during multi-
disciplinary evaluations. Imaging tech-
niques, including ultrasound or MRI, 
were not performed in all patients. 
Axial involvement was suspected in 
the presence of inflammatory back pain 
and/or radiological signs of sacroiliitis 
or spinal involvement, based on x-ray 
or MRI, according to the ASAS clas-
sification criteria for axial SpA (3).
Treatment history was recorded at 
the last follow-up visit, and included 
non-steroidal anti-inflammatory drugs 
(NSAIDs), glucocorticoids, conven-
tional (cs), biological (b) and targeted 
synthetic (ts) disease-modifying anti-
rheumatic drugs (DMARD), together 
with mesalazine. Multi-drug failure 
was defined in patients who failed more 
than 2 b- or ts-DMARDs with different 
mechanisms of action.

Statistical analysis
The study protocol was designed prior 
to the data collection and analysis un-
der the umbrella agreement that allows 
the collection of retrospective clinical 
data at our institution and approved by 
the local Humanitas IRB as protocol 
60/24. 
Descriptive statistics are presented as 
means with standard deviations (SD) 
or medians with interquartile ranges 
(IQRs) for continuous variables, and 
as absolute frequencies and percent-
ages for categorical variables. All sta-
tistical analyses were conducted using 
STATA/IC 15.1 (revision 03 Feb 2020; 
StataCorp). 
To investigate the association between 
disease onset (SpA-first vs. IBD-first) 
and specific clinical manifestations, 
we conducted a series of multivari-
able logistic regression models, where 
each main clinical feature (enthesitis, 
psoriasis, uveitis, axial involvement, 
peripheral involvement) was treated 
as a dependent variable, and disease 
onset was the primary predictor of in-
terest. These models were adjusted for 
relevant confounders, including age, 
gender, and disease duration. The se-
lection of confounders was based on a 
combination of prior literature review, 
statistical relevance, and expert con-

sensus from a multidisciplinary team 
of physicians and methodologists. 
For the second study objective, assess-
ing predictors of therapeutic multi-fail-
ure, we performed a separate multivari-
able logistic regression analysis. In this 
model, multi-failure was the dependent 
variable, while independent variables 
included key clinical manifestations 
with age, sex, and disease duration as 
potential confounders.
The following clinical variables were 
included in the multivariable logistic 
regression models as covariates: age 
at SpA diagnosis, sex, and disease du-
ration (calculated from the time of the 
first IBD or SpA diagnosis to the last 
available follow-up). In models assess-
ing predictors of therapeutic multi-fail-
ure, the following disease features were 
also included: isolated axial involve-
ment, isolated peripheral involvement, 
psoriasis, enthesitis, and uveitis. These 
were selected based on their potential 
influence on treatment outcomes, as 
suggested by previous literature and 
clinical experience.
Results from logistic regression models 
are presented as adjusted odds ratios 
(ORs) with 95% confidence intervals 
(CIs) and corresponding p-values. An 
OR >1.0 indicates an increased likeli-
hood of the outcome in the exposure 
group compared to the reference cat-
egory, while an OR <1.0 suggests a de-
creased probability.
Given the reported interdependence 
among specific musculoskeletal and 
extra-articular manifestations in enter-
opathic arthritis and spondyloarthritis 
(9-14) multiple testing correction us-
ing the False Discovery Rate (FDR) 
was not applied. Instead, statistical 
significance was interpreted within the 
context of previously established as-
sociations between disease features, as 
supported by the available literature. 
Missing data were not imputed, and 
analyses were conducted using com-
plete cases. Model robustness was as-
sessed through collinearity diagnostics, 
and in cases where high variance infla-
tion factors (VIF >5) indicated poten-
tial multicollinearity, alternative model 
specifications were considered, such 
as variable exclusion or combination 
where clinically appropriate.

Results
General characteristics of 
the study population
The demographic and clinical charac-
teristics of patients with enteropathic 
arthritis (n=66) are illustrated in Ta-
ble I. Among these, 47 patients (71%) 
had IBD-first onset (IBD-first), while 
19 (29%) had SpA-first onset (IBD-
first). At SpA onset, 41 patients (62%) 
presented with axial involvement, 43 
(65%) with peripheral involvement, and 
only 19 (29%) with both phenotypes. 
Enthesitis was present at SpA onset in 
20 patients (30%). Considering con-
comitant IBD, 39 patients (60%) had 
Crohn’s disease (CD), and 28% had 
complications such as stenosis, ab-
scesses, or fistulas. Most CD patients 
had ileal involvement (49%), while the 
predominant phenotype in UC was pan-
colitis (41%). Twenty-one /66 patients 
(33%) had HLA-B27 testing available 
and 43% tested positive. Ongoing treat-
ments at the last follow-up included 
low-dose glucocorticoids (24%), all 
≤5 mg prednisone equivalent, NSAIDs 
(30%), and conventional DMARDs 
(methotrexate in 18%, sulfasalazine in 
12%). Biologic therapies were used in 
42% of patients, predominantly TNF 
inhibitors (adalimumab, infliximab, 
golimumab, certolizumab), while 23% 
were receiving ustekinumab, 22% 
vedolizumab, and 10% JAK inhibitors 
(upadacitinib or tofacitinib). At the last 
follow-up, 54% of IBD patients were 
in clinical and endoscopic remission, 
while SpA remission was observed in 
56% of cases. However, concomitant 
remission of both diseases was achieved 
in only 29% of patients. Multi-drug fail-
ure was observed in 38% of cases.

Comparison of clinical 
characteristics based on disease onset
The demographic and clinical character-
istics of SpA-first and IBD-first patients 
are summarised in Table II. Among 
musculoskeletal manifestations, en-
thesitis was significantly more frequent 
in the IBD-first group, both at SpA on-
set (38% vs. 10% in SpA-first, p=0.021) 
and during follow-up (53% vs. 25% in 
SpA-first, p=0.034). No significant dif-
ferences were observed between IBD-
first and SpA-first patients regarding ax-
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ial (65% vs. 64%) and peripheral (60% 
vs. 66%) involvement, age of onset, 
laboratory features, or ongoing treat-
ments. Serum CRP levels were higher 
in the SpA-first group, both at disease 

onset (7±8 vs. 2±4 mg/dL in IBD-first, 
p=0.009) and at last follow-up (1±2 vs. 
0.5±0.6 mg/dL in IBD-first, p=0.012). 
HLA-B27 was more frequent in the 
SpA-first group (50% vs. 6%), though 
this difference did not reach statistical 
significance (p=0.060). Fecal calpro-

tectin and other laboratory parameters 
showed no significant differences.

Association between disease 
onset and clinical manifestations
Through multivariate logistic regres-
sion analysis adjusted for age, sex, and 

Table I. Baseline demographic and clinical 
characteristics of the study population. 

	 n=66

Age at inclusion, years, mean (SD)	 49 	(12)
Male gender, n. (%)	 29 	(44)
Disease duration, years, mean (SD)	 14 	(10)
Positive familiar history, n. (%)	 19 	(29)
BMI, mean (SD)	 24 	(4)
Smoke ever, n. (%)	 41 	(62)
Dyslipidaemia, n. (%)	 7 	(11)
Hypertension, n. (%)	 15 	(23)
Cancer, n. (%)	 13 	(20)
Depression, n. (%)	 6 	(9)
CAD, n. (%)	 4 	(6)
Diabetes mellitus, n. (%)	 4 	(6)
Fibromyalgia, n. (%)	 9 	(14)
SpA-first onset, n. (%)	 19 	(29)
Axial involvement at onset, n. (%)	 41	 (62)
Peripheral involvement at onset, n. (%)	 43 	(65)
Peripheral + axial at onset, n. (%)	 19 	(29)
Enthesitis at onset, n. (%)	 20 	(30)
Axial involvement only, n. (%)	 16 	(24)
Peripheral involvement only, n. (%)	 21 	(32)
Peripheral + axial involvement, n. (%)	 29 	(44)
Enthesitis ever, n. (%)	 30 	(45)
Dactylitis ever, n. (%) 	 4 	(6)
Psoriasis ever, n. (%)	 25 	(38)
Nail psoriasis ever, n. (%)	 7 	(11)
Uveitis ever, n. (%)	 6 	(9)
Erythema nodosum ever, n. (%)	 4 	(6)
CASPAR fulfilment, n. (%)	 27 	(41)
Crohn’s disease, n. (%)	 39 	(60)
Crohn’ disease - localisation:	
   Ileal, n. (%)	 19 	(49)
   Colic, n. (%)	 15 	(38)
   Ileo-colic, n. (%)	 4 	(15)
   All digestive, n. (%)	 2 	(5)
Crohn’s disease - phenotype:
   Inflammatory n. (%)	 22	 (56)
   Stenosing n. (%)	 17 	(44)
   Fistulous, n. (%) 	 5 	(13)
   With perianal involvement, n. (%)	 7 	(18)
Ulcerative colitis - extent:
   Rectum, n. (%)	 5 	(18)
   Colon, n. (%)	 9 	(33)
   Pancolitis, n. (%)	 11 	(41)
   Other, n. (%)	 2 	(8)
IBD complications, n. (%)	 28 	(42)
SpA remission, n. (%)	 37 	(56)
IBD remission, n. (%)	 36 	(54)
Both SpA and IBD remission, n. (%)	 19 	(28)
HLA-B27, n. (%)	 3/21 	(18)
CRP at onset md/dL, mean (SD)	 0.4 	(0.5)
CRP mg/dL, mean (SD) 	 1 	(1)
Calprotectin at onset, ug/g, mean (SD)	  678 (1049)
Calprotectin, ug/g, mean (SD)	     132 	(211)

BMI: Body Mass index; CAD: cardiovascular 
disease; SpA: spondylarthritis; CASPAR: ClAS-
sification criteria for Psoriatic Arthritis; IBD: 
inflammatory bowel disease; HLA-B27: human 
leukocyte antigen-B27; CRP: C-reactive protein.

Table II. Demographic and clinical characteristic of the study population, stratified by type 
of onset. 

	 SpA-first n=19	 IBD-first n=47	

Age at inclusion, years, mean (SD)	 51 	(12)	 49 	(12)	
Male gender, n. (%)	 11 	(58)	 18 	(38)	
Disease duration, years, mean (SD)	 11 	(10)	 15 	(10)	
Positive familiar history, n. (%)	 7 	(37)	 12 	(25)	
BMI, mean (SD)	 25 	(5)	 23 	(4)	
Smoke ever, n. (%)	 13 	(68)	 28 	(60)	
Dyslipidaemia, n. (%)	 3 	(16)	 4 	(8) 	
Hypertension, n. (%)	 5 	(26)	 10 	(21)	
Cancer ever, n. (%)	 4 	(21)	 9 	(19)	
Depression, n. (%)	 3 	(16)	 3 	(6)	
CAD, n. (%)	 2 	(10)	 2 	(4)	
Diabetes mellitus, n. (%)	 2 	(10)	 2 	(4)	
Fibromyalgia, n. (%)	 3 	(16)	 6 	(13)	
Axial involvement at onset, n. (%)	 12 	(63)	 29 	(62)	
Peripheral involvement at onset, n. (%)	 12 	(63)	 31 	(66)	
Peripheral + axial at onset, n. (%)	 5 	(26)	 14 	(30)	
Enthesitis at onset, n. (%)	 2 	(10)	 18 	(38)	
Axial involvement only, n. (%)	 4 	(21)	 12 	(25)	
Peripheral involvement only, n. (%)	 8 	(42)	 13 	(28)	
Peripheral + axial involvement, n. (%)	 7 	(37)	 22 	(47)	
Enthesitis ever, n. (%)	 5 	(26)	 25 	(53)	
Dactylitis ever, n. (%) 	 0		  4 	(8)	
Psoriasis ever, n. (%)	 7 	(37)	 18 	(38)	
Nail psoriasis ever, n. (%)	 0		  7 	(15)	
Uveitis ever, n. (%)	 2 	(10)	 4 	(8)	
Erythema nodosum ever, n. (%)	 3 	(6)	 1 	(1)	
CASPAR fulfilment, n. (%)	 5 	(26)	 22 	(47)	
Crohn’s disease, n. (%)	 13 	(69)	 26	 (55)	
IBD disease duration, years, mean (SD)	 4 	(4)	 15 	(10)	
IBD complications, n. (%)	 8 	(40)	 23 	(49)	
SpA remission, n. (%)	 8 	(40)	 29 	(62)	
IBD remission, n. (%)	 10 	(53)	 26 	(55)	
Both SpA and IBD remission, n. (%)	 4 	(20)	 15 	(32)	
HLA-B27, n. (%)	 2/5 	(48)	 1/16 	(6.3)	
CRP at onset md/dL, mean (SD)	 7 	(8)	 2 	(4)	
CRP mg/dL, mean (SD)	 1 	(2)	 0.5 	(0.6)	
Calprotectin at onset, ug/g, mean (SD)	 661 	(1188)	 594 	(859)	
Calprotectin, ug/g, mean (SD)	 104 	(125)	 143 	(238)	
Current glucocorticoids, n. (%)	 6 	(31)	 10 	(21)	
Current NSAIDs, n. (%)	 6 	(32)	 13 	(28)	
Current salazopyrin, n. (%)	 1 	(5)	 7 	(15)	
Current mesalazine, n. (%)	 2 	(10)	 10 	(21)	
Current MTX, n. (%)	 5 	(26)	 7 	(15)	
Current anti-TNF, n. (%)	 7 	(37)	 21 	(45)	
Current ustekinumab, n. (%) 	 5 	(26)	 10 	(21)	
Current vedolizumab, n. (%)	 2 	(10)	 12 	(27)	
Current tsDMARDs, n. (%)	 1 	(5)	 6 	(13)	
   upadacitinib, n. 	 1 		 4	
   tofacitinib, n.	 0		  2	
Drug multi-failure, n. (%)	 7 	(39)	 18 	(40)	

BMI: Body Mass index; CAD: cardiovascular disease; SpA: spondylarthritis; CASPAR: ClASsifica-
tion criteria for Psoriatic Arthritis; IBD: inflammatory bowel disease; HLA-B27: human leukocyte 
antigen-B27; CRP: C-reactive protein; NSAIDs: non-steroidal anti-inflammatory drugs; MTX: metho-
trexate; TNF: tumour necrosis factor; IL12/23: interleukin 12/23; tsDMARDs: target synthetic disease-
modifying anti-rheumatic drugs.
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disease duration, we found that patients 
with IBD-first onset had a significantly 
higher likelihood of developing enthesi-
tis compared to those with SpA-first 
onset (OR=0.27, 95% CI=0.08–0.94, 
p=0.040) (Table III). However, no sig-
nificant associations were observed 
between disease onset and other mus-
culoskeletal features, including axial 
involvement, peripheral arthritis, dacty-
litis, psoriasis, and uveitis.

Predictors of therapeutic multi-failure
To explore potential predictors of treat-

ment resistance, we conducted a mul-
tivariate logistic regression analysis 
using therapeutic multi-failure as the 
dependent variable. Psoriasis emerged 
as a significant predictor of therapeutic 
failure, with an odds ratio of 6.39 (95% 
CI=1.60–25.47, p=0.009), indicating 
that patients with psoriasis had a mark-
edly increased likelihood of failing 
multiple biologic or targeted synthetic 
DMARDs. Enthesitis and other mus-
culoskeletal manifestations were not 
significantly associated with therapeu-
tic failure. Disease duration was also 

independently associated with a multi-
failure status (OR=1.09, 95% CI=1.01–
1.18, p=0.021).

Discussion
Enteropathic arthritis is the least studied 
subset of the SpA spectrum disorders 
despite the rapidly evolving evidence 
on IBD and SpA as separate entities, 
and the clinical, pathophysiological, and 
treatment aspects have a wide heteroge-
neity often requiring a multidisciplinary 
approach. Specific musculoskeletal and 
extra-articular manifestations of IBD-
related arthritis have been shown to 
be closely associated, highlighting the 
strong interconnection between intesti-
nal inflammation and joint involvement 
(gut-joint axis). This relationship has 
been extensively discussed and dem-
onstrated, reinforcing the concept of an 
interdependence among specific muscu-
loskeletal and extra-articular manifes-
tations which cannot be considered as 
fully independent (9-14).
Our data are based on a multidisci-
plinary approach and provide novel 
evidence that enthesitis may more com-
monly represent the initial manifestation 
in patients where IBD precedes SpA. 
Additionally, our findings highlight the 
challenge of achieving simultaneous 
remission of both conditions, with only 
29% of patients reaching this outcome. 
Our cohort of 66 patients with IBD-
associated SpA allowed to focus on 
the clinical and laboratory character-
istics, evaluating potential differences 
between patients presenting first with 
rheumatological manifestations (SpA-
first) and those developing IBD first 
(IBD-first). In the majority of patients 
(71%) gastro-intestinal manifestations 
preceded joint disease and in particular 
CD was the most common IBD asso-
ciated with SpA manifestations, in line 
with previous data (15, 16). The higher 
frequency of the IBD-first phenotype 
in our cohort supports the consolidated 
hypothesis considering gut inflamma-
tion as a key player in the pathogenesis 
of SpA (17, 18). In fact, in last decades 
several authors investigated and revis-
ited the gut-joint and most of all the 
gut-enthesis axis demonstrating that, in 
genetic predisposed animals prone to 
develop SpA, similar to the SKG mu-

Table III. Demographic and clinical characteristic of the study population, stratified by 
rheumatological phenotype. 

	 Axial only	 Peripheral only	 Peripheral + axial
	 n=16	 n=21	 n=29

Age at inclusion, years, mean (SD)	 51 	(11) 	 0.639	 50 	(12) 	 0.635	 48 	(12) 	 0.909
Male sex, n. (%)	 5 	(31) 	 0.240	 7 	(33)  	 0.236	 17 	(59)  	 0.033 
Disease duration, years, mean (SD)	 10 	(7) 	 0.071	 15 	(12) 	 0.186	 15 	(11) 	 0.928
Positive familiar history, n. (%)	 3 	(19) 	 0.308	 7 	(33) 	 0.577	 9 	(31) 	 0.721
BMI, mean (SD)	 24 	(4) 	 0.806	 24 	(5) 	 0.472	 23 	(4) 	 0.364
Smoke ever, n. (%)	 11 	(69) 	 0.530	 9 	(43)  	 0.028	 21 	(72) 	 0.127
Dyslipidaemia, n. (%)	 3 	(19) 	 0.224	 2 	(9) 	 0.845	 2 	(7)  	 0.386
Hypertension, n. (%)	 6 	(37) 	 0.105	 6 	(29) 	 0.439	 3 	(10)  	 0.034
Cancer ever, n. (%)	 4 	(25) 	 0.540	 4 	(19) 	 0.928	 5 	(17) 	 0.657
Depression, n. (%)	 0 		 0.146	 3 	(14) 	 0.316	 3 	(10) 	 0.754
CAD, n. (%)	 1 	(6)  	 0.971	 2 	(9) 	 0.421	 1 	(3) 	 0.431
Diabetes mellitus, n. (%)	 1 	(6)  	 0.971	 2 	(9) 	 0.421	 1 	(3) 	 0.431
Fibromyalgia, n. (%)	 1 	(6) 	 0.323	 5 	(24) 	 0.100	 3 	(10)  	 0.490
Primarily-SpA onset n. (%)	 4 	(25) 	 0.701	 8 	(38) 	 0.254	 7 	(24) 	 0.460
Enthesitis ever, n. (%)	 4 	(25) 	 0.059	 12 	(57) 	 0.193	 14 	(48) 	 0.684
Dactylitis ever, n. (%) 	 0 		 0.243	 2 	(9) 	 0.421	 2 	(7)	 0.801
Psoriasis ever, n. (%)	 6 	(37)  	 0.971	 5 	(24) 	 0.107	 14 	(48) 	 0.123
Nail psoriasis ever, n. (%)	 2 	(12) 	 0.777	 1 	(5)  	 0.292	 4 	(14)  	 0.457
Uveitis ever, n. (%)	 1 	(6) 	 0.650	 2 	(9) 	 0.933	 3 	(10) 	 0.754
Erythema nodosum ever, n. (%)	 2 	(12) 	 0.215	 1 	(5) 	 0.763	 1 	(3) 	 0.431
Crohn’s disease, n. (%)	 10 	(62) 	 0.750	 10 	(48) 	 0.195	 19 	(65) 	 0.347
IBD complication, n. (%)	 9 	(56)  	 0.199	 7 	(33) 	 0.307	 12 	(41) 	 0.879
SpA remission, n. (%)	 11 	(69) 	 0.240	 11 	(52) 	 0.681	 15 	(52) 	 0.530
IBD remission, n. (%)	 5 	(31) 	 0.032	 14 	(67)	 0.177	 17 	(59) 	 0.556
Both SpA and IBD remission, n. (%)	 4 	(25) 	 0.733	 6 	(29) 	 0.979	 9 	(30) 	 0.788
HLA-B27, n. (%)	 0/3 	(0) 	 0.445	 0/4 	(0) 	 0.364	3/14 	(27) 	 0.186
CRP at onset md/dL, mean (SD)	 2 	(3) 	 0.056	 4 	(8) 	 0.153	 4 	(5)	 0.756
CRP mg/dL, mean (SD)	 0.80 	(1) 	 0.433	 0.81 	(1.5) 	 0.204	0.54 	(0.74) 	 0.068
Calprotectin at onset, ug/g, mean (SD)	 301 	(242) 	0.066	 808 	(1454) 	0.391	 789 	(1010) 	0.443
Calprotectin, ug/g, mean (SD)	 150 	(250) 	0.675	 129 	(244) 	 0.791	 123 	(166) 	 0.546
Current glucocorticoids, n. (%)	 2 	(12) 	 0.195	 6 	(29)  	 0.609	 8 	(29) 	 0.520
Current NSAIDs, n. (%)	 2 	(12) 	 0.090	 9 	(43)  	 0.095	 8 	(29)  	 0.919
Current salazopyrin, n. (%)	 3 	(19) 	 0.351	 2 	(9) 	 0.659	 3 	(10) 	 0.695
Current mesalazine, n. (%)	 3 	(19) 	 0.920	 5 	(24) 	 0.418	 4 	(14) 	 0.413
Current MTX, n. (%)	 3 	(19) 	 0.946	 4 	(19) 	 0.901	 5 	(17) 	 0.861
Current anti-TNF, n. (%)	 7 	(44) 	 0.902	 9 	(43) 	 0.961	 12 	(41)  	 0.879
Current ustekinumab, n. (%) 	 3 	(19) 	 0.663	 4 	(19)  	 0.626	 8 	(28) 	 0.404
Current vedolizumab, n. (%)	 4 	(27) 	 0.608	 4 	(19) 	 0.702	 6 	(21)	 0.939
Current tsDMARDs, n. (%)	 0		  0.113	 2 	(9) 	 0.845	 5 	(17)  	 0.121
Drug multi-failure, n. (%)	 5 	(33) 	 0.565	 6 	(32) 	 0.388	 14 	(48)  	 0.198

BMI: Body Mass index; CAD: cardiovascular disease; SpA: spondylarthritis; CASPAR: ClASsifica-
tion criteria for Psoriatic Arthritis; IBD: inflammatory bowel disease; HLA-B27: human leukocyte 
antigen-B27; CRP: C-reactive protein; NSAIDs: non-steroidal anti-inflammatory drugs; MTX: metho-
trexate; TNF: tumour necrosis factor; IL12/23: interleukin 12/23; tsDMARDs: target synthetic disease-
modifying anti-rheumatic drugs.
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rine model, intestinal inflammation is a 
trigger for entheseal inflammation (19, 
20). The mouse experimental models 
suggest that a disruption in the gut bar-
rier results in a dysfunctional interac-
tion between the mucosal immune sys-
tem and the gut microbiota representing 
the primum movens in SpA (21). This in 
turn perpetuates a gut-joint axis involv-
ing trafficking of cells between the gut 
and the joint or enthesis (22), including 
mucosa-associated T invariant (MAIT) 
cells (23) and microbial translocation 
(24-26). Hence, in vitro evidence of 
immune cell homing from the intes-
tinal mucosa to the entheses (27) may 
in part explain the intimate connection 
between the gut and the entheses and 
why the entheses are the epicenter of 
inflammation in the patient with both 
SpA and IBD. 
We are intrigued by the observation that 
our results are consistent with the work-
ing hypothesis as enthesitis is the ear-
liest feature of SpA in patients already 
diagnosed with IBD. Furthermore, 
enthesitis is the most common mus-

culoskeletal manifestation observed 
in the IBD-first group throughout the 
disease course, while other disease 
domains are equally distributed in the 
cohort. This finding, if confirmed, may 
have potential implications in clinical 
practice and influence the decisional 
algorithms for the management of this 
complex disease. According to the cur-
rent guidelines (28, 29), the goal of IBD 
treatment is to inhibit intestinal inflam-
mation and reduce the risk of complica-
tions, but some of drugs recommended 
as first-line therapy (i.e. mesalazine or 
topical drugs) have no efficacy on this 
musculoskeletal domain. Conversely, 
drugs used as first line treatment for 
arthritis, such as sulfasalazine or MTX, 
also have some efficacy on the intesti-
nal inflammation. This might further 
explain why in most patients gut dis-
ease predates joint manifestations, as 
also observed in our study. However, as 
demonstrated in other autoimmune dis-
eases (30), immunomodulatory treat-
ment is apparently unable to reverse the 
pathogenetic mechanisms underlying 

disease development, and this explains 
the occurrence of joint disease during 
IBD irrespective of treatments. 
The prevalence of different musculo-
skeletal phenotypes of SpA-IBD re-
mains poorly defined, leading to sub-
stantial variation in case-finding meth-
ods across studies (31–33) and reducing 
the reliability of phenotype compari-
sons in the literature. In our cohort, the 
HLA-B27 allele was more frequent in 
SpA-first patients compared to the IBD-
first onset. Regarding SpA phenotypes, 
musculoskeletal involvement showed 
a balanced distribution, with 62% of 
patients presenting axial involvement, 
65% peripheral involvement, and 29% 
exhibiting both, aligning with existing 
literature (34). Moreover, in patients 
with combined phenotype (peripheral 
plus axial manifestations) we reported 
a higher prevalence of male sex and 
HLA-B27 allele compared to those 
with isolated axial or peripheral in-
volvement. 
Furthermore, significantly higher CRP 
levels are observed in the SpA-first 
group suggesting more inflammatory 
phenotype both at disease onset as at 
last visit, while fecal calprotectin lev-
els and other laboratory markers did 
not differ significantly. Previous stud-
ies and meta-analyses reported an in-
creased risk of psoriasis and PsA in 
the IBD population, especially for CD 
(35-37). Since the immune mechanisms 
of IBD and SpA are largely shared also 
by psoriasis, the clinical characteris-
tics of this subgroup of patients with 
both SpA-IBD and psoriasis may hold 
pathogenetic significance. As many as 
40% of our patients with SpA-IBD also 
fulfilled the CASPAR classification cri-
teria for PsA (with a family or personal 
history of skin and/or nail psoriasis) 
and these presented more frequently as 
IBD-first, thus reinforcing the hypoth-
esis of an intestinal primary mechanism 
in the pathogenesis of SpA and related 
disorders, including PsA. This sub-
group of patients also has a higher risk 
of failing multiple lines of therapy, like-
ly due to a longer disease duration. Of 
note, patients with SpA-IBD and pso-
riasis displayed a more frequent use of 
ustekinumab at gastrointestinal dosage. 
Despite the efforts of a multidiscipli-

Table IV. Multivariate logistic regression models were performed to assess the association 
between disease onset type and specific musculoskeletal manifestations. 

	 Odds ratio	 Std. err.	 P>|z|	 [95% Conf. interval]

Peripheral involvement	 2.59939	 1.610268	 0.123	 0.7719156–8.753327
Axial involvement	 0.4793469	 0.3540511	 0.319	 0.1127049–2.038718
Psoriasis	 0.5885032	 0.3609912	 0.387	 0.1768548–1.958307
Enthesitis	 0.2672108	 0.1717069	 0.040	 0.0758369–0.9415153
Uveitis	 0.8815217	 0.8916577	 0.901	 0.1214071–6.400618

The outcomes are listed in the first column, representing different clinical features. Odds ratios (ORs) 
refer to the likelihood of presenting each musculoskeletal feature in patients with SpA-first onset (ref-
erence category: IBD-first onset). An OR >1 indicates a higher probability of having the respective 
manifestation in SpA-first onset patients, whereas an OR <1 suggests a lower probability compared to 
IBD-first onset patients. The models were adjusted for potential confounders, including age, sex, and 
disease duration. 95% confidence intervals (CIs) and p-values are provided for statistical interpretation.

Table V. Therapeutic multi-failure: univariate and multivariate logistic regression.

Variabile	 OR 	 IC 95% 	 p	 OR	 IC 95% 	 p
	 Univariate	 Univariate	 Univariate	 Multivariate	 Multivariate	Multivariate

Peripheral involvement	 2.599	 (0.77–8.75)	 0.123	 0.805	 (0.17–3.85)	 0.786
Axial involvement	 0.479	 (0.11–2.04)	 0.319	 1.237	 (0.20–7.64)	 0.818
Psoriasis	 0.588	 (0.18–1.96)	 0.387	 6.389	 (1.60–25.47)	 0.009
Enthesitis	 0.267	 (0.08–0.94)	 0.040	 0.838	 (0.21–3.42)	 0.806
Uveitis	 0.881	 (0.12–6.40)	 0.901	 1.000	 Omitted	 -

This table presents odds ratios (OR) with corresponding 95% confidence intervals (CI) and p-values 
for both univariate and multivariate analyses. The outcome analysed is therapeutic multi-failure, while 
the predictive variables are listed in the first column. The univariate columns show the results of 
univariate logistic regression for each predictor variable. The multivariate columns show the results 
of the multivariate logistic regression model, adjusting for potential confounders. OR >1 indicates an 
increased probability of the outcome (multi-failure), whereas OR <1 indicates a reduced probability. 
Omitted values indicate variables excluded from the model due to collinearity or lack of significance.
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nary gastro-rheumatological approach, 
less than 30% of SpA-IBD patients are 
in remission at the last available time-
point, suggesting divergent trajectories 
of the two diseases. In our cohort, no 
musculoskeletal manifestations were 
significantly associated with treatment 
resistance, whereas concomitant pso-
riasis was significantly more likely to 
result in failure of multiple biologic or 
targeted synthetic DMARDs. We hy-
pothesise that this may be due to the 
suboptimal response of psoriatic skin 
disease to TNF inhibitors, which are 
more commonly used as first-line ther-
apies in IBD, as well as the increased 
inflammatory burden of psoriasis (38), 
which further complicates achieving 
adequate disease control.  Lastly, we 
identified disease duration as an addi-
tional independent predictor of multi-
failure status in our population, empha-
sising the need for early and aggressive 
intervention.
We are aware of the limitations of our 
study, primarily related to the retro-
spective design and the impossibility 
to discern the influence of treatments 
on the incidence of the clinical mani-
festations over time. However, we did 
not observe an increased risk of SpA 
development related to IL17 inhibitors 
as none of the patients in the IBD-first 
group has previously treated with this 
class of bDMARDs. Further, HLA B27 
typing is missing in the majority of pa-
tients, and this limits our analysis of 
their potential correlations with disease 
phenotypes. While we cannot deter-
mine the reasons for the missing data 
in all cases, we should note that this ge-
netic test is prescribed at our Institution 
only in the suspicion of an axial inflam-
matory involvement. 
In conclusion, we confirm the substan-
tial clinical heterogeneity of patients 
with IBD and SpA and report for the 
first time that enthesitis is more fre-
quently the initial manifestation in pa-
tients with IBD who will develop SpA, 
suggesting new hints for an early di-
agnosis. We also demonstrate that the 
control of both IBD and SpA remains 
a major therapeutic challenge, despite 
a multidisciplinary management. Axial 
involvement is associated with a re-
duced chance of achieving IBD remis-

sion, while concomitant psoriasis and 
prolonged disease duration are key fac-
tors associated with a higher likelihood 
of treatment failure. While prospective 
studies are awaited, our data suggest 
the existence of a pathogenetic cascade 
that, over time, may lead to the different 
phenotypes observed in patients with 
enteropathic arthritis.
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