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DESCRIPTION
Cannabidiol (CBD) has emerged as a potential therapeutic agent
for various medical conditions, including epilepsy, anxiety, and
pain management. As the use of CBD continues to gain
momentum, understanding its pharmacokinetic profile is
essential for optimizing therapeutic outcomes, particularly in
different age groups. While much research has focused on CBD's
pharmacokinetics in adults, there is a growing need to explore
how these processes vary in pediatric populations. This article
aims to compare the pharmacokinetics of CBD between adults
and pediatric populations, and explain the potential differences
that may impact dosing and treatment strategies.

Absorption

The absorption of CBD plays an important role in determining
its bioavailability and onset of action. In adults, CBD is
primarily absorbed through the gastrointestinal tract, with peak
plasma concentrations observed within 1 to 2 hours after oral
administration. Factors such as food intake and formulation may
influence the rate and extent of absorption in adults. In
contrast, pediatric patients may exhibit differences in
gastrointestinal physiology, gastric emptying times, and intestinal
transit, which can affect CBD absorption. Additionally, pediatric
formulations of CBD often come in liquid or oral solution
forms, which may enhance absorption compared to solid dosage
forms. Further studies are needed to elucidate the impact of age-
related differences in absorption kinetics between adult and
pediatric populations.

Distribution

Following absorption, CBD undergoes distribution throughout
the body, facilitated by binding to plasma proteins and tissue
distribution. In adults, CBD has a large volume of distribution,
indicating extensive tissue distribution beyond the vascular
compartment. However, limited data are available regarding
CBD's distribution kinetics in pediatric patients. Differences in

body composition, organ size, and tissue perfusion between 
adults and children may influence CBD distribution patterns. 
Moreover, developmental changes in protein binding and blood-
brain barrier permeability could affect the distribution of CBD 
in pediatric populations. Understanding these variations is 
important for optimizing dosing regimens and predicting 
therapeutic outcomes in pediatric patients.

Metabolism

CBD undergoes hepatic metabolism primarily by the 
cytochrome P450 (CYP450) enzyme system, particularly 
CYP3A4 and CYP2C19. Metabolism of CBD produces various 
metabolites, including 7-hydroxy-CBD and 7-carboxy-CBD, 
which exhibit different pharmacological activities. While adults 
and children possess functional CYP450 enzymes, differences in 
enzyme expression, activity, and maturation may impact CBD 
metabolism kinetics. Pediatric patients, especially neonates and 
infants, have lower CYP450 enzyme activity compared to adults, 
which may result in slower metabolism and prolonged 
elimination half-life of CBD. Additionally, concomitant use of 
medications that inhibit or induce CYP450 enzymes can further 
influence CBD metabolism and pharmacokinetics in both adult 
and pediatric populations.

Elimination

The elimination of CBD occurs primarily via hepatic 
metabolism followed by renal excretion of metabolites. In adults, 
CBD has a relatively long elimination half-life, ranging from 18 
to 32 hours, indicating slow clearance from the body. Limited 
data are available regarding CBD elimination kinetics in 
pediatric populations, particularly in neonates and infants. 
Factors such as renal function, hepatic maturity, and metabolic 
capacity may affect CBD elimination rates in children. 
Moreover, developmental changes in organ size and blood flow 
could influence the clearance of CBD and its metabolites in 
pediatric patients. Further studies are warranted to characterize
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the elimination kinetics of CBD in different pediatric age
groups and clinical conditions.

Clinical implications

Understanding the pharmacokinetic differences between adult
and pediatric populations is essential for guiding dosing
regimens and therapeutic strategies for CBD-based treatments.
Pediatric patients may require individualized dosing adjustments
based on age, weight, developmental stage, and underlying
medical conditions. Pharmacokinetic modeling and simulation
approaches can help predict CBD exposure and optimize dosing
strategies in pediatric populations. Additionally, close
monitoring of plasma CBD concentrations and therapeutic drug
monitoring may be valuable tools for ensuring efficacy and safety
in pediatric patients. Collaborative research efforts involving

multidisciplinary teams are needed to advance our
understanding of CBD pharmacokinetics across different age
groups and improve clinical outcomes for patients of all ages.

In conclusion, while CBD shows potential as a therapeutic agent
for various medical conditions, including epilepsy and
neurodevelopmental disorders, its pharmacokinetic profile may
vary between adult and pediatric populations. Variations in
absorption, distribution, metabolism, and elimination kinetics
could influence CBD's efficacy, safety, and dosing requirements
in pediatric patients. Further research is needed to elucidate age-
related differences in CBD pharmacokinetics and optimize
treatment approaches for pediatric populations. By addressing
these pharmacokinetic nuances, we can enhance the therapeutic
potential of CBD and improve outcomes for patients across the
lifespan.
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