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Effects of MTHFR gene polymorphism on the adverse reactions in osteosarcoma patients after the first
high-dose methotrexate treatment

CHU Yanan, ZHANG Jieyu, FENG Liying, ZHANG Yanjie, LIU Xuejiao (Dept. of Clinical Pharmacy, General
Hospital of Eastern Theater Command, Nanjing 210002, China)

ABSTRACT OBJECTIVE To explore the effects of 5, 10-methylenetetetrahydrofolate reductase (MTHFR) gene polymorphism
on the adverse reactions in patients with osteosarcoma after the first high-dose methotrexate (HD-MTX) treatment. METHODS A
prospective study was conducted to include 53 patients with osteosarcoma treated with HD-MTX at the first admission in General
Hospital of Eastern Theater Command. The dose of MTX was evaluated according to the polymorphism of rs1801133 in the
METHFR gene and demographic factors, then whole pharmaceutical monitoring was conducted. The data on liver toxicity, renal
toxicity, hematological toxicity, and gastrointestinal reaction were collected after the first chemotherapy cycle. Single factor
analysis and binary Logistic regression analysis were used to analyze the correlation between MTX dose, 24 h blood drug
concentration, and rs1801133 locus genotype with four adverse reactions. RESULTS The MTX dosage in patients with CC wild
type was significantly higher than that in TT mutant type (7.97 g/m* vs. 6.98 g/m*, P=0.030), but this difference did not affect the
0 h and 24 h blood drug concentrations of MTX. The above four adverse reactions were not related to the dose of MTX. The results
of binary Logistic regression analysis showed that carrying one T allele increased the risk of developing hematological toxicity by
4.13 times (95% confidence interval: 1.35-12.62, P=0.013). When 24 h plasma concentration threshold of MTX was set to 2.65
umol/L, the sensitivity and specificity of predicting liver function damage were 53.33% and 86.96%, respectively; when the
threshold was set to 7.28 pmol/L, the sensitivity and specificity of predicting renal damage were 100% and 81.63%.
CONCLUSIONS The polymorphism of the rs1801133 in the MTHFR gene is associated with hematological toxicity of MTX.
Patients who take HD-MTX for the first time and carry the T allele have a high risk of hematological toxicity. The 24 h plasma
concentration of MTX is related to liver toxicity and renal toxicity. In addition, monitoring the 24 h blood drug concentration can
predict liver and renal toxicity, and take early intervention
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