Therapeutic Drug Monitoring and pharmacogenetics: Towards personalized medicine in neuropsychopharmacology
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Introduction. Therapeutic drug monitoring (TDM) and pharmacogenetics (PGx) are considered reliable tools for personalizing drug prescriptions in neuropsychiatry. While TDM can help define a patient's metabolic phenotype, identify issues with drug adherence, or show the effects of certain drug-drug interactions, combining TDM and PGx is useful for optimizing therapy.
Aims. This brief overview is based on a synthesis of data from current literature addressing personalized medicine in neuropsychopharmacology.

Methods. Literature search was performed using databases including PubMed, ScienceDirect and using the following keywords: 'personalized medicine', 'therapeutic drug monitoring', 'pharmacogenetics' and 'neuropsychopharmacology'.

Results. Due to the widespread inappropriate use of TDM in neuropsychiatry, the Arbeitsgemeinschaft für Neuropsychopharmakologie und Pharmakopsychiatrie (AGNP) issued its first guidelines in 2004. These guidelines, which included recommendations for genotyping, were updated in 2011 to cover 128 drugs and were revised again in 2017. In these guidelines, the AGNP elaborated dose-related reference range and established specific indications for TDM. They also defined metabolite-to-parent compound ratios for some psychoactive drugs, such as clomipramine, fluoxetine or risperidone. For these drugs, TDM must include the quantification of active metabolites, as they actively contribute to the overall clinical effect (Hiemke C, et al. 2018). TDM is strongly recommended for typical (first-generation) antipsychotic drugs like haloperidol, and for atypical antipsychotics (second-generation) like amisulpride, clozapine, olanzapine, and risperidone. It is also strongly recommended for most tricyclic antidepressants (Hiemke C, et al. 2018). For benzodiazepines, anxiolytic and hypnotic effects are immediate, so treatment can be guided by clinical impression rather than by TDM. However, in certain cases, TDM may clarify whether a lack of response was due to drug abuse (which led to tolerance), or pharmacokinetic abnormalities (Hiemke C, et al. 2018). The guidelines also provide recommendations for when to combine TDM with pharmacogenetic tests, as the clinical importance of PGx in the pharmacokinetics and pharmacodynamics of psychoptropic drugs is increasingly recognised. The clinical relevance for CYP isoenzymes and P-glycoprotein (P-gp) has been demonstrated. For neuropsychopharmacological drugs, the most important isoenzymes are CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2E1 and CYP3A4/5 (Zanger UM, et al. 2013). For antidepressant drugs that are substrates of P-gp, a genotype-dependent association with drug response has been found (Biernacka JM, et al. 2016). While UDP-glucuronosyltransferases also display genetic polymorphism, their clinical relevance in pharmacopsychiatry is currently unclear (Stingl JC, et al. 2014).

Discussion. Combining information from both TDM and genotyping should greatly facilitate the identification and appropriate management of individuals who are prone to excessively high or low plasma concentrations of psychotropic agents.
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