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Abstract
Introduction

Juvenile idiopathic arthritis (JIA) represents a very heterogeneous disease. As such, it has been a
challenge to describe the disease activity of JIA cohorts. Our objective was to describe the �rst Belgian
cohort of children with JIA by assessing their disease characteristics, outcomes, and potential markers of
prognosis.

Methods

The CAP48 cohort is a multicentric observational study of children with recent or well-established
diagnosis of JIA (naïve or not to treatment at baseline), evaluated every 3 to 6 months during a follow-up
of 10 years.

Results

There were 125 children included, composing of 25 naïve and 100 established patients. Their median age
at onset was 6.2 and 4.2 years in the naïve and established cohort respectively, with a predominance of
female. All subtypes of JIA were represented in both cohorts. The mean DAS28-CRP and JADAS10-CRP
at baseline in naïve patients was 2.52 and 6.0 respectively. Uveitis occurred in 19% of patients and was
strongly associated with presence of antinuclear antibodies (odds ratio of 6). Among naïve patients, 55%
were in remission at 12 months according to ACR criteria and JADAS10 scores, in contrast with 100%
achieving DAS28 remission.

Conclusion

This �rst cohort study in Belgium allowed to compare its data to other existing cohorts and to evaluate
quality of care in Belgian French-speaking hospitals. Additionally, it highlighted a superiority of JADAS10
over DAS28 to monitor and evaluate remission in JIA. This study also underlined a need for more
accurate markers of prognosis to improve treatment and long-term outcomes.

Background
Juvenile idiopathic arthritis (JIA) is de�ned by any form of in�ammatory arthritis of unknown cause, with
onset in children younger than 16 years and persisting for at least 6 weeks. In literature, its incidence
varies between 2-20/100000 in Caucasians and its prevalence between 16-150/100000 children, which is
probably underestimated [1, 2]. It represents a very heterogeneous disease and according to the most
recent classi�cation by the International League of Associations for Rheumatology (ILAR) in 2001, it can
be divided in 7 sub-groups: oligoarthritis (persistent or extended; the latter if > 4 joints are involved after
the �rst 6 months of disease), rheumatoid factor (RF)-positive and -negative polyarthritis, enthesitis-
related arthritis (ERA), psoriatic arthritis, systemic arthritis and undifferentiated arthritis [3].
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Children can display extra-articular conditions, such as uveitis. As a result, JIA can be associated with a
signi�cant morbidity and mortality, depending on its initial presentation and evolution, and represents an
important cause of short-term and long-term disability. If left untreated, patients can develop substantial
joint destruction with severe orthopedic disabilities, abnormal growth or morphogenesis, or even severe
visual impairment if they present concomitant uveitis. Joint erosions impact more frequently patients
with a polyarticular course. Uveitis is often asymptomatic at onset and affects predominantly children
with oligoarthritis in about 30% of patients; notably, its association with the presence of antinuclear
antibody (ANA) has been largely described. Moreover, macrophage activation syndrome, a rare but life-
threatening complication of systemic arthritis, can occur in about 5-10% of children within this particular
subgroup [1, 2].

Optimal management of the disease may follow a “treat to target” strategy, aiming at clinical remission
(or at least minimal disease activity) with the lowest functional impact. It is mainly based on
pharmacological treatments, but may also include physical therapy and psychosocial support [4–6]. The
use of NSAIDs can represent the �rst step in treating less-aggressive forms of JIA (mostly oligoarticular
forms), and intra-articular injections of steroid can be considered in monoarticular or oligoarticular
disease. When more aggressive treatment is needed conventional synthetic DMARDs (csDMARD) and
biologic DMARDs (bDMARD) have demonstrated some e�cacy with different safety pro�les in JIA, while
systemic corticosteroids can be used as a short term bridge therapy.

In order to improve management and outcome of patients with JIA, cohort studies are needed to better
de�ne characteristics of the disease, speci�c aspects of individual patients and to re�ect on the e�ciency
of our current medical care.

In this study, we intended to describe the CAP48 cohort, which is the �rst Belgian cohort of patients with
juvenile idiopathic arthritis, including naïve and established patients.

Methods
Study design

The CAP48 cohort is an observational multicentric study of Belgian children with JIA, followed in Brussels
and Wallonia hospitals. In Belgium, most patients with JIA are followed in tertiary centers, as the ones
included in our cohort, unless with paucisymptomatic and stable disease. Although fairly representative,
not all tertiary centers in the French-speaking part of Belgium have been included in this register.

Patients were included on a voluntary basis at the �rst visit and followed every 3 months during �rst year
of follow-up, then every 6 months, for a total duration of 2 years at the time of this study (from January
2014 to January 2016) and expected to be followed for a total duration of 10 years. Demographic,
clinical, biological and therapeutic data were collected at baseline and at each visit in a standardized
form with the referring physician (Fig. 1). The cohort was divided in 2 subgroups: patients with an
established disease (already treated with a DMARD) or naive of any treatment at the time of inclusion.
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Only baseline data were collected retrospectively from the medical records in the established cohort, while
all other data were collected prospectively according to the described calendar in both naïve and
established cohorts.

De�nitions

The inclusion criterion was a diagnosis of JIA according to the ILAR criteria [3].

The disease activity was followed by both DAS28-CRP and JADAS10-CRP scores. Indeed, at the time of
the creation of the CAP48 cohort, the JADAS score was still recent and validated cut-off values had yet to
be determined [6–13]. The response to treatment was assessed by pediACR scores and variations of
DAS28-CRP values [14], while the clinical remission on and off medication was de�ned according to the
American College of Rheumatology (ACR) criteria revised in 2011 [15] and compared to remission de�ned
according to JADAS10 (JADAS10 ≤1) and DAS28 scores (DAS28 <2.6).

The functional outcome of patients was assessed by the Childhood Health Assessment Questionnaire
(CHAQ) [16], with cut-off levels representing no, mild, moderate or severe disability.

The ANA was considered positive for a titer ≥ 1/80, while the RF was evaluated according to the
laboratory reference values.

Statistical analysis

The statistical analyses were made using SPSS v23.0 (IBM®, Armonk, New York, USA) and GraphPad
Prism 6 (GraphPad Software Inc., La Jolla, CA, USA).

The risk of developing uveitis in presence of ANA was evaluated with Fisher’s exact test and odds ratio
calculation. The comparisons between remission scores were evaluated with Chi-square Pearson’s tests,
followed for signi�cant results by comparisons with Fisher’s exact tests.

Furthermore, the prospective data were submitted to repeated-measures ANOVA tests. Signi�cant results
were then followed by Sidak comparison tests (or by Fisher’s least signi�cant difference test if the Sidak
test was non-signi�cant). The non-signi�cant results after ANOVA tests were followed by comparisons
with Bonferroni correction because of a possible weak power induced by the elimination of incomplete
data.

Results
Description of clinical and demographic data at baseline

One hundred twenty-�ve patients were enrolled in this study; 100 patients with an established disease
and 25 patients considered naïve.
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The patients have a median age of 6.2 and 4.2 years at onset in the naïve and established cohort
respectively, with a predominance of female (64% and 57% respectively). The distribution of age at onset
follows a bimodal distribution, with a �rst peak between 1 and 4 years and a second peak between 9 and
12 years (Fig. 2).

The symptoms duration before diagnosis is respectively 10.8 and 7.3 months in the naïve and
established cohort. A diagnosis delay of ≥ 12 months is associated to older age at onset and negativity
of ANA. The mean body-mass index (BMI) is around the 75th percentile adjusted for sex and age for both
cohorts (Table 1). All forms of JIA are represented in both cohorts, without signi�cant differences
between cohorts (Fig. 3).

Description of treatment among patients at baseline and during follow-up

In the established cohort, 98% of patients are or have been treated with methotrexate (MTX), while half
had been treated with a bDMARD (most of which are still ongoing). Unsurprisingly, the patients most
treated with bDMARDs have systemic arthritis, followed by extended form of oligoarthritis, enthesitis-
related arthritis, RF-positive and –negative polyarthritis, and persistent form of oligoarthritis, among
which respectively 77%, 76%, 73%, 50% and 40% of patients had been treated with bDMARDs.

Among the 25 naïve patients, MTX was started in 44% of patients during the 2 years of follow-up, and 2
children had started a bDMARD.

The details of these treatments are available in Supplementary material.

Approximately one-third of patients (36.8%) reported side effects during follow-up, mainly digestive
intolerance (75%), followed by fatigue (11%), headache (7%), allergy at the injection site (4%) and
irritability (3%).

Description of markers of auto-immunity and their relation with clinical characteristics

Positivity of ANA is found in 40% of naïve patients and 47% of established patients. Interestingly, 19% of
patients developed uveitis (all appearing in oligoarthritis forms) and the occurrence of uveitis is strongly
associated with the presence of ANA, underlined by an odds ratio of 6 (Table 2). Patients with uveitis are
found to be signi�cantly younger at disease onset and diagnosis with a median age of 1.8 and 1.9 years
respectively, compared to 7.6 and 9.1 years respectively in unaffected patients (Table 2). In our cohort,
they were also mostly female (71%).

HLA-B27 testing was performed on only 35 patients in our cohort. Among these patients, 25% of naïve
patients and 37% of established patients are positive for HLA-B27.

Description of patients’ outcome during the 18 months of follow-up
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Preliminary results from the analysis of the follow-up data show that within the naïve cohort (Fig. 4A),
tender joint counts (TJC), C-reactive protein (CRP) and DAS28-CRP are signi�cantly improved at 6
months, while TJC and physician visual analogue scale (VAS) are signi�cantly improved at 12 months of
follow-up. Furthermore, out of the 100 established patients (Fig. 4B), 54 had an active disease at
baseline. Among them, TJC, swollen joint counts (SJC), physician VAS and DAS28-CRP are signi�cantly
improved at 6 months, while TJC, physician VAS and patient/parent VAS are signi�cantly improved at 12
months. In total, 60 to 70% of patients responded to treatment at 6 months (regarding pediACR30), and
persisted as long as 18 months. More detailed results are available in Supplementary material.

According to the most stringent de�nition of remission based on the ACR criteria, the naïve patients are,
as expected, signi�cantly more in remission at 12 months and 18 months than at baseline, reaching up to
55% of remission rate at 12 months and 75% at 18 months (Fig. 4C). Of those, 83% are still on
medication at 12 months while 17% manage to reach remission off medication, rising to 33% at 18
months. The remission rates are stable among the whole established cohort during the 18 months of
follow-up, but are interestingly different when comparing the ACR criteria and DAS28-CRP, while JADAS10
did not differ from the ACR criteria (Fig. 4D).

Globally, higher remission rates are seen in systemic arthritis, RF-negative polyarthritis and persistent
forms of oligoarthritis (Fig. 4E-F).

Determination of clinical and biological markers of prognosis

The follow-up of naïve patients allows identifying female sex as a predictive marker of response to
treatment at 12 months (Table 6). The responders also tend to be older at onset and negative for ANA.
The details of these analyses are available in Supplementary material.

No predictive markers of inactivity at 6 months or remission on and off treatment at 12 months could be
identi�ed during follow-up.

Impact on the daily life

The �nancial burden for the parents is on average 91€ per month. It includes costs related to
physiotherapy, accessories, travel expenses, and medication. Among the 47 patients who completed the
speci�c questionnaires during the follow-up, 5 children bene�t from a home care nurse’s visit.
Approximately 40% of the children have regular physiotherapy. Around 80% of patients manage to attend
gymnastics classes, of which 10% need an adaptation during sports practice. Two thirds of the patients
also practice an extracurricular sport.

Discussion
The demographic and clinical data of both CAP48 cohorts are globally quite similar to those reported in
literature in Caucasians [17–23]. In particular, with an annual incidence of 1.4/100000 children and a
prevalence of 14/100000 children, this population falls into the range described in Caucasians, even if
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probably underestimated [24]. Indeed, this study based on cohort data overlooks some patients who
wouldn’t be missed within the scope of a systematic registry. It is important to note that the clinical
characteristics of patients with JIA also depend on geographical and ethnic parameters [25], but the
CAP48 cohort comprises mainly Caucasians children (92%). The mean age at onset and diagnosis as
well as its distribution are comparable to those observed in the vast Canadian and English naïve cohorts
(ReACCH Out and CAPS cohorts) [18, 19]. However, the diagnosis delay is here twice higher, and this
difference could be partly explained by ignorance of the disease from parents and general practitioners
who wait too long before referring to a specialized center. Moreover, it seems that older age at onset and
lack of ANA could be associated with that diagnosis delay. This could be interpreted, especially for the
negativity for ANA, by a less severe outcome of the disease.

Curiously, high percentages of HLA-B27 positivity were observed in both cohorts compared to other
Caucasian JIA populations [21, 22, 26], without a higher proportion of ERA patients in our cohorts. This
can be mostly explained by the fact that only 35 of our patients were tested for HLA-B27 positivity. This
non-systematic search is probably guided by the fact that the analysis is not reimbursed for patients, and
is therefore essentially performed if the clinical picture can �t within the ILAR classi�cation criteria of the
ERA-subtype of JIA (or requires the removal of exclusion criterion b in a boy over 6 years of age at
disease onset). The rates found in our cohort are in fact similar to those found in populations of the ERA
type [27].

Interestingly, the patients included in this cohort were generally treated in accordance with the last ACR
recommendations, with intra-articular corticoids preferentially used in oligoarthritis forms, methotrexate
as a �rst DMARD and biotherapies as a second line of treatment (in the non-systemic forms) [4, 5]. As for
the systemic forms, usually more challenging to treat, our data con�rm that the patients are essentially
treated with systemic corticoids alone (19%), methotrexate monotherapy (12%) or biotherapy in
monotherapy or combination therapy (69%). Among these, the most used bDMARDs follow ACR
guidelines, with a predominance of IL6 and IL1 inhibitors over TNF inhibitors [28, 29].

The remission rates reach 75% at 18 months in naïve patients and improvement was observed in multiple
parameters during follow-up (TJC, SJC, physician VAS, patient/parent VAS, CRP and DAS28-CRP). The
comparisons with other cohorts are di�cult because of the diversity in population, remission criteria and
treatment. Notably, Guzman et al [18] reported a remission rate of 70% within 2 years of follow-up and
Nordal et al [21] observed a rate of 51% after 8 years of follow-up. Sengler et al [22] mentioned higher
remission rates at 1 year in systemic and oligoarthritis forms, as reported in our study, but our data also
found high remission rates in RF-negative polyarthritis forms. Furthermore, it is well known that ACR
remission criteria de�ned by Wallace et al [15] are not systematically used in routine, because of their
numerous items to evaluate. We thereby compared the follow-up using DAS28, initially created to monitor
patients with rheumatoid arthritis, and JADAS10; our results clearly show better concordance of the
remission rates between the ACR criteria and JADAS10, compared to those obtained with DAS28. These
results strongly con�rm the need to use more systematically the JADAS10 score, created speci�cally to
monitor patients with JIA.
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In our study, a good response to treatment is associated with female sex. No other prognosis factors
could be identi�ed, probably because of a small cohort size. However, we con�rm the higher risk of
developing uveitis if the patient is younger at disease onset or diagnosis, or in presence of ANA, as
described in prior publications [30–32].

The CAP48 cohort was also designed to evaluate the impact of the disease on patients’ daily life and its
physical burden. Many patients obviously need regular physiotherapy, but we observe in our cohort that
most patients do not suffer from too great a physical handicap and, for example, are able to attend
school gym classes without any speci�c accommodations or practice an extracurricular sport. Still, we
should keep in mind that there is always room for improvement in the management of our patients.

Finally, our study obviously presents some limitations. Our cohort is limited in the number of patients
included, especially those with an early diagnosis. The established cohort provides important information
concerning disease activity and progression, but its interpretation can be limited by the random moment
in disease course at inclusion. Furthermore, as the CAP48 cohort is a cohort that includes new patients on
an ongoing basis, the prospective follow-up data presented in this study are still preliminary and will
require a more comprehensive study at a later date. The patients included were followed in specialized
centers and this could therefore constitute a selection bias by the gathering of potentially more severe
patients necessitating more intensive treatment. Moreover, the JIA population is very heterogeneous and
leads to analysis in subgroups.

In conclusion, this �rst cohort study in Belgium permitted to review the distinctive features of the disease.
It also allowed to compare epidemiologic and clinical data to other existing cohorts, and to evaluate
quality of care in our French-speaking hospitals. Additionally, it highlighted a clear bene�t of using
JADAS10 to monitor and evaluate remission in JIA, rather than using DAS28, and the necessity to
systematically collect some clinical parameters in routine (such as the CHAQ and the patient/parent
VAS).

Abbreviations
ACR: American College of Rheumatology

ANA: antinuclear antibodies

BMI: mean body-mass index

CHAQ: childhood health assessment questionnaire

CRP: C-reactive protein

ERA: enthesitis-related arthritis

ILAR: International League of Associations for Rheumatology



Page 9/18

JIA: juvenile idiopathic arthritis

MTX: methotrexate

RF: rheumatoid factor

TJC: tender joint counts

SJC: swollen joint counts

VAS: visual analogue scale

Declarations
Ethics

This study complies with the Declaration of Helsinki and was approved by the ethics comities of each
hospital involved. Informed consent has been obtained from each patient and parents.

Consent for publication

Not applicable.

Availability of data and materials

All data generated or analysed during this study are included in this published article and its
supplementary information �les.

Competing interest

The authors declare that they have no competing interests.

Funding

This work was supported by the Radio-Télévision belge de la Communauté française (RTBF) via the
CAP48 program. The funding body had no role in the design of the study, or in the collection, analysis,
and interpretation of data or the in writing the manuscript.

Authors' contributions

All authors made substantial contributions to the acquisition of data. All authors read and approved the
�nal manuscript.

Acknowledgements

Investigators of the CAP48 cohort: Jean-Pierre Brasseur1, Benoît Brasseur2 and David Tuerlinckx2.



Page 10/18

1Department of Rheumatology, Hôpital Mont-Godinne, Mont-Godinne, Belgium

2Department of Pediatrics, Hôpital Mont-Godinne, Mont-Godinne, Belgium

References
1. Ravelli A, Martini A (2007) Juvenile idiopathic arthritis. Lancet Lond Engl 369:767–778 .

https://doi.org/10.1016/S0140-6736(07)60363-8

2. Prakken B, Albani S, Martini A (2011) Juvenile idiopathic arthritis. Lancet Lond Engl 377:2138–2149
. https://doi.org/10.1016/S0140-6736(11)60244-4

3. Petty RE, Southwood TR, Manners P, Baum J, Glass DN, Goldenberg J, He X, Maldonado-Cocco J,
Orozco-Alcala J, Prieur A-M, Suarez-Almazor ME, Woo P, International League of Associations for
Rheumatology (2004) International League of Associations for Rheumatology classi�cation of
juvenile idiopathic arthritis: second revision, Edmonton, 2001. J Rheumatol 31:390–392

4. Ringold S, Angeles-Han ST, Beukelman T, Lovell D, Cuello CA, Becker ML, Colbert RA, Feldman BM,
Ferguson PJ, Gewanter H, Guzman J, Horonjeff J, Nigrovic PA, Ombrello MJ, Passo MH, Stoll ML,
Rabinovich CE, Schneider R, Halyabar O, Hays K, Shah AA, Sullivan N, Szymanski AM, Turgunbaev M,
Turner A, Reston J (2019) 2019 American College of Rheumatology/Arthritis Foundation Guideline
for the Treatment of Juvenile Idiopathic Arthritis: Therapeutic Approaches for Non-Systemic
Polyarthritis, Sacroiliitis, and Enthesitis. Arthritis Care Res 71:717–734 .
https://doi.org/10.1002/acr.23870

5. Ravelli A, Consolaro A, Horneff G, Laxer RM, Lovell DJ, Wulffraat NM, Akikusa JD, Al-Mayouf SM,
Antón J, Avcin T, Berard RA, Beresford MW, Burgos-Vargas R, Cimaz R, De Benedetti F, Demirkaya E,
Foell D, Itoh Y, Lahdenne P, Morgan EM, Quartier P, Ruperto N, Russo R, Saad-Magalhães C, Sawhney
S, Scott C, Shenoi S, Swart JF, Uziel Y, Vastert SJ, Smolen JS (2018) Treating juvenile idiopathic
arthritis to target: recommendations of an international task force. Ann Rheum Dis 77:819–828 .
https://doi.org/10.1136/annrheumdis-2018-213030

�. Swart JF, van Dijkhuizen EHP, Wulffraat NM, de Roock S (2018) Clinical Juvenile Arthritis Disease
Activity Score proves to be a useful tool in treat-to-target therapy in juvenile idiopathic arthritis. Ann
Rheum Dis 77:336–342 . https://doi.org/10.1136/annrheumdis-2017-212104

7. Consolaro A, Ruperto N, Bazso A, Pistorio A, Magni-Manzoni S, Filocamo G, Malattia C, Viola S,
Martini A, Ravelli A, Paediatric Rheumatology International Trials Organisation (2009) Development
and validation of a composite disease activity score for juvenile idiopathic arthritis. Arthritis Rheum
61:658–666 . https://doi.org/10.1002/art.24516

�. Backström M, Tynjälä P, Ylijoki H, Aalto K, Kärki J, Pohjankoski H, Keskitalo P, Sard S, Hietanen M,
Lehto H, Kauko T, Vähäsalo P (2016) Finding speci�c 10-joint Juvenile Arthritis Disease Activity
Score (JADAS10) and clinical JADAS10 cut-off values for disease activity levels in non-systemic
juvenile idiopathic arthritis: a Finnish multicentre study. Rheumatol Oxf Engl 55:615–623 .
https://doi.org/10.1093/rheumatology/kev353



Page 11/18

9. Ringold S, Bittner R, Neogi T, Wallace CA, Singer NG (2010) Performance of rheumatoid arthritis
disease activity measures and juvenile arthritis disease activity scores in polyarticular-course juvenile
idiopathic arthritis: Analysis of their ability to classify the American College of Rheumatology
pediatric measures of response and the preliminary criteria for �are and inactive disease. Arthritis
Care Res 62:1095–1102 . https://doi.org/10.1002/acr.20205

10. McErlane F, Beresford MW, Baildam EM, Chieng SEA, Davidson JE, Foster HE, Gardner-Medwin J,
Lunt M, Wedderburn LR, Thomson W, Hyrich KL, Childhood Arthritis Prospective Study (CAPS) (2013)
Validity of a three-variable Juvenile Arthritis Disease Activity Score in children with new-onset
juvenile idiopathic arthritis. Ann Rheum Dis 72:1983–1988 . https://doi.org/10.1136/annrheumdis-
2012-202031

11. Consolaro A, Bracciolini G, Ruperto N, Pistorio A, Magni-Manzoni S, Malattia C, Pederzoli S, Davì S,
Martini A, Ravelli A, Paediatric Rheumatology International Trials Organization (2012) Remission,
minimal disease activity, and acceptable symptom state in juvenile idiopathic arthritis: de�ning
criteria based on the juvenile arthritis disease activity score. Arthritis Rheum 64:2366–2374 .
https://doi.org/10.1002/art.34373

12. Consolaro A, Ruperto N, Bracciolini G, Frisina A, Gallo MC, Pistorio A, Verazza S, Negro G, Gerloni V,
Goldenstein-Schainberg C, Sztajnbok F, Wulffraat NM, Martini A, Ravelli A, Paediatric Rheumatology
International Trials Organization (PRINTO) (2014) De�ning criteria for high disease activity in
juvenile idiopathic arthritis based on the juvenile arthritis disease activity score. Ann Rheum Dis
73:1380–1383 . https://doi.org/10.1136/annrheumdis-2013-204186

13. Consolaro A, Negro G, Chiara Gallo M, Bracciolini G, Ferrari C, Schiappapietra B, Pistorio A, Bovis F,
Ruperto N, Martini A, Ravelli A (2014) De�ning criteria for disease activity states in nonsystemic
juvenile idiopathic arthritis based on a three-variable juvenile arthritis disease activity score. Arthritis
Care Res 66:1703–1709 . https://doi.org/10.1002/acr.22393

14. Giannini EH, Ruperto N, Ravelli A, Lovell DJ, Felson DT, Martini A (1997) Preliminary de�nition of
improvement in juvenile arthritis. Arthritis Rheum 40:1202–1209 . https://doi.org/10.1002/1529-
0131(199707)40:7<1202::AID-ART3>3.0.CO;2-R

15. Wallace CA, Giannini EH, Huang B, Itert L, Ruperto N, Childhood Arthritis Rheumatology Research
Alliance, Pediatric Rheumatology Collaborative Study Group, Paediatric Rheumatology International
Trials Organisation (2011) American College of Rheumatology provisional criteria for de�ning
clinical inactive disease in select categories of juvenile idiopathic arthritis. Arthritis Care Res 63:929–
936 . https://doi.org/10.1002/acr.20497

1�. Dempster H, Porepa M, Young N, Feldman BM (2001) The clinical meaning of functional outcome
scores in children with juvenile arthritis. Arthritis Rheum 44:1768–1774 .
https://doi.org/10.1002/1529-0131(200108)44:8<1768::AID-ART312>3.0.CO;2-Q

17. Lionetti G, Kimura Y, Schanberg LE, Beukelman T, Wallace CA, Ilowite NT, Winsor J, Fox K, Natter M,
Sundy JS, Brodsky E, Curtis JR, Del Gaizo V, Iyasu S, Jahreis A, Meeker-O’Connell A, Mittleman BB,
Murphy BM, Peterson ED, Raymond SC, Setoguchi S, Siegel JN, Sobel RE, Solomon D, Southwood TR,



Page 12/18

Vesely R, White PH, Wulffraat NM, Sandborg CI (2013) Using registries to identify adverse events in
rheumatic diseases. Pediatrics 132:e1384-1394 . https://doi.org/10.1542/peds.2013-0755

1�. Guzman J, Oen K, Tucker LB, Huber AM, Shiff N, Boire G, Scuccimarri R, Berard R, Tse SML, Morishita
K, Stringer E, Johnson N, Levy DM, Duffy KW, Cabral DA, Rosenberg AM, Larché M, Dancey P, Petty
RE, Laxer RM, Silverman E, Miettunen P, Chetaille A-L, Haddad E, Houghton K, Spiegel L, Turvey SE,
Schmeling H, Lang B, Ellsworth J, Ramsey S, Bruns A, Campillo S, Benseler S, Chédeville G, Schneider
R, Yeung R, Duffy CM, ReACCh-Out investigators (2015) The outcomes of juvenile idiopathic arthritis
in children managed with contemporary treatments: results from the ReACCh-Out cohort. Ann Rheum
Dis 74:1854–1860 . https://doi.org/10.1136/annrheumdis-2014-205372

19. Adib N, Hyrich K, Thornton J, Lunt M, Davidson J, Gardner-Medwin J, Foster H, Baildam E,
Wedderburn L, Thomson W (2008) Association between duration of symptoms and severity of
disease at �rst presentation to paediatric rheumatology: results from the Childhood Arthritis
Prospective Study. Rheumatol Oxf Engl 47:991–995 . https://doi.org/10.1093/rheumatology/ken085

20. Anink J, Prince FHM, Dijkstra M, Otten MH, Twilt M, ten Cate R, Gorter SL, Koopman-Keemink Y, van
Rossum MAJ, Hoppenreijs EPA, van Suijlekom-Smit LWA (2015) Long-term quality of life and
functional outcome of patients with juvenile idiopathic arthritis in the biologic era: a longitudinal
follow-up study in the Dutch Arthritis and Biologicals in Children Register. Rheumatol Oxf Engl
54:1964–1969 . https://doi.org/10.1093/rheumatology/kev195

21. Nordal E, Zak M, Aalto K, Berntson L, Fasth A, Herlin T, Lahdenne P, Nielsen S, Straume B, Rygg M,
Nordic Study Group of Pediatric Rheumatology (2011) Ongoing disease activity and changing
categories in a long-term nordic cohort study of juvenile idiopathic arthritis. Arthritis Rheum
63:2809–2818 . https://doi.org/10.1002/art.30426

22. Sengler C, Klotsche J, Niewerth M, Liedmann I, Föll D, Heiligenhaus A, Ganser G, Horneff G, Haas J-P,
Minden K (2015) The majority of newly diagnosed patients with juvenile idiopathic arthritis reach an
inactive disease state within the �rst year of specialised care: data from a German inception cohort.
RMD Open 1:e000074 . https://doi.org/10.1136/rmdopen-2015-000074

23. Zink A, Listing J, Klindworth C, Zeidler H, German Collaboratrive Arthritis Centres (2001) The national
database of the German Collaborative Arthritis Centres: I. Structure, aims, and patients. Ann Rheum
Dis 60:199–206 . https://doi.org/10.1136/ard.60.3.199

24. Thierry S, Fautrel B, Lemelle I, Guillemin F (2014) Prevalence and incidence of juvenile idiopathic
arthritis: a systematic review. Joint Bone Spine 81:112–117 .
https://doi.org/10.1016/j.jbspin.2013.09.003

25. Tanya M, Teh KL, Das L, Hoh SF, Gao X, Arkachaisri T (2020) Juvenile idiopathic arthritis in
Southeast Asia: the Singapore experience over two decades. Clin Rheumatol.
https://doi.org/10.1007/s10067-020-05081-9

2�. Beukelman T, Kimura Y, Ilowite NT, Mieszkalski K, Natter MD, Burrell G, Best B, Jones J, Schanberg LE,
CARRA Registry Investigators (2017) The new Childhood Arthritis and Rheumatology Research



Page 13/18

Alliance (CARRA) registry: design, rationale, and characteristics of patients enrolled in the �rst
12 months. Pediatr Rheumatol Online J 15:30 . https://doi.org/10.1186/s12969-017-0160-6

27. Rumsey DG, Lougee A, Matsouaka R, Collier DH, Schanberg LE, Schenfeld J, Shiff NJ, Stoll ML,
Stryker S, Weiss PF, Beukelman T, CARRA Registry Investigators (2020) Juvenile Spondyloarthritis in
the CARRA Registry: High Biologic Use, Low Prevalence of HLA-B27, and Equal Sex Representation in
Sacroiliitis. Arthritis Care Res. https://doi.org/10.1002/acr.24537

2�. Beukelman T, Patkar NM, Saag KG, Tolleson-Rinehart S, Cron RQ, DeWitt EM, Ilowite NT, Kimura Y,
Laxer RM, Lovell DJ, Martini A, Rabinovich CE, Ruperto N (2011) 2011 American College of
Rheumatology recommendations for the treatment of juvenile idiopathic arthritis: initiation and
safety monitoring of therapeutic agents for the treatment of arthritis and systemic features. Arthritis
Care Res 63:465–482 . https://doi.org/10.1002/acr.20460

29. Ringold S, Weiss PF, Beukelman T, DeWitt EM, Ilowite NT, Kimura Y, Laxer RM, Lovell DJ, Nigrovic PA,
Robinson AB, Vehe RK, American Collge of Rheumatology (2013) 2013 update of the 2011 American
College of Rheumatology recommendations for the treatment of juvenile idiopathic arthritis:
recommendations for the medical therapy of children with systemic juvenile idiopathic arthritis and
tuberculosis screening among children receiving biologic medications. Arthritis Rheum 65:2499–
2512 . https://doi.org/10.1002/art.38092

30. Sen ES, Dick AD, Ramanan AV (2015) Uveitis associated with juvenile idiopathic arthritis. Nat Rev
Rheumatol 11:338–348 . https://doi.org/10.1038/nrrheum.2015.20

31. Nordal EB, Songstad NT, Berntson L, Moen T, Straume B, Rygg M (2009) Biomarkers of chronic
uveitis in juvenile idiopathic arthritis: predictive value of antihistone antibodies and antinuclear
antibodies. J Rheumatol 36:1737–1743 . https://doi.org/10.3899/jrheum.081318

32. Clarke SLN, Sen ES, Ramanan AV (2016) Juvenile idiopathic arthritis-associated uveitis. Pediatr
Rheumatol Online J 14:27 . https://doi.org/10.1186/s12969-016-0088-2

Tables
Table 1. 



Page 14/18

  Naives JIA
(n=25)

Established JIA
(n=100)

p-value

Female sex
n (%)

16 (64) 57 (57) 0.65

BMI, kg/m
mean (SEM)

18.3 (1.0) 18.7 (0.4) 0.69

JIA category
n (%)

Systemic
Oligoarthritis

1. Persistent

2. Extended

Polyarthritis

1. RF+

2. RF-

Psoriasic arthritis
Enthesitis-associated arthritis
Undetermined

 
 

3 (12)
17 (68)
16 (94)
1 (6)
1 (4)

1 (100)
0 (0)
1 (4)
3 (12)
0 (0)

 
 

13 (13)
60 (60)
43 (72)
17 (28)
15 (15)
4 (27)
11 (73)
1  (1)

11 (11)
0 (0)

 
 
1

0.5
0.07
0.12
0.19

1
0.12
0.36

1

Age at inclusion, years
median (range)

11.9 (1.7-16.8) 12.3 (2.6-18.3) 0.06

Age at first symptoms, years
median (range)

6.2 (1.1-15.8) 4.2 (0.5-16.7) 0.15

Age at diagnosis, years
median (range)

9.1 (1.4-16.7) 5.0 (0.5-17.9) 0.11

Diagnosis delay, months
mean (SEM)

10.8 (3.3) 7.3 (1.3) 0.25

Age at start of long-term treatment, years
median (range)

9.8 (1.7-16.8) 6.3 (0.8-17.4) 0.07

Therapeutic delay, months
mean (SEM)

8.9 (4.5) 9.1 (2.1) 0.97

Table 1. Demographics and baseline characteristics in the two JIA cohorts.  JIA, juvenile
idiopathic arthritis; BMI, body mass index; RF, rheumatoid factor.
 
 

Table 2. 
  Uveitis

(n=24)
No uveitis
(n=101)

p-value OR
(CI 95%)

ANA+
n (%)

19 (79.2) 38 (37.6) 0.0004 6.3
(2.2-18.3)

Age at disease onset, years
median (range)

1.8 (0.5-15.2) 7.6 (0.6-16.7) <0.0001 -

Age at diagnosis, years
median (range)

1.9 (0.5-15.2) 9.1 (0.7-17.9) <0.0001 -
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Table 2. Risk of developing uveitis according to positivity for antinuclear antibodies and
age at disease onset and diagnosis. ANA, antinuclear antibody.

Figures

Figure 1

Description of visits timeline among the CAP48 cohort and data collection. ANA, antinuclear antibodies;
RF, rheumatoid factor; ACPA, anti-citrullinated protein antibodies; TJC, tender joint count; SJC, swollen
joint count; VAS, disease evaluation by visual analogue scale; CHAQ, Childhood Health Assessment
Questionnaire; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate.
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Figure 2

Distribution of age (in years) at disease onset, in naive (A) and established (B) patients.

Figure 3

Distribution of juvenile idiopathic arthritis categories in naïve (A) and established (B) patients. P,
persistent; E, extended; RF, rheumatoid factor; ERA, enthesitis-related arthritis.
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Figure 4

Patients’ outcome during 18 months of follow-up. (A-B) Evolution of parameters among naïve patients
(A) and established patients active at baseline (B). (C-D) Remission rates among naïve (C) and
established patients (D), according to different remission criteria. (E-F) Remission rates according to JIA
categories, among established patients at baseline (n = 100) (E) and at 12 months among the group
composed of established JIA active at baseline (n = 54) and naïve JIA (n = 25) (F). TJC, tender joint count;
VAS, disease evaluation on a visual analogue scale; CRP, C-reactive protein; SJC, swollen joint count; RF,
rheumatoid factor; *, p<0.05; **, p<0.01; ***, p<0.001; ****, p<0.0001.
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