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Highlights

* Prevalence and Impact: CNS tumors are the most common solid
tumors in pediatric age and the top cause of cancer-related death in
adults.
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* Diagnostic Challenges: Current protocols (MRI, histology, molecular
characterization, and CSF cytology) require invasive procedures with
limited accuracy.

* Need for Non-Invasive Biomarkers: Identifying reliable non-invasive
biomarkers can improve diagnosis, stratificationand follow-up.

* Role of MicroRNAs (miRNAs): miRNAs,dysregulated in brain tumor
patients, are measurable in liquid biopsies.

* Review Aim: This review examines circulating miRNAs in liquid biopsy
as potential cancer biomarkers for adults and children and explores
their potential impact on clinical trials.

Abstract

Central nervous system (CNS) tumors represent the most frequent solid tumors among
adolescents and children, and the leading cause of cancer-related death in men <40 and women
<20 years of age. Brain tumors are challenging to diagnose, monitor, and treat. The current
diagnostic approach involves magnetic resonance imaging (MRI), tumor histology, molecular
characterization and cytologic analysis of cerebrospinal fluid (CSF). However, surgical procedures
pose potential risks to the patient's health, not achieving good accuracy. For these reasons, it is
crucial to identify new non-invasive disease biomarkers to improve patients’ stratification at
diagnosis and during follow-up and prognosis. MicroRNAs (miRNAs) are a class of short RNA
molecules that have been demonstrated in numerous studies to be dysregulated in brain tumor
patients. As a result, they may be used as biomarkers of brain tumors. Additionally, miRNAs can
be analyzed in liquid biopsy samples, such as blood and CSF, providing a non-invasive source of
biomolecular data on patients' disease status. This review aims to highlight the role of miRNAs in
liquid biopsy, also known as circulating miRNAs, as potential non-invasive cancer biomarkers in
both adult and pediatric populations and to suggest their potential impact on clinical trials.
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Section snippets

Methods

Search strategy. PubMed electronic database was queried for circulating miRNAs differentially
expressed in plasma, serum, CSF or microvesicles/exosomes derived from plasma or serum of
pediatric and adult brain tumors’ patients between January 2000 and January 2024, using the
following terms: (‘circulating,’ ‘microRNA,’ ‘brain tumor’ in the title/abstract) or (‘circulating,’
‘microRNA,’ ‘pediatric brain tumor’ in the title/abstract) or (‘plasma,’ ‘microRNA,” ‘brain tumor’ in
the title/abstract) ...

Towards clinical application in pediatric and adult brain tumors

As previously outlined, the clinical management of brain tumors both in pediatric and adults
ages represents an ongoing challenge. Therefore, it is of utmost importance the identification of
new biomarkers that might improve or replace current gold standard approaches at all levels,
including diagnosis, prognosis and follow up after therapy. Over the past decade, improvements
in detection technologies have made possible to measure miRNAs in LB, such as plasma, serum
and CSF, and miRNAs ...

Conclusions and future perspectives

Adult and pediatric brain tumors are leading causes of poor quality of life and mortality, and the
development of miRNAs as biomarkers may offer a valuable tool to integrate clinical information
at the onset of cancer or during follow-up and treatment.

However, although the role of circulating miRNAs as biomarkers in these tumors is increasingly
recognized, several challenges remain. Single or signature of miRNAs from LB have a promising
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diagnostic and prognostic power in adult brain cancer, as ...
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