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Abstract

Background/Objectives: The prevalence of inflammatory bowel disease (IBD) in spondy-

loarthritis (SpA) patients is unknown. Our objective was to assess the prevalence of
undiagnosed IBD in SpA patients, including those with axial spondylarthritis (axSpA) or
psoriatic arthritis (PsA). Additionally, we examined fecal calprotectin (FC) levels in relation
to the accuracy of IBD diagnosis. Methods: EISER was a cross-sectional, multicenter,
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observational, rheumatologist-gastroenterologist collaborative study. Patients with SpA
naive to biologics were recruited. Demographic and clinical characteristics, disease activity,
and treatment information were collected. Patients with FC > 80 pg/g or IBD-related
symptoms underwent a colonoscopy or video capsule endoscopy. Receiver operating
characteristic analysis assessed the predictive value of FC for IBD diagnosis. Results: Of
the 570 patients recruited, 494 were evaluable for the main outcome, 248 (50.2%) had axSpA,
and 246 (49.8%) had PsA. Overall, 28/494 patients were diagnosed with IBD (5.7%, 95%CI
3.6-7.7). Sorted by clinical entity, 22 (8.9%, 95%CI 5.3-12.4) axSpA and 6 (2.4%, 95%ClI
0.5-4.4) PsA patients had a diagnosis of IBD: 24 (86%, 95%C179.4-92.6) had ileal /ileocolonic
Crohn’s disease (CD), 3 (11%, 95%CI 5.1-16.9) unclassified IBD, and 1 (3.5%, 95%CI 0.0-6.9)
ulcerative colitis. The ROC curve for FC and IBD diagnosis (AUC: 0.870, p < 0.001, 95%ClI
83.7-89.8) showed that an FC > 147 pg/g had a positive predictive value of 17.4% (95%CI
14.5-20.8) Conclusions: In SpA, the prevalence of undiagnosed IBD was 5.7%, higher in
axSpA (8.9%) than in PsA (2.4%) patients, with CD being the most common. SpA patients
with FC levels < 147 ug/g had a very low probability of IBD.

Keywords: prevalence undiagnostic; inflammatory bowel disease; fecal calprotectin; axial
spondylarthritis; psoriatic arthritis

1. Introduction

Spondyloarthritis (SpA) comprises a group of interrelated rheumatic diseases includ-
ing ankylosing spondylitis (AS), psoriatic arthritis (PsA), inflammatory bowel disease
(IBD)-associated arthritis, and reactive arthritis, which can be categorized depending
on its clinical presentation as axial (ax)SpA (including radiographic, r-axSpA, and non-
radiographic, nr-axSpA) or peripheral SpA [1]. In addition to arthritis, enthesitis, and/or
dactylitis, patients with SpA may also present extra-musculoskeletal manifestations, with
uveitis, psoriasis, and IBD being the most frequently diagnosed [2,3].

The prevalence of IBD has been reported to be as high as 6.8% in patients with AS [2]
and 3.3% in those with PsA [3]. However, the proportion of biologic-naive SpA patients
with undiagnosed IBD remains unknown. The occurrence of IBD in patients with AS is
associated with higher disease activity, poorer physical functioning, poorer patient global
well-being, greater healthcare resource utilization, more IBD-related procedures, and higher
glucocorticoid use, resulting in increased healthcare costs [4]. Given the worsening progno-
sis and therapeutic implications in patients with SpA and concomitant IBD, early diagnosis
of IBD through coordination between rheumatologists and gastroenterologists is crucial [5].
Although some questionnaires [6] or diagnostic algorithms [5] have been proposed to help
rheumatologists better screen for IBD in patients with SpA, their effectiveness in clinical
practice has barely been investigated [7].

Fecal calprotectin (FC) is a non-invasive biomarker of intestinal inflammation [8].
Although the levels in fecal samples can be influenced by the use of non-steroidal anti-
inflammatory drugs (NSAID) or proton pump inhibitors (PPI) [9], FC is often used as tool
to differentiate between inflammatory and non-inflammatory gastrointestinal disorders.
A recent systematic review concluded that FC may be useful for screening patients with
rheumatic diseases who may require a colonoscopy to exclude a diagnosis of IBD [10].

The primary objective of this study was to estimate the prevalence of undiagnosed
IBD in SpA patients. The levels of FC associated with the diagnosis of IBD in this patient
group was also evaluated.
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2. Materials and Methods
2.1. Study Design

The EISER project was a multicenter, cross-sectional study conducted in the rheuma-
tology and gastroenterology departments of 13 hospitals, in the context of a collaboration
between the Spanish Society of Rheumatology (SER) and the Spanish Working Group on
Crohn’s Disease and Ulcerative Colitis (GETECCU). This study was approved by the Medi-
cal Research Ethics Committee of the Hospital Puerta de Hierro Majadahonda (Madrid,
Spain, reference FER-PRE-2020-01-H.U.P.H:108/20). This study was conducted in accor-
dance with the principles of the Declaration of Helsinki and all participants provided
written informed consent before enrolling in this study:.

2.2. Selection Criteria

The patients included were diagnosed with PsA or axSpA in accordance with the
Classification for Psoriatic Arthritis Criteria [11] and The Assessment of Spondylarthritis
international Society Criteria [12], respectively. All patients were under regular follow-up
by rheumatology services at the participating centers. Patients with a previous diagnosis
of any other rheumatic disease or chronic gastrointestinal disease, including IBD, were
excluded from this study. The colorectal cancer screening program in Spain targets individ-
uals over 50 years old. Our study only included participants over 50 years old who had not
undergone a complete colonoscopy in the past three years or those who had a colonoscopy
that did not meet the minimum quality standards. Colonoscopies were considered valid
and reliable if they reached the cecum and achieved adequate bowel cleansing according to
the Boston Bowel Preparation Scale [13]. Because some biologics used in SpA patients may
also affect intestinal inflammation (e.g., anti-TNF), while others have been associated with
disease exacerbation (e.g., anti-IL-17) [14] that could lead to an under- or overestimation
of results, patients who were under active biologic therapy were excluded. Due to its
anti-inflammatory effect on the intestinal mucosa, patients who had taken prednisone
> 10 mg/day for any reason in the 30 days prior to enrollment were also excluded.

2.3. Study Procedures and Assessments

From December 2020 through July 2022, all patients diagnosed with PsA or AS who
were in regular outpatient follow-up and met the selection criteria were invited to partici-
pate in this study. Information on demographics and lifestyle habits was collected. The
following variables were recorded by the rheumatologist: diagnosis, date of diagnosis,
disease activity, current treatment, the Patient Global Assessment of disease activity using
a numerical scale rating of 0-10, the Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) [15] and the Ankylosing Spondylitis Disease Activity Score (ASDAS) [16] for
axSpA patients; Disease Activity in Psoriatic Arthritis (DAPSA) [17] for PsA patients; and
the red-flag symptoms for the screening of IBD in patients with SpA as described by the
Inflammatory Bowel and Joint Pathology working group PIIASER [5] (Supplementary Ta-
ble S1). Rheumatologists also requested FC from all patients. A Quantum Blue®fCAL rapid
test (BUHLMANN Laboratories AG, Shénenbuch, Switzerland) was used to determine FC
levels. The gastroenterologist to whom the patient was referred subsequently reviewed the
FC test results along with the relevant clinical information. According to the algorithm de-
scribed by the manufacturer, a cut-off point > 80 pug/g in non-NSAID users and >160 ug/g
in patients taking NSAIDs was used to indicate colonoscopy. Supplementary Figure S1
shows the flowchart of patients according to baseline FC levels, symptoms, and NSAID use.

In accordance with protocol (based on FC values) or clinical suspicion, a colonoscopy
was performed to rule out previously undiagnosed IBD. If the colonoscopy was negative,
a video capsule endoscopy (VCE) was carried out. The findings were assessed using
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the Simple Endoscopic Score (SES-CD) for evaluating Crohn’s Disease (CD) endoscopic
severity [18], or the Ulcerative Colitis Endoscopic Index of Severity (UCEIS) for ulcerative
colitis (UC) [19]. In mucosal biopsies obtained during the colonoscopy, a diagnosis of
IBD was confirmed through pathological analysis [20]. If VCE was contraindicated using
a Patency Agile capsule (Given Imaging Ltd., Yogneam, Israel), a magnetic resonance
enterography (MRE) was then conducted per protocol. VCE findings were scored using the
Lewis index [21], and CD was diagnosed according to Tukey M. et al. [22].

2.4. Statistical Analysis

The sample size calculation, which was used to estimate an IBD prevalence of 10%
(Stebbings et al. [6] reported a CD prevalence of 7.8%) with an absolute precision of 2.5%
and a confidence level of 95% yielded a sample of 540 patients. Quantitative variables
were described using mean and standard deviation (SD) or median and interquartile
range (IQR). Qualitative variables were described with absolute and relative frequencies.
Cohen’s kappa coefficient was used to assess the agreement between rheumatologists
and gastroenterologists on the criteria for IBD screening [5]. Multiple logistic regression
analysis was used to analyze the association between demographics, clinical characteristics,
and treatments with the presence of an FC level > 80 pg/g (yes/no), including all those
variables with p < 0.2 in the univariable analysis. The Wald forward method was used to
identify factors associated with FC > 80 ug/g.

Logistic regression was used to identify factors associated with IBD diagnosis. The
predictive ability of the FC level for a diagnosis of IBD was determined using receiver
operating characteristic (ROC) analysis and by calculating the area under the curve (AUC)
as an overall summary of diagnostic accuracy. Youden’s index was used to determine the
best cut-off point. To compare the different variables, a Student’s f-test, U-Mann-Whitney
test, Fisher’s exact test, or Pearson’s chi-square was used as indicated.

All analyses were performed using SPSS version 26.0 (IBM SPSS Statistics; IBM Corp.,
Armonk, NY, USA) and MedCalc version 22 (MedCalc Software, Ostend, Belgium). A
p value < 0.05 was considered significant.

3. Results
3.1. Patients’ Disposition and Characteristics

Of the 570 patients recruited, 30 were excluded (Figure 1). In the final analysis 540 pa-
tients were included: 273 (50.6%) had axSpA (198 r-axSpA;75 nr-axSpA) and 267 (49.4%)
had PsA (17 axial, 196 peripherals, and 54 mixed).

Table 1 shows the demographic and clinical characteristics, as well as the treatments
undergone by patients. The mean disease activity of the enrolled population was low
(DAPSA: 10.4 £ 8.3) in PsA and moderate to high (BASDAI: 3.6 &+ 2.3, ASDAS-ESR:
2.4 £ 1.0) in axSpA patients. AxSpA vs. PsA patients received more NSAIDs (69.2%
vs. 39.0%) and PPIs (38.8 vs. 34.5), and fewer disease-modifying antirheumatic drugs
(DMARD:s) (11.4% vs. 71.5%).
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Recruited
N=570 Screening failures (N=11) &
%’ FC not done (N=19)
N=30
FC performed
N=540
l l Did not attend GE visit
| N=4
FC <80 pg/e FC 280 pg/g = co ;fozcrc;?:d"m
N=320 N=220 N=46 Did not perform
(Colonoscopy N=21 by GE (Colonoscopy N=174) colonoscopy
criteria) N=42
Colonoscopy
N=195
Evaluable patients for IBD
N=494
ax-SpA N=22

(radiographic n=20;
non-radiographic N=2)

Diagnosed of IBD
N=28

PsA N=6
(peripheral N=4; axial N=1;
mixed N=1)

Figure 1. Flowchart of patients included in this study. FC: fecal calprotectin, IBD = inflammatory
bowel disease, GE = gastroenterologist, axSpA: axial spondylarthritis, PsA: psoriatic arthritis.

Table 1. Demographics, clinical characteristics, and treatments of the included population.

e axSpA PsA
Characteristics N =273 N = 267
Sex (women), n (%) 123 (45.1) 143 (53.6)
Age (years), mean £ SD 50.1 £ 12.6 545+ 12.7
Age at diagnosis (years), mean & SD 35.6 =121 449 +£12.7
Disease duration (years), median (IQR) 14.2 (3.7; 22.4) 7.5(2.3;14.3)
Smoking, n (%)
Never smoker 126 (46.2) 135 (50.6)
Former smoker 98 (35.9) 84 (31.5)
Current smoker 49 (17.9) 48 (17.9)
Alcohol use (yes), n (%) 128 (46.9) 93 (34.8)
- axSpA PsA
Characteristics N =273 N = 267
HLA-B27, positive/evaluable (%) 195/240 (81.3) 32/171 (18.7)

Disease activity

BASDALI, mean + SD 3.6 +23 36+24
DAPSA, mean + SD - 10.4 + 8.3
ASDAS_CRP, mean + SD 23+1.0 22+1.1
ASDAS_ESR, mean + SD 244+1.0 24+1.1
Patient Global Assessment, mean + SD 44 +2.7 39+27
Treatments
NSAID, n (%) 189 (69.2) 104 (39.0)
DMARD, n (%) 31(11.4) 191 (71.5)
Methotrexate 11 (4.0 147 (55.1)
Leflunomide 2(0.7) 24 (9.0)
Sulfasalazine 20 (7.3) 13 (4.9)
Apremilast - 10 (3.7)
PPI, n (%) 106 (38.8) 92 (34.5)

Abbreviations: ASDAS_CRP: Ankylosing Spondylitis Disease Activity Score with CRP; ASDAS_ESR: Ankylosing
Spondylitis Disease Activity Score with ESR; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index;
DAPSA: Disease Activity in PSoriatic Arthritis; DMARD: disease-modifying antirheumatic drug; ESR: erythrocyte
sedimentation rate; IQR: interquartile range; NSAID: non-steroidal anti-inflammatory drug; PPI: proton pump

inhibitors; SD, standard deviation; VAS: visual analog scale.
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3.2. Fecal Calprotectin Levels

To evaluate the global impact of NSAID and PPI use on FC levels in patients with
SpA, we assessed FC levels and the percentage of patients with FC > 80 pg/g in the
total population and by clinical entity. This evaluation encompassed those patients taking
NSAIDs, PPIs, both, or neither (Table 2). FC was tested in 540 patients, of whom 220
(40.7%) showed FC > 80 pug/g. The median (IQR) level of FC was 47.0 ug/g (30.0-169.0)
for PsA patients, 66.0 ug/g (30.0-222.5) for axSpA patients (Table 2), 73.0 ug/g (30.7-249.0)
for radiographic patients, and 41.0 ug/g (30.0-118.0) for nr-axSpA patients. PPI and PPI
plus NSAID treatments were associated with a significant increase in both FC levels and
the percentage of patients with FC > 80 ug/g, with no differences between axSpA and
PsA patients. However, NSAID treatment has no significant effect on FC levels in those
with SpA.

Table 2. Fecal calprotectin levels and number of patients with fecal calprotectin > 80 ug/g in the
entire population and by clinical entity, considering separately those patients not taking NSAIDs,
PPIs, or either.

All Patients

Excluding NSAID Users Excluding PPI Users Excluding NSAID + PPI Users

FC
N; FC ug/g
(IQR)

FC FC > 80 ug/g FC FC > 80 FC FC > 80

FC>80ug/g  N;FCug/g N (%): N; FC pg/g ugls N; FC pglg uglg
N (%) (IQR); ’

(IQR); N (%); (IQR); N (%);

p-Value p-Value p-Value p-Value p-Value

p-Value

540; 56.5
Overall 31 /192.0)
273; 66.0
axSpA - (35,0.9225)
267;47.0

PsA 30.00169.0)

220 (40.7) (30.0-157.5);

117 (42.9) (30.0-171.0);

103 (38.6) (30.0-155.0);

414: 535 166 0.1 342; 400 92 (269) 277:39.0
o (30.0-94.3); 2 e (30.0-93.5);

0.502 : <0.001 : <0.001

187;60.0 , 167; 46.0 , 122; 46.0

780(33'77)' (30.0-123.0); 530(8;'17)' (30.0-117.3);

0.582 : 0.029 : 0.032
207, 49.0 85 (35.8) 175,350 30 223) 155,350
o (30.0-71.0); o223 (30.0-75.0);

0.785 : 0.001 : 0.001

75 (27.1);
<0.001

39 (32.0);
0.045

36 (23.2);
0.001

Data are expressed as N, median (IQR), p value, and as number of patients and (%). The p value represents the
statistical significance of the FC values and the number of patients with FC > 80 ug/g in each box with respect to
their values in the all-patients column by row, using the U-Mann-Whitney test and Fisher’s exact test, respectively.
Abbreviations: axSpA: axial spondylarthritis; FC: fecal calprotectin; IQR: interquartile range; N: number of
patients; NSAID: non-steroidal anti-inflammatory drug; PPIL: proton pump inhibitor; PsA: psoriatic arthritis.

Univariable and multivariable logistic regression analyses that evaluated the asso-
ciation between demographic and clinical characteristics and treatments involving the
presence of an FC level > 80 ug/g are shown in Table 3. The multivariate logistic regression
analysis showed that the factors associated with a greater likelihood of presenting an
FC > 80 ug/g were disease duration (OR 1.026, 95%CI 1.008-1.044, p = 0.004), the use of
DMARD(s) (OR 1.522, 95%CI 1.016-2.281, p = 0.042), and the use of a PPI (OR 5.152, 95%CI
3.454-7.683, p < 0.001).

Table 3. Logistic regression analysis evaluating the association between demographics, clinical
characteristics, and treatments in patients with fecal calprotectin levels > 80 ug/g.

Variables

Univariable Multivariable
Odds Ratio (ICyse,); p-Value Odds Ratio (ICyse,); p-Value

Diagnostic EspAax (ref. PsA) 1.194 (0.847-1.684); 0.312

Radiographic

Not radiographic
Disease duration (years)
Patient global assessment

1.439 (0.992-2.088); 0.055
0.704 (0.407-1.220); 0.211
1.023 (1.008-1.039); 0.002 1.026 (1.008-1.044); 0.004
1.054 (0.988-1.124); 0.109

EQ-5D-5L (VAS) visual analog scale 0.984 (0.975-0.993); <0.001
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Table 3. Cont.

Variables

Univariable
Odds Ratio (ICyse,); p-Value

Multivariable
Odds Ratio (ICyse,); p-Value

Laboratory values
CRP
ESR
HLAB27 positive
Disease activity
TJC68
SJC66
ASDAS-CRP
BASDAI
ASDAS-ESR
Treatments
NSAID
DMARD
PPI

0.998 (0.977-1.020); 0.873
1.015 (1.001-1.030); 0.033
1.203 (0.810-1.787); 0.360

0.978 (0.908-1.054); 0.559
0.991 (0.891-1.102); 0.866
1.100 (0.898-1.348); 0.356
1.007 (0.920-1.102); 0.882
1.212 (0.981-1.497); 0.075

1.085 (0.768-1.531); 0.644
1.310 (0.925-1.856); 0.128 1.522 (1.016-2.281); 0.042
4.969 (3.409-7.243); <0.001 5.152 (3.454-7.683); <0.001

Abbreviations: ASDAS: Ankylosing Spondylitis Disease Activity Score; BASDAI: Bath Ankylosing Spondylitis
Disease Activity Index; CRP: C-reactive protein; DMARD: disease-modifying antirheumatic drug; ESR: erythrocyte
sedimentation rate; NSAID: non-steroidal anti-inflammatory drug; PPI: proton pump inhibitors; SJC, swollen
joint count; TJC: tender joint count; VAS: visual analog scale.

3.3. Prevalence of Inflammatory Bowel Disease

Of the 540 patients included, 494 were evaluable for this study’s primary objective,
assessing previously undiagnosed IBD in patients with SpA: 248 with axSpA and 246 with
PsA (Figure 1). A total of 174 patients with an FC > 80 pg/g and 21 with an FC < 80 ng/g
underwent a colonoscopy (see Figure 1). A total of 149 patients had a valid colonoscopy: 68
out of 82 (82.9%) were PsA patients, and 81 out of 92 (88.0%) were axSpA patients. Among
them, 59 patients (39.6%) had abnormal findings, mostly among axSpA patients (N = 39,
66.1%), compared to PsA patients (N = 20, 33.8%) (p = 0.028). Overall, 28/494 patients with
SpA were diagnosed with IBD (5.7%, 95%CI 3.6-7.7). By clinical entity, 22 /248 patients
with axSpA had a diagnosis of IBD (8.9%, 95%CI 5.3-12.4) as did 6/246 patients with PsA
(2.4%, 95%CI 0.5-4.4). Among patients with axSpA, the prevalence of IBD was significantly
higher (p = 0.046) in r-axSpA patients, at 20/179 (11.2%, 95%CI 6.5-15.8), than in nr-axSpA
patients, at 2/69 (2.9%, 95%CI 0.01-6.9). In the contingency analysis, no association was
found between sex and IBD diagnosis in either axSpA or PsA patients.

The key characteristics of the 28 patients with IBD are shown in Table 4. Twenty-four
of them had a diagnosis compatible with CD (86%, 95%CI 79.4-92.6), three had unclassified
IBD (11%, 95%CI 5.1-16.9), and one had a diagnosis of UC (3.5%, 95%CI 0.0-6.9). In four
patients, the diagnosis of IBD was made by VCE. In eight patients who had a positive
colonoscopy, VCE was also performed to determine the proximal extent of the lesions
according to the gastroenterologist’s criteria. No patients underwent an MRE.

A summary of colonoscopy and VCE findings in patients diagnosed with IBD is
presented in Supplementary Table S2. Seven (25.0%) patients with IBD also presented
suggestive symptoms. In the bivariate analysis (Supplementary Table S3), factors signif-
icantly associated with a diagnosis of IBD were a diagnosis of axSpA vs. PsA (OR 3.89;
95%CI 1.55-9.78, p = 0.002), gastrointestinal symptoms suggestive of IBD (OR 2.77; 95%ClI
1.12-6.85, p = 0.032), chronic abdominal pain (OR 3.87; 95%CI 1.05-14.36, p = 0.030), a
vitamin B12 deficiency (OR 3.36; 95%CI 1.07-10.54, p = 0.028), an FC > 80 pg/g (OR 27.93;
95%CI 6.54-119.2, p < 0.001), and positive HLAB27 (OR 4.39; 95%CI 1.47-13.09, p = 0.004).
As previously mentioned, 21 patients with CF < 80 ng/g underwent a colonoscopy based on
a gastroenterologist’s clinical suspicion, according to the criteria shown in Supplementary
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Table S1. Of these patients, two (9.5%) were finally diagnosed with IBD. IBD-related criteria
(Supplementary Table S1) assessed independently by gastroenterologists and rheumatolo-
gists showed a concordance of 78.6% (kappa = 0.25, p < 0.001). The symptoms consistent
with IBD, both by disease type and in the whole population, are shown in Supplementary
Table S4.

Table 4. Characteristics of patients with a diagnosis of IBD.

Age FC CRP Family IBD VCE

Type of SpA  Sex (y.8 Histo Symp-  COlonOSCOPY  yigglogy Findings VCE  Find-  IBD DX
M P (Years) (ug/g) (mg/L) of IBB’ tz mls Findings 8y & ings
r-axSpA F 46 38 4.10 N Y N - Y Y CD
r-axSpA M 54 88 0.80 N N Y Not done Y CD
nr-axSpA F 20 90 3.70 N N N - Y Y CD
r-axSpA M 42 148 6.00 N N Y CII N - CD
r-axSpA M 54 177 3.15 Y N Y CII Y Y CD
r-axSpA M 48 186 0.75 N N Y CII N - CD
r-axSpA F 75 265 0.40 Y N Y CII N - CD
r-axSpA M 53 285 3.86 N Y N - Y Y CD
r-axSpA M 52 306 22.30 N N Y CII Y Y CD
nr—axgl)oA F 27 306 4.40 N N Y Cryptitis N - ucC
r-axSpA M 43 360 5.70 N Y N C- Y Y CD
11, .
r-axSpA F 56 464 0.98 N N Y Erosion /ulceration N - Unclassified
r-axSpA M 52 500 6.70 N N Y Erosion/ulceration Y Y CD
r-axSpA M 54 547 0.40 Y N Y Not done Y Y CD
r-axSpA M 48 664 9.59 N Y Y CIl and AD N - CD
r-axSpA M 69 958 0.12 N N Y AD N - CD
r-axSpA F 51 974 10.40 N N Y AD Y Y CD
Mucin depletion,
AD,
r-axSpA M 61 1000 7.90 N Y Y Erosion/ulceration, N - CD
basal Plasmacytosis
and AIl
r-axSpA M 68 1000 12.90 Y N Y Not done Y Y CD
r-axSpA M 73 1000 4.10 N N Y All'and CII N - CD
r-axSpA M 44 1000 10.20 N N Y AD N - CD
Erosion/ulceration,
r-axSpA F 48 1000 31.80 N Y Y Al and CII N - CD
. Granulomas,
peripheralPsA  F 50 72 3.60 N Y Y Erosion /ulceration N - CD
Mixed PsA M 61 166 2.00 N N Y Not done N - Unclassified
peripheralPsA M 54 186 35.00 N N Y (@1 N - CD
Axial PsA F 64 467 5.12 N N Y AD and AIL N - CD
peripheralPsA M 56 484 2.0 N N Y Erosion/ulceration, - Unclassified
peripheralPsA  F 30 732 1.10 N N Y Not done Y Y CD

Abbreviations: AD: Architectural distortion; AIl: acute inflammatory infiltrate; CD: Crohn’s disease; CII: chronic
inflammatory infiltrate; CRP: C-reactive protein; DX: diagnosis; F: female; FC: fecal calprotectin; IBD: inflammatory
bowel disease; M: male; N: no; nr-axSpA: non-radiographic axial spondylarthritis; PsA: psoriatic arthritis; r-SpA:
radiographic axial spondylarthritis; SpA: spondyloarthritis; UC: ulcerative colitis; VCE: video capsule endoscopy;
Y: yes.

3.4. Diagnostic Performance of Fecal Calprotectin

Figure 2 shows the ROC curve for FC levels and an IBD diagnosis in the 494 evaluable
patients with an AUC of 0.870 (95%CI 83.7-89.8, p < 0.001). According to the Youden
index, the highest sensitivity (85.7%) and specificity (75.5%) corresponded to an FC
level > 147 ug/g, with a positive predictive value (PPV) of 17.4% (95%CI 14.5-20.8) and
a negative predictive value (NPV) of 98.9% (95%CI 97.3-99.5). When HLA-B27 positivity,
SpA type, and symptoms compatible with IBD diagnosis were included in the analysis, no
difference was observed in the ROC curve for IBD diagnosis (AUC: 0.876; 95%CI: 83.8-90.7).

To determine whether the use of NSAIDs and/or PPIs resulted in an overestimation
of the Youden index, ROC curves were analyzed separately, excluding these three patient
groups. Supplementary Figure S2 shows ROC curves for patients not taking an NSAID(A),
PPI(B), or either(C). In these analyses, AUCs measured 0.846 (95%CI 0.833-0.898, p < 0.001),
0.892 (95%ClI 0.853-0.924), and 0.884 (95%CI 0.839-0.921), respectively, which proved
similar to those obtained in the total population analysis, maintaining the Youden index at
FC > 147 ug/g.
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Figure 2. Receiver operating characteristic curve (ROC) for the prediction of IBD based on basal
FC levels in the evaluable population for IBD. The frame shows the number of patients analyzed
(N), the number of patients with IBD (N IBD), and the number with IBD and FC > 147 ug/g (N IBD
FC > 147). Also shown are the corresponding area under the curve (AUC), the p-values, and the
positive (PPV) and the negative (NPV) predictive values. Red dot shows the Youden index.

4. Discussion

Our study showed that the prevalence of undiagnosed IBD in SpA patients is 5.7%, and
higher among those with axSpA (8.9%), but this was also relevant to the PsA population
(2.4%), with most of them involving endoscopic and histopathological findings of CD.

The prevalence of diagnosed IBD in axSpA patients has been described in a meta-
analysis, as well as in a study based on administrative data ranging from 6.8% [2] to
8.5% [23]. CD was the most common diagnosis in the database study [23]. Recently, how-
ever, a higher prevalence of IBD has been described in axSpA patients: 11.8%, most of
whom were diagnosed with UC (90%) [24]. With respect to PsA patients, Bergman et al. [23]
reported a prevalence of IBD in 3.8% among the 22,205 enrolled patients, most correspond-
ing to CD (60%), while a single-center study in Spain showed a prevalence of 3.3% among
306 patients [25]. It is important to note that in our study most patients with PsA exhibited
peripheral disease, with IBD proving more common in its axial than peripheral form [26].

We found that the prevalence of undiagnosed IBD was significantly higher in r-axSpA
than in nr-axSpA patients (11.2% vs. 2.9%), a finding consistent with previous results [27].
Although there seems to be agreement that nr-axSpA truly represents either an early stage
or an abortive type of the radiographic form [28], our data suggest that they differ, at least
in terms of intestinal involvement.

In our study, only 7 of 28 patients with IBD reported symptoms consistent with these
disorders. This finding could be interpreted in the context that SpA patients may be prone
to oligosymptomatic or ‘silent” forms of IBD [29,30]. Evidence has shown that a minority of
SpA patients with subclinical gastrointestinal inflammation may develop IBD over time,
with a higher prevalence of CD. Cohort studies and meta-analyses demonstrate a lifetime
risk of IBD in SpA patients ranging from 4 to 7% [2,31,32]. In this regard, a population-based
matched cohort study of 4101 axSpA patients found that 4% had a pre-existing diagnosis of
IBD. The diagnosis of IBD increased to 7.5% at the end of the 20-year follow-up [33]. The
prospective follow-up of patients with IBD in our series may clarify the likelihood of these
patients developing symptomatic IBD in the future. Awareness of the disease and being
under regular follow-up may also explain the low rate of symptoms observed in our cohort.
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The use of IBD screening criteria [5] showed a low level of concordance between
rheumatologists and gastroenterologists (Cohen’s kappa index of 0.25). This lack of agree-
ment suggests that rheumatologists may not be adequately considering gastrointestinal
symptoms when assessing patients with SpA. This is an important issue because delayed
diagnosis of IBD is associated with worse clinical outcomes, including an increased like-
lihood of stenosing and penetrating phenotypes among CD patients, as well as bowel
surgery in both CD and UC patients [34].

Patients with SpA often use NSAIDs, which can damage the intestinal mucosa. Clin-
ical history, symptoms, endoscopic findings, biopsy results, laboratory tests, and VCE
imaging [21,22,35] can all help differentiate IBD from NSAID enteropathy. In our study,
12 of the 28 patients diagnosed with IBD required VCE (4 of whom had no abnormalities
on colonoscopy). This is consistent with previous findings in which VCE revealed small
bowel inflammation consistent with CD in 42.2% of patients with SpA, with a significant
incremental yield over colonoscopy totaling 31% [29]. This suggests that when IBD is
suspected in SpA patients with a normal colonoscopy, VCE should be considered.

FC is a marker of intestinal inflammation [8]. We found that 41% of SpA patients had
an FC level > 80 pg/g, similar to previously described cohorts [10]. Our findings suggest
that longer disease duration, DMARD and PPI use, but not disease activity or NSAID use,
increase the likelihood of presenting FC levels > 80 ng/g. Concerning the relationship
between disease duration and FC levels in patients with SpA, inconsistent results have been
reported [36,37]. Although the use of NSAID(s) or PPI has been associated with a significant
increase in FC levels [9,38], in our study patients with SpA treated with a NSAID did not
exhibit significantly elevated FC levels, a finding that may have clinical implications.

Recently, the usefulness of FC for screening IBD in patients with rheumatic diseases
has gained increasing advocacy [10]. We found that the AUC of the ROC curve for FC
in diagnosing IBD was 0.870. Moreover, FC levels over 147 ug/g showed a sensitivity of
85.7% and a specificity of 75.5%, with a positive predictive value of 17.4% and a negative
predictive of 98.9%. In our study, the addition of symptom screening consistent with
IBD did not improve the diagnostic performance of FC. Importantly, the exclusion of
patients who were receiving an NSAID, PPI, or both yielded almost identical results in
the ROC analysis and the same maximum potential effectiveness of FC levels (Youden
index) at >147 pug/g. This suggests that it may not be necessary to discontinue NSAID
or PPI treatment when using FC as a screening tool for IBD in these patients. On the
other hand, adding IBD symptoms to our predictive model did not improve the diagnostic
performance of FC, indicating the necessity of this biomarker for selecting patients for
further diagnostic tests.

A limitation of our study was that colonoscopies were not performed in 21% of
patients with elevated FC levels, which certainly contributed to the widening of the result
confidence intervals. As all FC values were determined using the Quantum Blue® assay,
other FC assay systems may have different absolute cut-off values. The exclusion of patients
treated with any biologics or prednisone > 10 mg/day carries the advantage of avoiding
the anti-inflammatory effects of these agents on the intestinal mucosa, thus providing
a better idea of the true prevalence of undiagnosed IBD in SpA patients. However, the
exclusion of biologics may result in the loss of patients with more aggressive disease and
potentially greater bowel involvement. Another possible limitation is that, for ethical
reasons, patients did not discontinue their conventional background treatments, including
the 60% of those on methotrexate and the 13% on sulfasalazine, compounds that may have
potentially reduced intestinal inflammation. Among the strengths of this study are that it
involved close coordination between rheumatologists and gastroenterologists, it included
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many patients, and it used the same FC determination assay in all cases. Furthermore, it
combined clinical, endoscopic VCE, and histologic assessments.

5. Conclusions

In summary, our results show a prevalence of undiagnosed IBD in those SpA patients
who do not take biologics, some 5.7%, higher in those with axSpA (8.9%) than in PsA
patients (2.4%), with most cases corresponding to CD. A high proportion of SpA patients
have elevated FC levels. FC levels < 147 ug/g, as determined by the Quantum Blue®
assay, indicate a low probability of an IBD diagnosis in patients with SpA, regardless
of NSAID and/or PPI use. In SpA, particularly in axSpA with elevated FC levels and
normal colonoscopy results, VCE should be considered to investigate the possibility of
small bowel CD.

Supplementary Materials: The following supporting information can be downloaded at https:
/ /www.mdpi.com/article/10.3390/jem14134569/s1. Table S1: Criteria for the screening of inflam-
matory bowel disease in patients with spondyloarthritis; Table S2: Summary of findings in the
colonoscopy and video capsule endoscopy in patients with IBD diagnosis; Table S3: Bivariate analysis
of factors associated with a diagnosis of IBD; Table S4: Symptoms consistent with IBD by type of SpA.
Figure S1: Flowchart according to basal determination of fecal calprotectin, use or not of NSAID, and
presence or not of symptoms associated with IBD. Figure S2: Receiver operating characteristic curve
(ROC) for prediction of IBD based on basal FC in the evaluable population for IBD, excluding (A)
NSAID-, (B) PPI-, and (C) NSAID + PPI-taking patients.
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