MTHFR genetic variability contributes to gastrointestinal toxicity following 5-fluoropyrimidine‐based chemotherapy
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Introduction. Gastrointestinal (GI) toxicity following 5-fluoropyrimidine (5-FU)-based chemotherapy includes a wide range of symptoms and is common. We have previously reported overall GI toxicity can be predicted by genetic variability, cancer type and treatment factors with up to 68% specificity and sensitivity (Korver et al 2023). Methylenetetrahydrofolate reductase (MTHFR) enzyme genetic variants, rs1801133 and rs1801131 single nucleotide polymorphisms (SNPs), have also been associated with GI toxicity following 5-FU-based chemotherapy (Bai et al 2024).
Aims. To investigate if MTHFR genetic variants can improve the sensitivity and specificity of our previously generated predictive logistic regression models of overall GI toxicity and GI symptoms in the identical population.
Methods. Genomic DNA was analysed for the 2 MTHFR SNPs using TaqMan assay kits (ThermoFisher Scientific Australia Pty Ltd, Scoresby VIC, Australia). Demographics, comorbidities, cancer and 5-FU-based chemotherapy regimen types, GI toxicity data were obtained from clinical records for 155 Australian White participants. Prior genetic data were available from analysis already conducted. Associations between genetic and non-genetic predictors were determined by bivariate analysis and logistic regression modelling identical to prior analysis, with model sensitivity and specificity indicated by receiver operator characteristic (ROC) curves % area under the curve (% AUC).
Results. The MTHFR rs1801133 SNP was associated with overall GI toxicity (P=0.04) and the rs1801131 SNP was associated with mucositis (P=0.03). Inclusion of these SNP predictors improved the sensitivity and specificity of the existing overall GI toxicity and mucositis logistic regression models, from 68 to 75% and from 68 to 74%, respectively.
Discussion. Although MTHFR genetic variability improved overall GI toxicity and mucositis prediction as previously reported, additional predictors are yet to be elucidated, warranting further validation investigations.
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