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Juvenile idiopathic arthritis: diagnostic 
criteria  

 

 

 

 

• Any arthritis: 

  - lasting for more than 6 weeks 

  - of unknown origin 

  - with onset before 16 years of age 

 



 



Systemic JIA 
 

 

 

Fever 

Evanescent rash 

Serositis  

Hepatosplenomegaly 

Lymphadenopathy 

 
 
 
ESR and CRP +++ 
Neutrophilic leukocytosis 
Thrombocytosis +++ 
Microcytic anemia  
 
ANA and RF negative 

 

Arthritis 

Equal sex incidence, may occur at any age, Rare in adults (adult-onset Still’s disease) 
 



Prakken B, Albani S, Martini A. Lancet 2011; 377: 2138–49  



Systemic JIA as an autoinflammatory polygenic 
syndrome 

• Signs of a general activation of the innate immune system 

• High serum levels of proteins produced by phagocytes:  

– ferritin  

– S100A8, S100A9, S100A12   

• Major role of IL-6, IL-1, IL-18 

 

 

 



Gene expression profiling 
 

 

 

• Up-regulation of the innate immune pathways: TLR/IL1R genes, genes 
of monocyte/macrophage lineage, genes of the negative feedback 
regulation of innate inflammatory response 

• Down-regulation of the gene networks involving NK, T cell and MHC 
antigen-related biological processes 

 

 

 

 

Fall et al A&R 2007; Ogilvie et al A&R 2007; Allantaz et al JEM 2007; Barnes et al A&R 2009 



Systemic JIA 

 

 

 

• It probably represents the common endpoint of 
several different diseases that all cause a marked and 
persistent activation of the innate immune system  



Heterogeneity  
 

 

 

• Heterogeneous outcome: 

  - ~ 50% systemic flares with little persistent  arthritis 

  - ~ 50% severe arthritis with or  without persistence of 
systemic symptoms  

 

  

 

 



The Pattern of Response to Anti–Interleukin-1 Treatment Distinguishes Two Subsets of 
Patients With Systemic JIA 

 

Gattorno et al Arthritis Rheum 2008; 58:1505-1515 
 



IL-1production, processing, and secretion by 
monocytes from healthy controls and systemic JIA 

 

Gattorno et al Arthritis Rheum 2008; 58:1505-1515 

 



IL-1b, IL-1Ra and IL-18 “in vitro” 
production 

Gattorno et al Arthritis Rheum 2008; 58:1505-1515 

 



Levels of serum cytokines and other soluble 
molecules 

Gattorno et al Arthritis Rheum 2008; 58:1505-1515 
 



Responders  vs incomplete or non-responders 
 

 

 

• Complete responders had : 

– a significantly lower number of active joints (median 3.5 [range 1–10]) 
compared with incomplete responders and nonresponders (median 7 
[range 3–55]) (P<0.02) 

– had a significantly higher number of circulating neutrophils (median 
19.3  103/mm3 [range 6.1–30.9]) compared with incomplete 
responders and nonresponders (9.1  103/mm3 [range 7.3–19.7])         
(P <0.02).This difference was not related to ongoing steroid treatment 

Gattorno et al Arthritis Rheum 2008; 58:1505-1515 

 





Canakinumab Phase I/II in systemic JIA: time to 

first flare 
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Macrophage activation syndrome  
(reactive hemophagocytic lymphohistiocytosis) 

• Fever (continuous) 

• Cytopenia with 
marked neutropenia  

• Acute liver 
enlargement 

•     AST, ALT, CK 

•     ferritin 

•    triglycerides 

• Hyponatremia 

 

 

• Coagulopathy 

• CNS dysfunction 

• Hemophagocytosis in 
the MB 

 





25 patients: 16 had pulmonary arterial hypertension (PAH), 5 alveolar proteinosis (AP)  and 
7 interstitial lung disease (ILD) 
 
80% were diagnosed after 2004 
 
20 (80%) patients had MAS during their disease course and 15 (60%) had MAS at pulmonary 
diagnosis.  
 
17 (68%) patients were taking or recently (<1 month) discontinued a biologic agent at 
pulmonary symptom onset. 
 
17 (68%) patients died at a mean of 8.8 months from pulmonary diagnosis. 
 
 



Still’s disease  
 

 

 

• Some patients (who cannot by definition be classified as sJIA) present with 
the same systemic features and biologic characteristics but never develop 
arthritis 

 

• This subgroup of patients lack nowadays any taxonomic definition 

 

• The super imposable systemic clinical features suggest that they have a 
disease strongly related to sJIA despite the lack of arthritis. 

 



Still’s disease   

 

• This type of patients is indeed included in the definition of adult onset 
Still’s disease, where the presence of arthritis is not required for diagnosis.  

• I would suggest to include these patients in the sJIA disease category.  

• However, given the absence of arthritis,  the term sJIA should be changed; 
an appropriate new name could be Still’s disease, by analogy with the 
adult counterpart, adult onset Still’s disease. 



 



RF-positive polyarticular JIA  

 

• Clinical, laboratory and 
genetic features identical 
to RF-positive adult RA 

• Positive antibodies to 
cyclic citrullinated 
peptides  

• Rare in children 

 

 

 



 



Enthesitis-related arthritis   

 

 

 
 

• Oligoarticular peripheral arthritis (affecting mainly lower limbs)  

• Enthesitis 

• Dactylitis 

• Acute anterior uveitis 

• Positive familial history for spondyloarthropathies 



Juvenile spondyloarthritis 
 

 

 

• All the different forms of adult spondyloarthritis can be observed in children; the 
major difference is the much higher proportion of undifferentiated  
spondyloarthritis in childhood.  

 

• The discrepancy in terminology between children and adults has been a source of 
confusion  

 

• It could be useful in the future to abandon the term enthesitis-related arthritis, 
which could suggests a form specific of childhood, and use, with the prefix 
juvenile, the same terminology used to define the adult forms of spondyloarthritis.  



 



Oligoarticular JIA 

 
 
 
 
In Western countries the majority of patients shares several  
common features :  
 
  asymmetric arthritis at onset 
  early onset (< 6 years of age),  
  girls>>>boys 
  ANA positivity 
  high risk of chronic anterior uveitis (~ 30%) 
  HLA associations (DRB1*0801) 
 
This form is observed only in children 



 



        J Rheumatol 2003;30:1900-3 
 



RF-negative polyarticular JIA  

 

• Onset age:  2 peaks, one during the first years of life (mainly girls with usually 
disease onset before 6 years of age) and the other in the preadolescent age 

 

• ANA-positivity occurred in about 40% of patients and was strongly associated 
with early age at onset 

 

• Chronic iridocyclitis was observed with a frequency ranging from 5 to 20%  and 
was strongly associated with early age at onset, female sex, ANA positivity and 
DRB1*0801 (DRw8)  

 

 
Cassidy JT, et al Arthritis Rheum 1986; Hall PJ, et al J Rheumatol 1989; Fernandez-Vina M, et al Arthritis 
Rheum 1990; Andersson-Gare B. Pediatrics 1992; Ploski R, et  al Arthritis Rheum 1993; Fink CW et al Pediatr 
Clin North Am 1995 



RF-negative polyarticular JIA include at least two distinct 
diseases 

 

 

 

 

1) a form that resembles adult RF-negative RA and is characterized by a symmetric 
florid synovitis that affects both large and small joints, onset in school age, 
elevated  ESR, ANA-negativity 

2)    a form characterized by asymmetric arthritis, early age at onset, female 
predominance, ANA positivity, elevated risk of developing chronic iridocyclitis, 
and association with HLA-DRB1.0801. This form resembles early-onset 
oligoarticular disease in every respect except for the number of joints affected 
during the first 6 months of disease 

 



JIA categories in different populations 
 

 

 
• The hypothesis that the early-onset, ANA positive subset of  polyarticular RF-

negative JIA and ANA positive early-onset oligoarthritis are the same disease, the 
former representing a rapid arthritis spread in the latter is also strongly 
supported by studies on the frequency of the various JIA subsets in different ethnic 
populations 
 

• Early-onset, ANA positive, iridocyclitis-associated oligoarticular arthritis is very rare 
in some countries (Costa Rica, India, New Zealand, and South Africa). In these 
same countries, seronegative polyarticular JIA lacks the early-years onset peak, is 
rarely ANA positive, and is not associated with iridocyclitis  

 

 
Aggarwal A, et al Rheumatol Int 1994; Arguedas O, et al J Reumatol 1998 



Juvenile psoriatic arthritis (Vancouver criteria = arthritis + 
psoriasis or some definite psoriatic features) 

 

 

 

• Age at onset: bimodally distributed, with a first peak occurring during the preschool years 
(mainly in girls) and a second during mid to late childhood (around 10 years) 

 

• Patients with early onset are ANA positive, may present chronic iridocyclitis and show an 
association with DRw8 

 

• The older group of patients with juvenile PsA has a male predominance, shares features of 
enthesitis related arthritis and therefore resembles adult psoriatic arthritis  

 

Shore A, et al J Pediatr 1982; Southwood TR, et al Arthritis Rheum 1989; Petty RE Clin Exp Rheumatol 1994 



J Rheumatol 
2003;30:1900-3 

 
 Suggests a pitfall in JIA classification criteria: 

 - children with the same cluster of features that strongly suggest a common 
background (asymmetric arthritis, early onset, female predominance, ANA positivity, high risk 
for iridocyclitis, association with HLA-DR8) are classified in different JIA categories 
(oligoarticular persistent, oligoarticular extended, polyarticular seronegative, and psoriatic) 
 - this common cluster of features may be much more meaningful to define a 
homogeneous group of patients than the presence of polyarticular involvement or psoriasis.  
 
Suggests a revision of JIA classification criteria: 
 - symmetric or asymmetric arthritis, age at onset, ANA positivity may be more 
suitable criteria for disease classification than the number of joint involved or the presence of 
psoriasis 

 
 
 
 
 



A total of 256 patients:  
 190 ANA positive (109 with persistent oligoarthritis, 48 with extended 
oligoarthritis, and 33 with RF-negative polyarthritis),  66 ANA negative (35 with RF-
negative polyarthritis, and 31 with oligoarthritis) 
 
ANA positivity was defined as ≥ 2 positive results at a titer of ≥ 1:160 obtained at least 3 
months apart 



ANA+ vs ANA- patients with oligo or polyarticular JIA 

                   ANA+     ANA- 

             oligo(p)  oligo(e)  poly               poly      oligo 

                           (n.109)    (n.48)   (n.33)            (n.35)   (n.31) 

Age at onset          4.3         3.2         3.7                7.9         6.2 

Asymmetric          

 arthritis  %       83.5       85.4       69.7              17.7       80.7 

Iritis %                    31.2       29.2       30.3                2.9         3.2  

Female %               82.6       81.3       81.8              71.4       71 

 
Ravelli et al Arthritis Rheum 2005; 52; 826-32: 2005 

 



 971 patients:  711 ANA positive, 149 ANA negative, and 111 with an 
indeterminate ANA status. Patients with indeterminate ANA status were 
excluded. ANA-positive patients in all the different ILAR categories were 
similar in terms of age at disease presentation, female-to-male ratio, and 
frequency of asymmetric arthritis and iridocyclitis 
 



Gene expression profile studies 
 

 

 

• A B-cell gene expression signature is able to distinguish early from late onset JIA regardless 
of the number of joint involved (Barnes MG et al Arthritis Rheum 2010;62:3249-58) 

 

• Plasma cell infiltration of the synovium is more frequent in ANA positive, early-onset JIA 
rather than being related to disease activity or severity (Gregorio A et al Rheumatology 2007; 
46:308-13) 

  

 

•  Another cluster of genes related to cellular immunity and myeloid cell lineage had a higher 
levels of expression in patients with late-onset oligoarticular JIA, suggesting therefore that 
age at onset can be of relevance also in unraveling disease heterogeneity among patients 
with oligoarticular JIA. (Barnes MG et al Arthritis Rheum 2010;62:3249-58) 

 



139 patients meeting the Vancouver criteria for juvenile PsA 
juvenile PsA,  
 
Age at onset was biphasic, with peaks occurring at approximately 
2 years of age and again in late childhood.  
 
Compared with children ages 5 years and older, younger patients are more likely to be 
female and to express ANA.  
 
In contrast, older patents tend to manifest enthesitis, axial joint disease, and persistent 
oligoarthritis. 
 



Vancouver and ILAR criteria for juvenile psoriatic arthritis 

 

 

• Vancouver 

Inclusion: arthritis + psoriasis or arthritis + at 
least 2 of:  

  dactylitis 

  nail pits 

  psoriasis in a 1st or 2° degree 
 relative 

  psoriasis-like rash 

Exclusion: none 

 

• ILAR 

Inclusion: arthritis + psoriasis or arthritis + at 
least 2 of:  

  dactylitis 

  nail pits or onycholisis 

  psoriasis in a 1° degree 
 relative 

Exclusion.: 

Arthritis in a B27+ male (>6 year old) 

AS, ERA, SI with IBD, ReA or AAU or a history 
of one of these disorders in a 1st degree 
relative 

The presence of IgM RF on at least 2 occasions 
at least 3 months apart 

Presence of systemic JIA 

 
Texbook of Pediatric Rheumatology (Cassidy, Petty,Laxer, Lindsey Eds) 2011 



 
 
Despite apparently modest changes from previous criteria, 
ILAR definitions strikingly restrict the diagnosis of PsA in 
childhood.  
 
 



Suggestions for new approaches to JIA classification 
 

 

 

• Age at onset and ANA positivity 

• Symmetric or asymmetric arthritis (the pace of joint 
involvement) 

 

• The number of joints involved and the presence of psoriasis 
could be more useful as descriptors than as main classification 
criteria 



Number of joints involved  

 

• This criterion has historically been useful to separate two broad categories of 
arthritis: those that affect mainly large joints in an asymmetrical way and 
those that affect both large and small joints in a symmetrical way  

 

• Not reliable. It is well known that the total number of joints involved varies 
with the examiner and that there is a poor concordance between clinical 
examination and US evaluation  

 

• The number of joints involved can be greatly affected by disease severity and 
therefore may not represent a suitable marker for the definition of a 
homogeneous JIA subgroup 

 

 



Arthritis and psoriasis  

 

• PsA represent a unique, defined disease entity 

 

• The association of psoriasis and arthritis may be coincidental 

 

• The presence of psoriasis could enhances the susceptibility to 
arthritis and/or modifies the disease phenotype 

 

 

 

 



 

JIA 
 

• Early onset ANA positive 

• Still’s disease  

• Polyarticular RF+ 

• Juvenile spondyloarthritis 

• ANA- and RF-negative symmetric polyarthritis 

• Psoriatic arthritis 

 
 



Is the term JIA still useful? 
 

 

• With the exception of early-onset ANA-positive arthritis, which is specific 
for childhood, the other forms of arthritis appear so far to represent the 
childhood  counterpart of diseases observed also in adults 

• The terms JIA may suggest the misleading concept that JIA is a single 
disease (as it was thought many years ago) and that the various onset-
forms (or categories) represent just phenotypic variants 

• Since we do not say “adult idiopathic arthritis” to gather together all the 
forms of chronic arthritis observed in adulthood it is probably no longer 
appropriate to call JIA all the complex of chronic arthritis that are 
observed in children 

 

 

 

Martini A Ann Rheum Dis 2012;71:1437-9 
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