The Pharmacogenomics of Cisplatin Induced Ototoxicity
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Introduction. Platinum-based chemotherapy is one of the most common forms of treatment for many kinds of cancers in both adult and paediatric patients. It is well known that platinum-based treatment, especially cisplatin, has a high risk of ototoxicity resulting in irreversible hearing loss in many patients. By identifying genes which put a patient at higher risk of ototoxic side effects, genetic screening can be performed prior to treatment to better inform medication and dosage choices to preserve quality of life.
Aims. To analyse the literature to identify genetic variations with high levels of evidence supporting a significant influence on the likelihood of ototoxic side effects occurring from the use of cisplatin.
Methods. A literature review was conducted using the databases PubMed, Scopus and Web of Science using the terms “(cisplatin OR platinum) AND (ototoxicity OR “hearing loss”) AND (genetic OR pharmacogenomic)” returning 292 results on PubMed, 234 results on Scopus and 171 results on Web of Science. Results were then filtered to only include articles in the English language and duplicates were removed. Results were then filtered into only those relevant to the aims of the review.
Results. 42 studies were included in the final review. The genes/single nucleotide polymorphisms (SNPs) which had shown a statistically significant positive or negative association with ototoxicity and had been replicated in more than one study were gathered into a table i.e. ACYP2 rs1872328 (Drogemoller et al, 2018; Vos et al, 2016; Xu et al, 2015), TPMT rs12201199, rs1142345, rs1800460 (Pussegoda et al, 2013; Ross et al, 2009; Yang et al, 2013).
Discussion. The literature has shown that there is a significant genetic link to an increased chance of ototoxic side effects. The SNPs gathered from this literature view used in tandem with the genetic testing of patients prior to treatment with Cisplatin could provide a better understanding of a patient’s likelihood of developing hearing loss during treatment. Treatment plans could be better tailored and the quality of life of patients could be preserved.
