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Prévalence et incidence de ’arthrite juvénile idiopathique :
revue systématique de la littérature et estimation du nombre
de cas en France en 2008

Introduction

L’arthrite juvénile idiopathique (AJI) est une maladie chronique débutant dans I’enfance ou
I’adolescence et pouvant étre invalidante. Son étiologie reste inconnue, la présentation clinique
initiale tout comme son évolution différe selon les enfants. Le diagnostic repose sur un faisceau de
signes ¢t de symptomes.

Afin d’avoir une définition commune sur laquelle s’appuyer, différentes classifications ont ¢té
développées au cours des derniéres décennies. Les premicres a avoir vues le jour sont les
classifications ACR (American College for Rheumatology) (en 1972, révisée en 1977) et la
classification EULAR (European League Against Rheumatism) (en 1977). Bien qu’elles présentent
des similitudes (dge de début inférieur & 16 ans, subdivision en arthrites pauciarticulaires,
polyarticulaires et forme systémique), elles présentent également de grandes différences (durée
minimale des symptomes de 6 semaines pour I’ACR et de 3 mois pour ’'EULAR, exclusion pour
I’ACR des spondylarthrites ankylosantes, des maladics inflammatoires intestinales et arthrites
psoriasiques mais inclusion de ces mémes pathologics dans ’EULAR).

En 1997, une nouvelle classification (la classification ILAR (International League of Associations
for Rheumatology)) a ¢t¢ proposée. Elle inclut les spondylarthropathies et la durée minimale des
symptdomes est de 6 semaines.

L’incidence et son évolution représente la dynamique d’une maladie au cours du temps et la
prévalence le poids de cette maladie sur le systeme de santé a un moment donné.

Différentes études ont estimé dans leur zone géographique respective et avec des méthodologics
diverses I’incidence et la prévalence de I’arthrite juvénile idiopathique (ce terme désignera dans le
reste du texte également I’arthrite chronique juvénile et I’arthrite rhumatoide juvénile). Les chiffres
d’incidence et de prévalence ayant été trouvés sont hétérogénes. Trois revues de la littérature ont été
mences en 1996, 1998 et 2002 sur I’incidence et la prévalence de I’AJl, dans lesquelles sont
évoquées certaines raisons pouvant expliquer ces différents résultats : classification utilisée, zones
géographiques, méthode de recherche et de confirmation des cas, population étudiée... Avec la
parution de la dernieére classification ILAR, il semblait intéressant d’actualiser les données
disponibles sur I’incidence et la prévalence de 1’ AJI.

L’objectif principal de cette étude était donc de réaliser une revue systématique de la littérature sur
I’incidence et la prévalence des arthrites juvéniles idiopathiques.

L’objectif secondaire était d’estimer le nombre de cas incidents et prévalents en France pour I’année
2008, peu de données récentes étant disponibles.



Matériels et méthodes

Recherche bibliographique

Une recherche de la base de données Pubmed a ¢été effectuée en utilisant comme mots-clefs
” prevalence” ” incidence” “epidemiology” avec 'un des termes suivants “juvenile rheumatoid
arthritis”, “juvenile idiopathic arthritis”, “juvenile chronic arthritis” et “arthritis” “children”.

Critéres d’inclusion et de non inclusion

Seuls les articles, publiés aprés 1972, en frangais, anglais, allemand ou espagnol, ayant utilis¢ 'une
des trois classifications (ACR, EULAR, ou ILAR) et présentant des donnces d’incidence ou de
prévalence ont ét¢ inclus dans cette revue de la littérature.

Extraction des données

Données générales

Les données ont été extraites indépendamment par 3 personnes (BF, IL, ST), les différences ayant
¢té résolues par consensus. Les données recueillies concernaient I’¢tude (auteur, année de
publication, revue, pays, type et durée de 1’étude), la population (dge, source et type de population),
la maladie (classification utilisée, méthode de recherche des cas, sous-types, nombre de cas, taux
d’incidence et de prévalence).

Il a été décidé d’extraire préférentiellement les données ne comprenant pas les cas en rémission, les
données au moment du diagnostic (par rapport  d’autres plus tardives au cours de la maladie). Si un
article présentait des données avec l'utilisation de deux classifications différentes, deux jeux de
données ont alors été extraits.

Si nécessaire, les auteurs ont été contactés afin d’obtenir des informations non fournies initialement

dans ’article.

Données spécifiques

Le nombre de cas (et les taux d’incidence ou de prévalence) par sexe et par dge ont également €té
extraits, les catégories d’age étant 0-4 ans, 5-9 ans et 10-15 ans.

Les données ont aussi €té extraites par sous-type d’arthrite (oligoarticulaire, polyarticulaire (facteur
rhumatoide positif ou négatif), forme systémique, spondylarthropathies, arthrite psoriasique).

Analyse statistique

Population a risque

Les données concernant la population a risque, générale ou spécifique par dge et par sexe, ont été
extraites des articles. Si les données spécifiques n’étaient pas disponibles, elles ont alors été estimées
en appliquant a la population totale a risque la répartition par age et sexe de la population nationale
(fournie par les statistiques nationales).

Nombre de cas, taux de prévalence et d’incidence

Si I'une de ces données était manquante (nombre de cas, population a risque, taux d’incidence ou de
prévalence), elle était estimée grace a ’aide des deux autres.

Le taux d’incidence a été calculé en divisant le nombre de cas par la population a risque au cours de
la période donnée et le taux de prévalence en le divisant par la population a risque au moment de
1I’étude (pour la prévalence instantance).

Les intervalles de confiance a 95% ont été calculés a 1’aide d’une loi de Poisson.
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Pour combiner les données, le nombre de cas a été additionné et divisé par le nombre de personnes
risque additionné pour la période considérée. Le taux combiné a ¢té estim¢ dans différents groupes
d’intérét (par dge, sexe et sous-type).

Des « forest plot » ont également été réalisés.

Standardisation

Une standardisation directe sur la population européenne (données fournies par I’OMS pour ’année
2005), a été réalisée en utilisant les taux spécifiques combinés par dge et par sexe disponibles.
L’intervalle de confiance du taux standardisé a été estimé par la méthode de Fay et Feuer.'

Estimation du nombre de cas frangais

Une estimation du nombre de cas en France pour ’année 2008 a ¢té réalisée en appliquant aux
données de population francaise fournies par I'INSEE pour 2008 les taux combinés spécifiques par
age ct par sexe et leur intervalle de confiance.

Les analyses ont été réalisées a 1’aide des logiciels SAS 9.1 version software (SAS Institute, Inc.,
Cary, North Carolina) et STATA (StataCorp. 2005. Stata Statistical Software: Release 9. College
Station, TX: StataCorp LP version 9).

Résultats

La recherche bibliographique a permis I’identification de 937 articles (voir figure 1). Quarante et un
articles ont été inclus dans ’analyse : 32 concernaient des données d’incidence et 27 des données de
prévalence.

Les études ont été réalisées en Europe (22 études), en Amérique du Nord (13 études), Amérique
latine (2 études), au Koweit (2 ¢tudes), en Asie (1 étude) et en Australie (1 ¢tude). Trois études en
Amérique du Nord ont ¢été réalisées dans des populations amérindiennes et une chez les afro-

ameéricains.

La recherche des cas a été essenticllement faite par des médecins, qu’ils soient généralistes ou
spécialistes, travaillant a I’hopital ou en libéral. D’autres études se sont basées sur les fichiers de
I’assurance maladic (3 études) ou ont recherché des cas directement auprés d’enfants d’une
population préalablement définie (3 études). L’inclusion pouvait avoir licu au moment du diagnostic
(18 études), au début de la maladie (12 études) ou & un autre moment (2 études) (information non
disponible pour 9 études).

Incidence

Parmi les 32 études présentant des données d’incidence, 14 ont utilisé la classification ACR (9 ont
¢galement recueilli des données concernant les spondylarthropathies), 10 PEULAR et 6 I'ILAR.
Deux articles ont utilisé deux classifications.

Les populations amérindiennes étant particulicres du point de vue génétique, leurs données ont été
exclues des résultats suivants, 1'intérét ayant été porté sur les populations de type caucasien. Les taux

! Fay MP, Feuer EJ. Confidence intervals for directly standardized rates: a method based on the gamma
distribution. Stat Med 1997;16(7):791-801.
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d’incidence pour toutes les formes d’AJlI varient entre 1,6 et 23/100 00. Le taux d’incidence combiné
de I’AJI parmi les caucasiens est de 8,8 [8,4-9,0]/ 100 000.

Les taux varient, parmi les 18 articles les présentant par genre, entre 2,9 et 35,4/100 000 filles ((taux
combiné a 10,1 [9,5-10,8]) et entre 1,7 ¢t 19,3 / 100 000 gargons (taux combiné a 5,9 [5,4-6,4]).
Concernant les sous-types d’arthrites, la forme la plus fréquente est 1’oligoarthrite (taux combiné de
4,0/100 000), puis les formes polyarticulaires (1,7 /100 000) et systémiques (0,6/100 000).

A T'aide des données des 6 articles présentant des taux par dge et par sexe, le taux standardisé de
maniére directe sur la population curopéenne (données OMS de 2005) est de 8,2 [7,2-9,01/100 000.

Prévalence
Parmi les 27 études présentant des données de prévalence, 9 ont utilisé la classification ACR (5 ont

¢également recueilli des données sur les spondylarthropathies), 12 ’EULAR et 5 ’ILAR. Un article a
utilisé 2 classifications.

Les taux de prévalence pour toutes les formes d’AJI varient entre 3,8 et 400 /100 000. Le taux
combiné est de 32,2 [30,7-33,6] /100 000 parmi les caucasiens.

Pour le genre, le taux combiné chez les filles est de 15,6 [14,6-16,8] /100 000 et chez les gargons de
9,4 [8,6-10,3] /100 000.

Concernant les sous-types d’arthrites, la forme la plus fréquente est 1’oligoarthrite (taux combiné de
20,1/100 000), puis les formes polyarticulaires (8,8/100 000) et systémiques 3,3/100 000).

En utilisant les données par dge et par sexe des articles en présentant, le taux standardisé sur la
population européenne de 2005 est de 71,1 [63,7-79,1]/100 000.

Estimation du nombre de cas en France

Le nombre de cas incidents chez les enfants de moins de 16 ans en France pour 1’année 2008 peut
étre estimé a 1034 [822-1287] en utilisant les taux combinés par age et par sexe ou a 1180 [1058-
1134] en prenant le taux combiné pour les caucasiens.

Le nombre de cas prévalents frangais pour I’année 2008 peut étre estimé a 1’aide de ces mémes
données a 8857 [6621-11 529] ou a 4 055 [3867-4232] si le taux combiné global pour les caucasiens
est utilisé.

Discussion

Les taux d’incidence retrouvés varient entre 1,6 et 42,5/100 000, les taux les plus élevés étant
retrouvés dans des populations amérindiennes, et les taux de prévalence entre 8,8 et 400/100 000.

Les méthodes ayant été utilisées pour rechercher et confirmer les cas sont trés variables (recherche
systématique ou déclaration par les médecins ou le systéeme de santé) et pourraient expliquer les
différences retrouvées. Il est a noter que les taux de prévalence les plus importants ont été retrouvés
dans des populations d’enfants dans lesquels les cas étaient systématiquement recherchés.

Les taux retrouvés pourraient également avoir été influencés par les classifications employées. Les
classifications ayant ¢volué au cours des derni¢res décennies, les différences retrouvées pourraient

12



étre aussi le fait d’une évolution temporelle plutét qu’étre réellement liées a la classification en elle-
méme.

Le temps a également eu une influence sur la méthodologie des études, puisque cette derniére est
souvent plus détaillée dans les études les plus récentes.

D’autre part, la zone géographique dans laquelle les études ont été réalisées pourrait également
expliquer les variations des taux observés, les taux les plus importants en Europe étant retrouvés en
Scandinavie par exemple. La zone géographique est ¢galement fortement liéc a la classification
employée puisqu’un grand nombre d’¢tudes nord américaines a utilisé la classification ACR, alors
que les études européennes ont préférentiellement utilisé ’EULAR ou 'ILAR.

Il semble donc difficile de savoir quel facteur pourrait le mieux expliquer les différences observées
dans les taux de prévalence et d’incidence, étant donné que le temps, la méthodologie employée, la
classification utilisée, la zone géographique semblent liés les uns aux autres et que trés peu d’études
répétées ont été réalisées au cours du temps au scin d’une méme population.

Pour les données de prévalence, il semble y avoir une confusion fréquente entre prévalence
instantanée et prévalence de période, ce qui pourrait avoir entrainé une estimation erronée du taux de
prévalence.

Dans cette étude, certaines limites sont a noter.

Lorsque la population spécifique a risque n’était pas fournie, elle a été estimée a partir des données
nationales. Cela aurait pu conduire & une estimation fausse si la population de la zone d’étude
différait sensiblement de la population nationale.

Pour les études ayant utilisé la classification ACR, les données sur les spondylarthropathies ont été
rajoutées, si ces derniéres étaient disponibles. Chaque étude n’ayant pas forcément inclus dans la
catégorie « spondylarthropathies » les mémes maladies, les taux retrouvés peuvent éventuellement
présenter de légéres différences.

D’autre part, en combinant des données récoltées sur plus de 20 ans, se pose le probléme d’un biais
écologique : les données ont-elles changé au cours du temps et le fait de les combiner ne masquerait-
il pas artificiellement une différence qui pourtant existerait ?

Comme dans toute revue de la littérature, le risque de biais de publication doit étre discuté. Il avait
¢été fait le choix de ne pas inclure de données issues de résumés de conférence. Ces données, non
forcément publiées par ailleurs, auraient pu différer de celles publié¢es. En regardant les principales
conférences internationales en rhumatologie, il semble que les résultats qui y étaient présentés soient
concordants avec les données retrouvées dans cette revue de la littérature.

Le nombre de cas incidents estimé en France est aux alentours de 1000 cas/an et on compterait 8000
cas prévalents pour 1’année 2008. Les taux de prévalence retrouvés dans des études frangaises sont
plus faibles que les taux combinés estimés dans cette ¢tude. De ce fait, le nombre de cas « réels »
incidents et prévalents est peut-étre plus faible.

Avec le développement des nouvelles biothérapies, il semble important de mieux connaitre

I’épidémiologie des maladies rhumatologiques infantiles, le nombre d’enfants et d’adolescents
affectés par cette pathologie et ainsi de pouvoir ainsi mieux organiser leur prise en charge.
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Abstract

Objectives: To conduct a systematic literature review on incidence and prevalence of juvenile
idiopathic arthritis (JIA) and estimate the number of incident and prevalent cases in France for the
year 2008.

Methods: Medline, through Pubmed, was scarched to identify articles presenting incidence or
prevalence data. Pooled incidence and prevalence rates in groups of interest (overall, by gender,
classification, or arthritis subtypes) have been calculated. Using the available age and gender specific
pooled rates, a dircct standardization for incidence and prevalence on the European population for
the year 2005 was performed and the number of incident and prevalent cases of JIA in France for
2008 has been estimated.

Results: 41 articles, exploring JIA incidence in 32 and prevalence in 27, have been included.
Incidence rates found in the articles vary between 1.6 and 23 /100 000 and prevalence rates between
3.8 and 400/100 000. Pooled incidence and prevalence rates were higher in girls (10.1 and 15.6/100
000) than in boys (5.9 and 9.4/100 000). Oligoarthritis was the most frequent form (pooled incidence
rate 4.0 and prevalence 15.9/100 000). The direct standardized rate was 8.2 for incidence and
71.1/100 000 for prevalence.

In France, there were, in 2008, an estimate of 1034 [822-1287] incident cases and 8857 [6621-
11529] prevalent cases.

Conclusion: The rates found vary greatly between the different studies. Methodological issucs,
classification used, time... may explain these differences. Having an estimate of the number of
children affected with JIA may be of particular interest, especially with the development of new
treatment possibilities.
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Introduction

Juvenile arthritis is a chronic disease affecting children and can lead, in some cases, to severe
impairment. Its etiology is still unknown and its presentation is heterogeneous.

Until now, no diagnostic tool can assess a positive and definite diagnosis. The diagnosis is thercfore
difficult to make, based on exclusion of other causes of arthritis and on a bundle of criteria.

Different sets of classification of juvenile arthritis have been proposed and used over the last three
decades.

The first ones to be proposed were the ACR (American College for Rheumatology) in 1972 (revised
1977,[1 ,2] and EULAR (European League Against Rheumatism) criteria in 1977.[3] These two
classifications present similar criteria (maximal age of 16 at onset, sub-classification of the disease in
pauciarticular, polyarticular and systemic onset of the disease), but they also have some major
differences (symptoms duration of 6 weeks for the ACR and of 3 months for the EULAR
classification, exclusion of spondylarthropathies (SPA) in the ACR). The coexistence of these two
different classifications has led to a complicated and double definition of the disease.

In 1997, a working group decided to set up a new classification, the ILAR (International League of
Associations for Rheumatology) classification, which was revised in 2001 in Edmonton.[4 ,5]

The main criteria, components, and subtypes of those three classifications are presented in table 1. In
the rest of the paper, the term juvenile idiopathic arthritis (JIA) will also be used as a generic term
for Juvenile Chronic Arthritis (JCA) and Juvenile Rheumatoid Arthritis (JRA).

The dynamic of a discase over time can be addressed through incidence rates, while the burden of a
disease on the health care system at a point of time can be estimated with the help of prevalence data.

Prevalence and incidence of JIA have been estimated in different settings over the past years. The
estimations obtained seem to vary greatly from one study to another and from one country to
another. Different literature reviews have been published on this topic [6-8] and have identified some
reasons that may explain the different results observed. These discrepancies may be due to the
diagnostic difficulties and the type of classification used [8](not found by Oen [7]), to the different
means of case ascertainment and the source population,[7 ,8] to the changes in the living conditions
over time [8] and to the geographic origin.[7]

As data concerning prevalence and incidence rates of JIA have increased in the last years, especially
with the use of the new ILAR classification, it seemed interesting to look at those latest data and add
them to what had been done so far.

The aim of this study was to conduct a systematic literature review on incidence and on prevalence
of juvenile idiopathic arthritis.

Since no recent data are available in France, the secondary objective was to estimate for the year
2008 the number of incident and prevalent cases affected with this disease in France.
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Materials and methods

Search Strategy

The Medline pubmed database was scarched for relevant studies. The string queries were composed
of the words “prevalence” ” incidence” “epidemiology” combined with one of the terms “juvenile
rheumatoid arthritis”, “juvenile idiopathic arthritis”, “juvenile chronic arthritis” and “arthritis”
“children”. Search was limited to articles published after 1972 in English, French, German or
Spanish. Citations from identified articles were also scrutinized to catch missed references.

Inclusion and exclusion criteria

Only articles using for case ascertainment one of the three classifications (ACR, EULAR or ILAR)
and giving prevalence or incidence data for JIA were included. Articles providing only description of
the different arthritis types in a defined catchment area, ie case series without denominator, were
discarded. Conference abstracts were not included in this systematic review.

We tried to avoid including two similar datasets. It was not always feasible to assess with certainty a
possible double counting, duec to missing information on the recruitment period or on the
participating centers. In case of doubt, the two concerned datasets were kept in the final selection.

Data extraction

General data

The following data were extracted by three independent reviewers (BF, 1L, ST). Differences were
resolved by consensus. Extracted data concerned, when available, the study (authors, year of
publication, country, study type, duration and follow-up), the included population (age range, type
and source of the studied population), the disease (case ascertainment method, classification used,
subtypes, number of affected subjects, prevalence and incidence data). For prevalence data,
information was also gathered whether cases in remission (2 to 3 years without symptoms) were kept
or not in the study.

Data without cases in remission were preferably extracted to those including them. If data were
given at diagnosis and later in the disease course, those at diagnosis were kept and if an article
provided data using two different classifications, two sets of data - one for each classification - were
extracted.

We contacted authors, when required, to obtain data not initially provided in the article.

Specific data

Age and gender specific number of cases, as well as the specific incidence and prevalence rates,
were extracted, the age categories being, 0-4 years, 5-9 years and 10-15 years.
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Data were also extracted according to the different arthritis subtypes: oligoarticular, polyarticular
(with rheumatoid factor positive and negative subgroups), systemic arthritis, spondylarthropathies,
psoriactic arthritis and other forms. Psoriatic arthropathies have been extracted separately from the
“Spondylarthropathies™ group. Spondylarthropathies were considered as defined in the original
article and this group could therefore include different diseases, varying from one study to another. If
data on spondylarthropathies were available for studies using the ACR, they were then included in
the “All forms of JIA” group.

Statistical analyses

Population at risk

General, as well as age and gender specific, population at risk for the considered timeframe was
extracted from the articles. In case detailed specific population at risk in the study area was not given
in the original article, it was then estimated by applying to the overall population at risk the age and
gender specific proportions, as provided by country national data.

Number of cases, prevalence and incidence rates

If any of those data (number of cases, population at risk, prevalence or incidence data) were missing,
the missing one was estimated from the other data.

Incidence (general and age gender specific) rates were calculated by dividing the number of cases
through the population at risk during the study period, and, for point prevalence rates, by the
population at risk at the time point considered.

Confidence intervals (95%) for rates were estimated according to a Poisson distribution.
Data concerning Indian native people were considered separately from the rest of the data.

To obtain a pooled prevalence or incidence rate, the summed number of cases found in the articles
was divided by the corresponding summed population at risk. A pooled incidence or prevalence rate
was estimated in different categories of interest (classification used, age, gender and disease

subtypes).

Forest plots were drawn to assess graphically the different rates and their confidence intervals.
Standardization

A direct standardization, with the available pooled age and gender specific data, was performed
using as population of reference the European population, provided by the WHO for the year 2005.

The standardized rate confidence interval was estimated using a gamma distribution, as described by
Fay and Feuer.[9]

Estimates of the numbers of cases in France

The French total number of prevalent and incident cases for the year 2008 was estimated by
applying, when the data were available, the age and gender specific pooled rates (and their 95%
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confidence intervals) to the 2008 population census data, given by the French national statistics
institute (INSEE).

Analyses were performed by using SAS 9.1 version software (SAS Institute, Inc., Cary, North
Carolina) and STATA (StataCorp. 2005. Stata Statistical Software: Release 9. College Station, TX:
StataCorp LP version 9).

Results

The flow chart of the article selection is presented in figure 1. The literature research identified at
first 937 abstracts and the final set comprised 41 articles, 32 concerned incidence data and 27
prevalence data.

General information on the different included studies

The studies took place in Europe (22 studies), North America (13 studies), Latin America (2 studies),
Kuwait (2 studies), Asia (1 study) and Australia (1 study). Among the Northern American studies, 3
concerned Indian native people and 1 Afro-Americans.

The case ascertainment in the different incidence and prevalence studies was mainly done through
physicians- general practitioners or specialists (pediatricians, rheumatologists) -working at a hospital
or in a private practice. Three prevalent studies [10-12] searched for cases directly among a specific
children population (at school or on a door-to-door basis). Others studies used the health insurance
database.[13-15]

In 18 studies, each possible case had been referred (10 studies), reviewed or ascertained by
qualified/expert physicians, using the patient’s medical records (7 studies) or a clinical examination
(1 study).

The inclusion in the study occurred on the date of diagnosis (18 studies), of the disease onset (12
studies) or on another date (2 studies) (information not available for 9 studies). For many studies (29
of 41), the age range was 0 to 15 and all studies were addressed towards girls and boys.

The different diseases included under the term SPA in studies having assessed their cases with the
ACR classification can be found in the table 2.

Incidence data

The main characteristics of the 32 included incidence studies are presented in table 3.

Fourteen articles used the ACR classification (9 also collected data on SPA), 10 the EULAR and 6
the ILAR. Two articles used two different classifications (EULAR and ACR [16] and EULAR and

ILAR [17]).

The different forest plots of the incidence studies (by gender, by classification and by subtypes) are
displayed in figure 2, figure 3 and figure 4.
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General

The higher incidence rates have been observed by Boyer[18-20] among Indians native people, where
it varies between 28 to 42.5/100 000. As the Indian native population is a particular one, their data
have then been excluded from the following incidence results.

The incidence rate for all forms of JIA varies from 1.6 [21] to 23/10 000[22].

The overall pooled incidence rate [95%CI] of JIA is 8.8 [8.4-9.0]/100 000 among Caucasians
subjects.

Age, gender and arthritis type

In the 18 studies with an available information, the rates vary from 2.9 [23] to 35.4/100 000 girls
[22] and from 1.7 [23] to 19.3 [24] /100 000 boys. The overall pooled gender incidence rate [95%CI]
is 10.1 [9.5-10.8]/100 000 girls and 5.9 [5.4-6.4]/100 000 boys.

Using the 6 studies displaying information on age, the pooled incidence rates [95%IC] for the 0-4
years is 8.7 [7.4-10.1], for the 5-9 years 6.1 [5.0-7.3] and for the 10-15 years 9.6/100 00 [8.3—11.2].

Concerning the different forms of JIA, oligoarthritis is the most frequent one with a rate varying
from 0.8 [25] to 14.8/100 000 [26] (pooled rate 4.0). Then come the polyarthritis form, with rates
from 0 [27] to 8.9 / 100 000 [28] (pooled rate 1,7) and the systemic onset with rates from 0 [29-31]
to 3.3/100000 [27] (pooled rate 0.6/100 000) (sce table 4).

Standardization
Using the 6 studies [15 ,16 ,26 ,32-34] displaying data by age and gender, the direct pooled
standardized rate of JIA is 8.2 [7.5-9.0]/100 000.

Prevalence data

The main characteristics of the 27 included prevalence studies are presented in table 3.

Concerning the classification used, 9 articles used the ACR (and 5 also collected SPA data), 12 the
EULAR and 5 the ILAR. One article [16] used two classifications (EULAR and ACR).

Eleven of the 20 studies for which the information was available excluded cases in remission.

The different forest plots of the prevalence studies (by gender, by classification and by subtypes) are
displayed in figure 5, 6 and 7.

General
Prevalence rates vary between 3.8 [14] and 400 / 100 000[11]. In the rest of the results, the study

among Indians native people, where the rate is 83/100 000 [20], has been discarded.
The pooled prevalence rate is 32.2 [30.7-33.6] / 100 000 among Caucasians.

Age, gender and arthritis type
When looking in the 18 studies at the rates by gender, they vary from 4.1 [14] to 642.8 [11] /
100 000 girls and from 3.5 [14] to 173.6 [11] / 100 000 boys. The pooled prevalence rate is 15.6/100

000 girls [14.6-16.8] and 9.4 / 100 000 boys [8.6-10.3].

Using the 6 studies displaying partial or complete age data, the pooled rate for the 0-4 years old is
32.9 [28.0-38.0], for the 5-9 years 53.0 [41.0-67.4] and for the 10-15 years 110.6 [91.2-185.1].
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For oligoarticular forms, rates vary between 4.6 [21] and 137.9 / 100 000 [10], for polyarticular
forms between 1.6 [29] and 54.2/100 000 [28] and for systemic onset between 0 [10] and 8.6 /
100 000 [35]. The pooled rates can be found in table 4.

Standardization
After direct standardization with the datasets providing specific age and gender information, the
standardized pooled prevalence rate is 71.1 [63.7-79.1] / 100 000.

Estimation of the French number of cases

Incidence

After applying the pooled sex and age rates to the French population on January 1st 2008 (6 149 623
girls and 6 444 938 boys), approximately 1034 [822-1287] incident cases (681 girls [556-826] and
354 [266-461] boys) arc found for children under 16.

If the overall Caucasian incidence rate is applied, 1108 [1058-1134] cases are then found.

Prevalence

Using the gender and age specific data, there were approximately 8857 [6621-11 529] prevalent
cases in France in 2008 (2249 [1513-3355] boys and 6607 [5108-8174] girls). If the overall
Caucasian pooled rate was applied to the French population, then 4 055 [3867-4232] cases are found.
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Discussion

The last reviews on JIA have been published in 1996, 1998 and 2002. It seemed interesting to update
these reviews and add to these previous data new ones, obtained after the introduction of the ILAR
classification in 1997. Nine of the 41 studics included in this review have indeed used the ILAR

classification to ascertain their cases.

The incidence rate of JIA found in the different articles varies between 1.6 and 42.5/100 000, with
the highest rates found in Indian Native people. For prevalence, the rates vary between 3.8 and
400/100 000. The pooled estimated incidence rate among Caucasians is 8.8/100 000 and 32.2/ 100
000 for prevalence.

The case ascertainment methods used have varied greatly from study to study and may have affected
the obtained rates. Between studies which assessed systematically the presence or absence of the
disease on a specific population and some others which relied on the health care practitioners or
system to report the cases, it may not be surprising that the obtained results are divergent. Some
children with minor forms of JIA may have not been seen by any physician. The two higher
prevalence rate, were found in studies assessing systematically in a children population the presence
or absence of a rheumatologic condition. [8 ,10]

Another reason that may explain the great variations observed may be the classification used. This
point has been previously discussed in earlier reviews [6-8] and authors have expressed different
opinions on this topic. In our study, the pooled incidence rates do not scem to vary greatly with the
classification used on the contrary to prevalence rates.

As classifications have been proposed and changed over the last decades, data found with the use of
a certain classification may reflect changes due to the time passing by, more than a real difference
due to the classification itself. Time may also have impacted on the methodological quality of the
studies and the way results are presented: more recent studies tend to better describe the
methodology used and the results obtained. Another issue concerning the classification, is that it is
sometimes hard to define exactly which one had really been employed, as some characteristics of
one classification have been used with determinants from another one (changes in the duration of the
symptoms, in the exclusion/inclusion of the arthritis subtypes). This may lead to a mislabel of the
classification.

The variation may also be explained by the geographical area of the study, which may also be linked
with the classification used, as most north American studies have used the ACR classification (11
out of 19), and most European studies the EULAR (10 out of 15) or ILAR (9 out of 9). In Europe,
the highest rates are found in Scandinavia, in opposition to more southern countries (France, Spain),
where rates are far lower. In North America, incidence rates are higher among Indian Native people.
The apparent geographical differences, classification problem left aside, may also be linked with the
type of study and the case ascertainment methods. In Scandinavia, most studies arc based on the
systematic health visit attended by each child, and may be therefore more accurate to identify and
report cases, as these visit should be able to detect any medical conditions. Studies from Southern
Europe (France, Spain) relied on surveys sent to practitioners.

It seems therefore difficult to find a clear, unique and definitive reason which could explain the
differences in the prevalence and incidence rates observed, as classification, time, geographical zone,
and methods used seem to be linked to each other and as very few repeated transversal study have
been carried out on a long period of time and on the same population.
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For prevalence data, there is often confusion between period and point prevalence. It is sometimes
hard to know if the prevalence data presented is a period or point prevalence and how data have been
collected and considered for long period studies. In some studies, where the population at risk used
to estimate the prevalence rate was the one under 16, people with disease onset before their 16th
birthday seemed to have been kept in the study for the whole study duration even if they inevitably
had to turn up 17. These two factors may have led to an overestimation of the actual prevalence rate
for the study period and/or for the children population under 16.

Several limits have to be drawn in this study.

The population at risk (by age and by gender) for the time considered has been estimated, if not
provided initially, with the help of the national age and gender proportion applied to the overall
population at risk. This could have led to a certain lack of precision, as the population under study
may have differed by age or by gender from the national population. This may also be true for the
number of cases, the person at risk for the time considered or the incidence/prevalence rates, as they
were estimated with the help of the others data if not displayed originally.

Data have been collected for all forms of JIA, including SPAs, which arc not, normally, considered
in the ACR classification and each study may have included in their SPA category different diseases.
Therefore, the total number of JIA cases, on which this study is mainly based, may slightly differ
from study to study. It must also be said, that many studies using the ACR classification, did collect
SPAs data, which have been then added to the others subtypes of JIA.

Another issue, by pooling together data collected and published over 20 years of time, is wether the
actual incidence or prevalence rate in itself has or has not truly changed over these years. Combining
data may have erased an existing difference. Oen [33] and Peterson [36] had found some trends over
time in the incidence rates, with peaks within a cyclic incidence.

As in every review, the risk of publication bias may exist and needs to be discussed. Studies,
particularly small ones, may have not published their results, and therefore the estimated incidence
and prevalence rates may not be accurate. In this review, conference abstracts, where not alrcady
published data may have been presented, were not included. However when looking at the results
presented in various conferences (EULAR, ACR, SFR), the results of incidence and prevalence
studies seem to be in the same range as those found in this literature review. Camillieri [37] found an
incidence rate in Wales of 3,8/100 000, and Astica [38] an incidence of 18.5/100 000 in Latvia, close
to the results found in Scandinavia and Estonia. Prevalence rate found in France by Solau [39] is
15.6/ 100 000 (SFR), close to the others French prevalence data and the prevalence rate in Latvia
was 158.9/100 000, which is higher than the Scandinavian ones.

As in the previous reviews and as it is often the case with review of descriptive studies, we decided
not to assess the quality of the included articles. Nevertheless, some methodological issues have been
found and discussed above.

In France, we estimated the number of new cases of JIA to be of approximately 1000 each year and
the number of prevalent cases of 8000. The overall pooled prevalence or incidence rate obtained is
far higher than the rates found by previous French studies. In the 2 incidence studies carried out in
France, the rates found were 1,6 [21] and 3,2 [40], when the pooled one was 8,8/100 000. In the 3
prevalence studies, the rates were 8.6 [21], 10 [21] and 19,8,[40] when the pooled rate was 32.2. In
Solau’s study [39], the prevalence rate found was 15,6/100 000, closed to the ones of the 3 others
studies. Taking this into account, the actual French rate may be lower than the estimated one and
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therefore the number of French incident or prevalent cases could be lower than the ones estimated in

this article.

With the development of new expensive treatments possibility and their expected benefits, the
burden on the health care system represented by children affected with JIA and who will need these
treatments may be important, even if the disease is not a frequent one. The information on the
number of affected and newly affected children may therefore be interesting helpful to better
organize their management in France.

In conclusion, the pooled incidence rate of JIA in Caucasians is 8.8 and the prevalence one 32.2/100
000. The rates found varied between the different studies and these differences may have a large set
of various explanations. A better knowledge of the epidemiology of rheumatic diseases in children
may be of great help to improve the comprehension we have of them and the way they can be
handled.

Acknowledgments

We wish to thank the authors of original articles who kindly provided their data and E Le Bihan for
his statistical assistance

Funding

This study was partly supported by an unconditional grant from the Association KOURIR

23



Annexes

Table 1: Main characteristics for the ACR, EULAR and ILAR classifications

ACR (JRA) EULAR (JCA) ILAR (J1IA)
Revised 1977 [2] 1977 [3] Revised 2001[5]
Maximal age at onset 16 16 16
Minimum discase duration 6 weeks 3 months 6 weeks
Classification time Ohsel Onset 6 months after onset
(first 6 months)
Inclusion of AS, Psoriatic
’ N Y Yes
arthritis, IBD © e o8
Subtype Pauci-articular Pauci-articular ~ Oligoarthritis
Persistent
Extended
Systemic Systemic Systemic arthritis
Polyarticular Polyarticular Polyarthritis ( RF+)

Polyarthritis ( RF-)
Enthesis related arthritis
Psoriatic arthritis

Other arthritis

ACR (American College for Rheumatology), JRA (Juvenile Rheumatoid Arthritis), EULAR
(European League Against Rheumatism), JCA (Juvenile Chronic Arthritis), ILAR (International
League of Associations for Rheumatology), JIA (Juvenile Idiopathic Arthritis), AS (Ankylosing
spondylitis) IBD (Inflammatory Bowel Disease), RF (Rheumatoid Factor)
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Table 2: Diseases considered in the spondylarthropathies group for the studies which have used the ACR classification and ascertained SPA cases

I:’?hri?t tll: AS  Enthesopathy/SEA  Reactive arthritis IBD Reiter’s syndrome  Acne  Behget
Boyer 1988 X X X
Boyer 1990 X X X
Boyer 1991 X X % X
Malleson X X X X X X
Oen 1995 X X X X X
Huemer X X X X
Rosenberg 1990 X X X X X X X X
Rosenberg 2005 X X X X X X X
Kaipianen 2001 X X X X
Kaipianen 1996 X X
Kurahara X

AS: Ankylosing Spondylarthropathy, IBD: Inflammatory Bowel Disease



Table 3: Main characteristics of incidence and prevalence datasets by criteria and geographical zones

Cases in ~
Study period Incidence Prevalence
i iteri Age : remission - Population | Number
Major author Country Criteria = Inclusion Case finding method (prevalence Size g rate rate
pes {prévalence) date) {/100000) | (/100000)
Huemer 2001 [41] Austria ACR+ 0-15 Onset Practitioners “**, consultationsE 1997-19985 618311 89 7.2
Kunnamo 1986 [26] Finland ACR 0-15 Diagnostic | Practitioners “**, consultationsf 1982-1983§ 148362 29 19.6
1580 275188 38 13.8
£ . . Health insurance, reimbursement
Kaipiainen 1996 [15] Finland ACR+ 0-15 | Reimbursement . ) 1985 264226 40 15.1
claim and medical records
1990 266666 E ¥4 135
R A Health i , rei
Kaipiainen 2001 [13] Finfand ACR+ 6AE | Eeimbursemen| T URSIRACS, MivBdrEment 1995 445856 95 21.3
claim and medical records
Malleson 1996 [42] Canada ACR+ 0-16 Onset Specialists“, consultations 1991-1992 4200000 3085 49
1975-1992 250738 341 7.6
Oen 1995 [33] Canada ACR+ 0-15 Onset Hospital, medical records
Included 1975-1992 244200 146 59.8
1981-1989 291252 260 11.95
Rosenberg 1990 [43] Canada ACR+ 0-16 Diagnostic Hospital, consultations
Excluded 1581-1989 290033 1858 63.8
1981-2004% 296238 684 9.8
Rosenberg 2005 [44] Canada ACR+ 0-18 Diagnostic Hospital, consultations
Excluded 1981-2004 260046 135 51.9
Boyer 1988 [18] USA ACR+ 0-15 Diagnostic Hospital, medical records* 1970-1982 1627 6 28
Boyer 1990 [19] USA ACR+ 0-16 Onset Hospital, medical records* 1970-1982 4343 24 42.5
1970-1984 3200 19 38.6
Boyer 1991 [20] USA ACR+ 0-15 Onset Hospital, medical records*
Excluded 1970-1984 3618S$ 3 83.
Denardo 1994 [45] USA ACR+ 0-17 - Hospital, consultations - 1988-19918§ 134680 275 4
Gewanter 1983 [46] USA ACR 0-16 Diagnostic Practitioners, survey - -, 1978 9324 4 43,
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Cases in - 2
Study period Incidence Prevalence
i Population | Number
Major author Country Criteria r::e Inclusion Case finding method i S (prevalence P Size RS rate rate
ge (prévalence) date) {/100000) | (/100000)
1979-1980 15186 2 6.6
Hochberg 1983 [27] USA ACR 0-17 Diagnostic Hospital, medical records*
Excluded 1979-1980 15186 4 26.
1960-1993 14831 59 11.7
Peterson 1996 [36] USA ACR 0-15 Diagnostic Hospital, medical records* Included -,1980 - - 94.3
Included -, 1990 - - 86.1
1960-1979 14209 41 139
Towner 1983 [16] USA ACR 0-15 Diagnostic Hospital, medical records Included 1960-1979, 1970 16749 16 95.5
Included | 1960-1979, 1980 13234 15 113.4
, ACR (for 3 ) ,
Khuffash 1988 [35] Kuwait ths) 0-11 - Hospital, consultations - 1978-1987 1863635 41 22.0
montns
Kurahara 2007 [47] Hawaii ACR+ 0-18 - Specialists, consultations - 1993-2002 295764 135 45.6
hil d clinical
Mielants 1993 [10] Belgium EULAR | 12-18 : Children&parents survey and clinica Included ., 1988 2990 5 167.
examination
1980-1988 247906 78 3.5
Kiessling 1998 [48] Germany EULAR- 0-15 Diagnostic Hospital, medical records*
Excluded 1980-1988 247906 50 203
e, o 1995§ 364939 24 6.6
Von Koskull 2001 [29] Germany EULAR 0-15 Diagnostic Spea?hstls RNy and.chmcal
examination for 1 /10 patients _ 1995-1995 364939 54 14.8
1982 1582420 25 1.65
Prieur 1987 [21] France EULAR 0-15 s Specialists™**®, survey
Excluded 1982 1582420 136 8.6
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Cases in

hge Study period eI S Incidence Prevalence
Major author Country Criteria i Inclusion Case finding method remlgslon (prevalence - Size S rate rate
8 (prévalence) date) (/100000) | (/100000)
1985-1994 48215 109 22.6
Moe 1998 [28] Norway EULAR 0-15 Onset Hospital, register*
- 1985-1994 479405 71 148.1
1983§ 400600 36 12,
Gare 1987 [49] Sweden EULAR 0-15 Diagnostic Specialists’, consultations*
Excluded 1980-1983§ 400600 223 56
1984-1988% 389976 213 10.9
Gare 1992 [50] Sweden EULAR 0-15 Onset Specialistsz's'd, consultations
Excluded -, 1988 386817 248 64.1
Sweden,
Iceland,
Berntson 2003 [51] Norway, EULAR 0-15 - Practitioners’®®* , consultationsf 1997-1998% 1407315 285 14.
Finland,
Denmark,
Symmons 1996 [52] UK EULAR 0-15 Onset Hospital, Register 1990-1994§ 153337 74 10.
EULAR(f hi linical
Ozen 1998 [12] Turkisy (for 0-15 G |Idr.en8.:parents survey and clinica ) i 46813 30 64.
6 weeks) examination
Arguedas 1995 [31] Costa Rica EULAR 0-15 Onset Specialistsz, consultations£ 1989%§ 1021520 51 5.4
1593-1995§ 350000 48 6.8
Arguedas 1998 [32] Costa Rica EULAR 0-15 Onset Specialistsl'z'“, consultationsf
Excluded 1989-1995§ 350000 110 31.4
1960-1979 14209 32 10.8
Towner 1983 [16] USA EULAR 0-15 Diagnostic Hospital, medical records Included 1960-1979, 1970 16749 14 85.6
Included | 1960-1579,1980 13234 11 83.7
Khuffash 1990 [25] Kuwait EULAR 0-11 Diagnostic Hospital, medical records 1981-1988 475352 108 2.8
Khuffash 1990 [25] Kuwait EULAR 0-11 Diagnostic Hospital, medical records Included -, 1988 577540 108 18.7
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Age L Study period Potationt | iNurahes Incidence Prevalence
Major author Country Criteria i Inclusion Case finding method reér:;slslon (prevalence B Shen o rate rate
- (prévalence) date (/100000) | (/100000)
i , clinical
Manners 1996 [11] Australia EULAR | 11-14 Ch:;r_e"f_'pare"ts SRS RIS Included 1992-1992 2241 9 400.
ex ination
Huang 2004 [14] Taiwan EULAR 0-15 Diagnostic Health insurance database* (Code ICD) Included 1995-1999 5775640 218 3.8
Caach e 1,2,4,5 ;i 2002-2003§ 32233 4 13
Hanova 2006 [34] - ILAR 0-15 Diagnostic || ocitoners, © c°"5"'tft'°"s£'
Republic Practitioners *, database . 2002-2002 32233 12 37.2%
Pruunsild 2007 [24] Estonia ILAR 0-15 Onset Practitioners “*, consultations£ 1998-2000§ 248625 162 21.7
Pruunsild 2007[53] Estonia ILAR 0-15 Onset Practitioners %, consultations Excluded 1995-2000§ 235395 197 83.7
Savolainen 2003 [22] Finland ILAR 0-15 Diagnostic Specialists, consultations£ 20008 17297 4 23
o 2001 339095 115 8.2
Danner 2006 [40] France ILAR 0-15 - Specialists****7, survey*
Excluded 2001-2001 339095 67 19.8
Pollet et Salles 2001 [54] France ILAR 0-15 Diagnostic Specialists, survey - 1999-1999 974160 109 11.2
o . . Practitioners’2‘3'4, consultations and
Riise 2008 [30] Norway ILAR 0-15 Diagnostic § ) 2004-2005 255303 36 14,
hospital medical recordsf
Sweden,
Iceland,
Berntson 2003 [17] Norway ILAR 0-15 . Practitioners™™*, consultations 1997-19985 1407315 314 15.%
Finland,
Denmark,
Martinez-Mengual 2007 1989-2005 154817 60 2.6
(23] Spain ILAR 0-15 Diagnostic Hospital, survey
Included 1989-2005 112775 60 51.4

ACR+=ACR and SPA, EULAR-=EULAR without AS, IBD, Psoriatic arthritis, §=prospective study, £=children referred to a center, *=cases revised by an expert, $=calculated number,

|=general practitioner, 2=pediatrician, 3= rheumatologist, 4=orthopedic,5=internist, 6=ophthalmologist, 7= reeducation physician
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Table 4. Pooled incidence and prevalence rates with 95% Poisson CI by arthritis
subtypes (Native Indian population excluded)

Incidence Prevalence
Number of i Incidence rate Number of - Prevalence rate
datasets [95% CI] datasets [95% CI]

Oligoarthritis 26 1652 4.0 [3.8-4.2] 17 945 15.9 [14.9-16.9]
Polyarthritis 26 711 1.7 [1.6-1.8] 17 409 6.9 [6.2-7.6]
Polyarthritis RF+ 13 62 0.4 [0.3-0.5] 10 42 1.3 [0.9-1.8]
Polyarthritis RF- 11 131 1.1[0.9-1.3] 10 188 5.9[5.1-6.8]
Systemic 26 244 0.6 [0.5-0.7] 17 143 3.1[2.7-3.5]
SPA 20 670 1.911.8-2.1] 11 216 5.6 [4.8-6.4]
Psoriatic form 18 150 0.4 [0.4-0.5] 7 31 1.2 [0.8-1.6]
Total JTA
(for articles providing 26 3508 8.4 [8.1-8.7] 17 1674 28,2 [26.8-29.6]
rates by sublypcs)
Total JIA
(oradiciesnol 6 186 5.1 [4.4-9.1] 10 773 11,1 [10.4-12]
providing rates by
subtypes)
Total JIA ¥ 3694  8.2[7.8-8.4] 27 2447 19.0 [18.2-19.7]

(for all articles)

CI: Confidence Interval, RF: Rheumatoid Factor
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Figure 1: Flow chart of the articles selection

937 abstracts identified
through Medline

v

v

80 articles selected for a
closer review

!

v

857 discarded because of irrelevant
content, of language issue

39 discarded because of non use of
one of the three classifications,
irrelevant content, case studies

41 included articles
32 concerned prevalence studies

27 concerned incidence studies
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Figure 2: Forest plot of the incidence rate (/100 000) by type of classification used
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USA - Alaska
USA - Alaska
USA - Baltimore
USA - MN

USA - MN

USA - New England

Population

Inupial Eskimo
Yupik eskimo
Indian Nalive
Afro-American

L

—o—
e
g
-
——

Incidence rate /
100 000 (95% CI)

7.20 (5.78, 8.86)
13.80 (9.77, 18.95)
15.10 (10.82, 20.61)
13.50 (9.46, 18.69)
21.31 (17.24, 26.05)
19.60 (13.10, 28.20)
4.88 (4.35, 5.46)
7.56 (.77, 8.40)
11.90 (10.50, 13.44)
9.83 (9.10, 10.59)
28.00 (10.41, 61.74)
42.50 (27.24, 63.25)
38.60 (23.20, 60.20)
6.60 (0.80, 23.80)
11.70 (8.70, 14.80)
13.90 (9.90, 18.80)
6.00 (4.29, 8.16)

EULAR L
Prieur 1987 France 1.58 (1.02, 2.33)
Kiessling 1998 Germany L 3.50 (2.78, 4.37)
von Koskull 2001 Germany <= 6.60 (4.21,9.79)
Moe 1998 Norway b 22.60 (18.56, 27.27)
Gare 1987 Sweden i ol 12.00 (8.39, 16.59)
Gare 1992 Sweden * 10.90 (9.51, 12.49)
Berntson 2003 Sweden, Denmark, Norvway, Iceland, Finland L 4 14.00(11.98, 15.16)
Symmons 1996 UK -+ 10.00 (7.58, 12.12)
Arguedas 1995 Costa Rica L 5.40 (4.06, 7.16)
Arguedas 1998 Costa Rica L o 6.80 (5.06, 9.09)
Towner 1983 USA - MN - 10.80 (7.70, 15.90)
Khuffash 1980 Koweit * 2.84 (2.33, 3.43)
ILAR
Hanova 2006 Czech Republic —— 13.00 (3.38, 31.77)
Pruunsild 2007 Eslonia —— 21.70 (15.40, 26.70)
Savolainen 2003 Finland —_—f—  23.00 (6.30, 59.21)
Danner 2006 France < 3.20 (1.62, 5.80)
Riise 2008 Norway —— 14.00 (9.88, 19.52)
Marlinez-Mengual 2007 Spain & 2.60 (1.74, 2.93)
Berntson 2003 Sweden, Denmark, Norvway, Iceland, Finland L 4 15.00 (13.27, 16.61)
L
a 10 20 30 40 50 60
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Figure 3: Forest plot of incidence rate (/ 100 000) by gender (without the Indian native

data)

Major
Author

Girls

Huemer 2001
Hanova 2006
Pruunsild 2007
Kaipiainen 1996
Kunnamo 1986
Savolainen 2003
Kiessling 1998
von Koskull 2001
Riise 2008

Moe 1998
Martinez-Mengual 2007
Gare 1992

Oen 1995
Hochberg -1983
Peterson 1996
Towner 1983
Towner 1983
Arguedas 1995
Arguedas 1998

Boys

Huemer 2001
Hanova 2006
Pruunsild 2007
Kaipiainen 1996
Kunnamo 1986
Savolainen 2003
Kiessling 1998
von Koskull 2001
Riise 2008

Moe 1598
Martinez-Mengual 2007
Gare 1992

Qen 1995
Hochberg -1983
Peterson 1996
Towner 1983
Towner 1983
Arguedas 1995
Arguedas 1998

Country Populaticn

Austria

Czech Republic
Estonia

Finland

Finland

Finland
Germany
Germany
Norway
Norway

Spain

Sweden
Canada - MB
USA - Baltimeore Afro-American
USA - MN

USA - MN

USA - MN
Costa Rica
Costa Rica

Austria

Czech Republic
Estonia

Finland

Finland

Finland
Germany
Germany
Norway
Norway

Spain

Sweden
Canada - MB
USA - Ballimore Afro-American
USA - MN

USA - MN

USA - MN
Costa Rica
Costa Rica

00”'100'+’9'[+*’TO ”++*I.°1+*’.‘++ft.

Incidence rate /
100 000 (95% CI)

7.96 (5.87, 10.55)
12.67 (1.53, 45.77)
22.90 (18.88, 29.15)
19.15 (12.40, 28.27)
24.79 (14.69, 39.17)
35.43 (7.31, 103.55)
4.31(3.17,5.73)
6.75 (3.49, 11.80)
17.00 (10.52, 25.99)
29.40 (22.91, 37.26)
2.90 (2.04, 3.99)
14.30 (11.91, 16.81)
10.56 (9.24, 12.00)
6.73 (0.17, 37.49)
16.60 (11.96, 22.45)
20.00 (13.39, 28.72)
16.20 (9.53, 23.01)
6.34 (4.24, 9.10)
8.20 (5.47, 11.90)

6.47 (4.64, 8.78)
12.16 (1.47, 43.92)
19.30 (15.69, 24.93)
8.08 (4.03, 14.46)
14.52 (7.25, 25.99)
11.32 (0.29, 63.10)
2.72 (1.85, 3.86)
6.41(3.31, 11.19)
11.00 (6.16, 18.14)
16.10 (11.52, 21.96)
1.70 (1.08, 2.55)
7.90 (6.17, 9.74)
4.71 (3.87, 5.68)
6.45 (0.16, 35.93)
7.00 (4.12, 11.11)
7.90 (4.08, 13.80)
6.60 (3.16, 12.14)
4.59 (2.88, 6.96)
5.60 (3.39, 8.58)

a 20 40 60 80 100120
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Figure 4: Forest plots of incidence rate (/ 100 000) by arthritis subtype

Major
Author

Oligoarthrilis
Huemer 2001
Hanova 2006
Pruunsild 2007
Kaipiainen 1996
Kaipiainen 1996
Kaipiainen 1996
Kaipiainen 2001
Kunnamo 1986
Kiessling 1938
von Koskull 2001
Riise 2008

Moe 1998
Martinez-Mengual 2007
Gare 1987

Gare 1992
Bernlson 2003
Bernison 2003
Malleson 1996
Oen 1995
Rosenberg 1990
Rosenberg 2005
Arguedas 1995
Arguedas 1998
Hochberg -1983
Pelerson 1996
Khuffash 1990

Polyarthritis
Huemer 2001
Hanova 2006
Pruunsild 2007
Kaipiainen 1996
Kaipiainen 1996
Kaipiainen 1896
Kaipiainen 2001
Kunnamo 1986
Kiessling 1998
von Koskull 2001
Riise 2008

Moe 1998
Marlinez 2007
Gare 1987

Gare 1992
Bernison 2003
Berntson 2003
Malleson 1996
Oen 1995
Rosenberg 1990
Rosenberg 2005
Arguedas 1995
Arguedas 1998
Hochberg -1983
Peterson 1996
Khuffash 1990

Country

Auslria

Czech Republic
Estonia

Finland

Finland

Finland

Finland

Finland
Germany
Germany
Norway

Norway

Spain

Sweden
Sweden
Sweden, Denmark, Norway, Iceland, Finland
Sweden, Denmark, Norway, Iceland, Finland
Canada
Canada - MB
Canada - SK
Canada - SK
Costa Rica
Cosla Rica
USA - Ballimore
USA - MN
Kuwait

Austria

Czech Republic
Estonia

Finland

Finland

Finland

Finltand

Finland
Germany
Germany
Norway

Norway

Spain

Sweden
Sweden
Sweden, Denmark, Norway, Iceland, Finland
Sweden, Denmark, Norway, Iceland, Finland
Canada
Canada - MB
Canada - SK
Canada - SK
Cosla Rica
Cosla Rica
USA - Baltimore
USA - MN
Kuwait

Incidence rate /
100 000 (95% CI)

2.67 (1.84, 3.75)
3.10 (0.08, 17.29)
11.70 (9.34, 14.39)
11.30 (7.65, 15.99)
10.96 (7.35, 16.76)
9.75 (6.37, 14.29)
14.60 (11.25, 18.58)
14.83 (9.29, 22.45)
2,69 (2.05, 3.46)
6.30 (4.00, 9.46)
8.23 (5.09, 12.57)
11.80 (8.95, 15.32)
1.10 (0.74, 1.58)
6.99 (4.33, 10.68)
6.70 (5.62, 7.97)
8.80 (7.63, 10.22)
6.87 (5.80, 8.08)
2.00 (1.67, 2.38)
2.97 (2.49, 3.52)
4.44 (3,60, 5.42)
2.70 (2.33,3.12)
4.06 (2.87, 5.57)
3.90 (2.54, 5.61)
3.29(0.08, 18.34)
8.40 (6.06, 11.34)
0.82 (0.55, 1.16)

1.21 (0.68, 2.00)
6.20 (0.75, 22.41)
5.36 (3.83, 7.30)
1.80 (0.59, 4.24)
3.40 (1.56, 6.47)
2,63 (1.06, 5.41)
4,00 (2.39, 6.38)
4.04 (1.48, 8.80)
0.40 (0.18, 0.77)
0.27 (0.01, 1.53)
2.74 (1.10, 5.65)
8.90 (6.45, 12.01)
0.27 (0.11, 0.55)
3.33 (1.60, 6.12)
2.70 (2.04, 3.56)
3.10 (2.42, 3.98)
3.13 (2.42, 3.98)
0.65 (0.47, 0.88)
1.79 (1.43, 2.23)
1.92 (1.39, 2.60)
1.48 (1.21,1.79)
1.39 (0.74, 2.37)
1.60 (0.78, 2.81)
0.00 (0.00, 9.86)
2.00 (0.96, 3.67)
1.21 (0.89, 1.61)

20
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Major

Aulhor Country
Psoriatic arihritis

Huemer 2001 Auslria

Hanova 2006 Czech Republic
Pruunsild 2007  Eslonia
Kaipiainen 1996 Finland
Kaipiainen 1996 Finland
Kaipiainen 2001 Finland

Riise 2008 Norway

Moe 1998 Norway
Martinez 2007  Spain

Gare 1987 Sweden

Gare 1992 Sweden
Berntson 2003  Sweden, Denmark, Norway, Iceland, Finland
Berntson 2003  Sweden, Denmark, Norway, Iceland, Finland
Malleson 1996 Canada

Oen 1995 Canada - MB
Rosenberg 1990 Canada - SK
Rosenberg 2005 Canada - SK
Arguedas 1998 Cosla Rica
Spondylarthropathies

Huemer 2001 Austria

Hanova 2006 Czech Republic
Pruunsild 2007  Estonia
Kaipiainen 1996 Finland
Kaipiainen 1996 Finland
Kaipiainen 1996 Finland
Kaipiainen 2001 Finland

Riise 2008 Norway

Moe 1998 Norway
Martinez 2007  Spain

Gare 1987 Sweden

Gare 1992 Sweden
Berntson 2003  Sweden, Denmark, Norway, Iceland, Finland
Berntson 2003  Sweden, Denmark, Norway, Iceland, Finland
Malleson 1996 Canada

Oen 1995 Canada - MB
Rosenberg 1990 Canada - SK
Rosenberg 2005 Canada - SK
Arguedas 1998 Costa Rica

Denardo 1994

USA - New England

P

&

...'.Tvyt*T"rf‘* ¢.'0""T"Y?TY,‘.'

P

*¢

*f

Incidence rate /
100 000 (95% Cl)

0.32 (0.09, 0.83)
0.00 (0.00, 9.29)
0.70 (0.22, 1.56)
0.00 (0.00, 1.13)
0.00 (0.00, 1.12)
0.45 (0.05, 1.62)
0.78 (0.09, 2.83)
0.80 (0.23, 2.12)
0.15 (0.04, 0.39)
0.00 (0.00, 1.00)
0.30 (0.11, 0.67)
0.40 (0.16, 0.75)
0.43 (0.19, 0.81)
0.30 (0.18, 0.47)
0.69 (0.47, 0.97)
0.23 (0.07, 0.53)
0.73 (0.55, 0.96)
0.00 (0.00, 0.43)

2.59 (1.77, 3.65)
3.10 (0.08, 17.29)
1.50 (0.74, 2.64)
0.00 (0.00, 1.09)
0.00 (0.00, 1.13)
0.37 (0.01, 2.09)
1.35 (0.49, 2.93)
1.57 (0.43, 4.01)
0.20 (0.01, 1.16)
0.27 (0.1, 0.55)
0.33 (0.01, 1.85)
0.40 (0.18, 0.81)
0.30 (0.13, 0.68)
0.57 (0.29, 0.99)
1.44 (1.16, 1.77)
1.37 (1.05, 1.76)
4,53 (3.68, 5.52)
4.41 (3.93, 4.93)
1.00 (0.40, 2.06)
2.00 (1.08, 3.39)
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Incidence rale /

Major
Aulhor Counlry 100 000 (95% CI)
Syslemic
Huemer 2001 Auslria = 0.40 (0.13, 0.94)
Hanova 2006 Czech Republic 4 0.00 (0.00, 9.29)
Pruunsild 2007  Estonia Lad 0.90 (0.38, 1.93)
Kaipiainen 1996  Finland >— 0.72 (0.09, 2.63)
Kaipiainen 1996  Finland o— 0.74 (0.09, 2.73)
Kaipiainen 1996  Finland H— 1.12(0.23, 3.29)
Kaipiainen 2001  Finland o= 0.90 (0.24, 2.30)
Kunnamo 1986  Finland — 0.67 (0.02, 3.76)
Kiessling 1998  Germany » 0.40 (0.18, 0.77)
von Koskull 2001  Germany *+ 0.00 (0.00, 0.82)
Riise 2008 Norway L o 0.00 (0.00, 1.17)
Moe 1998 Norway - 0.80 (0.23, 2.12)
Marlinez 2007 Spain p 0.23 (0.08, 0.50)
Gare 1987 Sweden o 1.33 (0.36, 3.41)
Gare 1992 Sweden > 0.80 (0.43, 1.27)
Berntson 2003 Sweden, Denmark, Norway, Iceland, Finland I: 0.60 (0.29, 0.99)
Bemtson 2003 Sweden, Denmark, Norway, Iceland, Finland 0.62 (0.33, 1.05)
Malleson 1996 Canada > 0.49 (0.33, 0.70)
Oen 1995 Canada - MB L 0.73 (0.50, 1.03)
Rosenberg 1990 Canada - SK id 0.78 (0.45, 1.25)
Rosenberg 2005 Canada - SK 1> 0.50 (0.35, 0.70)
Arguedas 1995  Cosla Rica L 0.00 (0.00, 0.32)
Arguedas 1998  Cosla Rica - 0.40 (0.09, 1.25)
Hochberg -1983  USA - Ballimore < 3.29 (0.08, 18.34)
Peterson 1996 USA - MN o 1.30 (0.50, 2.74)
Khuffash 1990 Kuwait * 0.82 (0.55, 1.16)
I I
a 10 20
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Figure 5: Forest plots of prevalence rate (/ 100 000) by classification (without Manners

data)
Major Prevalence rate
Author Country Population /100 000 (95% CI)
ACR
Oen 1995 Canada - MB * 59.80 (50.48, 70.31)
Rosenberg 1990 Canada - SK * 63.79 (54.93, 73.67)
Rosenberg 2005 Canada - SK *> 51.91 (43.53, 61.45)
Boyer 1991 USA - Alaska  Indian Native —— 83.00 (17.10, 242.28)
Hochberg 1983 USA - Baltimore —— 26.00 (7.00, 66.00)
Peterson 1996 USA - MN —_—— 86.10 (36.90, 135.30)
Peterson 1996 USA - MN —— 94.30 (40.90, 147.70)
Towner 1983 USA - MN —_—— 95.50 (54.60, 155.10)
Towner 1983 USA - MN —— 113.40 (69.10, 196.30)
Gewanter 1983 USA - New York —— 43.00 (11.69, 109.84)
Khuffash 1988 Kuwait L4 22.00 (15.79, 29.85)
Kurahara 2007 Hawai * 45.64 (38.27, 54.03)
EULAR
Mielants 1993 Belgium ——————  167.00 (54.30, 390.25)
Kiessling 1998 Germany ] 20.30 (14.97, 26.59)
Van Koskul 2001 Germany * 14.80 (11.12, 19.31)
Moe 1998 Norway —— 148.10 (115.67, 186.81)
Gare 1987 Sweden ® 56.00 (48.60, 63.47)
Gare 1992 Sweden * 64.10 (56.38, 72.61)
Ozen 1998 Turkey —o— 64.00 (43.24, 91.48)
Arguedas 1998 Costa Rica * 31.40 (25.83, 37.88)
Towner 1983 USA - MN —— 83.70 (45.70, 140.20)
Towner 1983 USA - MN —— 85.60 (46.60, 149.60)
Khuffash 1990 Kuwait * 18.70 (15.34, 22.58)
Huang 2004 Taiwan b 3.80 (3.29, 4.31)
ILAR
Hanova 2006 Czech Republic -— 37.23 (19.24, 65.03)
Pruunsild 2007 Estonia * 83.70 (72.40, 95.80)
Pollet et Salles 2001  France 1> 11.20 (9.19, 13.50)
Danner 2006 France Alsace * 19.80 (19.30, 20.30)
Marlinez-Mengual 2007Spain * 51.40 (40.60, 68.48)
I T
a 200 400
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Figure 6: Forest plots of prevalence rate (/ 100 000) by gender (without Manners data)

Major
Author

Girls

Mielants 1993
Hanova 2006
Pruunsild 2007
Pollel et Salles 2001
Danner 2006
Kiessling 1998

Van Koskul 2001
Moe 1998
Martinez-Mengual 2007
Ozen 1998

QOen 1995

Boyer 1991
Hochberg 1983
Peterson 1996
Towner 1983
Towner 1983
Towner 1983
Towner 1983
Huang 2004

Boys

Mielants 1993
Hanova 2006
Pruunsild 2007
Pollel el Salles 2001
Danner 2006
Kiessling 1998

Van Koskul 2001
Moe 1998
Marlinez-Mengual 2007
Ozen 1998

Oen 1995

Boyer 1991
Hochberg 1983
Peterson 1996
Towner 1983
Towner 1983
Towner 1983
Towner 1983
Huang 2004

Country Population

Belgium

Czech Republic
Eslonia

France

France Alsace
Germany
Germany
Norway

Spain

Turkey

Canada - MB
USA - Alaska
USA - Baltimore
USA - MN

USA - MN

USA - MN

USA - MN

USA - MN
Taiwan

Indian Nalive

Belgium

Czech Republic
Eslonia

France

France Alsace
Germany
Germany
Norway

Spain

Turkey

Canada - MB
USA - Alaska
USA - Baltimore
USA - MN

USA - MN

USA - MN

USA - MN

USA - MN
Taiwan

Indian Nalive

Prevalence rate
/100 000 (95% Cl)

69.00 (17.02, 507.71)
57.02 (26.07, 108.24)
90.70 (74.07, 109.85)
14.08 (10.91, 17.88)
24.13 (17.24, 32.86)
23.20 (15.35, 33.39)
18.01 (12.32, 25.43)
202.20 (150.11, 266.53)
67.59 (47.59, 93.16)
51.50 (26.37, 89.15)
96.60 (79.75, 115.95)
165.81 (34.19, 484.57)
26.91 (3.26, 97.21)
129.40 (9531, 171.72)
154.00 (73.85, 283.21)
134.70 (67.24, 241.02)
159.10 (84.71, 272.07)
200.20 (106.60, 342.35)
4.10 (3.38, 4.93)

103.00 (39.48, 559.49)
18.24 (3.76, 53.30)
77.10 (62.20, 94.41)
8.43 (6.07, 11.39)
15.57 (10.26, 22.66)
17.40 (10.88, 26.29)
11.75 (7.36, 17.79)
97.10 (61.21, 146.33)
39.63 (25.12, 50.47)
76.60 (45.78, 122.09)
24.80 (16.85, 35.20)
0.00 (0.00, 165.57)
25.79 (3.12, 93.17)
44.70 (26.17, 71.31)
14.90 (0.38, 83.02)
35.00 (7.22, 102.28)
35.00 (7.22, 102.28)
29.80 (3.61, 107.65)
3.50 (2.86, 4.24)

a 200 400

600
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Major
Author

Oligoarthritis
Pruunsild 2007
Pollet et Salles 2001
Danner 2006

Van Koskul 2001
Moe 1998
Martinez-Mengual 2007
Gare 1987

Gare 1992

Ozen 1998

Oen 1995
Arguedas 1998
Hochberg 1983
Peterson 1996
Khuffash 1988
Khuffash 1990

Polyarthritis
Pruunsild 2007
Pollet et Salles 2001
Danner 2006

Van Koskul 2001
Moe 1998
Martinez-Mengual 2007
Gare 1987

Gare 1992

Ozen 1998

QOen 1995
Arguedas 1998
Hochberg 1983
Peterson 1996
Khuffash 1988
Khuffash 1990

Systemic

Pruunsild 2007
Pollet et Salles 2001
Danner 2006

Van Koskul 2001
Moe 1998
Martinez-Mengual 2007
Gare 1987

Gare 1992

Ozen 1998

Oen 1995
Arguedas 1998
Hochberg 1983
Peterson 1996
Khuffash 1988
Khuffash 1990

Country

Estonie
France
France Alsace
Germany
Norway

Spain

Sweden
Sweden
Turkey
Canada - MB
Costa Rica
USA - Baltimore
USA - MN
Kuwait

Kuwait

Estonia
France
France Alsace
Germany
Norway

Spain
Sweden
Sweden
Turkey
Canada - MB
Costa Rica
USA - Baltimore
USA - MN
Kuwait

Kuwait

Estonia
France
France Alsace
Germany
Norway

Spain

Sweden
Sweden
Turkey
Canada - MB
Costa Rica
USA - Ballimore
USA - MN
Kuwait

Kuwait

t

|

’+f1'9?”f?"" 0*110+1’+f

Figure 7: Forest plot of prevalence rates (/100 000) by arthritis subtypes, (without
Mielants data)

Prevalence rate
/100 000 (95% CI)

47.15 (38.79, 56.79)
4.90 (3.63, 6.53)
7.96 (5.25, 11.58)
11.51 (8.29, 15.56)
87.60 (63.14, 118.42)
25.71 (17.22, 36.93)
36.45 (30.77, 42.88)
41.88 (35.68, 48.85)
36.20 (21.15, 58.14)
33.60 (26.71, 41.68)
22.29 (17.62, 27.81)
13.17 (1.59, 47.57)
62.70 (46.12, 83.29)
4.83 (2.21,9.17)
5.37 (3.65, 7.62)

20.82 (15.40, 27.52)
2.36 (1.50, 3.54)
4.42 (2.48,7.30)
1.64 (0.60, 3.58)
54.20 (35.43, 79.47)
6.21 (2.50, 12.79)
13.73 (10.34, 17.87)
16.03 (12.29, 20.55)
23.20 (13.25, 44.78)
13.50 (9.30, 18.98)
5.14 (3.05, 8.13)
6.59 (0.17, 36.69)
15.60 (8.00, 27.39)
8.59 (4.91, 13.94)
7.96 (5.83, 10.62)

3.40 (1.47, 6.70)
0.90 (0.42, 1.75)
1.77 (0.65, 3.85)
1,64 (0.60, 3.58)
6.30 (1.29, 18.29)
5,32 (1.95, 11.58)
3.74 (2.10, 6.18)
3.88 (2.17, 6.40)
4.30 (0.05, 11.90)
6.60 (3.75, 10.64)
1.14 (0.31, 2.93)
6.59 (0.17, 36.69)
7.80 (2.83, 17.10)
8.59 (4.91, 13.94)
5.37 (3.65, 7.62)

a 50 100



Major
Author

Pso

Pruunsild 2007
Pollet et Salles 2001
Danner 2006

Martinez-Mengual 2007

Gare 1987
Gare 1992
Oen 1995

SPA

Pruunsild 2007
Pollet et Salles 2001
Danner 2006

Martinez-Mengual 2007

Gare 1987

Gare 1992

Oen 1995
Rosenberg 1990
Rosenberg 2005
Arguedas 1998
Kurahara 2007

Country

Estonia
France
France Alsace
Spain

Sweden
Sweden
Canada - MB

Estonia
France
France Alsace
Spain
Sweden
Sweden
Canada - MB
Canada - SK
Canada - SK
Costa Rica
Hawai

1’,,1'

??71+0f

Prevalence rate
/100 000 (95% Cl)

2.12 (0.69, 4.96)
0.00 (0.00, 0.31)
0.88 (0.18, 2.59)
3.55 (0.97, 9.08)
1.25 (0.41, 2.91)
1.03 (0.28, 2.65)
4.10 (1.96, 7.53)

4.67 (2.33, 8.36)
2.00 (1.17, 3.05)
3.54 (1.83, 6.18)
6.21 (2.50, 12.79)
0.50 (0.06, 1.80)
1.29 (0.42, 3.02)
2.05 (0.66, 4.78)
24.00 (18.81, 30.49)
16.92 (12.29, 22.71)
2.86 (1.37, 5.25)
10.48 (7.12, 14.88)

a

10 20 30 40

40
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RESUME DE LA THESE

Objectif : L’objectif principal était de réaliser une revue de la littérature sur I’incidence et la
prévalence des arthrites juvéniles idiopathiques (AJI), I’objectif secondaire d’estimer le nombre de cas
incidents et prévalents en France pour I*année 2008.

Méthode: Les articles présentant des données d’incidence ou de prévalence ont été recherchés dans la
base Pubmed. Des taux poolés (globaux, par sexe et par forme) ont été estimés. Un taux standardisé
sur la population européenne de 2005 ainsi qu’une estimation du nombre de cas prévalents et incidents
frangais ont été estimés pour I’année 2008 avec les données poolées spécifiques par dge et par sexe
disponibles.

Résultats : Dans les 41 articles identifiés (32 pour I’incidence et 27 pour la prévalence), les taux
d’incidence varient entre 1,6 et 23/100000 et ceux de prévalence entre 3,8 et 400 /100000. Le taux
combiné d’incidence est de 10,1 pour les filles et 5,9/100000 pour les gargons (taux de prévalence a
15,6 et 9,4 respectivement). La forme oligoarticulaire est la plus fréquemment retrouvée (taux
combiné a 4,0 pour I'incidence et 15,9/100000 pour la prévalence).

Le taux standardisé sur 1’dge et le sexe est de 8,2 pour I’incidence et de 71,1/100000 pour la
prévalence. Le nombre de cas incidents en France, en 2008, peut étre estimé a 1034 et celui des cas
prévalents a 8857.

Conclusion : Les taux retrouvés présentent de grandes variations entre les articles, qui pourraient étre
liées a la méthodologie, a la classification utilisée, a la zone géographique. Connaitre I’épidémiologie
de I’AJI semble important afin d’organiser au mieux la prise en charge de ces enfants, surtout avec le
développement de nouvelles biothérapies.
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