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C anadian parents are increasingly turning to cannabinoids to 
treat children with neurologic disorders.1 The evidence base 
to support this choice consists of little more than a small 

series of case reports, but many parents are guided by anecdotal 
online reviews in parenting communities.2–5 Without licensed prod-
ucts supported by high-quality evidence, unregulated use of canna
binoids in children will continue, particularly given the impending 
legalization of cannabis in Canada and parents’ desperation for effec-
tive treatments. There is an urgent need for rigorous clinical trials to 
research the use of cannabinoids in pediatric patients. It is time to 
move away from the “era of the anecdote” and toward evidence-
informed selection and dosing of cannabinoids in children.6,7

Parents use cannabinoids to manage seizures, spasticity and irrit
ability in children with epilepsy, autism-spectrum disorder and cere-
bral palsy.8 Anecdotally, many acquire products for their children from 
a variety of sources, including online.3,5 The use of cannabinoids to 
treat some pediatric conditions has become so common that recruit-
ing cannabinoid-naive children for clinical trials has become challeng-
ing. For example, upward of 90% of children with aggressive brain 
tumours are being treated with high-tetrahydrocannabinol cannabin
oids by their parents, who are accessing these drugs independently 
of care providers (Dr. Rod Rassekh, personal communication, 2018). 

However, some research has been conducted in this area. In June 
2018, the US Food and Drug Administration approved Epidiolex, an 
oral cannabidiol formulation, for the treatment of Dravet syndrome 
and Lennox–Gastaut syndrome. A placebo-controlled trial in children 
aged 2 to 18 years found that cannabidiol reduced seizure frequency 
but was associated with adverse events, including somnolence and 
elevated liver-enzyme levels, when added to standard care.9

Overall, though, given uncertainty regarding the effectiveness of 
cannabinoids, health care providers have an ethical imperative to 
enrol patients in randomized placebo-controlled clinical trials — 
the gold standard for developing evidence on safety and efficacy. 
It is unclear how many of the companies that have applied to 
Health Canada to become licensed medical producers of cannabis 
will be developing pediatric products. The two small pediatric 
dose–finding trials that are ongoing in Canada are examining the 
effectiveness of two different products: CanniMed 1:20 (1.0 mg/mL 
tetrahydrocannabinol, 20 mg/mL cannabidiol) and TIL-TC150. To 

guide the development of more clinical trials of cannabinoids in 
children with neurologic disorders, several aspects of study design 
must be considered.

Because conditions for which cannabinoids may be indicated in 
children are rare, multisite studies will be required. The investiga-
tion of many products for the same condition hinders recruitment 
efforts, as studies compete for participants across sites. National 
collaborations involving academic, industry and provincial govern-
ments would be prudent, given the substantial investment 
required for multisite recruitment and follow-up. Ideally, a prospec-
tive plan on how best to recruit and retain participants across mul-
tiple sites should be devised, involving parent groups. Long-term 
follow-up is also important, but it adds the challenges of evolving 
assent and consent models as children age and transition to adult 
services. Given that the effects of cannabinoids may be dependent 
on the age of exposure, recruitment should be stratified by age 
group.1 Because the potential long-term harms related to medi
cinal use of cannabinoids are unclear, consent processes should be 
iterative and updated as new evidence emerges.

There is limited evidence regarding the optimal dose, strain and 
ratio of cannabidiol to tetrahydrocannabinol.10 Although both tetra-
hydrocannabinol and cannabidiol are neuroactive, tetrahydrocan-
nabinol produces most of the psychoactive effects.11 Development of 
age-appropriate formulations must consider that the lipophilic nature 
of cannabinoids may affect weight-based dosing. Child-friendly deliv-
ery methods, such as buccal spray or oil, with controlled doses, would 
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Key points
•	 Canadian parents are using unregulated cannabinoids for their 

children with neurologic conditions, and many are obtaining these 
products online.

•	 Clinical trials are needed to determine the safety and effectiveness 
of cannabinoids and to guide dosing in children with complex 
neurological conditions.

•	 Unique clinical trial design considerations will require prospective 
planning, innovative methods, parent engagement and multisite 
collaboration.
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be appropriate. Pesticides and heavy-metal contaminants present 
concerns in unregulated products. As a regulatory requirement, the 
production of cannabinoid agents should comply with Good Manu-
facturing Practices to ensure consistency and quality.

A lack of previous evidence in this area presents challenges for 
determining traditional clinical trial operational characteristics, such 
as expected variability or effect size. Limited data exist on expected 
cannabinoid response variability in children7 and, without a clear 
effectiveness outcome, sample-size calculations become estimates 
at best. A “no treatment” or placebo control arm is unacceptable for 
most neurologic disorders, given the risk of harm of no treatment. 
Detecting a treatment difference with an active control requires 
larger sample sizes, to allow for a trial to be adequately powered. 
Given impending cannabis legalization in Canada, contamination of 
control groups will be a concern. Strict protocols for blinding partici-
pants should be designed to prevent parents from seeking adjuvant 
cannabinoid products online.4,6

Pediatric neurologic disorders are heterogeneous. This creates 
variability in the level of risk acceptable to parents who are looking 
to find an effective treatment. Parents of children with less severe 
illnesses may be less likely to consent to cannabinoid studies, which 
may affect recruitment and the ability to power a trial. Flexible and 
innovative study designs — such as outcome-adaptive randomiza-
tion, crossover studies or a platform trial — may present options for 
improved trial efficiency and increased speed. This would allow for 
answers to important research questions to be obtained ethically 
and to regulatory standards.

It is important to define what constitutes condition-specific 
meaningful improvement, and this can be achieved only through 
engagement with families. Close monitoring of drug–drug interac-
tions and adverse reactions previously associated with cannabin
oids — such as nausea, somnolence, weakness, mood changes, anx
iety, dependence and suicide risk — is essential within pediatric 
trials. Withdrawal syndromes have been reported after cannabinoid 
exposure is stopped in adults.12 Trial designs should include manage-
ment plans for potential withdrawal syndromes. Long-term develop-
mental assessments should include neuroimaging.1

There is a paucity of evidence surrounding biomarkers as surro-
gate measures for long-term neurodevelopmental outcomes. Objec-
tive measures, such as electroencephalography for seizures, electro-
myography for spasticity or video monitoring of autistic behaviours, 
may be valuable to evaluate effectiveness objectively, given that trial 
participation itself may influence subjective outcomes. As canna
binoid policies vary across regions, formal documentation of medical 
exemption should be provided to participants who wish to travel dur-
ing the study period. Furthermore, there is an ethical imperative to 

plan prospectively for participants to receive the investigation product 
upon study completion if desired. This is critical to ensure that, if bene-
fit is perceived, desperate parents do not resort to seeking unregu
lated cannabinoid products once access to the study drug ends.

Although trials of cannabinoid treatments in children with neuro-
logic disorders certainly qualify as high-risk research in a vulnerable 
population, excluding this population from high-quality research 
may deny these patients access to safe and evidence-based treat-
ments. Physicians, understandably, lack confidence in prescribing 
cannabinoids and in supporting parents who are self-prescribing can-
nabinoids, and require an evidence base to guide them. Strong evi-
dence on the risk–benefit profile for cannabis treatments is lacking 
for children, which increases the challenge of informing parents of 
potential risks.8,10 Epidemiologic data from recreational use studies 
do not represent robust evidence because dosing may be intermit-
tent, resulting in variably sustained cannabinoid levels, and different 
routes of administration affect cannabinoid pharmacokinetics.

The medical community, regulators, patients and families 
must apply the same standards to cannabinoids as would be 
required for other therapeutic agents used to treat pediatric con-
ditions. Strong parental and physician advocacy is needed to 
ensure that cannabinoids are adequately and safely researched 
for children with neurologic disorders in Canada.
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