
Arthritis complicating inflammatory bowel disease – the future is now.

Authors: Kaiyang Song1,# (BA), Jack Satsangi2,* (DPhil), Laura C Coates3,* (PhD)

1. Medical Sciences Division, University of Oxford, Oxford, UK

2. Translational Gastroenterology Unit, Nuffield Department of Experimental Medicine, University of 

Oxford, Oxford, United Kingdom.

3. Department of Orthopaedics, Rheumatology, and Musculoskeletal Sciences, University of Oxford, 

Oxford, UK.

#Denotes Corresponding author

*Denotes full professorship

Corresponding author institutional address: Medical Sciences Office, John Radcliffe Hospital, Headley Way, 

Oxford OX3 9DU, United Kingdom

Summary

Fundamental advances are occurring across immune-mediated inflammatory diseases (IMIDs). 

Recent therapeutic developments include strategies to prevent rheumatoid arthritis (RA) in high-risk 

individuals, using baseline cellular immunophenotypes to predict biologic response in psoriatic 

arthritis (PsA), and employing biologicals in a ‘top-down’ approach in Crohn’s disease (CD). 

However, meaningful progress has not occurred in the management of patients with 

spondyloarthropathy (SpA) complicating inflammatory bowel disease (IBD). Currently, the 

pathophysiology of IBD-related SpA is poorly understood, moreover, there remain no accepted or 

disease-specific screening tools, diagnostic criteria, or licenced treatment(s). Furthermore, current 

approaches to clinical care from rheumatologists and gastroenterologists largely involve the 

extrapolation of SpA and IBD clinical guidelines respectively, despite increasing recognition of IBD-

related SpA being its own entity, with a unique phenotype. There is an obvious contrast with the 

management of arthropathy complicating psoriasis, a disease area where defined diagnostic criteria 

and dedicated clinical trials allow clear management guidelines. We argue that the time has come for a

parallel approach and dedicated focus of IBD-related SpA. 

.

Introduction

Spondyloarthropathy (SpA) is the most common extraintestinal manifestation seen in IBD patients. 

The molecular, cellular and genetic pathogenesis of both separate diseases are increasingly well-

established, leading to cutting-edge biomarker-based research, such as the METHYLOMICS trial 
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across IMIDs, as well as the PROFILE and OPTIMISE trials in Crohn’s disease and psoriatic arthritis 

(PsA) respectively1,2. However, progress in IBD-related SpA lags behind significantly. 

Currently, there is limited understanding of the pathophysiological relationship between joint and gut 

inflammation3, contributing to a lack of consensus on screening, diagnosis , or management strategies 

for IBD-related SpA. Here, we discuss the current challenges and future directions in relation to 

screening strategies, classification criteria, and the management of IBD-related SpA.

We argue for the implementation of a coordinated, collaborative approach between gastroenterology 

and rheumatology, harnessing clinical practices, knowledge and research advances from across both 

specialties. This strategy will facilitate the development of unifying clinical guidance for IBD-related 

SpA, underpinned by results from dedicated IBD-related SpA clinical trials.   

Should we introduce screening for arthropathy complicating IBD; and for intestinal 

inflammation complicating arthritis as standard of care?

Current evidence for screening tools in IBD-related SpA

Despite half of newly diagnosed IBD patients reporting musculoskeletal symptoms4,there is no 

consensus as to whether or how patients should be screened for arthritis; nor how patients with 

arthropathy should be screened for IBD.  In a recent study, SpA was diagnosed in 54/183 (29.5%) of 

IBD patients with musculoskeletal symptoms following rheumatological assessment, with over half of

patients   receiving new/altered DMARD therapy as a result5. 

To date, screening tools for arthropathy in IBD have shown promise, but these have not been widely 

incorporated into the care of IBD patients. The fourteen item IBd Identification of Spondyloarthritis 

Questionnaire (IBIS-Q) claimed a sensitivity of 0.936. Elsewhere, with the six item  DETection of 

Arthritis in Inflammatory bowel disease (DETAIL) questionnaire, for patients meeting at least three 

items, the post-test probability of being diagnosed with SpA was up to 81.90%.7. Across both 

screening tools, inflammatory back pain symptoms were one of the strongest and most consistent 

predictors of SpA. Interestingly, items relating to dactylitis and enthesitis symptoms also showed good

performance in identifying patients affected by SpA. Nevertheless, studies investigating screening 

questionnaires for IBD-related SpA have shown relatively poor specificity, particularly in relation to 

inflammatory back pain items, and have predominantly involved patients with established, often well-

controlled, IBD6,7.

Attempts to screen for IBD in SpA patients have predominantly centred on endoscopic and 

histological investigation(s). In one single-centre study across  SpA patients with no gastro-intestinal 

symptoms, 6/41 (14.6%) and 17/41 (41.5%) exhibited IBD-like changes at colonoscopy and 

pathology, respectively8. In another study involving 64 patients with SpA, capsule endoscopy revealed

significant small bowel inflammation (SBI) consistent with Crohn's disease in 27/64 (42.2%), with 
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chronic gastrointestinal symptoms poorly correlating to the presence of SBI9. Whilst these studies 

reached differing conclusions on the utility of faecal calprotectin as a predictor of bowel 

inflammation, a unifying conclusion is that screening for IBD symptoms alone is likely to be 

insufficient for SpA patients. 

Future directions for the development and implementation of a screening tool in IBD-related 

SpA

Several steps are required before screening can be successfully deployed. Firstly, given their limited 

specificity, potential screening questionnaires should be assessed in combination with other tools; for 

instance, HLA-B27 status and imaging in IBD patients, and calprotectin and endoscopy in SpA 

patients. These combined approaches to screening can help provide further clarity when 

differentiating IBD-related SpA from other clinically similar rheumatological conditions; notably, 

ultrasound (US) entheseal examination can help distinguish SpA from fibromyalgia in IBD patients4. 

Secondly, collaboration between gastroenterologists and rheumatologists is a pre-requisite for the 

implementation of unifying, practical and cross-specialty screening tool(s). To that end, a recent 

Delphi consensus panel, featuring interdisciplinary experts, reached a consensus that in clinical 

practice settings, IBD-related arthritis, should be initially recognized by both gastroenterologists and  

rheumatologists10. Although the panel concluded that clinical diagnosis for axial disease should be 

performed by a rheumatologist, these results reinforce the importance of a inter-speciality approach to

developing and implementing a screening tool. Inspiration may be drawn from the DUET study in 

which using a simple clinical algorithm, ophthalmologists helped to identify 40% of patients 

presenting with acute anterior uveitis as having undiagnosed SpA, as later confirmed by 

rheumatology11. 

Moreover, there is a pressing need to develop   classification criteria for IBD-related SpA. 

Rheumatologists increasingly favour the Assessment of SpondyloArthritis International Society 

(ASAS) criteria for categorizing IBD-related SpA into axial or peripheral disease. The 

gastroenterology literature has been strongly influenced by Orchard’s studies defining type 1 (self 

limiting,  mainly axial pauciarticular arthopathy involving , typically large joints) or type 2 

(polyarticular arthropathy involving  ≥5, typically peripheral joints) disease 12. 

Currently, these classification systems, alongside others, have not been validated prospectively in IBD

cohorts; indeed, this current lack of evidence base manifests in inconsistent approaches to diagnosis 

across both the current literature and clinical care of IBD-related SpA. A systematic review of study 

designs has shown that across studies investigating axial and peripheral joint disease in IBD, only 

26/38 (68%) and 16/35 (46%) of studies used an established SpA classification criteria. Across the 

studies, investigated a variety of criteria, which have yet to be validated in IBD cohorts, were used 

(e.g. Modified New York, ASAS, ESSG or Amor)13. Thus, efforts to establish effective screening tools
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for IBD-related SpA will be contingent on the development of criteria that can accurately distinguish 

and diagnose IBD-related SpA subtypes. 

The importance of a co-ordinated basic science and clinical approach for developing 

classification criteria

Given that rheumatologists increasingly view SpA as a continuous spectrum of disease, characterized 

by axial SpA, peripheral SpA, enthesitis, and dactylitis, a dichotomous classification system is 

unlikely to fully capture the spectrum of IBD-related SpA phenotypes. Going forwards, a two-fold 

approach, that dovetails basic science with clinical characterization of disease phenotypes, will likely 

underpin the development classification and diagnostic criteria. 

Although an in-depth exploration of the pathophysiology of IBD-related SpA is beyond the scope of 

this article, several hypotheses linking gut and joint inflammation, encompassing numerous genetic 

variants, cellular processes and molecular signals have been proposed previously18. Whilst HLA-B27 

is synonymous with ankylosing spondylitis and is a key tenet of ASAS criteria, its significance in 

IBD-related SpA is ambiguous. Evidence from animal models suggests that HLA-B27 misfolding in 

the gut can induce the IL23/IL17 axis, which can have pro-inflammatory effects on both intestinal and

synovial tissue16. Accordingly, investigating variants in the genes involved in the IL23/IL17, 

alongside others, represent promising avenues for elucidating the genetic pathogenesis of IBD-related 

SpA3. Further characterization of the genes implicated in IBD-related SpA disease processes can help 

guide future diagnostic and classification criteria. 

Whilst current attempts to characterize rheumatological extra-intestinal manifestations in IBD tend to 

centre on ASAS criteria, there is mounting evidence that this classification does not sufficiently 

capture and differentiate SpA presentations in IBD17. Thus, phenotypic characterization of SpA 

subtypes in large, prospective, multi-centre IBD cohorts will be crucial for validating current criteria 

and/or shaping a new classification system. Regarding inflammatory arthritis symptoms, it will be 

important to consider the pattern of joint involvement; the association between symptom(s) and IBD 

onset and activity; and ensure common differentials (e.g. osteoarthritis and fibromyalgia), which can 

be mistaken for SpA, are excluded13. 

Future work to inform classification criteria should encompass other SpA symptoms, such as 

dactylitis, tenosynovitis, and enthesitis.US imaging for rheumatological extra-intestinal 

manifestations is becoming increasingly used, with growing data to suggest that enthesitis in 

particular  is an overlooked feature of  IBD-related SpA; on examination, enthesitis is reportedly a 

more common finding than arthritis in IBD patients17,18. Patients with IBD-related SpA, compared to 

IBD without SpA, display greater rates of entheseal-related erosions and structural abnormalities on 

US. Nevertheless, the prevalence of power doppler ultrasonography enthesitis in patients not meeting 

ASAS criteria (i.e. characterized as subclinical US changes) is significant, ranging from 13-67%4,17,19 
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– mirroring the rates of subclinical enthesitis seen in psoriasis patients with no joint symptoms20. 

Interestingly, whilst ASAS criteria for axial SpA includes enthesitis only at the heel, according to 

ultrasound assessment, the most common entheseal site in IBD is reportedly the patellar tendon21. 

These findings have important implications for a potential IBD-related SpA classification system, and

provide further evidence that current ASAS criteria may be insufficient. Going forwards, US-based 

assessment of enthesitis will likely play a significant role in attempts to classify IBD-related SpA, 

with a potential emphasis on the presence of erosive changes19. Whilst subclinical enthesitis in 

psoriasis predicts the later development of psoriatic arthritis (PsA)20,  its significance in disease 

pathophysiology and predictive value in IBD patients is unknown and warrants investigation in long-

term follow up studies.

Future efforts to establish a validated screening and classification criteria should eventually facilitate 

consistency across future IBD-related SpA research, prompt and accurate diagnosis, as well as 

allowing treatment to be tailored to specific phenotypic presentations 

Shortcomings, and future steps, in the management of IBD-related SpA after diagnosis

Current available management options for IBD-related SpA

There is a current lack of evidence to allow consensus regarding how to manage IBD-related SpA; 

currently there are no licensed or NICE-approved advanced therapies for IBD-related SpA. Typically 

rheumatologists extrapolate from treatment guidelines in PsA or axial spondyloarthritis; and 

gastroenterologists from parallel guidelines in CD and ulcerative colitis.Whilst  ECCO guidelines, 

informed by cohort study data, recommend anti-TNF therapy for axial/non-axial SpA in IBD, no 

randomized control trials have been performed in IBD-related SpA. I

Inevitable inconsistences between IBD and SpA management remain (Table 1), both in early and 

advanced disease, For example, NSAIDs are a mainstay for early management in axial and peripheral 

SpA, however, their use in IBD is controversial. Whilst conventional NSAIDs can cause disease 

relapse in quiescent IBD, there is some albeit limited evidence that COX-2 selective NSAIDs 

(particularly etoricoxib and celecoxib) may have a better GI safety profile and tolerability in 

controlled IBD22. Elsewhere, aside from infliximab and adalimumab, there are a paucity of biologic 

therapies that are effective across IBD and SpA symptoms (Table 1); notably, IL17A inhibitors which 

are effective for both peripheral and axial SpA, are generally avoided in IBD due to the risk of 

exacerbating disease activity. 

Whilst the emergence of small molecule inhibitors opens new therapeutic avenues across both 

rheumatology and gastroenterology (Table 1), there to date is limited evidence supporting their use in 

IBD-related SpA. Tofacitinib has been approved for both psoriatic arthritis, ankylosing spondylitis 
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and ulcerative colitis; however, post-hoc analysis of the OCTAVE Induction 1 and 2 trials showed that

eight weeks of Tofacitinib did not reduce the proportion of UC patients with active arthritis23. 

However, the duration of therapy may have been sub-optimal: the majority of studies evaluating 

Tofacitinib therapy for IBD extra-intestinal manifestations span ≥12 weeks24.

The limited options that are available for managing both SpA, particularly axial SpA, and IBD, 

highlight the need for longer-term observational studies and ideally dedicated clinical trials, especially

those comparing advanced therapies, across different SpA phenotypes.

Table 1: Drugs in the treatment of IBD and SpA that are currently licenced (shown in green), 

worsen disease activity (red), and drugs with promising early data/are currently in the advanced

stages of clinical trials (amber). Adapted from Zioga et al. (2022)25

Drug target(s) Example drug Crohn’s 

Disease

Ulcerative 

Colitis

Axial SpA Peripheral 

SpA

(Long-term) Conventional NSAIDs

Conventional 

DMARDs

Sulfasalazine

Methotrexate

Leflunomide

Azathioprine

TNF-α Infliximab/adalimumab

Etanercept

Golimumab

α4β7 Vedolizumab

IL-17A Secukinumab/Ixekizumab/Bimekizumab

IL-12/23 Ustekinumab

IL-23 Risankizumab

Guselkumab

Mirikizumab

JAK1 Upadacitinib 

Filgotinib 

JAK1/3 Tofacitinib 

S1P Ozanimod

Future avenues for IBD-SpA management

The time is now ripe for rheumatology and gastroenterology to collaborate, bringing together 

knowledge, experience and cutting-edge advances from each specialty, to develop research and 

improve the clinical care of IBD-related SpA. Harnessing personalised and intensive medical 

approaches for IBD-related SpA has the potential to generate further opportunities to alter disease 
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course and restitute normal gut and joint health. Early intervention for inflammatory arthritis has 

become standard in diseases like rheumatoid arthritis and psoriatic arthritis. Early intervention 

research is an growing area of interest in IBD. The recent PROFILE study, of patients with newly-

diagnosed active CD, confirmed early data that intensive early “top-down” treatment (i.e. infliximab 

and immunomodulator) led to significantly higher rates of disease remission than conventional step-

up treatment (79% vs 15% respectively, p<0.0001)1. Of great interest is the hope that very early 

intervention  in at-risk individuals may allow disease prevention26.

In this context, rheumatology has led the way in the clinical use of serological markers, allowing early

diagnosis and intervention. This has been exemplified by the recent APPIPRA study: abatacept 

therapy for patients at high-risk of rheumatoid arthritis (RA), identified by positive rheumatoid factor 

and ACPA, reduced of progression to 26. Gastroenterology, whilst at present lacking robust serological 

markers for diagnosis in clinical practice, is exploring this area; the specialty  is leading the use of 

therapeutic drug monitoring (TDM), with strong evidence that higher biologic drug concentrations 

correlate with disease remission27. Using proactive, rather than reactive, TDM, with the aim of 

maintaining a target drug trough concentration for people with IBD, is gaining popularity. This 

strategy may in turn allow personalised therapeutics and represents a growing priority in 

rheumatology and gastroenterology clinical trials; notably there is great interest in the association 

between carriage of the super-allele HLA DQA1*05 in IMIDs and increased immunogenicity to TNF-

α inhibitors, and its potential clinical application 28 

Whilst the biomarker used in the PROFILE study was not successful in treatment stratification, there 

continues to be intensive interest in personalizing care for immune-mediated diseases – this area is 

highlighted as a priority in IBD by the James Lind Alliance. In rheumatology, the ongoing biomarker-

stratified OPTIMISE study is investigating whether baseline CD4+ T cell immunophenotyping can 

predict response to TNF-α or IL-17A inhibitors, with the aim of eventually using a precision medicine

approach to biologic selection in PsA2. Across inflammatory diseases affecting gastro-intestinal tract, 

joints and skin,  the METHYLOMIC  studies will use DNA methylation biomarkers in peripheral 

blood to stratify patients for specific biological therapies30.

The expansion of personalised medicine to guide treatment selection and dose will be underpinned by 

advances in our understanding of IBD-related SpA molecular pathogenesis: such work will in parallel 

inform multi-omic analysis and shed light on diagnostic and therapeutic biomarkers.

Table 2: A summary of the current issues and future directions of research and clinical practice in IBD-

related SpA

Current challenges and unanswered 

questions

Next steps for future research and clinical practice

Screening - Lack of uptake of screening tools in clinical - Ensuring inter-specialty approaches are taken to 
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tools for 

arthropathy 

in IBD

care

- Current screening tools exhibit relatively 

poor specificity

- Current research into screening strategies  

has been predominantly limited to patients 

with long-standing and/or well-controlled 

IBD.

developing screening tools that are implementable 

for both rheumatology and gastroenterology

- Combining proposed screening tools with other 

clinical investigations (e.g. HLA-B27 and US 

imaging in IBD patients) to improve performance 

of screening strategies and help exclude differential 

diagnoses (e.g. osteoarthritis and fibromyalgia)

Classificatio

n criteria

- There are inconsistencies in both current 

clinical practice and literature, regarding 

which classification system is used

- Current classification criteria used by 

rheumatologists for IBD-related SpA (e.g. 

ASAS) lack validation in IBD-related SpA 

- The Orchard classification criteria that is 

commonly used by gastroenterology, has not

been validated prospectively in multi-centre 

cohorts 

- A co-odinated basic science and clinical approach is

important for developing a disease-specific 

classification criteria

- Incorporating clinical examination and US 

assessment of enthesitis and tenosynovitis should 

be a priority of future work to help characterise the 

different IBD-related SpA phenotypes

Management - There are inconsistencies between both early

and advanced management options in IBD 

and SpA (e.g. regarding conventional 

NSAIDs and IL-17A inhibitors) 

- The lack of understanding of IBD-related 

SpA pathophysiology precludes the 

identification of potential prognostic and 

therapeutic biomarkers

- Assessing the efficacy of advanced therapies in 

future long-term observational studies and clinical 

trials specific to IBD-related SpA

- Developing our knowledge of disease 

pathophysiology will inform future therapeutic 

strategies, especially precision medicine 

approaches.

- Harnessing insights from recent efforts to deliver 

precision medicine and early disease intervention 

across gastroenterology and rheumatology (e.g. 

PROFILE, OPTIMISE, and APPIPRA studies 

Concluding remarks

Focusing on patients with the combined challenges of arthritis and IBD is a priority area, with a series

of unmet needs to address (Table 2). Pre-requisites for optimising IBD-related SpA patient care 

include marrying basic science approaches with characterisation of clinical phenotypes to inform a  

scientifically-based classification system; developing a practical cross-specialty screening tool(s);  

and inter-specialty collaboration to generate comprehensive, unified disease-specific management 
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guidelines (Table 2). These advances could underpin future personalised medicine-based research into

early diagnosis, management and/or disease prevention of IBD-related SpA.

Search strategy and selection criteria

We searched the PubMed database from inception up to May 1, 2024, using the keywords: “Inflammatory bowel

disease”, “IBD”, “Ulcerative Colitis”, “UC, “Crohn’s disease”, “CD”, “Spondyloarthopathy”, 

“Spondyloarthritis”, “IBD-related arthritis”, “IBD-related SpA”, “IBD-related Spondyloarthopathy” and “IBD-

related Spondyloarthritis”. Only papers published in English were reviewed. Relevant papers were also 

suggested by co-authors, whilst the reference list of key papers were also screened. Further references 

recommended by reviewers were included during redrafting of the manuscript.

Contributions

All authors contributed to the conception of the article, first draft writing, critical revision and editing.  All 

authors approved the final version and had final responsibility for the decision to submit for publication. 

Declaration of interests

JS reports grants or contracts from Crohn’s Colitis UK, Action Medical Research, ECCO, European 

Commission and Helmsley Trust; consulting fees from Janssen; support for attending meetings and/or travel 

from Janssen; pending patent applications for diagnostic biomarkers in paediatric IBD and development of non-

immunogenic anti-TNF therapy; participation on a data safety monitoring or advisory board across the DSM 

TRIBUTE and MODULATE trials; leadership or fiduciary roles at UK IBD Registry, CCFA Precision Medicine

Committee and CCUK; and is an advisor to NICE on precision medicine. LCC reports grants or contracts from 

AbbVie, Amgen, Celgene, Eli Lilly, Janssen, Novartis, Pfizer and UCB; consulting fees from AbbVie, Amgen, 

Bristol Myers Squibb, Celgene, Eli Lilly, Gilead, Galapagos, Janssen, Moonlake, Novartis, Pfizer and UCB; 

payment or honoraria from AbbVie, Amgen, Biogen, Celgene, Eli Lilly, Galapagos, Gilead, GSK, Janssen, 

Medac, Novartis, Pfizer and UCB; and is a board member for BritPACT charity (British PsA consortium). KS 

declares no competing interests. 

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261



References

1. Noor NM, Brezina B, De La Revilla Negro J. et al. A biomarker-stratified comparison of top-

down versus accelerated step-up treatment strategies for patients with newly diagnosed 

Crohn’s disease (PROFILE): a multicentre, open-label randomised controlled trial. Lancet 

Gastroenterol Hepatol. 2024, doi: 10.1016/S2468-1253(24)00034-7.

2. Ooms A, Al-Mossawi H, Bennett L. et al. Optimising psoriatic arthritis therapy with 

immunological methods to increase standard evaluation: the protocol of an open-label 

multicentre, parallel-group, two-arm randomised controlled study evaluation precision 

medicine approach in the treatment of psoriatic arthritis. BMJ Open 2023; 13(9):e078539. 

3. Ashton JJ, Satsangi J, Uhlig HH. Intestinal Inflammation and Extraintestinal Disease: 

Understanding Dynamic Risk. Gastroenterology 2024; 10:S0016-5085(24)00418-9

4. Vladimirova N, Terslev L, Attauabi M. et al. Peripheral Joint and Enthesis Involvement in 

Patients With Newly Diagnosed Inflammatory Bowel Disease: Symptoms, and Clinical and 

Ultrasound Findings – A Population-Based Cohort Study. J Crohn’s Colitis 2024, doi: 

10.1093/ecco-jcc/jjae022 

5. Ottaviani S, Tréton X, Forien M. et al. Screening for spondyloarthritis in patients with 

inflammatory bowel diseases. Rheumatol Int  2023 ; 43(1):109–17.

6. Variola A, Zanolin ME, Cipriano G. 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. J Crohn’s Colitis 2020; 14(12):1680–6. 

7. Benfaremo D, Luchetti MM, Di Carlo M. et al. Multicenter Validation of the DETAIL 

Questionnaire for the Screening of Spondyloarthritis in Patients With Inflammatory Bowel 

Diseases. J Rheumatol 2021; 48(2):179–87. 

8. Badran S, Saweres A, GamalEldeen H. et al. Screening of silent inflammatory bowel disease 

in seronegative spondyloarthritis patients: Fecal calprotectin, ileo-colonoscopy and 

histopathology assessment. Egypt Rheumatol. 2024; 46(1):6–11. 

9. Kopylov U, Starr M, Watts C, Dionne S, Girardin M, Seidman EG. Detection of Crohn 

Disease in Patients with Spondyloarthropathy: The SpACE Capsule Study. J Rheumatol 2018; 

45(4):498–505. 

10. Falloon K, Cohen B, Ananthakrishnan AN,  et al. A United States expert consensus to 

standardise definitions, follow-up, and treatment targets for extra-intestinal manifestations in 

inflammatory bowel disease. Aliment Pharmacol Ther 2022; 55(9):1179–91. 

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293



11. 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(11):1990–5. 

12. Orchard TR, Wordsworth BP, Jewell DP. Peripheral arthropathies in inflammatory bowel 

disease: their articular distribution and natural history. Gut 1998; 42(3):387–91. 

13. Schwartzman M, Ermann J, Kuhn KA, Schwartzman S, Weisman MH. Review: 

Spondyloarthritis in inflammatory bowel disease cohorts: systematic literature review and 

critical appraisal of study designs. RMD Open 2022; 8(1):1777. 

14. Fragoulis GE, Liava C, Daoussis D, Akriviadis E, Garyfallos A, Dimitroulas T. Inflammatory 

bowel diseases and spondyloarthropathies: From pathogenesis to treatment. World J 

Gastroenterol  2019; 25(18):2162. 

15. Ashrafi M, Kuhn KA, Weisman MH. The arthritis connection to inflammatory bowel disease 

(IBD): why has it taken so long to understand it? RMD open  2021; 7(1):e001558.

16. Mandour M, Chen S, van de Sande MGH. The Role of the IL-23/IL-17 Axis in Disease 

Initiation in Spondyloarthritis: Lessons Learned From Animal Models. Front Immunol 2021; 

12:618581. 

17. Bertolini E, Macchioni P, Rizzello F. et al. Ultrasonographic and clinical assessment of 

peripheral enthesitis and arthritis in an Italian cohort of inflammatory bowel disease patients. 

Semin Arthritis Rheum 2020; 50(3):436–43.

18. Weisman MH, Stens O, Kim HS, Hou JK, Miller FW, Dillon CF. Axial Pain and Arthritis in 

Diagnosed Inflammatory Bowel Disease: US National Health and Nutrition Examination 

Survey Data. Mayo Clin Proc Innov Qual Outcomes 2022;6(5):443–9. 

19. Husic R, Lackner A, Kump PK, Högenauer C, Graninger W, Dejaco C. High Prevalence of 

Ultrasound Verified Enthesitis in Patients With Inflammatory Bowel Disease With or Without 

Spondylarthritis. Front Med. 2021; 8:637459. 

20. Elnady B, El Shaarawy NK, Dawoud NM. et al. Subclinical synovitis and enthesitis in 

psoriasis patients and controls by ultrasonography in Saudi Arabia; incidence of psoriatic 

arthritis during two years. Clin Rheumatol 2019; 38(6):1627–35.

21. Rovisco J, Duarte C, Batticcioto A, Sarzi-Puttini P, Dragresshi A, Portela F, et al. Hidden 

musculoskeletal involvement in inflammatory bowel disease: a multicenter ultrasound study. 

BMC Musculoskelet Disord 2016; 17(1):84. 

22. Kvasnovsky CL, Aujla U, Bjarnason I. Nonsteroidal anti-inflammatory drugs and 

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325



exacerbations of inflammatory bowel disease. Scand J Gastroenterol 2015; 50(3):255–63. 

23. Rubin DT, Reinisch W, Greuter T, Kotze PG, Pinheiro M, Mundayat R, et al. Extraintestinal 

manifestations at baseline, and the effect of tofacitinib, in patients with moderate to severe 

ulcerative colitis. Therap Adv Gastroenterol. 2021;14. 

24. Wang Y, Wan Z, Jin R, Xu T, Ouyang Y, Wang B, et al. Tofacitinib for extraintestinal 

manifestations of inflammatory bowel disease: A literature review. Int Immunopharmacol. 

2022; 105:108517. 

25. Zioga N, Kogias D, Lampropoulou V, Kafalis N, Papagoras C. Inflammatory Bowel Disease-

related Spondyloarthritis: The Last Unexplored Territory of Rheumatology. Mediterr J 

Rheumatol 2022; 33:126. 

26. Cope AP, Jasenecova M, Vasconcelos JC, et al. Abatacept in individuals at high risk of 

rheumatoid arthritis (APIPPRA): a randomised, double-blind, multicentre, parallel, placebo-

controlled, phase 2b clinical trial. Lancet (London, England) 2024, doi: 10.1016/S0140-

6736(23)02649-1. 

27. Papamichael K, Afif W, Drobne D, Dubinsky MC, Ferrante M, Irving PM, et al. Therapeutic 

drug monitoring of biologics in inflammatory bowel disease: unmet needs and future 

perspectives. Lancet Gastroenterol Hepatol. 2022; 7(2):171–85. 

28. Solitano V, Facciorusso A, McGovern DPB, Nguyen T, Colman RJ, Zou L, et al. HLA-

DQA1∗05 Genotype and Immunogenicity to Tumor Necrosis Factor-α Antagonists: A 

Systematic Review and Meta-analysis. Clin Gastroenterol Hepatol. 2023; 21(12):3019-

3029.e5. 

29. Sazonovs A, Kennedy NA, Moutsianas L, Heap GA, Rice DL, Reppell M, et al. HLA-

DQA1*05 Carriage Associated With Development of Anti-Drug Antibodies to Infliximab and 

Adalimumab in Patients With Crohn’s Disease. Gastroenterology. 2020; 158(1):189–99. 

30. Home - Methylomic [accessed Mar 5, 2024]. Available from: https://methylomic.eu/

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351


