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neuro-oncology is multifaceted:

Diagnosis: Biomarkers aid in distinguishing between di erent
types of brain tumors and di erentiating primary from metastatic
lesions.

Prognosis: ey provide prognostic insights by predicting tumor
aggressiveness, recurrence risk, and patient survival outcomes.

Treatment Selection: Biomarker pro ling guides treatment
decisions, including the choice of targeted therapies and prediction of
response to chemotherapy or immunotherapy.

Monitoring response to therapy: Serial measurements of
biomarkers track treatment response and detect early signs of
recurrence or progression, allowing timely adjustments in treatment
plans.

Despite their potential, challenges exist in the clinical integration
of biochemical and molecular tumor markers. Variability in biomarker
expression among tumor subtypes, technical limitations in detection
methods, and the need for standardized protocols for biomarker
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Validation and clinical trials: Rigorous validation of biomarkers
through large-scale clinical trials is essential to establish their clinical
utility, reliability, and reproducibility [5].
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