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Juvenile Idiopathic Arthritis (JIA) is an immune-mediated disease affecting children under sixteen for at least six

weeks. It manifests with joint inflammation, stiffness, and restricted movement. Unlike adult rheumatoid arthritis,

JIA is often outgrown, but it may impact bone development in those still growing. Juvenile Idiopathic Arthritis (JIA)

is currently the most common chronic rheumatic disease in children. It is known to have no single identity, but a

variety of diagnoses. 

Juvenile Idiopathic Arthritis (JIA)  autoimmune disease  ANA  MHC  TNF-α
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1. Introduction

The ILAR (International League of Associations for Rheumatology) classifies JIA into seven categories that often

manifest with distinctive symptoms and help guide treatment. These are systemic juvenile arthritis, oligoarticular

JIA, polyarticular JIA, psoriatic arthritis, enthesitis-related arthritis (ERA), and undifferentiated arthritis, the

diagnosis of which requires the individual to have no condition or to meet criteria for more than one category 

.

JIA is currently the most common chronic rheumatological disorder in childhood. Females tend to be more affected,

although no gender differences are found in systemic JIA and males are more affected in JIA enthesitis. Incidence

and prevalence can vary, possibly attributed to under-diagnosis. The estimated overall incidence ranges from 1.6

to 23 per 100,000 children under sixteen years annually. The prevalence is approximately 3.8 to 400 per 100,000

. Oligoarticular JIA is the most prevalent, followed by the polyarticular form, with the psoriatic type being the least

common diagnosis. Efforts have been made to link environmental factors, including vaccination, breastfeeding, or

trauma, to various JIA categories. However, limited correlation has been established between the environment and

JIA, with genetic predisposition being a more significant factor . Studies indicate a higher susceptibility for boys

compared to girls, and the peak age for JIA development is reported to be 2–3 years . In addition, other

underlying risk factors for many diseases, such as prenatal maternal smoking, hospitalisation during the first year

of life or day care during the first six years of life, have not been found to be associated with the development of JIA

.
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The treatment objective is not curative but aims to support children with JIA in sustaining a dignified, socially active,

and physically engaged quality of life. This involves employing a combination of strategies to alleviate inflammation

and pain while preserving joint movement and strength. Early initiation of treatment is essential to optimize

individualized responses based on factors such as age, JIA type, onset, and severity, striving for the most effective

outcomes .

As a first step, non-steroidal anti-inflammatory drugs are prescribed as a symptomatic treatment, inhibiting

cyclooxygenase (COX) and interfering with prostaglandin synthesis . The second step will be to add

corticosteroids, which are anti-inflammatory drugs with immunosuppressive capacities, which may be the therapy

of choice in severe cases with systemic effects . The prescription of disease-modifying antirheumatic drugs is

the third step in the treatment of JIA. The drug of choice is methotrexate, acting as a remission inducer and

establishing the primary therapeutic axis in JIA patients. The fourth and final step on the therapeutic ladder involves

biologic agents, which have specific actions against cells of the inflammatory response and are intended for

hospital use only .

Currently, under-diagnosis of JIA is a barrier to treatment and research. The fact that it is a childhood disease is

relevant when thinking about treatment, due to its characteristics to be considered . The prognosis is not as

optimistic as initially perceived. In numerous cases, patients do not achieve remission, and the disease persists for

years, significantly impacting the quality of life of affected children. Effective treatment necessitates

multidisciplinary collaboration to stabilise and enhance clinical manifestations . Children are rarely affected by

immune disorders, but when they are, early treatment can improve quality of life and prognosis and prevent

irreversible damage in adulthood. Early diagnosis can therefore benefit patients with JIA, which in most cases goes

undetected, leading to under-diagnosis, which can have a negative impact on children affected by the disease as

they grow up. Understanding the immunopathogenesis of Juvenile Idiopathic Arthritis (JIA) necessitates a

comprehensive examination of key immunological parameters. Antinuclear Antibodies (ANA) have been identified

as potential markers, signifying their association with autoimmune responses in JIA. Concurrently, investigations

into the Major Histocompatibility Complex (MHC) reveal its role in influencing the genetic predisposition to JIA.

Tumour Necrosis Factor Alpha (TNF-α), an inflammatory mediator, is implicated in the pathogenesis of JIA,

elucidating its involvement in the inflammatory cascade. Elevated levels of S100 proteins, correlated with

inflammation, further emphasize the intricate immune response in JIA. Additionally, the exploration of various

interleukins, including IL-1 and IL-6, underscores their potential significance in the disease process. In summary,

the multifaceted nature of JIA is unravelled by scrutinizing these immunological parameters, offering valuable

insights into the disease’s aetiology and paving the way for targeted therapeutic interventions.

2. ANA

ANAs are autologous immunoglobulins that target cells and cytoplasmic components linked to rheumatic diseases.

Despite their heightened sensitivity, ANAs lack specificity for any particular rheumatic disease and are detected in

roughly 100% of rheumatic patients and 3–15% of the healthy population. Due to this lack of specificity, ANAs are
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not a valuable diagnostic parameter but serve a limited role in confirming the presence of an autoimmune disease

.

3. Major Histocompatibility Complex (MHC)

The human leukocyte antigen (HLA) system plays a crucial role in the immune system. Governed by genes on

chromosome six, this system encodes surface molecules responsible for presenting antigenic peptides to T-cell

receptors. It consists of two main classes: class I and class II. In MHC I, transmembrane glycoprotein molecules

are located on the surface of nucleated cells. They comprise an alpha heavy chain linked to a beta2 microglobulin

through two binding domains, with the heavy chain encoded by the HLA-A, HLA-B, and HLA-C genes. TCD8+

cells, often possessing a cytotoxic function, interact with this type of major histocompatibility complex and are

capable of recognizing infected cells . MHC II molecules are located on antigen-presenting cells, activated T

cells, or cells induced by interferon gamma. These molecules consist of two polypeptide chains, alpha and beta,

each with two domains: one peptide-binding and one Ig-like. These chains are encoded by genes such as HLA-DP,

-DQ, or -DR. T cells responding to MHC II molecules typically express CD4 and function as helper cells. The HLA-

B27 allele, found in MHC type I, is linked to numerous autoimmune diseases. In JIA, it may be present in patients

with enthesitis-type JIA and is strongly associated with ankylosing spondylitis. Therefore, it is plausible that patients

with this JIA subtype may develop spondylitis over time. However, HLA-B27 is also present in 5–15% of the

general population, limiting its specificity as a diagnostic test .

4. Tumour Necrosis Factor (TNF-α)

Tumour necrosis factor (TNF) is an inflammatory cytokine produced by macrophages and monocytes during acute

inflammation. It plays a crucial role in signalling events that lead to necrosis or apoptosis, making it significant in

infection and cancer resistance. TNF-α primarily exerts its effects by binding to cell membrane receptors with a

molecular weight of 55 kDa or 75 kDa. A distinctive feature of TNF is its extracellular domain, comprising 2–6

cysteine-rich repeats. Additionally, structurally related “decoy receptors” complementarily bind to TNF molecules,

rescuing cells from apoptosis . TNF-α is implicated in both the psoriatic and enthesitic forms of JIA, where an

abnormal synthesis of inflammatory cytokines occurs in the synovial membrane. It plays a crucial role in initiating,

maintaining, and destroying synovial tissue by expressing pro-inflammatory genes like IL-6, IL-1, and IL-18. These

cytokines activate fibroblasts, leading to the synthesis of matrix metalloproteases that degrade cartilage, and

osteoclasts, causing complete destruction of joint architecture. In systemic lupus erythematosus (SLE), TNF-α’s

role remains controversial, yet it is associated with higher levels of autoantibodies and kidney damage. In type 1

diabetes mellitus (DM1), TNF-α acts cytotoxically in pancreatic islets, inducing β-cell apoptosis and inhibiting

insulin secretion. Additionally, the presence of dendritic cells and macrophages in the early stages of diabetes has

been linked to β-cell inflammation .

5. S100 Proteins
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The S100 proteins, a family of twenty-four cytosolic calcium-binding proteins, are distributed across intracellular,

extracellular, and regulatory domains. Apart from their roles in adaptive immunity, tissue development, and repair,

S100 proteins play a crucial part in regulating proliferation, differentiation, Ca  homeostasis, and inflammation .

Specifically implicated in inflammation-mediated responses, these proteins are released into an acellular

compartment during cellular stress or inflammation. They then bind to surface receptors, activating intracellular

signalling pathways associated with cell migration, proliferation, apoptosis, or inflammation . Activation of S100

proteins is observed in systemic JIA and LSE, making their determination valuable in differentiating other febrile

and autoinflammatory syndromes.

6. Interleukins (IL)

Interleukins (ILs) are cytokines expressed not only by leukocytes, as initially believed, but also by various other cell

types. Their significance lies in the differentiation and activation of immune cells, encompassing both pro-

inflammatory and anti-inflammatory properties. Interleukins play pivotal roles in the activation of inflammatory or

immune processes, exhibiting both paracrine and autocrine functions. Additionally, they frequently impact the

synthesis and actions of other interleukins .

Figure 1 discusses the aetiopathogenesis and key molecules involved in JIA. It also indicates potentially

interesting pathways to block, highlighted with a red circle. In the specific context of JIA, it is highlighted that the

receptor for IL-17 is found on various cells of the immune system and that its activation by IL-17 promotes

inflammation and the production of inflammatory cells, thus contributing to the development and progression of JIA.

In the inflamed joints of children with JIA, S100 proteins secreted by inflammatory cells such as macrophages and

neutrophils are deposited. These deposits contribute to cartilage loss and joint pain and are found in the articular

cartilage, synovial membrane, and synovial fluid.

Figure 1. Aetiopathogenesis and Molecules Involved in JIA. Juvenile Idiopathic Arthritis (JIA) stands out as the

most prevalent chronic arthritis in children, characterised by joint inflammation and pain. Key molecules in the
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pathogenesis of JIA are identified: Tumour Necrosis Factor-alpha (TNFα), Interleukin 17 (IL-17), S100 Proteins in

serum. Medications for the treatment of JIA and other autoimmune diseases are described, highlighting TNF-α

Inhibitors. In the figure, potentially interesting pathways to block are indicated with a red circle. In the specific

context of Juvenile Idiopathic Arthritis (JIA), the receptor for IL-17 is found in various immune system cells,

including T cells, macrophages, neutrophils, and fibroblasts. Activation of this receptor by IL-17 promotes

inflammation and the production of inflammatory cells, contributing to the development and progression of JIA. In

the inflamed joints of children with JIA, S100 proteins are deposited, secreted by inflammatory cells such as

macrophages and neutrophils. These deposits occur in the articular cartilage, synovial membrane, and synovial

fluid, contributing to cartilage loss and joint pain. Elevated levels of S100 proteins in blood and joints are used for

the diagnosis and monitoring of JIA and other inflammatory diseases. (A) show the joint of a healthy individual

compared to a person with JIA, and (B) show the cellular mechanism involved in JIA. Created by researchers.
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