Mind the gap: unravelling the pharmacokinetic variability of medicinal cannabis 
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Introduction. With the global rise in medicinal cannabis legalization and clinical use over the past two decades, understanding its pharmacology is crucial. However, Δ9-tetrahydrocannabinol (THC) and cannabidiol (CBD) exhibit complex pharmacokinetic (PK) profiles and significant inter-individual variability, leading to inconsistent patient outcomes. Population pharmacokinetic (popPK) models are increasingly vital to characterize this variability and improve clinical outcomes for THC and CBD by supporting knowledge around correct and individualised dosing.
Aims. This study aimed to systematically identify and evaluate existing popPK models for THC and CBD to characterize sources of pharmacokinetic variability and inform future research and development of medicinal cannabis.
Methods. A systematic literature search was conducted across PubMed, Embase, Web of Science, and Scopus to identify published popPK models of THC and CBD. Key model characteristics, structural features, and covariates were extracted, and model repository established and models were compared to assess sources of variability.
Results. 11 popPK models from 10 studies were identified, all featuring two or three compartment structures. Of these, 9 models focused on THC and 2 on CBD. PK Variability was observed, primarily in the absorption phase. While clearance (17-50%) and volume of distribution (10-57%) showed moderate between-subject variability (BSV), bioavailability exhibited a wide range from 22% to 91%. This high degree of absorption-related variability, a key feature of these models, was attributed to the route of administration, user status, and formulation type.
Discussion. The repository serves as a valuable resource for comparing existing models and understanding variability drivers. The influence of administration route, user history, and product formulation underscores the complexity of cannabinoid PK. These findings highlight the importance of individualized dosing strategies to optimize therapeutic efficacy and minimize adverse effects in diverse patient populations. The repository supports future research and the advancement of model-informed precision dosing in cannabinoid-based therapies
