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ABOUT THE STUDY
Pediatric rheumatic diseases encompass a heterogeneous group of 
chronic inflammatory conditions affecting children and 
adolescents. Advances in genetics and genomics have significantly 
contributed to the understanding of the pathogenesis of these 
diseases, shedding light on their genetic basis. Furthermore, 
precision medicine, which tailors treatment strategies based on 
an individual's genetic profile, has emerged as a promising 
approach in pediatric rheumatology.

Genetic basis

Juvenile Idiopathic Arthritis (JIA): JIA is the most common 
chronic rheumatic disease in children. Studies have identified 
multiple genetic risk factors involved in its pathogenesis, 
including Human Leukocyte Antigen (HLA) variants and non-
HLA genes. HLA associations differ across JIA subtypes, 
emphasizing the genetic heterogeneity of the disease. 
Additionally, Genome-Wide Association Studies (GWAS) have 
identified specific loci associated with JIA susceptibility and 
disease severity, providing insights into disease mechanisms.

Systemic Lupus Erythematosus (SLE): SLE is a complex 
autoimmune disease characterized by immune dysregulation. 
Genetic studies have revealed a strong genetic component in 
SLE development, with variations in several genes involved in 
immune responses, such as HLA, Interferon Regulatory Factors 
(IRFs), and complement pathway components. Understanding 
the genetic basis of SLE has facilitated the development of novel 
therapeutic targets and personalized treatment strategies.

Juvenile Dermatomyositis (JDM): JDM is an idiopathic 
inflammatory myopathy predominantly affecting children. 
Genetic factors play a role in its pathogenesis, as suggested by 
familial clustering and monozygotic twin studies. Variations in 
genes involved in the innate and adaptive immune responses, 
such as Signal Transducer and Activator of Transcription (STAT) 
and myositis-associated antibodies, have been implicated in JDM 
susceptibility and clinical phenotypes.

Systemic Juvenile Idiopathic Arthritis (sJIA): sJIA is a 
distinct subtype of JIA characterized by systemic 
features and

autoinflammatory manifestations. Genetic studies have 
highlighted the role of innate immune dysregulation in sJIA, 
with variations in genes associated with the Interleukin-1 (IL-1) 
pathway, such as NLRP3 and IL1RN. These genetic insights have 
led to the use of IL-1 inhibitors as targeted therapies in sJIA.

Precision medicine approaches

Genetic testing and risk stratification: Advances in genomic 
technologies have enabled the identification of disease-associated 
genetic variants. Genetic testing can aid in risk stratification, 
predicting disease severity and treatment response. HLA typing, 
for instance, helps identify high-risk alleles in JIA and facilitates 
treatment decisions, such as choosing methotrexate or biologic 
therapies. Additionally, genetic profiling can guide the selection 
of biologics based on the presence of specific genetic markers.

Pharmacogenetics: To identify genetic factors influencing drug 
metabolism and response. In pediatric rheumatology, 
pharmacogenetic testing can guide the choice of medications, 
determine optimal dosing, and predict adverse drug reactions. 
For example, genetic variations in the Thiopurine 
Methyltransferase (TPMT) gene influence the metabolism of 
thiopurine drugs used in JIA and can help optimize treatment 
strategies.

Targeted therapies: Precision medicine in pediatric 
rheumatology involves the use of targeted therapies that 
modulate specific molecular pathways based on an individual's 
genetic profile. Monoclonal antibodies, such as anti-Tumor 
Necrosis Factor (TNF) agents, have revolutionized the treatment 
of JIA and other rheumatic diseases by specifically blocking 
inflammatory mediators. Additionally, newer biologics targeting 
interleukins, B cells, and Janus kinase (JAK) pathways have 
shown efficacy in various pediatric rheumatic diseases.

Future directions

Precision medicine in pediatric rheumatology is an evolving field 
with ongoing research efforts. Integrating multi-omics 
approaches, including genomics, transcriptomics, and 
proteomics, may provide a comprehensive understanding of 
disease mechanisms and individualized treatment strategies.
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provided valuable insights into disease pathogenesis and 
individualized treatment approaches. Precision medicine, 
encompassing genetic testing, pharmacogenetics, and targeted 
therapies, has the potential to revolutionize the management of 
these chronic inflammatory conditions.
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Furthermore, advancements in gene editing technologies, such as 
CRISPR-Cas9 (Clustered regularly interspaced palindromic 
repeats- associated protein 9), hold promise for targeted 
therapeutic interventions by correcting disease-causing genetic 
mutations. The genetic basis of pediatric rheumatic diseases has 
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