Whole-Exome Sequencing–Guided Personalisation of Fluoropyrimidine and Irinotecan Anti-Cancer Treatment
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Introduction. Targeted pharmacogene variant panel sequencing is supported by international clinical guidelines for fluoropyrimidine (FP) and irinotecan (IR) dosing but can only detect those specific variants thus limiting discovery.  Sequencing-based methods such as whole exome sequencing (WES) are useful tool for capturing larger number of variants for predicting toxicity. 
Aims. This study used WES to assess whether novel variants in established pharmacogenes or in rare genes are associated with FP or IR toxicities, in patients with guideline-supported genotyping but persistent unexplained toxicity.

Methods. This is an exploratory analysis of the PACIFIC-PGx multicentre trial (ANZCTR 12621000251820). WES was performed and also included probe spike-ins targeting untranslated and intronic regions of 100 pharmacogenes. 
Results. A total of 246 samples (FP=211, IR=35) were included in the final analysis during the trial period (07 Jan 2021–25 Feb 2022). WES identified additional DPYD variants including one likely actionable (rs141597515) and two uncertain/ benign significance (rs192055416, rs148799944). Potential novel FP-toxicity related genes were identified, including CES1 where two variants causing loss of protein function (rs4513095 and rs71647871) were significantly associated with any-grade toxicity (OR 12.08, p=0.01) and NAT1, particularly known reduced function variant p.Arg187Gln (rs4986782) (OR 7.69, p=0.10). Limited IR numbers to identify new UGT1A1–toxicity associations.

Discussion. WES identified clinically relevant variants missed by targeted genotyping, confirming DPYD as the primary contributor to FP-related toxicity or hospitalisations and highlighting CES1 and NAT1 for further investigation and validation.
