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Peripheral arthritis in patients with long-term inflammatory bowel disease. Results from 20 years of follow-up in the IBSEN study.
Abstract: 
Objectives: Peripheral arthritis and related musculoskeletal manifestations, often classified as peripheral spondyloarthritis, are frequently seen in patients with inflammatory bowel disease (IBD). Few long-term studies have reported on the prevalence of these conditions. The aim of this study was to determine the prevalence of IBD-related peripheral arthritis and peripheral spondyloarthritis in IBD patients during 20 years of disease course, and to assess whether these conditions were associated with the intestinal IBD severity and activity. 
Materials and methods: In an inception cohort (the IBSEN study), IBD patients were followed prospectively for 20 years. At the 5 year follow-up the patients underwent a rheumatological examination and at the 20 year follow-up they completed a questionnaire with identical questions. When peripheral arthritis was characteristic and not explained by other specific diagnoses, it was defined as IBD-related peripheral arthritis. The Assessment of Spondyloarthritis International Society criteria were used to define peripheral spondyloarthritis, including patients with peripheral arthritis, enthesitis and/or dactylitis. 
Results: After 20 years of follow-up, 441 patients were included (296 ulcerative colitis and 145 Crohn’s disease). The prevalence of IBD-related peripheral arthritis was 17.2 % and peripheral spondyloarthritis 27.9 % during the disease course. IBD severity and activity were not different between those with a history of IBD-related peripheral arthritis or peripheral spondyloarthritis and those without. A higher proportion of women had IBD-related peripheral arthritis and peripheral spondyloarthritis. 
Conclusion: During 20 years of disease course, more than every sixth patient had suffered from IBD-related peripheral arthritis and every fourth from peripheral spondyloarthritis.
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Introduction
Patients with inflammatory bowel disease (IBD) often suffer from musculoskeletal manifestations, including peripheral arthritis, enthesitis, dactylitis and inflammation of the spine (1). They can further be classified as spondyloarthritis (SpA) with the two subgroups: peripheral SpA (pSpA), largely overlapping with peripheral arthritis, and axial SpA, with predominantly spinal symptoms (2). Peripheral arthritis not explained by a specific diagnosis (i.e. rheumatoid arthiritis, infectious arthritis etc.) is often defined as IBD-related peripheral arthritis (3, 4).
IBD-related peripheral arthritis most frequently occur after the onset of intestinal symptoms and the arthritis attacks the knees and ankles (3); it is usually nonerosive and nondeforming (1). Moreover, IBD-related peripheral arthritis often accompanies intestinal IBD activity. Thus, flares of IBD-related peripheral arthritis may be prevented by treating intestinal inflammation (5). It is, however, not clear whether patients who experience episodes of IBD-related peripheral arthritis or other pSpA features during the disease course, have a more severe or active intestinal disease throughout the IBD course.   
Although peripheral arthritis and pSpA are hallmarks of rheumatic manifestations in IBD, few studies have reported on the prevalence or the characteristics in patients with long-term IBD (6). We have recently reported on the prevalence of axial musculoskeletal manifestations in IBD patients 20 years after IBD diagnosis, including axial SpA (7), and in the current study we present peripheral musculoskeletal manifestations including pSpA.
The aim of this study was to determine the prevalence of IBD-related peripheral arthritis and pSpA in IBD patients 20 years after diagnosis. Furthermore, we wanted to assess whether the occurrence of IBD-related peripheral arthritis and pSpA during the disease course were associated with the long-term intestinal IBD severity and activity. 
Materials and Methods
Patients and study design
The Inflammatory Bowel South-Eastern Norway (IBSEN) study included all newly diagnosed cases of IBD in four well-defined counties in south-eastern Norway (Oslo, Østfold, Telemark and Aust-Agder) from 1 January 1990 to 31 December 1993. The diagnosis was made according to the internationally accepted Lennard-Jones criteria for ulcerative colitis (UC) and Crohn’s disease (CD)(8). Scheduled follow-ups were conducted 1, 5, 10 and 20 years after inclusion and consisted of a clinical examination, structured interview, laboratory tests and colonoscopies. The design of the inception study and the follow-up studies, have been reported previously (9, 10). 
At the 5-year follow-up, the patients underwent a standardised rheumatological assessment, including a clinical examination. Details regarding these methods and results have been published previously (3). 
At the 20-year follow-up, a detailed questionnaire covering the symptoms of the peripheral rheumatic diseases investigated at the 5-year follow-up was used. The patients were also asked to report rheumatic diagnoses set by a physician (Appendix). Thus, the rheumatic manifestations recorded were based on data from the 5-year follow-up together with the detailed questionnaire at the 20-year follow-up.
Diagnostic criteria of peripheral arthritis, IBD-related peripheral arthritis and pSpA
A patient was defined as having peripheral arthritis when the diagnosis was set by a physician and based on the following; at least one episode with one or more painful and swollen/liquid-filled peripheral joints (Appendix). The time of onset of arthritis was not recorded in this study. 
We defined peripheral arthritis as IBD-related when characteristic symptoms and distribution were present without other explanations, such as reported rheumatoid arthritis, psoriatic arthritis, gout, reactive arthritis, ankylosing spondylitis, juvenile arthritis and connective tissue diseases. Some patients reported to suffer from osteoarthritis in addition to peripheral arthritis. These were not excluded, assuming a physician-verified coexisting of the diseases had been present. 
The Assessment of Spondyloarthritis International Society (ASAS) criteria (11) were used to define pSpA. According to these criteria, pSpA may be classified when peripheral arthritis, dactylitis and/or enthesitis are present in patients with IBD (Fig. 12). Patients who fulfil both the criteria for peripheral and axial SpA are considered to have predominantly axial symptoms and should not be counted as pSpA, but rather axial SpA with additional peripheral symptoms (7). These patients were therefore excluded from further analyses of pSpA (11). To avoid contamination of the group of patients used for comparison in the following statistical analyses, the patients with axial SpA and peripheral symptoms were also excluded from the comparison group (see section “IBD severity and activity). Dactylitis was registered when typical findings of thickened fingers in all lengths, so-called “sausage fingers”, had been present during the disease course. Enthesitis was diagnosed when signs of inflammation of the insertion of the Achilles tendon to the bone had been present.
IBD severity and activity
IBD severity and activity were assessed with the most extended distribution of UC, the location and behaviour of CD (as defined by the Montreal classification (12) during the 20 year follow-up), the need for IBD-specific medication and patient-reported IBD activity over time. The latter was assessed by four predefined curves reflecting the patients´ intestinal disease course from diagnosis onwards, which have been used in the IBSEN follow-ups (13). The curves were as follows: C1: initially highly active disease followed by remission or mild symptoms; C2: Initially low activity followed by an increase in the severity of intestinal symptoms. C3: chronic persistent activity; C4: chronic intermittent activity. For analytical reasons, curve 2 was left out of the calculations due to a small number of cases, and curves 3 and 4 were merged as chronic persistent or intermittent activity (7). The need for medication was defined as “ever used” during the 20-year follow-up.  
Patients with IBD-related peripheral arthritis or pSpA were compared to the patients in the cohort without pSpA (including the 23 patients who concurrently fulfilled the criteria for peripheral and axial SpA) (Fig. 12). We compared the groups according to age, sex, IBD-diagnosis and variables indicative of IBD severity and activity. 
Statistical analysis
Continuous variables were described with median and range, and categorical variables with counts and percentages. Crude comparisons between pairs of categorical data were performed using the chi-square test or Fisher’s exact test when appropriate. Crude comparisons between groups regarding continuous variables were performed using non-parametric methods, such as the Mann-Whitney Wilcoxon test. All tests were two-sided. To correct for multiple testing and account for the exploratory nature of our study, p-values<0.01 were considered statistically significant. All analyses were performed using SPSS version 25. 
Results
After 20 years of follow-up in the IBSEN study, 599 patients (79.2 %) were alive. Of these patients, 441 (74 %) (296 UC and 145 CD patients) answered the questionnaire concerning rheumatic symptoms and diagnoses and were included in the current study (Fig. 21). Clinical characteristics at the 20-year follow-up are shown in Table 1. 
Peripheral arthritis, IBD-related peripheral arthritis and pSpA
Peripheral arthritis was diagnosed in 104 IBD patients (23.9 %), 66 UC patients (22.5 %) and 38 CD patients (26.8 %) (p=0.3) (Fig. 34). Seventy-six patients (17.2 %) were defined as having IBD-related peripheral arthritis, 48 with UC (16.2 %) and 28 with CD (19.3 %) (p=0.4), including 33 cases (7.5 %) diagnosed between the rheumatological examinations at five years and the current evaluation. The diagnoses of non-IBD-related peripheral arthritis were linked to ankylosing spondylitis (n=12), rheumatoid arthritis (n=10), psoriatic arthritis (n=5), reactive arthritis (n=2), systemic lupus erythematosus (n=2), Sjögren’s syndrome (n=1), juvenile arthritis (n=1) and polymyalgia rheumatica (n=1). 
In 146 (33.1 %) patients, peripheral arthritis, dactylitis and/or enthesitis had occurred since the onset of IBD. Twenty-three of these patients fulfilled the criteria for both pSpA and axial SpA, and were therefore excluded from the pSpA group in the current study, in accordance with the ASAS criteria (11). Thus, 123 patients (27.9 %) were classified as pSpA, 85 UC patients (28.7 %) and 38 CD patients (26.2 %) (p=0.6) (Fig. 3 and 4).  
The proportions of females were significantly higher (p<0.01) in the groups with IBD-related peripheral arthritis (67.1 % females) and pSpA (61.8 % females) compared with the patients in the cohort without pSpA (46.4 % females) (Table 2). 

IBD severity and activity
We found no association between the occurrence of IBD-related arthritis or pSpA and the UC extent, disease manifestation of CD (specified as intestinal location or behaviour according to the Montreal classification (12)), medication use, or the patients’ intestinal disease course (Table 2). 
Discussion
This is the first population-based study reporting on the occurrence of peripheral arthritis and pSpA in IBD patients evaluated 20 years after diagnosis. A disease history of peripheral arthritis was present in 23.9 %, IBD-related peripheral arthritis in 17.2 %, and pSpA in 27.9 % of the patients. The occurrence of these rheumatic conditions was significantly associated with female gender, but not with IBD severity or activity at the 20-year investigation or the intestinal disease course. 
IBD-related peripheral arthritis
The prevalence of IBD-related peripheral arthritis during the first 20 years of disease increased from 11.9 % (62/521) at the 5-year follow-up (3) to 17.2 % (76/441) at the 20-year follow-up. This modest increase over the last 15 years may be explained by a more quiescent intestinal disease throughout this part of the disease course, thereby reducing the risk of onset or relapse of IBD-related peripheral arthritis (14). 
A comparison with previous studies is challenging due to variation in definitions of peripheral arthritis and whether the arthritis is defined as IBD-related or not. Moreover, similar population-based studies with this long follow-up time are lacking. 
Malaty el al (15) reported a 7.3 % prevalence of peripheral arthritis among > 600 IBD patients when they investigated the local Veterans Affairs dataset in Houston. The arthritis occurred 2-17 years (mean 9.5 years) after the diagnosis of IBD. However, they did not specify whether only IBD-related peripheral arthritis was included. The lower prevalence compared to the current study might be explained by their retrospective design, which included only chart review and may have led to missing cases. 
A similar prevalence of peripheral arthritis of 7.2 % (9.1 % CD and 5.5 % UC patients) was found in a European population-based multicentre inception IBD cohort by Isene et al (16), but their follow-up time was half the length of ours. 
Ditisheim et al (17) found a prevalence of peripheral arthritis of 18.6 % in a large cross-sectional study with patients enrolled from 2006-2012, nested within the Swiss IBD cohort study. The median duration of IBD was 8 years. It is unclear, however, whether the reported peripheral arthritis was limited to IBD-related cases. The prevalence of peripheral arthritis reported is close to our results, although their follow-up time since diagnosis was shorter. They observed the highest frequency of arthritis among CD patients. Our data did indicate a slightly, but not significantly higher occurrence of peripheral and IBD-related arthritis in CD. 
A retrospective multicentre study by Karmiris et al (4) from eight outpatient clinics in Greece reported a prevalence of IBD-related arthritis of 11.9 %. This was lower than in the current study, which may be explained by the retrospective study design and probably a shorter disease duration, which was not specified in the publication. 
In accordance with the current study, arthritic extraintestinal manifestations were more prevalent in females than in males in the publications from Ditisheim et al (17) and Karmiris et al (4).
pSpA
The current SpA criteria were developed and validated by an expert group, the Assessment of SpondyloArthritis international Society (ASAS) in 2009 (11, 18). Previous criteria have not differentiated between peripheral and axial symptoms as the ASAS criteria do. When the ASAS criteria were developed, only 6 patients (2.3 %) had IBD in the group with pSpA (11). Since IBD itself is one of several SpA features, the criteria might be biased towards a higher prevalence of pSpA in an IBD population (Fig. 12). 
We found a prevalence of pSpA of 27.9 %. Few previous studies have reported the prevalence of pSpA according to the ASAS criteria in IBD patients, but Stolwijk et al (19) investigated 350 IBD patients in an outpatient clinic in the Netherlands and found self-reported pSpA in 23.7 % of the patients after a mean IBD duration of 11.4 years. Thus, their result may be comparable to the 27.9 % reported after 20 years in the current study. 
Van Erp et al (20) found a prevalence of pSpA according to the ASAS criteria of 5.9 % (15/255) among patients with a mean IBD duration of 15.8 years, which is shorter than in the current study. However, they based the diagnoses solely on cases referred to evaluation by a rheumatologist, which may have influenced the selection of cases, explaining some of the difference in prevalence. 
IBD severity and activity 
We found no association between a disease history of IBD-related peripheral arthritis or pSpA and IBD intestinal severity or activity at the 20-year follow-up. This may seem unexpected, as previous studies, including those of Van Erp et al (20) and Ditisheim et al (17), demonstrated an association between IBD disease activity and peripheral arthritis. The lack of association between arthritis and disease activity might be explained by the study design comparing a cumulative incidence with a cross-sectional value and the merging and exclusion of disease categories. Furthermore the medication use was an estimate based on ever use. The lack of associations in the current study may be explained by the IBD-activity being measured at the 20-year follow-up, while the prevalence of arthritis was registered cumulatively. Notably, a disease history of arthritis did not correlate with the different patient-reported intestinal disease courses, despite these curves reflecting the disease course over 20 years of follow-up. 
The study was started before the introduction of biological treatment, thus few of the patients had received biologics during the 20 years of follow-up. Because biological medication may have a protective effect on inflammatory rheumatic diseases (21), the occurrence of arthritis may be lower in newer cohorts. 

Strengths and limitations
This study is based on a well-characterised, prospective population-based inception cohort with a long-term follow-up. The response rate at the 20-year follow-up was high, which makes it a reliable source for prevalence studies among IBD patients. To estimate IBD-related arthritis, we carefully excluded arthritis of other causes that were recorded at the 5-year follow-up or patient-reported at the 20-year follow-up, and pSpA was assessed according to the internationally accepted classification criteria (11). 
However, we did not repeat the clinical rheumatological examination, which was performed at the 5-year follow-up, due to limited resources. This may have influenced our results, but on the other hand, the questions at the 20-year follow-up were identical to those applied at the 5-year control. We are aware of the risk of patient’s recall bias, thus the questionnaire was detailed and formulated according to standard definitions of arthritis and dactylitis etc., in order to minimize recall bias and misclassification. and intended to minimize them by specifying It was also specified in the questionnaires that the rheumatological reported diagnoses should have been confirmed by a physician. 
We have estimated the prevalence of arthritis at two time points in this cohort, at five and 20 years since IBD diagnosis. The specific time of onset was not assessed, as this was considered to be an inaccurate measure, because of the long time since occurrence of arthritis in many cases. The time of onset of arthritis was otherwise not reported, hHence the prevalence of arthritis at multiple time points and survival analyses were not feasible. 
Radiological examination of the joints was not systematically performed; thus, it was not possible to evaluate objective signs of articular damage. However, we expect this to be of minor importance, considering that IBD-related arthritis usually is nondeforming and nonerosive (22). 
Conclusion
More than every sixth patient had suffered from IBD-related peripheral arthritis and every fourth patient from pSpA during 20 years of disease course. These rheumatic manifestations were more prevalent in females. Awareness regarding peripheral musculoskeletal symptoms among IBD patients is important, considering the high numbers of IBD patients this can affect. This study indicates, however, that IBD-related peripheral arthritis or pSpA was not more prevalent among those reporting a high intestinal disease activity or a more severe disease course during long-term follow-up.
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Tables
Table 1. Demographics and IBD characteristics of the patients in the study at the 20-year follow-up. The UC extent is the maximal extent during the follow-up period. The CD location and behaviour is based on the Montreal classification (12) for the entire follow-up period. Immunomodulators constitute the use of azathioprine and methotrexate.


	
	
	Ulcerative colitis
n=296
n (%)
	Crohn’s disease
n=145
n (%)

	Females
	152 (51.4)
	73 (50.3)

	Age in years, median (range)
	53.4 (29.5 – 86.1)
	47.8 (27.4 - 94.0)

	Current smoking status
Missing=5
	43 (14.7)
	41 (28.7)

	UC extent
	
	

	    Proctitis
	53 (17.9)
	

	    Left-sided
	97 (32.8)
	

	    Extensive colitis
	146 (49.3)
	

	CD location
	
	

	    Ileal
	
	22 (15.2)

	    Colonic
	
	41 (28.3)

	    Ileocolonic
	
	82 (56.6)

	    Upper
Missing=5 
	
	1 (0.7)

	CD behaviour 
	
	

	    Non-stricturing, 
    non-penetrating
	
	54 (37.2)

	    Stricturing
	
	46 (31.7)

	    Penetrating
	
	45 (31.0)

	    Perianal disease
Missing=4
	
	18 (12.8)

	Medication
	
	

	    Biologicals
Missing=21
	10 (3.6)
	34 (24.5)

	    Immunomodulators
Missing=3 
	35 (11.9)
	71 (49.0)





Table 2. Disease characteristics for the presented rheumatic patient groups at the 20-year follow-up, n (%). 
*Significantly different from those without pSpA (p<0.01).
The CD location and behaviour were based on the Montreal classification. The patient-reported intestinal disease course curves for the follow-up period: C1: initially highly active disease followed by remission or mild symptoms; C3: chronic persistent activity; C4: chronic intermittent activity. Medication was defined as ever use of medication during the 20-year  follow-up. “Immunomodulator” included azathioprine and methotrexate. 
aThe IBD patients excluding the patients fulfilling the criteria for pSpA (including the 23 patients who concurrently fulfilled the criteria for peripheral and axial SpA). 
bUC patients who had undergone colectomy were excluded from the SCCAI analyses. pSpA=peripheral spondyloarthritis. UC=ulcerative colitis. CD=Crohn’s disease. SCCAI=Simple Clinical Colitis Activity Index. HBI=Harvey-Bradshaw index.  

	
	pSpA 


n=123
n (%)
	IBD-related peripheral arthritis

n=76
n (%)
	Patients without pSpAa

n=295
n (%)

	Females
	76 (61.8)*
	51 (67.1)*
	137 (46.4)

	Age, median (range)
	54.6 (34.3, 94.0)
	 53.2 (34.3, 94.0)
	50.6 (27.4, 87.3)

	UC (n=296)
	85 (28.7)
	48 (16.2)
	199 (67.2)

	UC extent
	
	
	

	     Proctitis/left-sided
	44 (51.8)
	28 (58.3)
	100 (50.3)

	     Extensive colitis
	41 (48.2)
	20 (41.7)
	99 (49.7)

	UC onset <40 years
	62 (72.9)
	36 (75.0)
	210 (70.9)	Comment by alvildeo_adm: Rettes til 138 (69.3)

	SCCAI score > 2,5  
(missing n=3)b
	19 (25.7)
(missing n=1)
	8 (19.5)

	34 (19.5)
(missing n=2)

	CD (n=145)
	38 (26.2)
	28 (19.3)
	96 (66.2)

	CD onset < 40 years
	24 (63.2)*
	20 (71.4)
	114 (78.6)

	CD location
	
	
	

	     Ileal
	6 (15.8)
	5 (17.9)
	22 (15.2)

	     Colonic
	11 (28.9)
	7 (25.0)
	41 (28.3)

	     Ileocolonic
	21 (55.3)
	16 (57.1)
	82 (56.6)

	CD behaviour
	
	
	

	  Non-stricturing, non-    penetrating
	16 (42.1)
	8 (28.6)
	54 (37.2)

	Stricturing/penetrating
	22 (57.9)
	20 (71.4)
	91 (62.8)

	HBI score > 4 
	5 (18.5) 
(missing n=11)
	7 (30.4)
(missing n=5)
	36 (24.8)	Comment by alvildeo_adm: OBS! Alle tall for CD pasientene her er for totalkohorten og ikke kontrollgruppen… Rettet i proofreading!
(missing n=28)

	Patient-reported intestinal disease course 
	(missing n=4, 
curve 2 n=3)
	(missing n=2, 
curve 2 n=1)
	(missing n=1, 
curve 2 n=8)

	     C1
	83 (71.6)
	52 (71.2)
	197 (68.9)

	     C3/C4
	33 (28.4)
	21 (28.8)
	89(31.1)

	Medication ever used
	
	
	

	     Corticosteroids 
	76 (62.3)
(missing n=1)
	48 (63.2)

	172 (58.5)
(missing n=1)

	     Biologics
	11 (9.4)
(missing n=6)
	8 (10.8)
(missing n=2)
	28 (10.0)
(missing n=14)

	     Immunomodulators 
	27 (22.3)
(missing n=2)
	18 (24.0)
(missing n=1)
	71 (24.1)
(missing n=1)
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Figure captions:
Fig. 1. The Assessment of Spondyloarthritis International Society (ASAS) classification criteria for peripheral spondyloarthritis (pSpA) (11).
Flow chart of the participants at inclusion and the 20-year follow-up. UC=ulcerative colitis. CD=Crohn’s disease. 
Fig. 2. Flow chart of the participants at inclusion and the 20-year follow-up. UC=ulcerative colitis. CD=Crohn’s disease. The Assessment of Spondyloarthritis International Society (ASAS) classification criteria for peripheral spondyloarthritis (pSpA) (11).
Fig. 3. Peripheral rheumatic manifestations according to IBD diagnosis 20 years after diagnosis. Peripheral spondyloarthritis (SpA) was diagnosed according to the Assessment of Spondyloarthritis International Society (ASAS) criteria (11). No statistically significant differences between UC (ulcerative colitis) and CD (Crohn’s disease) were found.
Fig. 4. Flow chart of the IBD patients with peripheral rheumatic manifestations assessed at the 20-year follow-up. 
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