Genetic variants associated with anthracycline-induced cardiotoxicity in paediatric oncology: a case-control study
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Introduction. Anthracyclines are widely used in cancer treatment and improve patient survival, however they are also known to cause anthracycline induced cardiotoxicity (ACT). Genetic susceptibility has been reported for several genes and variants, but results remain inconclusive. In this study, ACT associated variants in an Australian paediatric survivor cohort using a matched case control design were investigated. Aims. To replicate known genetic associations and discover novel variants associated with anthracycline-induced cardiotoxicity. Methods. Fifty-two participants formed 26 matched case-control pairs. Cases had echocardiographic cardiotoxicity (EF <53% or FS <28%) ≥21 days post-anthracycline. Controls were matched on treatment era, diagnosis, age, sex, and cumulative dose. Whole exome (n=18) and genome sequencing (n=34) were performed. Previously reported variants were tested and discovery analyses were undertaken on gene and variant level. Results. Mean age at diagnosis was 7.4 years, with 44.2% male. A total of 16 literature curated variants were analysed. TTN rs2303838 was enriched in controls and associated with reduced toxicity odds, while SLC28A3 rs7853758 was enriched in cases. For the latter, a meta-analysis was conducted showing high heterogeneity in results with minor odds for risk. Gene-based discovery analysis prioritised six genes (SLC12A4, REG3A, TRIM34, HTR3D, HPS5 and SERPIND1), within which several rare risk-associated variants were identified. In SLC12A4, which has been linked to the cardiovascular system, the rs770789419 variant was enriched in cases (~26%) and were found in none of the controls. Conclusions. This matched case control study replicated a protective association for TTN rs2303838 and observed case enrichment for SLC28A3 rs7853758. Discovery analyses highlighted additional candidate loci, including variants in previously unreported K-Cl cotransporter 1 gene, supporting larger studies for validation and mechanistic follow up.

