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Abstract 

Objective 

The aim of our study was to describe the distinct features of inflammatory bowel disease 

(IBD) in juvenile idiopathic arthritis (JIA) patients and to identify risk factors for its 

development. 

Methods 

Data from the German biologics in paediatric rheumatology registry (Biologika in der 

Kinderrheumatologie (BiKeR)) collected between 2001 to 2021 were analysed 

retrospectively. 

Results 

In 5009 JIA patients, 28 developed confirmed IBD before the age of 18 years: 23 (82.1%) 

with Crohn’s disease (CD), 4 (14.3%) with ulcerative colitis (UC) and 1 (3.6%) with IBD-

unclassified. The incident rate of IBD during 20 years of observation was 0.56% (0.46% for 

CD, 0.08% for UC, 0.02% for IBD-U), of whom 20.3% were HLA-B27 positive, 25% had 

enthesitis-related arthritis and 14.3% psoriatic arthritis. Within 90 days before IBD diagnosis, 

82.1% (n=23) received treatment with etanercept (ETA), 39.3% (n=11) NSAID, 17.9% (n=5) 

systemic corticosteroids, 8 (28.6%) methotrexate (MTX), 14.3% (n=4) sulfasalazine, 10.7% 

(n=3) leflunomide, and 3.6% (n=1) adalimumab and infliximab, respectively. The incidence 

of IBD was lower in patients treated with MTX, but higher in patients treated with ETA 

except if ETA was combined with MTX. Also in patients on leflunomide or sulfasalazine, the 

IBD incidence was higher. 

Conclusions 

In our JIA cohort, an increased IBD incidence is observed compared to the general 

population, and the ratio of CD to UC is markedly higher hinting at a distinct phenotype of 

IBD. Pre-treatment with MTX seems to be protective. Treatment with ETA does not prevent 
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IBD development and JIA patients treated with leflunomide and sulfasalazine may be at an 

increased risk for IBD development. 

 

What is Known: 

 Arthritis or arthralgias are found in about 30% of children with inflammatory bowel 

disease (IBD) and may present before IBD-onset or be misdiagnosed as juvenile 

idiopathic arthritis (JIA). 

 Manifestation of IBD has been described during treatment with etanercept in JIA 

patients suggesting a possible association. 

 

What is New: 

 In JIA patients, an increased IBD incidence is observed compared to the general 

population with a Crohn’s disease/ulcerative colitis ratio markedly higher indicating a 

distinct IBD phenotype. 

 Pre-treatment with methotrexate seems to be protective whereas etanercept does 

neither prevent nor induce IBD development. 

 JIA patients treated with leflunomide and sulfasalazine might be at an increased IBD 

risk. 

Key words 

Crohn’s disease, inflammatory bowel disease, juvenile idiopathic arthritis, paediatric, 

ulcerative colitis 

An infographic is available for this article at: http://links.lww.com/MPG/C985.  
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Introduction 

Juvenile idiopathic arthritis (JIA) is the most common chronic inflammatory rheumatic 

disease in children leading to severe disability if not treated successfully (1-4). Most patients 

with polyarticular JIA are initially treated with disease-modifying antirheumatic drugs 

(DMARD), mainly methotrexate (MTX) (5). In case of ineffectiveness or intolerance, 

treatment with biologics is recommended (6, 7). Currently, three tumour necrosis factor-α 

inhibitors (TNFi), etanercept (ETA), adalimumab (ADA) and golimumab (GOL), the IL-6 

inhibitor tocilizumab (TOC) and abatacept (ABA), an inhibitor of T-cell activation, are 

approved for the treatment of polyarticular JIA. The Janus kinase inhibitor tofacitinib has 

recently been added to the approval list. 

Inflammatory bowel diseases (IBD) comprising ulcerative colitis (UC), Crohn’s disease 

(CD), and IBD-unclassified (IBD-U) are chronic inflammatory disorders of the 

gastrointestinal tract, with initial manifestations peaking during adolescence and young 

adulthood. Extraintestinal manifestations of IBD include dermatologic, hepatobiliary, 

musculoskeletal and ophthalmologic diseases. Arthritis or arthralgias are found in about 30% 

of children with IBD and may present before IBD-onset, may mimic or be misdiagnosed as 

JIA (8). Some JIA patients develop IBD possibly as a comorbidity such as in enthesitis-

related arthritis (ERA) and psoriatic arthritis (9, 10). Arthritis may coincide with a flare-up of 

intestinal disease due to increased gut permeability highlighting the importance of the gut-

joint axis (11). Manifestation of IBD has been described in JIA patients during ETA 

treatment suggesting a possible association (12-17). 

TNF-α is involved in the pathogenesis of IBD (18) and JIA (19). The TNF-α antibodies ADA 

and infliximab (IFX) are approved for IBD treatment (20), whereas ETA seems not to be 

effective (21). 
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An earlier report from the German biologics in paediatric rheumatology registry (BiKeR) 

described IBD in 11 patients (17). As we observed an increasing number in the actual cohort, 

the aim of our study was to characterize patients with JIA and IBD, describe the distinct 

features of IBD and identify potential risk factors for the development of IBD. 

Methods 

BiKeR is an ongoing prospective cohort study conducted in accordance with the International 

Conference on Harmonization Good Clinical Practice and the Declaration of Helsinki 

documenting JIA treatment with biologics since 2001 (22, 23). Paediatric patients initiating 

treatment with an approved biologic disease modifying antirheumatic drug (bDMARD) are 

enrolled and followed-up until adulthood, patients transitioning to adult care are followed-up 

in the Juvenile arthritis MTX/Biologics long-term Observation (JuMBO) registry (24). The 

JuMBO registry is an ongoing prospective cohort study assessing long-term outcome of adult 

JIA patients treated with biologics. 

 A biologics-naïve cohort of patients on MTX was recruited between 2005 and 2011 and 

since 2017. BiKeR includes about 80 study sites and has followed more than 5000 JIA 

patients and may, therefore, be representative for other developed countries. The protocol has 

been approved by the ethics committee of the Aerztekammer Nordrhein, Duesseldorf, 

Germany, and by local ethics committees, if applicable. BiKeR is registered in the European 

Network of Centres for Pharmacoepidemiology and Pharmacovigilance (ENCePP; 

http://www.encepp.eu/encepp/viewResource.htm?id=20591). Written consent is obtained by 

the patients and their caregivers prior to data collection. Data are entered into the registry 

after pseudonymization. Patient assessment was performed at baseline, after 3 and 6 months 

and every 6 months thereafter. After discontinuation of treatment, patients were followed-up 

every 6 months. Adverse events (AE) are documented at every visit. 

  

ACCEPTED

Copyright © ESPGHAN and NASPGHAN. All rights reserved



7 
 

Subjects 

All patients in BiKeR who started treatment with biologics or MTX have been included in the 

study. The total JIA cohort of the registry was used to describe baseline demographic and 

clinical characteristics. Baseline is here defined as the value obtained at entry into BiKeR. 

Demographics were compared in JIA patients with IBD and the control cohort consisting of 

JIA patients who did not develop IBD until last observation. Patient data were reported by the 

treating paediatric rheumatologist. Data of reported AEs in the registry were explored to 

identify IBD cases as defined by the European Society for Paediatric Gastroenterology 

Hepatology and Nutrition (ESPGHAN) Revised Porto Criteria (25). Data of each IBD case 

were reviewed and additional information (i.e. clinical data, laboratory tests, endoscopy 

reports) was added from the medical record to confirm the diagnosis of IBD. Medication at 

the time of IBD diagnosis was documented, and IBD incidence with and without different 

drug treatments was compared. Mean values and standard deviation, as well as median and 

interquartile range (IQR) (25%;75%) were calculated for quantitative variables. Demographic 

and baseline characteristics were summarized by descriptive statistics. For cohort 

comparison, the  Fisher’s exact or Mann-Whitney U test were used, depending on data 

distribution. Rates of AE are given as rates per 100 patient years (PYs) with 95% confidence 

intervals and were compared with the Wald test. The mean changes from baseline for single 

effectiveness parameters were compared using the paired t-test if appropriate. Significance 

level was set at 5%. Statistics were calculated with Microsoft Excel (version 2111, Microsoft, 

Redmond) and IBM SPSS Statistics (version 27). 

Results 

In a cohort with 5009 paediatric JIA patients, 31 cases of suspected IBD were reported 

between 2001 and 2021 and, reviewed by a paediatric gastroenterologist, 28 were classified 

as confirmed IBD (23 (82.1%) with CD, 4 (14.3%) with UC and 1 (3.6%) with IBD-
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unclassified (IBD-U)). Three patients (lymphocytic colitis, unspecific colitis, medication-

associated colitis: 1 each) were excluded from the IBD cohort. The rate of IBD in our cohort 

was 0.56% (CD: 0.46%; UC: 0.08%; IBD-U: 0.02%). Approximately 2/3 of the patients were 

female and 50% were positive for antinuclear antibody (ANA) with no difference between 

groups (table 2). Slightly more patients in the IBD group (28.6%) than in the control cohort 

(20.3%) were HLA-B27 positive (table 2). 

Of the 28 IBD patients, 8 (28.6%) were diagnosed with seronegative polyarthritis, 7 (25%) 

with ERA, 6 (21.4%) with extended oligoarthritis, 4 (14.3%) with psoriatic arthritis, and one 

each (3.6%) with systemic JIA (sJIA), seropositive JIA, or unclassified JIA. There were no 

differences in JIA categories between IBD patients and the control cohort (table 2), although 

there was a trend towards more patients in the IBD cohort diagnosed with ERA and psoriatic 

arthritis. The age at JIA diagnosis was similar between groups (table 2). Most IBD patients 

(27/28) were diagnosed with IBD after the age of 10 years (table 2). The disease duration of 

JIA at IBD diagnosis was a median of 6.16 [IQR 1.26; 16.77] years. 

There were no differences in ESR and CRP between groups at BiKeR enrolment (table 2). 

The ESR and CRP levels tended to be lower at last documentation before IBD diagnosis than 

at baseline (table 2). 

Regarding extraintestinal manifestations, there were more patients with autoimmune 

sclerosing cholangitis and pancreatitis in the IBD group, but no differences in the frequency 

of pyoderma gangrenosum, erythema nodosum and uveitis (table 2). There was a trend 

towards more cases of reported vitamin D deficiency, psoriasis, and asthma in the IBD group 

(table 2). 

At BiKeR enrolment, there were no differences in validated disease severity scoring systems 

such as the number of active joints, the cJADAS-10, and the physicians’ global disease 

activity VAS between JIA patients developing IBD and the control cohort (table 2). These 
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parameters at last documentation, which was a median of 0.24 years [IQR 0.11;0.37] before 

IBD diagnosis, had improved compared to baseline. 

The median dose of subcutaneous ETA, of oral or subcutaneous MTX and of oral 

sulfasalazine was not significantly different between the IBD cohort at BiKeR enrolment, the 

IBD cohort before IBD manifestation and the control cohort at BiKeR enrolment (table 3). 

Looking at medical treatment within 90 days before IBD diagnosis, 82.1% (n=23) received 

ETA, 39.3% (n=11) NSAIDs, 17.9% (n=5) systemic corticosteroids, 8 (28.6%) MTX, 14.3% 

(n=4) sulfasalazine, 10.7% (n=3) leflunomide, and 3.6% (n=1) ADA and IFX, respectively 

(table 1 and 4). 

Regarding medication exposure time, the incidence of IBD was lower in patients treated with 

MTX in comparison to treatment without MTX (RR: 0.36), but higher in patients treated with 

ETA in comparison to treatment without ETA (RR: 7.36), and this was also observed in 

patients with ETA monotherapy (RR: 5.24) ( 

table 4). The incidence of IBD was higher in patients treated with leflunomide (RR: 5.87) or 

sulfasalazine (RR: 8.19) (table 4). Exposure to ETA and MTX in combination, however, was 

not associated with an increased IBD incidence (table 4). Incidence rates of IBD in patients 

treated with ADA, IFX, NSAIDs, or systemic corticosteroids were not sigificantly different 

to patients without these treatments (table 4). 

The median age at start of therapy with bDMARDs was 11.25 [IQR 4.36;17.22] years in the 

IBD group versus 12.62 [IQR 8.77;15.45] years in the control cohort, and the median 

duration of JIA at bDMARD start was 2.63 [IQR 0.33;16.82]) years in the IBD group versus 

2.90 [IQR 1.14;5.95] years in the control cohort (table 2). The number of bDMARDs used 

before IBD diagnosis was a median of 1 [IQR 1; 3]) which was comparable to the median 

number of bDMARDs documented in all patients during observation in BiKeR (table 2). 
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In the patients diagnosed with CD (n=23), 12 out of 15 patients were reported with colonic 

disease, only 2 out of 15 patients had isolated terminal ileal disease. Regarding treatment 

after diagnosis of CD, in 19 of 23 patients, systemic steroids were either started or continued, 

and 19 of 23 started or continued therapy with one or more biologic(s). In the four patients 

with UC, three received biologics and three received systemic steroids. In 4 CD patients and 

in 1 patient with UC, no additional therapy was started directly after IBD diagnosis. In 19 

IBD patients, ETA was stopped, in 3 it was continued, and in 1 patient it was re-started after 

diagnosis of IBD because of a JIA relapse and upon explicit wish of the patient. An 

additional biologic (ADA, GOL, IFX, or ustekinumab) was started 24 times in 19 out of 28 

patients (68%). In 1 patient with CD, remission was achieved after surgical ileocecal 

resection. In 11 patients with CD and in 1 patient with IBD-U, outcome was reported as 

remission of IBD, and in 6 patients, outcome was reported as not resolved. However, in 10 

patients, no outcome or an unknown outcome was reported. 

Discussion 

The incidence of IBD in our JIA cohort was 145/100,000 (CD: 119/100,000; UC: 

21/100,000; IBD-U: 5/100,000), which is markedly higher than in the general European 

population (CD: 0.3-10/100,000; UC: 0-9.5/100,000; IBD-U: 0-1.5/100,000), especially 

regarding CD (26). Of course, incidence rates need to be compared carefully as this is a 

preselected population of JIA patients.  

In the large international study Pharmachild, 0.05% of JIA patients included between 2011 

and 2019 developed IBD (27), which is similar to the rate observed in our cohort (0.56%). In 

Pharmachild, IBD patients were more often male, HLA-B27 positive (38.2%) and older at 

JIA-onset (27). The strongest predictors of IBD were ERA (OR: 3.68) and a family history of 

autoimmune disease (OR: 2.27) (27). Compared with MTX monotherapy, the incidence of 
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IBD on ETA monotherapy (RR: 7.69), ETA with MTX (RR: 5.70) and IFX (RR: 7.61) 

therapy was higher (27). Incidence on ADA was comparable (27). 

Van Dijken described 13 IBD cases in 1651 JIA patients between 1999 and 2008 analysing 

ETA registries from The Netherlands, Germany, Finland, Denmark, and Italy (12). These 

data incorporate in part earlier cases observed in BiKeR. IBD incidence in JIA patients on 

ETA was about 43 times higher than in the general paediatric population (12). IBD 

presentation in these patients was similar to that in non-JIA patients (12). Median time 

between JIA- and IBD-onset was 6.8 years and time between ETA start and the first 

appearance of IBD symptoms was 9 days to 4.5 years. In this study, there was no JIA control 

cohort and, therefore, occurrence of IBD in JIA patients receiving other DMARDs or 

biologics was not analysed. 

In a French retrospective study including data from JIA patients receiving TNFi, eight were 

diagnosed with IBD between 2001 and 2009 (28). All were treated with ETA from 11 to 78 

months before IBD-onset (28). Five patients presented with CD and three with IBD-U, of 

whom four had severe pancolitis (28). Clinical remission of IBD was obtained in all patients 

after discontinuation of ETA and initiation of IBD-specific therapy, including IFX in six 

patients (28). 

In a previous analysis from BiKeR with 3071 patients included between 2001 and 2013, IBD 

was diagnosed in 11 with an incidence rate of 1.31/1000 PYs (17). Compared with the total 

BiKeR cohort, IBD patients more commonly had ERA, extended oligoarthritis, psoriatic 

arthritis, and RF-negative polyarthritis, no IBD was reported in patients with sJIA or RF-

positive polyarthritis (17). During the last 8 years, the number of IBD cases in BiKeR has 

more than doubled, therefore, an update seems to be important. The incidence of IBD in the 

actual JIA cohort was comparable to other registries (12, 17, 27, 29), which is not surprising 

as this a preselected population with a diagnosis of JIA. 
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In CD, the rate of joint involvement is about 20-25% (30), in UC about 15% (31). In about 

30% of patients, joint involvement precedes the development of gastrointestinal symptoms 

(32). Thus, some patients might have IBD arthropathy and in the absence of gastrointestinal 

symptoms initially were diagnosed as having JIA. Surprisingly, the ratio of paediatric CD to 

UC in our IBD/JIA cohort is much higher than in the general IBD population (7.7 versus 1.6) 

(26), which may be due to a higher incidence of joint involvement in CD compared to UC. 

Regarding predisposing factors for IBD development, we could not identify any association 

with sex, JIA category, ANA, disease activity or inflammatory markers at enrolment, age and 

JIA duration at bDMARD start, which is slightly different from the Pharmachild study results 

(27). HLA-B27 prevalence was higher in our IBD patients and is typically increased in 

ankylosing spondylitis and/or sacroiliitis (33). Higher rates of pancreatitis and autoimmune 

sclerosing cholangitis were reported in our IBD cohort. However, due to small numbers of 

single comorbidities this should be interpreted with caution. There was a trend towards 

higher rates of vitamin D-deficiency and asthma in JIA patients developing IBD. The disease 

duration of JIA before IBD-onset was relatively long (median 6.16 years), which was 

observed similarly by van Dijken et al. (12), alluding to the multifactorial pathogenesis of 

IBD in JIA (predisposition, exposure to medication, etc.). 

Regarding exposure to medication before IBD-onset, more than 80% were treated with ETA 

within 90 days of IBD diagnosis. Most probably this is not a direct effect, but ETA seems not 

to be protective for IBD development, which has been described before in CD (21). Even 

treatment with MTX (29%), systemic steroids (18%), and/or sulfasalazine (14%) before IBD-

onset was common in our cohort, and one patient (4%) each developed IBD during ADA and 

IFX treatment, although these are standard medications for IBD. Toussirot et al. described in 

a French cohort, that IBD (mainly CD or Crohn's-like disease) may occur at a frequency of 

0.15% during anti-TNF-α therapy, mostly in patients with spondylarthropathies receiving 

ACCEPTED

Copyright © ESPGHAN and NASPGHAN. All rights reserved



13 
 

ETA, (14). Cardile et al. found that seronegative sacroiliitis and spondylarthropathy, which 

belong to the group of ERA, are the most frequent forms of arthropathy in children with IBD 

(8, 34). In our cohort, 7 IBD patients (25%) had ERA compared to 40% in Pharmachild (27). 

This is a higher percentage than the 16% reported for all JIA patients in BiKeR without IBD 

and 11% in Pharmachild (27), which in the latter case was significant. 

Regarding the duration of medication exposure before IBD-onset, the incidence of IBD in our 

cohort was lower in patients on MTX which confirms results from previous studies (12, 17, 

27). MTX is a first-choice immunomodulator to maintain remission in paediatric CD (35) and 

from our results it seems to be protective for IBD development. Interestingly, as previously 

described, the incidence of IBD was higher in patients treated with ETA, especially ETA 

monotherapy, but not the combination treatment of ETA and MTX (12, 17, 27). Concomitant 

MTX might be protective and compensate for the higher incidence associated with ETA. 

Nearly all patients in BiKeR receiving a biologic, mainly ETA, were pretreated with MTX. 

Upon successful treatment with ETA, MTX is often withdrawn, probably putting patients 

with ETA monotherapy at an increased risk for IBD. Thus, clinical surveillance for the 

development of IBD symptoms must be recommended in this situation. Combination of ETA 

and MTX does not increase the incidence of IBD not suggesting a causal relationship of 

ETA. A higher prevalence of numerous concurrent autoimmune diseases in patients with JIA 

including IBD has recently been described (36). Compared to children with attention deficit 

disorder, the prevalence of CD was significantly higher in JIA patients with an odd’s ratio of 

16.84 (10.91, 25.99). 

In patients on leflunomide, we also observed a higher incidence rate of IBD. There are case 

reports of patients treated with teriflunomide who developed colitis (37). Strikingly, in 

addition, treatment with sulfasalazine is associated with a higher risk of IBD, although it is a 

first-line induction and maintenance therapy for UC (38). This presents probably a bias by 
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indication, as sulfasalazine is mainly prescribed for patients with ERA and spondylarthritis. 

In our cohort, 3 out of 4 patients on sulfasalazine had ERA predisposing for IBD. 

In 18 out of 23 CD patients, systemic steroids were either started or continued after IBD 

diagnosis, and 18 of 23 patients started or continued therapy with one or more biologic(s). 

This may be due to the additional efficiency of systemic steroids and biologic treatment in 

joint disease. In 6 CD patients and in 1 UC patient, no additional medical therapy was started 

after IBD diagnosis. In 19 IBD patients, ETA was stopped after IBD diagnosis, highlighting 

that IBD occurring during JIA has a distinct phenotype, it may not solely respond to anti-

TNF-blockade and it might even be associated with or triggered by ETA (13-16, 39-43). 

Limitations of this study are the non-controlled approach leading to bias by indication. 

Because of the small number of cases compared to the large control cohort, we were unable 

to calculate the influence of distinct variables such as the JIA categories by linear regression 

models. A strength of this study is the real-life setting and the high patient numbers, which is 

the second biggest cohort after the Pharmachild study (27), with a long observation time 

allowing to reliably assess for rare AEs. Also, a contemporary biologic-naïve control cohort 

allows to establish incidence rates in biologic-naïve patients. 

Conclusion 

In JIA patients, the incidence of IBD, especially CD, is higher than in the general population. 

The ratio of CD to UC is markedly higher underlining the distinct phenotype of IBD. MTX 

seems to be protective, even in combination with ETA, whereas ETA does not prevent IBD 

development. As the number of JIA patients developing IBD remains still low, further 

observation of JIA patients, also in international registries, should be a further step to define 

risk factors for IBD. 
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Table 1. Characteristics of JIA patients with new-onset IBD. 

*: missing data, ADA: adalimumab, AZA: azathioprine, CD: Crohn’s disease, eoJIA: 

extended oligoarticular JIA, ERA: enthesitis-related arthritis, ETA: etanercept, F: female, GI: 

gastrointestinal, IBD: inflammatory bowel disease, IBD-U: IBD unclassified, IFX: 

infliximab, JIA: juvenile idiopathic arthritis, M: male, MTX: methotrexate, NSAID: non-

steroidal anti-inflammatory drugs, PsA: psoriatic arthritis, RF-JIA: rheumatoid factor-

negative JIA, RF+JIA: rheumatoid factor-positive JIA, sJIA: systemic JIA, UC: ulcerative 

colitis, ucJIA: unclassified JIA. 

Table 2. Clinical data and univariate analysis of potential predictors for developing IBD 

in JIA. 

ANA: antinuclear antibodies, bDMARD: biologic disease modifying antirheumatic drug, 

CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, HLA: human leukocyte 

antigen, IBD: inflammatory bowel disease, JADAS: juvenile arthritis disease activity index, 

JIA: juvenile idiopathic arthritis, RF: rheumatoid factor, SD: standard deviation, VAS: visual 

analogue scale. 

Table 3. Dosing of medications of most frequent treatments in the IBD cohort at BiKeR 

enrolment, before IBD manifestation and in the control cohort at BiKeR enrolment. 

ETA: etanercept, IBD: inflammatory bowel disease, MTX: methotrexate, SD: standard 

deviation, SUL: sulfasalazine 

Table 4. Comparison of incidence rates of IBD in relation to exposure to different 

medications at the time of IBD-onset (considering a 90-day risk window). 

*RR was calculated comparing cases with exposure to cases without exposure to the 

respective medication. 

ADA: adalimumab, CI: confidence interval, CS: corticosteroids, ETA: etanercept, ETA 

mono: etanercept monotherapy, IBD: inflammatory bowel disease, IFX: infliximab, LEF: 
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leflunomide, MTX: methotrexate, NSAID: nonsteroidal anti-inflammatory drug, PY: patient 

years, RR: relative risk, SUL: sulfasalazine. 
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Pat. 
No 

sex age at 
diagnosis 

JIA 

JIA 
type 

ANA HLA 
B27 

extraintestinal 
manifestation 

IBD 
type 

age at 
IBD 

diagnosis 

disease 
duration 
at IBD 

diagnosis 

treatment 90 d 
before IBD 

onset 

medical treatment after IBD diagnosis reported 
histological 

IBD 
diagnosis 

part of GI 
affected 

1 
 

M 1.1 PsA + + pancreatitis CD 17.8 16.8 ETA, MTX, 
NSAID 

Stop: ETA 
Start: ADA, IFX 

+ * 

2 
 

F 5.4 RF-
JIA 

- - - CD 10.2 4.8 ETA Stop: ETA 
Start: systemic steroids, ADA 

- * 

3 
 

F 14.4 ERA - - - IBD-
U 

15.7 1.3 ETA, MTX Stop: ETA 
Start: ADA 

Continued: MTX 

+ colon 

4 
 

F 12.4 RF+JI
A 

- - - CD 14.6 2.3 ETA, 
leflunomide 

Stop: ETA 
Start: ADA, systemic steroids, NSAID, golimumab, MTX 

+ duodenum, 
terminal 

ileum, colon 
5 

 
F 5.0 sJIA + - - CD 10.3 5.3 ETA, MTX, 

systemic 
steroids, NSAID 

Stop: ETA 
Start: sulfasalazine 

Continued: MTX, NSAID, systemic steroids 

+ Ileum, colon 

6 
 

F 4.1 eoJIA + - - UC 12.0 7.9 ETA, 
leflunomide 

Stop: ETA 
Start: sulfasalazine, ADA, ETA restart, NSAID, systemic steroids 

Continued: leflunomide 

+ colon 

7 
 

F 13.2 RF-
JIA 

- - - CD 15.4 2.2 NSAID Stop: NSAID  
Start: systemic steroids, AZA, sulfasalazine 

- terminal 
ileum, colon 

8 
 

M 12.5 ERA - - - CD 16.4 4.0 NSAID, 
sulfasalazine, 
MTX, systemic 
steroids, ETA 

Continued: sulfasalazine, MTX, ETA, NSAID, systemic steroids - * 

9 
 

F 1.7 eoJIA + - uveitis CD 13.9 12.2 ETA, systemic 
steroids, 

leflunomide, 
MTX 

Start: IFX switched to ADA, NSAID 
Continued: systemic steroids, ETA, leflunomide 

- * 

10 
 

F 10.0 ERA + + - UC 17.2 7.2 sulfasalazine, 
NSAID 

Stop: NSAID 
Continued: sulfasalazine 

- * 

11 
 

M 10.5 ERA - + - CD 17.6 7.1 NSAID, systemic 
steroids, MTX, 

ETA 

Continued: NSAID, systemic steroids, MTX, ETA - * 

12 
 

M 9.1 ucJIA - + - CD 16.5 7.4 NSAID, ETA Stop: ETA 
Start: ADA, systemic steroids 

Continued: NSAID 

+ * 

13 
 

F 3.1 RF-
JIA 

+ - psoriasis UC 12.0 8.9 ETA, systemic 
steroids, NSAID 

Start: sulfasalazine, IFX switched to ADA, then ADA switched 
back to IFX, MTX, AZA 

Continued: systemic steroids  

+ * 

14 
 

M 11.2 ERA - + - CD 13.9 2.7 MTX, ETA Stop: ETA 
Start: systemic steroids, ADA switched to IFX, IFX switched to 

ustekinumab 
Continued: MTX 

+ small 
intestine, 

colon ACCEPTED
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Pat. 
No 

sex age at 
diagnosis 

JIA 

JIA 
type 

ANA HLA 
B27 

extraintestinal 
manifestation 

IBD 
type 

age at 
IBD 

diagnosis 

disease 
duration 
at IBD 

diagnosis 

treatment 90 d 
before IBD 

onset 

medical treatment after IBD diagnosis reported 
histological 

IBD 
diagnosis 

part of GI 
involved 

15 
 

F 10.8 ERA + + - UC 14.1 3.3 ETA Stop: ETA 
Start: ADA switched to IFX, systemic steroids, NSAID  

+ stomach, 
colon 

16 
 

F 6.7 eoJIA + * - CD 11.7 5.1 NSAID, ETA Stop: ETA 
Start: ADA, systemic steroids, sulfasalazine 

Continued: NSAID 

- * 

17 
 

F 9.6 eoJIA - - - CD 11.4 1.9 ETA Stop: ETA 
Start: sulfasalazine, MTX 

- colon 

18 
 

F 2.7 RF-
JIA 

+ * - CD 8.5 5.7 ETA Stop: ETA 
Start: ADA, systemic steroids, AZA, NSAID 

- stomach, 
duodenum, 

terminal 
ileum, colon 

19 
 

M 6.7 eoJIA + * autoimmune 
sclerosing 
cholangitis 

CD 13.1 6.4 ETA Stop: ETA 
Start: ADA, systemic steroids, NSAID 

- also upper GI 
tract 

20 
 

F 8.1 RF-
JIA 

- - vitamin D 
deficiency 

CD 14.5 6.4 NSAID, ETA Stop: ETA 
Start: NSAID, systemic steroids, ADA, MTX, IFX 

+ * 

21 
 

M 10.3 PsA - - - CD 17.9 7.6 MTX, 
sulfasalazine 

Start: systemic steroids 
Continued: MTX, sulfasalazine 

- terminal 
ileum, colon 

22 
 

F 2.0 RF-
JIA 

+ - psoriasis CD 12.2 10.2 ETA Stop: ETA 
Start: IFX switched to ADA, AZA, systemic steroids, surgical 

ileocecal resection 

+ terminal 
ileum 

23 
 

F 6.0 PsA + * asthma CD 17.5 11.6 IFX, NSAID Continued: NSAID, IFX - terminal 
ileum 

24 
 

M 10.3 ERA - + - CD 16.2 6.0 sulfasalazine, 
ADA 

Start: systemic steroids 
Continued: sulfasalazine, ADA 

+ stomach, 
terminal 

ileum, colon 
25 

 
F 1.2 RF-

JIA 
+ - - CD 17.9 16.8 ETA Stop: ETA 

Start: IFX, systemic steroids 
+ colon 

26 
 

M 8.0 PsA - - - CD 15.3 7.3 ETA Stop: ETA 
Start: ADA 

+ colon 

27 
 

F 11.9 RF-
JIA 

+ + - CD 15.8 4.0 ETA Stop: ETA 
Start: ADA 

+ duodenum, 
colon 

28 
 

F 8.3 eoJIA - - - CD 13.5 5.2 ETA Stop: ETA 
Start: systemic steroids, sulfasalazine, ADA, AZA 

+ stomach, 
terminal 

ileum, colon 
Table 1. Characteristics of JIA patients with new-onset IBD. ACCEPTED

Copyright © ESPGHAN and NASPGHAN. All rights reserved



25 
 

*: missing data, ADA: adalimumab, AZA: azathioprine, CD: Crohn’s disease, eoJIA: extended oligoarticular JIA, ERA: enthesitis-related arthritis, 

ETA: etanercept, F: female, GI: gastrointestinal, IBD: inflammatory bowel disease, IBD-U: IBD unclassified, IFX: infliximab, JIA: juvenile idiopathic 

arthritis, M: male, MTX: methotrexate, NSAID: non-steroidal anti-inflammatory drugs, PsA: psoriatic arthritis, RF-JIA: rheumatoid factor-negative 

JIA, RF+JIA: rheumatoid factor-positive JIA, sJIA: systemic JIA, UC: ulcerative colitis, ucJIA: unclassified JIA. 
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 Control cohort 
(n=4981) IBD cohort (n=28) p 

value 
Age at diagnosis of JIA, mean  SD (median 
[range]) 

7.744.72 (7.62 
[0;19.24]) 

7.713.95 (8.19 
[1.08;14.41]) 

0.97 

Age at enrolment in BiKeR, mean  SD 
(median [range]) 

11.104.69 (11.88 
[7.47;14.99]) 

11.663.15 (11.88 
[10.11;14.01] 

0.53 

Age at diagnosis of IBD, mean  SD (median 
[range]) 

- 14.542.79 (14.67 
[8.45;20.55]) 

- 

Age at diagnosis of IBD, mean  SD (median 
[range]) 

- 14.542.79 (14.67 
[8.45;20.55]) 

- 

Disease duration of JIA at IBD diagnosis, 
mean  SD (median [range]) 

- 6.844.02 (6.16 
[1.26;16.77]) 

- 

Sex (m/f) (%/%) 1628/3353 
(32.7/67.3) 9/19 (32.1/67.9) 1.00 

    
JIA category    
Systemic JIA, n (%) 327/4981 (6.6) 1/28 (3.6) 1.00 
RF-negative polyarthritis, n (%) 1592/4981 (32.0) 8/28 (28.6) 0.84 
RF-positive polyarthritis, n (%) 309/4981 (6.2) 1/28 (3.6) 1.00 
Enthesitis-related arthritis, n (%) 792/4981 (15.9) 7/28 (25.0) 0.195 
Psoriatic arthritis, n (%) 354/4981 (7.1) 4/28 (14.3) 0.14 
Extended oligoarthritis, n (%) 947/4981 (19.0) 6/28 (21.4) 0.81 
Persistent oligoarthritis, n (%) 506/4981 (10.2) 0/28 (0) 0.11 
unclassified JIA, n (%) 139/4981 (2.8) 1/28 (3.6) 0.55 
unknown, n (%) 15/4981 (0.3) 0/28 (0) 1.00 
    
ANA positive, n (%) 2480/4981(49.8) 14/28 (50) 1.00 

HLA B27 positive, n (%) 1009/4981 (20.3) 8/28 (28.6) 0.34 
    
ESR (mm/1 h) at baseline, mean  SD 
(median [range])  

23.9223.83 (15 
[0;165]), n=4981 

24.7321.07 (18 
[4;95]), n=26 

0.86 

CRP (mg/l) at baseline, mean  SD (median 
[range]) 

16.8134.64 (4.1 
[0;580.5), n=4981 

21.4945.05 (4.99 
[0.1;222]), n=27 

0.48 

ESR (mm/1 h) before start IBD, mean  SD 
(median [range]) 

- 
17.2915.88 

(14.50 [2;71]), 
n=24 

- 

CRP (mg/l) before start IBD, mean  SD 
(median [range]) 

- 16.6346.47 (3 
[0.19;222]), n=25 

- 

    
Pyoderma gangrenosum, n (%) 2/4981 (0.04) 0  1.00 
Erythema nodosum, n (%) 3/4981 (0.06) 0 (0) 1.00 
Psoriasis, n (%) 89/4981 (1.79) 2 (7.2) 0.09 
Autoimmune sclerosing cholangitis, n (%) 1/4981 (0.02) 1 (3.6) 0.01 
Pancreatitis, n (%) 7/4981 (0.14) 1 (3.6) 0.049 
Uveitis, n (%) 649/4981 (13.03) 1 (3.6) 0.25 
Asthma, n (%) 91/4981 (1.83) 1 (3.6) 0.41 
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Number of active joints at baseline, mean  
SD (median [range]) 

6.207.70 (4 [0;57]), 
n=4981 

4.573.39 (4 
[0;15]), n=28 

0.26 

JADAS-10 at baseline, mean  SD (median 
[range]) 

14.777.37 (14.10 
[0;39.4]), n=4981 

14.646.92 (13 
[5.3;34.4]), n=26 

0.93 

Physicians global disease activity VAS (mm) 
at baseline, mean  SD; (median [range]) 

50.5726.04 (50 
[0;100]), n=4981 

 

51.2124.33 
(47.50 [11;97]), 

n=28 
0.90 

Number of active joints at last observation 
before start IBD, mean  SD (median 
[range]) 

- 1.112.86 (0 
[0;15]), n=28 

- 

cJADAS-10 at last observation before start 
IBD, mean  SD (median [range]) 

- 4.817.57 (2.65 
[0;34.4]), n=25 

- 

Physicians global disease activity VAS (mm) 
at last observation before start IBD, mean  
SD; (median [range]) 

- 15.1924.20 (4 
[0;97]), n=27 

- 

    

Age at first bDMARD start, mean  SD; 
(median [range]) 

11.844.41  
(12.62 [8.77;15.45], 

n=3822 

11.153.47  
(11.25 

[4.36;17.22]), n=26 
0.43 

JIA duration at first bDMARD start, mean  
SD; (median [range]) 

4.07 3.69 
(2.90 [1.14;5.95], 

n=3822  

3.863.83 (2.63 
[0.33;16.82]), n=26 

0.77 

Number of different bDMARDs used before 
IBD diagnosis or during observation in 
BiKeR, respectively, mean  SD; (median 
[range]) 

1.37 0.75 (1 [1;2),  
n=3822 

1.230.51 (1 [1;3]), 
n=26 

0.34 

Table 2. Clinical data and univariate analysis of potential predictors for 

developing IBD in JIA. 

ANA: antinuclear antibodies, bDMARD: biologic disease modifying antirheumatic drug, 

CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, HLA: human leukocyte 

antigen, IBD: inflammatory bowel disease, JADAS: juvenile arthritis disease activity 

index, JIA: juvenile idiopathic arthritis, RF: rheumatoid factor, SD: standard deviation, 

VAS: visual analogue scale. ACCEPTED
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 Control cohort 
(n=4981) at 

Biker 
enrolment 

IBD cohort 
(n=28) at Biker 

enrolment 

IBD cohort 
(n=28) before 

IBD 
manifestation 

p value 

ETA 
(mg/kg/week) 
mean + SD 
(median 
[range]); n 

0.83+0.18 (0.82 
[0.85;0.89]; 

n=2429 

0.84+0.17 (0.84 
[0.83;0.91]; 

n=20 

0.81+0.16 (0.86 
[0.74;0.90]; n=23 0.80/0.60/0.55 

MTX 
(mg/kg/week) 
mean + SD 
(median 
[range]); n 

0.42+0.15 (0.41 
[0.32;0.51]; 

n=3843 

0.39+0.13 (0.34 
[0.31;0.42]; 

n=21 

0.37+0.20 (0.31 
[0.29;0.37]; n=9 0.36/0.32/0.75 

SUL 
(mg/kg/day) 
mean + SD 
(median 
[range]); n 

33.30+12.69 
(33.42 

[26.00;39.25]; 
n=194 

35.17+8.74 
(34.52 

[26.58;43.11]; 
n=4 

33.69+9.34 
(33.00 

[26.67;40.32]; 
n=4 

0.77/0.95/0.82 

 

Table 3. Dosing of medications of most frequent treatments in the IBD cohort at 

BiKeR enrolment, before IBD manifestation and in the control cohort at BiKeR 

enrolment. ETA: etanercept, IBD: inflammatory bowel disease, MTX: methotrexate, 

SD: standard deviation, SUL: sulfasalazine. 
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Drug exposure Patient years (PY) IBD cases (n=28) 

Incidence rates / 
100 PY 
95% CI 

 
RR* 

95% CI 
ETA + 7417.93 23 0.31 (0.21-0.47) 7.36 (2.80-19.36)  

p<0.001 ETA - 11868.16 5 0.04 (0.02-0.10) 
ETA mono + 3914.82 16 0.41 (0.25-0.67) 5.24 (2.48-11.07) 

P<0.001 ETA mono - 15371.27 12 0.08 (0.04-0.14) 
ETA/MTX + 3503.11 7 0.20 (0.10-0.42) 1.50 (0.64-3.53) 

P=0.35 ETA/MTX - 15782.98 21 0.13 (0.09-0.20) 
ADA + 2429.1 1 0.04 (0.01-0.29) 0.26 (0.03-1.89) 

p=0.18 ADA - 16857.0 27 0.16 (0.11-0.23) 
IFX + 14358 1 0.70 (0.10-4.95) 4.94 (0.67-36.34) 

p=0.12 IFX - 19142.51 27 0.14 (0.10-0.21) 
MTX + 10197.24 8 0.08 (0.04-0.16) 0.36 (0.16-0.81) 

p=0.014 MTX - 9088.85 20 0.22 (0.14-0.34) 
NSAID + 7713.16 11 0.14 (0.08-0.26) 0.97 (0.45-2.07) 

p=0.94 NSAID - 11572.93 17 0.15 (0.09-0.24) 
Systemic CS + 3058.97 5 0.16 (0.07-0.39) 1.15 (0.44-3.03) 

p=0.77 Systemic CS - 16227.12 23 0.14 (0.09-0.21) 
LEF + 386.48 3 0.78 (0.25-2.41) 5.87 (1.77-19.44) 

p=0.004 LEF - 18899.61 25 0.13 (0.09-0.20) 
SUL + 384.59 4 1.04 (0.39-2.77) 8.19 (2.84-23.61) 

p<0.001 SUL - 18901.5 24 0.13 (0.09-0.19) 
Total observation time 
 

19286.09 PY 
  

  

Table 4. Comparison of incidence rates of IBD in relation to exposure to different 

medications at the time of IBD-onset (considering a 90-day risk window). 

*RR was calculated comparing cases with exposure to cases without exposure to the 

respective medication. 
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