Pediatric neuropsychopharmacology: Addressing the challenges of Therapeutic Drug Monitoring
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Introduction. Therapeutic drug monitoring (TDM) is a critical tool for optimizing drug therapy in neuropsychopharmacology. However, the implementation of TDM in the pediatric population is challenging.
Aims. This brief overview is based on a synthesis of data from current literature addressing the challenges of TDM in pediatric neuropsychopharmacology.
Methods. Literature search was performed using databases including PubMed, ScienceDirect and using the following keywords: 'therapeutic drug monitoring', 'pediatrics' and 'neuropsychopharmacology'.
Results. Many neuropsychiatric drugs are not approved for use in children or adolescents, resulting in widespread off-label use and lack of standardized dosing and safety profiles. Consequently, TDM is often conducted using reference ranges extrapolated from adult studies, as pediatric-specific data correlating drug concentrations with therapeutic response or adverse drug reactions remains scarce (Hiemke C, et al. 2018). Nevertheless, several studies have demonstrated similar therapeutic reference ranges for children/adolescents and adults for drugs like sertraline (10–150 ng/mL) (Taurines R, et al. 2013) and aripiprazole (100–350 ng/mL) (Pozzi M, et al. 2016). Conversely, for most drugs like quetiapine, risperidone or clozapine, a significant interindividual variability in drug concentrations has been observed in pediatric patients. Preliminary evidence suggest that the therapeutic reference range for clozapine may be lower in children and adolescents compared to adults (Wohkittel C, et al. 2016). This variability stems from age-dependent changes in cytochrome P450 enzyme expression, as well as transporters and changes in body composition (Pichini S, et al. 2009). These developmental changes in pharmacokinetics suggest that dosing regimens in pediatrics cannot be directly extrapolated from data obtained in adults. Furthermore, preliminary TDM studies in pediatric neuropsychiatry have yielded divergent results, and there were inconsistencies in analytical assays and study designs across literature. This makes it challenging to standardize findings and accurately interpret concentration-response relationships. A final challenge is that sampling procedures for TDM are often invasive and inconvenient for pediatric patients.

Discussion. The relative lack of clinical trials in pediatric neuropsychopharmacology and the resultant off-label use of many drugs could lead to a higher risk of dosing errors and adverse drug reactions. Addressing these issues through standardized guidelines can make TDM a promising tool for personalizing drug therapy in this population.
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