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Abstract
Pediatric pulmonary hypertension (PH) is a condition marked by elevated pulmonary arterial pressure, which can 

significantly impact a child’s quality of life and survival. Unlike adults, pediatric PH often has multifactorial origins, 
including prenatal, genetic, and developmental factors. This review provides a comprehensive update on the causes 
and classification of pediatric PH, current therapeutic strategies, and highlights areas for future research. The unique 
aspects of diagnosing and managing pediatric PH are discussed, emphasizing the diverse etiologies compared to 
adults. We also explore common causes such as developmental lung disease, genetic variations, and congenital heart 
disease, and review the treatment approaches guided by available evidence and expert opinions.

Genetic Factors

Pediatric-onset PH can arise from genetic mutations leading to 
primary pulmonary vascular disease or occur as part of broader genetic 
syndromes. Similar to adult PH, mutations in the bone morphogenetic 
protein receptor type II (BMPR2) gene are frequently identified 
in pediatric PAH. However, pediatric cohorts also show higher 
frequencies of mutations in the T-box 4-containing protein (TBX4) 
and SRY-related HMG box transcription factor 17 (SOX17) genes. 
TBX4 mutations often present with a constellation of features including 
newborn PH, lung disease, skeletal abnormalities, and congenital heart 
defects [2-5]. SOX17 mutations have been linked to PAH associated 
with congenital heart disease as well as idiopathic and heritable PAH. 
Genetic studies indicate that 17% to 55% of pediatric PH cases involve 
identifiable genetic abnormalities, ranging from chromosomal and 
single-gene disorders to uncertain copy number variants. This genetic 
complexity often correlates with multisystem involvement, including 
congenital heart disease and lung disease, which is less common in 
adult PH.

Prenatal and Perinatal Factors

Prenatal and perinatal factors significantly contribute to the 
development of PH due to abnormal pulmonary vascular development. 
Vascular endothelial growth factor (VEGF) plays a crucial role in 
vascular development, and its abnormal signaling is associated with 
conditions like preeclampsia and intrauterine growth restriction 
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diagnosing PH and monitoring disease progression. Emerging 
biomarkers such as N-terminal pro b-type natriuretic peptide (NT-
proBNP) and soluble guanylate cyclase (sGC) levels are being studied 
for their role in:

•	 Early Detection: Biomarkers can signal the presence of PH 
before significant clinical symptoms develop.

•	 Disease Monitoring: Levels of specific biomarkers can 
indicate treatment efficacy and disease progression.

Genetic Testing

Advances in genetic testing have improved our understanding of 
hereditary forms of pediatric PH [7]. Whole exome sequencing (WES) 
and targeted gene panels are now used to identify mutations associated 
with PAH, such as those in the BMPR2, TBX4, and SOX17 genes. 
Genetic testing helps:

•	 Diagnose Heritable PH: Identifying specific mutations 
allows for more accurate diagnosis and personalized treatment plans.

•	 Predict Disease Course: Understanding genetic variants can 
provide insights into disease severity and progression.

Innovative Treatment Strategies

Pharmacotherapy : Recent developments in pharmacotherapy for 
pediatric PH include:

•	 Endothelin Receptor Antagonists (ERAs): Medications 
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