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24430 | Circulating MicroRNAs as Diagnostic and Prognostic Biomarkers in Pulmonary 

Hypertension: A Systematic Review

Lucas Gamito1,2; Mariana Carvalho Magalhães1,2; Rui Adão2,3; Dina Cosme2; Carmen Brás-Silva2,4

1Faculty of Sciences, University of Porto, Porto, Portugal; 2RISE-Health, Faculty of Medicine, University of 

Porto, Porto, Portugal; 3 Complutense University of Madrid, Madrid, Spain; 4 Faculty of Nutrition and 

Food Sciences, University of Porto, Porto, Portugal

____________________________________________________

Background & Aim: Pulmonary hypertension (PH) is a complex and incurable cardiovascular 

disorder, often diagnosed late due to nonspecific symptoms and the lack of reliable 

biomarkers[1]. Circulating microRNAs (miRNAs) are small, stable non-coding RNAs that regulate 

fundamental cellular processes and are readily detectable in blood-derived samples[2-4]. In PH, 

miRNAs are involved in key pathogenic mechanisms, including pulmonary vascular remodeling, 

maladaptive cell proliferation and inflammatory signaling, highlighting their potential as non-

invasive biomarkers[4, 5]. However, current evidence remains fragmented regarding their 

diagnostic and prognostic utility. Moreover, published evidence often focuses on specific 

mechanisms or PH subtypes, providing limited comparative assessment of their performance as 

biomarkers [4, 5]. To address these gaps, this systematic review aims to synthesize both clinical 

and experimental evidence on circulating miRNAs, evaluating their potential as diagnostic and 

prognostic biomarkers in PH. Methods: PubMed, Web of Science, Scopus and ClinicalTrials.gov 

databases were searched, following PRISMA 2020 guidelines[6]. Eligible studies included human 

PH patients or mammalian in vivo models reporting circulating miRNA levels in plasma/serum 

with diagnostic and/or prognostic outcomes. Data were extracted on study design, population, 

PH subtype, sample type, assays, normalization, differential expression, and performance 

metrics. Risk of bias and reporting quality were assessed using QUADAS-2[7], QUIPS[8], SYRCLE[9]

and ARRIVE[10] tools. Results: Studies reported a set of circulating miRNAs dysregulated in PH 

associated with disease severity and prognosis. Although miRNA panels outperformed single 

biomarkers, substantial methodological heterogeneity was observed across studies. 

Conclusions: Circulating miRNAs demonstrated potential as diagnostic and prognostic 

biomarkers in PH, but further standardized and prospective studies are needed to support 

clinical translation.
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