Pharmacogenomics of levodopa in Parkinson’s disease: Current evidence
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Introduction. Parkinson’s disease (PD), the second most common neurodegenerative disorder, is primarily treated with levodopa, while emerging evidence supports the role of PG in personalizing therapy.
Aims. This brief overview is based on a synthesis of current literature examining the most studied pharmacogenetic polymorphisms involved in interindividual variability in response to levodopa in PD.

Methods. Literature search was performed using databases including PubMed, ScienceDirect and using the following keywords: 'Parkinson’s disease', 'pharmacogenetics' and 'pharmacogenomics'.
Results. Most studies are focused on the PG of levodopa, particularly on polymorphisms affecting the catechol-O-methyltransferase (COMT), the dopamine transporter (DAT) encoded by SLC6A3, and dopamine receptor genes such as DRD2. These variants have been associated with interindividual variability in therapeutic response to levodopa, as well as susceptibility to adverse effects. The most studied COMT polymorphism is rs4680, which leads to reduced enzymatic activity in carriers of the Met allele. Consequently, patients with lower COMT activity may exhibit higher central dopamine availability and may require lower levodopa doses (Vuletić V, et al. 2021). In addition, polymorphisms in Synaptic vesicle glycoprotein 2C such as rs30196, and in SLC6A3 have also been associated with requirement of lower doses (Vuletić V, et al. 2021). Regarding levodopa-induced adverse effects, dyskinesia risk has been associated with reduced COMT activity, the DRD2 rs1800497 polymorphism, and VNTR polymorphisms in SLC6A3, with the rs393795 variant in SLC6A3 further linked to later dyskinesia onset; DRD2 rs1800497 has additionally been associated with an increased risk of delayed visual hallucinations (Liu JS, et al. 2023)

Discussion. Pharmacogenomic data on anti-Parkinsonian drugs beyond levodopa remain limited and heterogeneous, underscoring the need for prospective randomized controlled clinical trials.
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