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Abstract

Gliomas (low-grade, LGG; high-grade, HGG) are the most aggressive, malignant, and fatal type of primary brain tumors. Studies have shown that metabolic alterations play crucial role in tumor development and progression and can be detected in liquid biopsy samples even before the appearance of fatal phenotype. Present study was, therefore, designed to identify the highly sensitive blood-based metabolic biomarkers suitable for detection of glioma in clinical setting. 

The study enrolled 42 subjects in two groups, glioma (n=26) and healthy control (n=16). High resolution magic angle spinning nuclear magnetic resonance (HRMAS-NMR) spectroscopy was used to quantify the metabolic fingerprints. Spectral region ranging from 4.66-0.5ppm was curve fitted and data was normalized to % relative intensity and analyzed by ML models (extra tree classifier, random forest and logistics regression) and statistical analysis i.e. Wilcoxon test, principal component analysis (PCA) and partial least squares discriminant analysis (PLSDA) to identify the metabolic fingerprints which can discriminate the two groups in clinical setting. We achieved 100% accuracy using both extra tree classifier and random forest models (F1-measure: 1.0, Recall: 1.00, precision: 1.00) and identified 104 and 158 spectral regions while 98% accuracy with logistics regression (F1-measure: 0.98, Recall: 0.96, Precision: 1.00) identified one spectral region for differentiation of glioma and non-glioma groups. All identified spectral regions were subjected to validation by statistical analysis (Wilcoxon test) and PLSDA. 127 spectral regions identified by PLSDA had VIP score greater than 1, out of which 100 spectral regions were statistically significant (p<0.05). Biomarker panel was selected based on the following criteria as i) identified by ML models ii) Wilcoxon test (p<0.05) and iii) PLSDA (VIP score>1).166 spectral regions fulfilled the selection criteria which corresponds to 36 contributing metabolites. Alanine was identified as the most critical metabolite with potential to detect glioma. Identified biomarker panel included alanine, aspartate, fatty acid, GABA, glutamate, glutamine, glycine, lactate, myo-inositol, NAA, oxaloacetate, p-choline, phenylalanine, proline, serine, threonine, valine, and β-glucose. 
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