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Abstract
Obijective

The diagnosis of axial spondyloarthritis (axSpA) is hampered by diagnostic delay. Computed
Tomography (CT) undertaken for non-musculoskeletal (MSK) indications in patients with
inflammatory bowel disease (IBD) offers an opportunity to identify sacroiliitis for prompt
rheumatology referral. The study aims to identify what proportion of IBD patients who
underwent abdominopelvic CT for non-MSK indications have axSpA and explore the role of a

standardised screening tool to prospectively identify axSpA on imaging.
Methods

Abdominopelvic CT scans of verified IBD patients, age range 18-55, performed for non-MSK
indications were reviewed by radiology for presence of CT-defined sacroiliitis (CTSI, using
criteria from a validated CT screening tool). All patients identified were sent a screening
questionnaire and those with self-reported chronic back pain (CBP), duration > 3 months, onset

< 45 years were invited for rheumatology review.
Results

CTSI was identified in 60 of 301 patients. Thirty-two (53%) responded to the invitation to
participate and 27 were enrolled. Of these, eight had a pre-existing axSpA diagnosis and five
did not report CBP. Fourteen patients underwent rheumatology assessment; three of 14 (21.4%
[95% CI: 4.7%, 50.8%]) had undiagnosed axSpA. In total, 11 of 27 (40.7% [95% CI: 22.4%,

61.2%]) patients had a rheumatologist verified diagnosis of axSpA.
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Conclusions

At least 5.0% of IBD patients (3/60) undergoing abdominopelvic CT for non-MSK indications
with CTSI have undiagnosed axSpA, and overall, 18.3% (11/60) have axSpA. This reveals a
significant hidden population of axSpA and highlights the need for a streamlined pathway from

sacroiliitis detection to rheumatology referral.
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Introduction

Extra-musculoskeletal manifestations including acute anterior uveitis (AAU), inflammatory
bowel disease (IBD) and psoriasis (PSO) are common among patients with axial
spondyloarthritis (axSpA) and referral strategies have been published for AAU in order to
reduce delay to diagnosis (1-3). Delayed diagnosis leads to worse outcomes for people with
the disease (4,5). To our knowledge, there are no published imaging referral strategies for

patients with IBD to assess for concurrent clinically diagnosed axSpA.

IBD patients often undergo imaging to evaluate their gastrointestinal disease, thereby
presenting an opportunity to trigger a rheumatology referral in those with sacroiliitis on
imaging. Computed Tomography (CT) is one method for identifying sacroiliitis. Recent
evidence has shown that the prevalence of sacroiliitis on CT performed in patients with IBD
for non-musculoskeletal (non-MSK) indications ranges from 2.2% to 25% (6-9). In parallel, a
practical CT screening tool has been developed to differentiate sacroiliitis in (i) axSpA versus
controls (10) and (ii) IBD versus controls (9), which could potentially be used to identify
axSpA in IBD patients. To our knowledge, there are no studies reporting on the proportion of
IBD patients with CT-defined sacroiliitis (CTSI), who have subsequently been diagnosed as
axSpA by a rheumatologist, defined here as a rheumatologist-verified diagnosis of axial

spondyloarthritis (RVD-axSpA).

This study explores the frequency of undiagnosed and diagnosed axSpA in this population and
the utility of a CT screening tool (10) to expedite axSpA diagnosis in the IBD population

through the identification of CTSI using scans performed for non-MSK indications.
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Material and Methods
Design

The study was a cross-sectional study. IBD patients who were retrospectively identified to have
CTSI underwent a prospective clinical assessment, to determine what proportion have RVD-

axSpA (see Figure 1).
Identification of the Study Population

The study population was selected from a service evaluation project performed at a large
academic teaching hospital. Abdominopelvic CT scans of patients with IBD (Crohn's disease
[CD] or Ulcerative Colitis [UC]) were retrospectively identified from the radiology imaging
system between January 2010 to December 2017. The diagnosis of gastroenterologist verified
IBD was confirmed via clinical records. The study population was limited to ages between 18
and 55 years inclusive at the time of CT, with the most recent CT named the index scan. The
scans were reviewed by radiologists trained to identify radiological features of sacroiliitis on
CT using the criteria developed by Chan et al (10), after internal reliability testing and

clarification (see Supplementary Table S1 for more details).
Study Population

Screening questionnaires (SQ) were sent to all IBD patients with CT performed for non-MSK

indications between age 18 - 55 inclusive at the time of CT and identified as having CTSI.

CTSI is defined (see Supplementary Table S2 for more details) as the presence of sacroiliac
joint ankylosis, total erosion score (TES) of > 3, > 0.5 cm iliac sclerosis and/or > 0.3 cm sacral
sclerosis (as our sampled population was enriched [with IBD diagnosis and age range within
the highest diagnostic yield for axSpA], we selected the criteria which were shown to have the
highest sensitivity [94%] by Chan et al to identify cases of sacroiliitis suspicious of axSpA, so

that all possible cases were included).
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Subjects who replied with a valid completed SQ and gave informed consent were enrolled.
Those with chronic back pain (CBP) > 3 months, onset < 45 years were invited for
rheumatology assessment. Patients with pre-existing confirmed axSpA, verified from their
medical records were contacted via telephone to collect clinical characteristics but were not
reassessed. This study was conducted in accordance with the Declaration of Helsinki and was
approved by the local ethics committee (252117 19/EE/0125). All participants gave written

informed consent before study inclusion.
Clinical Assessment

This included a full medical interview; physical examination (including joint and tender point
count, Maastricht Ankylosing Spondylitis Enthesitis Score [MASES], dactylitis count, Bath
Ankylosing Spondylitis Metrology Index [BASMI] (11,12)) by a rheumatologist; patient
reported outcomes (Bath Ankylosing Spondylitis Disease Activity Index [BASDAI], Bath
Ankylosing Spondylitis Functional Index [BASFI], Bath Ankylosing Spondylitis Global
[BASG], Harvey-Bradshaw-Index, Partial-Mayo-Index (11,13,14)); laboratory tests (C-
reactive protein [CRP], erythrocyte sedimentation rate [ESR], human leukocyte antigen B27

[HLA-B27]); and axSpA protocol magnetic resonance imaging (MRI) (15).
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Diagnosis Verification

Each subject was discussed in a virtual meeting: an initial discussion solely based on clinical
history and examination findings and a second following the availability of laboratory and
imaging results. The panel comprising 3 rheumatologists with a specialist interest in axSpA
were blinded to the CT findings. Each made either a positive or negative diagnosis of axSpA.
They also indicated their level of diagnostic confidence on a 10-point Likert scale. RVD-axSpA
was confirmed when at least two of three rheumatologists agreed. The level of confidence
(LoC) was reflected by an average of the three Likert scales. A similar process was undertaken
when the results of MRI and laboratory results were available. Any discrepancy between the
pre- and post- investigation diagnosis was discussed in a further summary meeting, and a final
diagnosis made by a majority consensus vote after a subsequent review of all clinical,

laboratory and MRI information.
Definition of CT Screening Tool and retrospective analysis

The presence of sacroiliac joint ankylosis or total erosion score (TES) >3 was defined by Chan
et al (9,10) as sufficient to identify patients having sacroiliitis suspicious of axSpA that may
warrant a rheumatologist referral (see Supplementary Table S3 for more details). A
retrospective exploratory analysis of our study data using the CT Screening Tool definition was

done to understand the efficacy of the tool in predicting a final diagnosis of axSpA.
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Power calculation and statistical analysis

Estimates of the proportion of RVD-axSpA in those IBD patients with CTSI were unknown.
Instead sample size was estimated from symptomatic CTSI (a range of 3% to 45%) (16-18). It
was estimated that 21 patients were needed to detect a minimum symptomatic CTSI proportion
of 30% (derived from clinical experience at our institution) at a nominal threshold significance
of p=0.05. Based on the assumption that 50% would respond to the SQ, and 80% of the
respondents would take up an invitation for clinical review, the study aimed to screen an initial

sample of 54 IBD patients.

Descriptive statistics were used to summarize the patient characteristics, stratified by
symptoms and diagnosis. Inter-clinician diagnostic agreements were calculated using kappa
statistic with estimated confidence intervals. Descriptive statistics were used to present the
average LoC. For calculation of proportions, the frequency of cases to the base population was
used with a calculated confidence interval. The efficacy of the CT Screening Tool in predicting
a final diagnosis of axSpA was measured in terms of sensitivity, specificity, positive and
negative predictive values. Data analysis was performed using STATA Version 15 (StataCorp,

TX, USA) and Microsoft Excel 2016 (Microsoft, WA, USA).
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Results
Service evaluation results

Three hundred and one unique scans of verified IBD patients were reviewed by the radiology
team (see Figure 1). Twenty percent (60/301) were identified with CTSI. Only 15 (25%) of
these cases were reported as showing sacroiliitis with no recommendation made for onward

rheumatological evaluation (See Supplementary Table 4 for full results).
Study patient characteristics and axSpA diagnosis

Sixty patients were sent a SQ. Thirty-two (53%) patients responded to the invitation to
participate and 27 (84%) were enrolled (see Figure 1). The detailed clinical characteristics of
these patients are shown in Supplementary Table S5. Fourteen of 27 (51.9%) patients were
invited for rheumatology assessment as 8 (29.6%) had prior diagnosis of axSpA, and 5 (18.5%)
did not report CBP. Three of these 14 (21.4% [95% CI: 4.7%, 50.8%]) had undiagnosed RVD-
axSpA. The other diagnoses included spondylosis 5/14 (36%), fibromyalgia 5/14 (36%) and
non-specific lower back pain 1/14 (7%). In total, 11 of the 27 enrolled (40.7% [95% CI: 22.4%,
61.2%]) patients had RVD-axSpA. See Table 1 for different permutations of various

proportions of axSpA/sacroiliitis.



axSpA in IBD 11

Agreement of RVD-axSpA and LoC

There was moderate agreement (k = 0.42, 95% CI 0.04 - 0.80) with a median LoC of 6 (IQR 2
- 8) of RVD-axSpA based on only clinical information before investigative results. Once
presented with investigation results (i.e. CRP, ESR, HLA-B27, MRI findings), the agreement
changed to fair (k = 0.30, 95% CI 0.00 - 0.65) with a median LoC of 7 (IQR 3 - 9). The
agreement was substantial (k = 0.74, 95% CI 0.10 - 0.98) with a median LoC of 7 (IQR 5 - 8)
for discrepant cases after further discussion. For all cases, the final agreement was almost

perfect (k = 0.85, 95% CI 0.35 - 0.97) with a median LoC of 8 (IQR 5 - 9).
Performance of the CT Screening Tool

The utility of the CT Screening Tool was explored in different groups for its performance
retrospectively. The results from the CT Screening Tool applied to patients that joined the study
regardless of having self-reported CBP (Analysis 1: asymptomatic and symptomatic CTSI
patients) versus patients with self-reported CBP, duration >3 months, onset < 45 years via the
SQ (Analysis 2: symptomatic CTSI patients), are as shown in Table 2. The sensitivity or the
ability of the tool to detect patients with RVD-axSpA was similar for both groups at 90.9%,
and the specificity or the ability of the tool to correctly reject those without axSpA were 56.3%

and 63.6% respectively.
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Discussion

AXSpA is a clinical diagnosis (19). Asymptomatic, imaging positive sacroiliitis does not
automatically imply a diagnosis of axSpA without physician verification. Sacroiliac joint
abnormalities can occur for other reasons including mechanical or degenerative causes, which
can manifest as subchondral sclerosis, vacuum phenomenon and osteophytosis (20,21). In
addition, targeted therapy should not be given to patients without a clinical diagnosis of axSpA
regardless of imaging results. This highlights the importance of understanding what proportion
of IBD patients with CTSI have RVD-axSpA. Referral strategies have been published for AAU
(3) and questionnaires have been developed to identify spondyloarthritis (using classification
criteria) among IBD patients (22,23). However, there are no published data on the utilisation
of CT as a referral strategy with subsequent confirmation of a physician-verified diagnosis of

axSpA.

We have identified that 60/301 (20%) of IBD patients undergoing CT for non-MSK indications
have CTSI and at least 11/60 (20%) of these have RVD-axSpA. Five percent (3/60) were
previously undiagnosed, despite a mean interval since the index CT scan of 5.7 years and mean
duration of back pain 13.7 years. The validated CT Screening Tool to identify CTSI, has a
sensitivity of 90.9% and specificity of 63.6% for a clinical diagnosis of axSpA. Taken together,
this suggests that within the age 18-55, IBD cohort with CBP, > 3 months, onset < 45 yrs., the

tool would be effective in identifying IBD patients at highest risk of having RVD-axSpA.
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Previous clinical studies have shown that 3% to 45% of IBD patients have symptomatic
sacroiliitis seen on plain radiograph and/or CT utilising a broad range of definitions for
sacroiliitis (16-18). These authors also showed that the proportion of asymptomatic sacroiliitis
(i.e. IBD patients with sacroiliitis but no back pain) ranged from 13.6% to 32% (16,18,24). On
the other hand, radiology-based studies found that the proportion of incidental/coincidental
sacroiliitis on CT in IBD patients is 2.2% to 25% (6-9). In our study, 22/27 (81.5%) of IBD
patients had symptomatic CTSI {11/27 [40.7%] had RVD-axSpA (3/11 were undiagnosed and
8/11 had known diagnosis); 11/27 [40.7%] had symptoms but no RVD-axSpA} and 5/27

(18.5%) were asymptomatic CTSI (see Table 1 and Figure 1 for details).

This study is important for several reasons. Firstly, the design of the study is novel. It involves
a cross-sectional postal survey of patients with CTSI, supplemented by a structured clinical
assessment of a subset of participants to establish the proportion with RVD-axSpA. This is
designed to mirror the real-world scenario, whereby if an IBD patient undergoing CT scan is
found to have suspicious sacroiliac changes on imaging, the responsible clinician (the SQ is

the surrogate here) will review the patient before onward referral to rheumatology.

Secondly, the diagnosis was made by an experienced panel of rheumatologists with a special
interest in axSpA with good agreement and high level of confidence. Given there is no gold
standard diagnostic biomarker; the current gold standard is expert opinion. When approaching
patients with multisystem complex disease, it can be difficult to make a diagnosis (25). There
is a need to distinguish if the aetiology of sacroiliitis (and back pain) is due to underlying
mechanical/degenerative (and/or psychological pain overlay of a chronic disease), undiagnosed
active inflammatory axial disease, or a combination of both. In this cohort (See Supplementary
Table S5), where the mean disease duration is more than 10 years, only 4/9 (44%) patients with
RVD-axSpA and CTSI have active sacroiliac joint inflammatory lesions on MRI. On the other

hand, in patients with a mean disease duration of 17 years, those with symptomatic CTSI but
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no diagnosis of RVD-axSpA, none (0/11, 0%) had active sacroiliac joint inflammatory lesions.
This could reflect the nature history of inflammatory lesions and highlights the challenges
around reliance on structural/inflammatory imaging lesions in making a clinical diagnosis of

axSpA in this population.

Thirdly, our study was able to explore the usefulness of a validated imaging tool which may
prompt earlier referral to rheumatology, potentially expediting a diagnosis of axSpA. This
study shows that by utilising an objective tool and a self-reported screening questionnaire, it is
feasible to filter the large numbers of IBD patients having CT scans to those with a high pre-
test probability of axSpA and arrive at a manageable proportion of patients for clinical
assessment. This will ensure that rheumatology services are not overwhelmed and yet be able

to identify some undiagnosed axSpA.

This study has several limitations. This was a cross sectional design. The sample size is small,
and this is a single centre study. We focused our sample on the population with the highest
probability of axSpA, therefore it is possible that we have missed other cases due to selection
bias. Also, 33/60 patients (55% of patients with CTSI) did not complete the SQ or declined to
participate (see Figure 1 for details), thus their data have not been captured. This means that
the results may not be generalisable and the prevalence of undiagnosed RVD-axSpA may have
been underestimated. Our design did not allow for evaluation of those without CBP, some of
whom may have axSpA, however it is likely that such patients would have a lower symptom
burden and not require targeted therapy. Finally, we did not clinically re-evaluate those with a
pre-existing diagnosis of axSpA, so it is theoretically possible that some of these could have

been misdiagnosed.
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In conclusion, the results of this study may have practical implications, as they show that there
is still undiagnosed axSpA in established IBD patients attending a secondary care institution.
It also explores the possibility of using a pragmatic CT Screening Tool to improve disease
awareness among radiologists, aid axSpA identification and reduce the delay to diagnosis in
this population. The practicalities of implementing this strategy on a wider scale in routine

practise will need further research.



axSpA in IBD 16

Acknowledgments

We are indebted to Dr. Baljeet Dhillon and Dr. Shin Azegami for their assistance in the scoring
of the CTSI during the service evaluation project. Part of this work has been presented as an
abstract in the 2018 ACR/ARHP Annual Meeting, 2019 BSR Annual Conference and 2021

EULAR Virtual Congress.



axSpA in IBD 17

References

10.

11.

12.

13.

14.

Stolwijk C, van Tubergen A, Castillo-Ortiz JD, Boonen A. Prevalence of extra-articular
manifestations in patients with ankylosing spondylitis: a systematic review and meta-analysis.
Ann Rheum Dis 2015;74:65-73.

Rudwaleit M, Sieper J. Referral strategies for early diagnosis of axial spondyloarthritis. Nat Rev
Rheumatol 2012;8:262-8.

Haroon M, O’Rourke M, Ramasamy P, Murphy CC, FitzGerald O. A novel evidence-based
detection of undiagnosed spondyloarthritis in patients presenting with acute anterior uveitis: the
DUET (Dublin Uveitis Evaluation Tool). Ann Rheum Dis 2015;74:1990-5.

Derakhshan MH, Pathak H, Cook D, Dickinson S, Siebert S, Gaffney K. Services for
spondyloarthritis: a survey of patients and rheumatologists. Rheumatology (Oxford)
2018;57:987-96.

Seo MR, Baek HL, Yoon HH, Ryu HJ, Choi H-J, Baek HJ, et al. Delayed diagnosis is linked to
worse outcomes and unfavourable treatment responses in patients with axial spondyloarthritis.
Clin Rheumatol 2015;34:1397-405.

Bruining DH, Siddiki HA, Fletcher JG, Tremaine WJ, Sandborn WJ, Loftus EVJ. Prevalence of
penetrating disease and extraintestinal manifestations of Crohn’s disease detected with CT
enterography. Inflamm Bowel Dis 2008;14:1701-6.

Paparo F, Bacigalupo L, Garello I, Biscaldi E, Cimmino MA, Marinaro E, et al. Crohn’s
disease: prevalence of intestinal and extraintestinal manifestations detected by computed
tomography enterography with water enema. Abdom Imaging 2012;37:326-37.

Gotler J, Amitai MM, Lidar M, Aharoni D, Flusser G, Eshed I. Utilizing MR enterography for
detection of sacroiliitis in patients with inflammatory bowel disease. J Magn Reson Imaging
2015;42:121-7.

Chan J, Sari I, Salonen D, Silverberg MS, Haroon N, Inman RD. Prevalence of Sacroiliitis in
Inflammatory Bowel Disease Using a Standardized Computed Tomography Scoring System.
Acrthritis Care Res (Hoboken) 2018;70:807-10.

Chan J, Sari I, Salonen D, Inman RD, Haroon N. Development of a Screening Tool for the
Identification of Sacroiliitis in Computed Tomography Scans of the Abdomen. J Rheumatol
2016;43:1687-94.

Sieper J, Rudwaleit M, Baraliakos X, Brandt J, Braun J, Burgos-Vargas R, et al. The
Assessment of SpondyloArthritis international Society (ASAS) handbook: a guide to assess
spondyloarthritis. Ann Rheum Dis 2009;68 Suppl 2:iil1-44.

Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Goldenberg DL, et al. The
American College of Rheumatology 1990 Criteria for the Classification of Fibromyalgia. Report
of the Multicenter Criteria Committee. Arthritis Rheum 1990;33:160-72.

Harvey RF, Bradshaw JM. A simple index of Crohn’s-disease activity. Lancet 1980;1:514.
Lewis JD, Chuai S, Nessel L, Lichtenstein GR, Aberra FN, Ellenberg JH. Use of the

noninvasive components of the Mayo score to assess clinical response in ulcerative colitis.
Inflamm Bowel Dis 2008;14:1660-6.



axSpA in IBD 18

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Bray TJP, Jones A, Bennett AN, Conaghan PG, Grainger A, Hodgson R, et al.
Recommendations for acquisition and interpretation of MRI of the spine and sacroiliac joints in
the diagnosis of axial spondyloarthritis in the UK. Rheumatology (Oxford) 2019;58:1831-8.

Scott WWJ, Fishman EK, Kuhlman JE, Caskey CI, O’Brien JJ, Walia GS, et al. Computed
tomography evaluation of the sacroiliac joints in Crohn disease. Radiologic/clinical correlation.
Skeletal Radiol 1990;19:207-10.

Steer S, Jones H, Hibbert J, Kondeatis E, Vaughan R, Sanderson J, et al. Low back pain,
sacroiliitis, and the relationship with HLA-B27 in Crohn’s disease. J Rheumatol 2003;30:518-
22.

Turkcapar N, Toruner M, Soykan I, Aydintug OT, Cetinkaya H, Duzgun N, et al. The
prevalence of extraintestinal manifestations and HLA association in patients with inflammatory
bowel disease. Rheumatol Int 2006;26:663-8.

Poddubnyy D. Classification vs diagnostic criteria: the challenge of diagnosing axial
spondyloarthritis. Rheumatology (Oxford) 2020;59:iv6-17.

Eno J-JT, Boone CR, Bellino MJ, Bishop JA. The prevalence of sacroiliac joint degeneration in
asymptomatic adults. J Bone Joint Surg Am 2015;97:932-6.

Feldtkeller E, Khan MA, van der Heijde D, van der Linden S, Braun J. Age at disease onset and
diagnosis delay in HLA-B27 negative vs. positive patients with ankylosing spondylitis.
Rheumatol Int 2003;23:61-6.

Variola A, Zanolin ME, Cipriano G, Macchioni P, Martinis F, Pasetti A, et al. The IBIS-Q [IBd
Identification of Spondyloarthritis Questionnaire]: A Novel Tool to Detect Both Axial and
Peripheral Arthritis in Inflammatory Bowel Disease Patients. Journal of Crohn’s and Colitis
2020;14:1680-6.

Di Carlo M, Luchetti MM, Benfaremo D, Di Donato E, Mosca P, Maltoni S, et al. The
DETection of Arthritis in Inflammatory boweL diseases (DETAIL) questionnaire: development
and preliminary testing of a new tool to screen patients with inflammatory bowel disease for the
presence of spondyloarthritis. Clin Rheumatol 2018;37:1037-44.

McEniff N, Eustace S, McCarthy C, O’Malley M, O’Morain CA, Hamilton S. Asymptomatic
sacroiliitis in inflammatory bowel disease. Assessment by computed tomography. Clin Imaging
1995;19:258-62.

Hausmann D, Kiesel V, Zimmerli L, Schlatter N, von Gunten A, Wattinger N, et al. Sensitivity
for multimorbidity: The role of diagnostic uncertainty of physicians when evaluating
multimorbid video case-based vignettes. PL0oS One 2019;14:e0215049.



axSpA in IBD 19

Figures Legends

Figure 1. Flow chart of study. -ve: negative; +ve: positive; axSpA: axial spondyloarthritis; CT:
Computed Tomography; CTSI: CT-defined sacroiliitis; MSK: musculoskeletal; 1BD:
Inflammatory Bowel Disease; SCBP: self-reported chronic back pain >3 months, age onset <45

years old; SQ: screening questionnaire; w/o: without



