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Introduction. 5-fluorouracil (5-FU) remains among the most widely used cancer drugs; however, 5-FU dose individualization to achieve optimal efficacy while minimizing toxicity remains complex due to its narrow therapeutic index and high interpatient variability. Understanding the factors associated with 5-FU exposure (i.e. AUC) is crucial to improve treatment outcomes and tolerability. Many variables contribute to 5-FU AUC including drug dose, age, sex, dihydropyrimidine dehydrogenase (DPD, gene DPYD) activity, and miR27A regulation. DPD is the rate-limiting enzyme in 5-FU catabolism and its pharmacogenetic impact to 5-FU toxicity is well known. MiR27A is a regulator of DPD activity; common miR27A variant rs895819 has been linked to increased risk of 5-FU toxicity.
Aims. To assess factors age, sex, 5-FU dose, and DPYD and miR27A expression and genotype for association with 5-FU AUC in a prospective cohort of 29 5-FU-treated cancer patients.
Methods. AUCs were determined from plasma steady-state 5-FU concentrations (Css) measured by LC-MS/MS. DNA extracted from whole blood was used to determine DPYD and miR27A genotype by Sanger sequencing. RNA from whole blood was used to quantify DPYD mRNA and miR27A expression levels. 
[bookmark: OLE_LINK1]Results. Independently, 5-FU AUC correlated with 5-FU dose (R2=0.150, p=0.038) but did not correlate with age (R2=0.001, p=0.869), DPYD mRNA (R2=0.006, p=0.693) or miR27A expression levels (R2=0.015, p=0.527). No significant difference in AUC was observed between males and females (p=0.108), or between miR27A rs895819 wildtype and variant carriers (p=0.340). A multiple linear regression model with covariates age, sex, 5-FU dose, relative DPYD mRNA and miR27A expression explained 30.51% of the variability in AUC, however only 5-FU dose showed significance (p=0.026). Additionally, sequencing identified 3 rare missense DPYD SNVs that have not been previously reported in the context of 5-FU outcomes, but functional characterization is needed.
Discussion. Consistent with previous literature, 5-FU AUC correlated with dose in this cohort, however AUC did not correlate with age, sex, DPYD mRNA or miR27A expression or genotype. Overall, this study highlights the complexity of 5-FU exposure; larger studies with toxicity data and functional characterization of DPYD variants are required to more fully confirm the clinical relevance of such covariates and to better predict 5-FU associated efficacy and toxicity.
