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Disclosures

u PI of Clinical Trial of a Cannabinoid product (CBD and THC) for 
pediatric epilepsy which is sponsored in part by study drug vendor



Objectives

u Review the rationale for interest in Cannabinoids for 
treating seizures in those with epilepsy

u Discuss:
u What is the known evidence for its antiseizure effects
u What are the concerns regarding use of cannabinoids
u What is the latest research



Cannabinoids in epilepsy

u Epilepsy is difficult to treat

u Over 20 anti-seizure drugs – huge number approved in 
the last twenty year

u Ketogenic diet, VNS device, epilepsy surgery



Cannabinoids in epilepsy

u Epilepsy is difficult to treat

u Over 20 anti-seizure drugs – huge number approved in 
the last twenty year

u Ketogenic diet, VNS device, epilepsy surgery

u No change to one fact: 30% of people with epilepsy 
continue to have seizures despite available treatments

u New therapies are needed



Cannabinoids – the ‘natural’ 
choice?

DO WE HAVE SUFFICIENT EVIDENCE OF EFFECTIVENESS…OR IS IT DRIVEN BY MEDIA 
HYPE?



Terminology

u Cannabis - cannabis plant (3 different species), over 545 chemically 
active components (including cannabinoids, terpenes)
u Marijuana – a dried cannabis plant flower, stem, leaves

u Oil – made from a plant resin (solvent extraction)

u Cannabinoids - term for the over 60 chemically active components 
within the plant 

u Main Cannabinoids of interest in medical management:
u THC – psychoactive component, abuse

u CBD – Cannabidiol, non-psychoactive, medically beneficial properties 



Medicinal properties of cannabinoids



Medicinal properties of 
cannabinoids



The Endocannabinoid system



Anti-Seizure Effect is Biologically Plausible



Preclinical Evidence of Anti-Seizure Effect

u CBD
u anti-seizure properties in mouse 

models, enhances anti-convulsant
effect of Phenytoin and 
Phenobarbitone

u THC
u anti-seizure properties majority of 

mouse seizure models

u Other components
u THC-V, CBN, CBDG



Clinical Evidence – published data

u Mechoulam et al (1978) 
9 adults refractory TLE, 5 placebo, 4 200mg high CBD 3 months, ¾ response, 2 
seizure-free

u Cuhna et al
15 adults ref 2GE, 8-placebo, 7 200-300mg high CBD 18 weeks, all had 
decrease sz, 3 almost seizure free

u Ames et al
12 institutionalised adults placebo controlled, 3 weeks, no difference

u Trembly et al
Crossover 12 pts, outcome other than seizure frequency

Cochrane review 2012



AAN 2014:
“ Oral cannabinoids 
are of unknown
efficacy
in ……epilepsy.”

What is the Efficacy in epilepsy?

Cochrane 2014 (update):
“ No reliable conclusion 
can be drawn at present 
regarding efficacy of 
cannabinoids as a 
treatment for epilepsy …”







Clinical Experience - published

u Porter & Jacobson, Stanford University 
19 children 2-16 years, 13 had Dravet syndrome, high sz burden, average 
12 AEDs tried
Facebook survey
16/19 – reduction of seizures: 2 seizure-free, 8 >80% reduction, 3 >50% 
reduction, 3 >25% reduction

u Gedde, Colorado (AES 2013)
11 children with intractable epilepsy (Dravet, Doose, LGS)
All had reduction in seizure frequency, range 55-100%, 3 seizure free after 
3 month
Titration of AEDs, tolerable







Cannabidiol in patients with treatment 
resistant epilepsy
Devinsky, O et al. Lancet Neurol. December 2015

§ Open label add-on study, 11 centers across US 
§ 2014-2015
§ 214 participants
§ Age 1-30 years
§ Treatment resistant childhood onset (refractory) epilepsy – all 

types
§ 99% pure oil-based cannabidiol (CBD) extract of constant 

composition (Epidiolex, GW Pharmaceuticals, London, UK), in a 
100 mg per mL preparation

§ Outcomes:



Trial profile & Baseline characteristics



Outcome: Seizure frequency



Interactions between CBD and Anti-Epileptic 
Drugs

u Higher RR (50% reduction) in those also taking Clobazam 51% versus 
27% 

u Clobazam use independently predicted a reduction of 50% or more 
in motor seizures (OR 2.7, 95% CI 1.2–5.8; p=0.01)

u Clobazam increased likelihood of reporting somnolence: 51% versus 
21% (OR for somnolence 3.87, 95% CI 1.9–7.9)

u Valproate: did not predict a reduction of 50% or more in motor 
seizures 



Adverse events



Cannabidiol in patients with treatment 
resistant epilepsy
Devinsky, O et al. Lancet Neurol. Decmeber 2015

u The data from this open-label study suggest that CBD might 
significantly “reduce seizure frequency and might have an 
adequate safety profile in children and young adults with 
highly treatment-resistant epilepsy”. 

u Epidiolex is now an orphan drug in the United States to be 
used for medically refractory childhood onset epilepsy. 

u However, to date this compound is not available in Canada



Subsequent data –American Epilepsy 
Society (AES) December 2016
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Subsequent data –American Epilepsy 
Society (AES) December 2016





Randomised Controlled 
Trial of Cannabidiol for 
Drug resistant epilepsy in 
those with Dravet 
Syndrome,
Devinsky et al, NEJM 2017



Study design

u Multicentre study – 23 centres US and Europe
u 120 children 2-18 years with drug resistant epilepsy due to Dravet 

syndrome
u 4 weeks observation period
u 14 week titration and treatment period 
u Double-blinded placebo controlled
u Treatment arm – 20mg/kg/day CBD (Epidiolex) divided BID
u Primary end point – percentage change per 28 days from 4 week 

baseline period in convulsive seizure frequency during the 14 week 
treatment in those receiving treatment versus placebo

u Secondary – qualitative scales



Screening, randomisation, treatment and taper
Devinsky et al – CBD RCT, NEJM 2017



Key Baseline Characteristics



Results: Primary End-Point
Percentage reduction in convulsive seizures-



Results: Secondary End-Points 



Result: Adverse Events 



RCT of Cannabidiol for epilepsy in those with 
Dravet Syndrome,
Devinsky et al, NEJM 2017
Conclusions:
u Median frequency of convulsive seizures reduced from 12.4 to 5.9
u 43% patients had at least 50% reduction of convulsive seizures
u 5% were seizure free at 14 week trial end
u Adverse events common 
u Additional data needed to determine long term efficacy and safety



Meanwhile in Canada…The cart before the horse?
Supreme Court Ruling, July 8, 2015

“In order to eliminate uncertainty around a legal source of supply of marijuana, 
Health Canada has taken the immediate step of issuing a section 56 exemption 
under the Controlled Drugs and Substances Act (CDSA), allowing licensed 
producers to produce and sell cannabis oil and fresh marijuana buds and 
leaves in addition to dried marijuana (plant material that can be used to propagate 
marijuana will not be permitted to be sold by licensed producers to clients). The 
role of healthcare practitioners in authorizing marijuana for medical 
purposes does not change.”



To prescribe or not to prescribe?

“Not enough evidence”
u American Academy of Neurology 

(AAN)
u Canadian Pediatric Society (CPS)
u Canadian league Against Epilepsy 

(CLAE)

“You can prescribe”
u Health Canada 
u Media

“Concern and caution”
• Ontario Medical Association (OMA)
• College of Physicians and Surgeons 

of Ontario (CPSO)
• Canadian Medical Protection 

Association (CMPA)



What's the risk?

u 545+ compounds in cannabis plant, most have biological activity
u Side effect profile of cannabis is not fully known

u Short term – impaired judgement, memory, motor performance, risk 
of psychosis (THC)

u Long term – addiction (9%), decreased motivation, cognitive 
impairment, increased risk of psychotic disorders

u In epilepsy – interaction with other anti-seizure medications 
(increasing levels – more side effects, or reducing their 
effectiveness)

u In children – endocannabinoid system is developing, long term use 
may lower IQ





Process for obtaining

u Epidiolex: “not being marketed in Canada” (GW Pharma)
u Product available in Canada – not pure CBD, varied CBD:THC +/-

other extracts
u Extraction process “not clinical trial grade”
u Physicians providing prescriptions - not legally required to state the 

strain and the relative THC or CBD content, dosing? 
u Patients can register online and receive or get a prescription and go 

to a dispensary



Current status in canada

Currently Cannabinoid oils (containing both CBD and THC +/- other 
cannabinoids) can be purchased / prescribed

Significant challenges exist:
How to dose?
What side effects to watch out for and counsel families?
Which preparation to prescribe?
Interactions with concomitant AED?

Studies are needed, however there are potential barriers to conducting 
them...



Cannabinoid therapy in medically 
refractory pediatric epilepsy

Dosing and Tolerability Study
Participants: Children with DRE due to Dravet syndrome
Intervention: Add-on therapy with a high-CBD low-THC cannabis plant 
extract in oil

Timeline:
4 week observation period
20 week titration/ intervention to primary end-point
Extended monitoring to 64 weeks (optional)



Cannabinoid therapy in medically 
refractory pediatric epilepsy

Dosing and Tolerability Study
Primary Outcome:
Dose achieved
Tolerability – questionnaire, reported AE, clinical and laboratory 
measures

Secondary Outcomes:
Impact on epilepsy - seizure diary, EEG evaluation
Quality of life – standardised questionnaire



Cannabinoid therapy in medically 
refractory pediatric epilepsy

DOSING AND TOLERABILITY STUDY IS REACHING PRIMARY END POINT 
NOVEMBER 2017



First look at themes emerging from our 
study…

SEIZURE RESPONSE RATES 
ADVERSE EFFECTS 
DRUG ASSOCIATIONS 



Next Steps to better understand role of 
cannabinoids in treating epilepsy

Study Design:
Multi-center randomised controlled trial with placebo?
Wider inclusion open label study – all DRE? 

Product:
CBD/THC vs CBD only?
Different strengths CBD/THC?

Examining the genetics of responders vs non-responders



Conclusions

u The specific components of the cannabis product is critical
Not currently well regulated

u It is plausible that Cannabinoids may be effective in epilepsy
But what components, what dose, and for whom?

u Safety monitoring and interactions
A lot still to learn

u Aware of and sympathetic to frustrations of patients and families
u More scientific evidence is needed 

Studies are ongoing…



Questions and Comments

BLATHNAID.MCCOY@SICKKIDS.CA


