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Perruca E. Journal of Epilepsy Research 2017;7:61-76
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What are the anticonvulsant 
mechanisms of CBD?
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Mechanism of action

N Engl J Med 2015;373:1048-58
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Mechanism of action of CBD

• Unlike Δ9-THC, cannabidiol does not have 
its main neural effects through the 
activation of CB1R

• Alters neuronal excitability by other 
mechanisms

Mechanisms of action of CBD
• Binding to members of the TRP family of 

cation channels, which antagonizes the G-
protein–coupled receptor 55, leading to 
decreased presynaptic release of 
glutamate

• Activating 5-hydroxytryptophan 1A 
receptors

• Inhibiting adenosine reuptake
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Devinsky O, et al. N Engl J Med 2017;376:2011-20

Severe myoclonic epilepsy of infancy

• First described in 1982 and has been 
recognized as a syndrome since 1989 

• The incidence: at least one in 40,000 children 
before the age of 7 years 

• Dravet syndrome
• Intractable seizures that begin in the first year of 

life associated with developmental regression 
and cognitive impairment
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Severe myoclonic epilepsy of infancy
• Missense or nonsense mutations in the SCNA1

gene which encodes the pore-forming unit of the 
fast sodium channel NaV1.1 are present in over 
80% of cases and are typically de novo, leading 
to haploinsufficiency. 

• More rarely, mutations in other genes including 
SCN1B and SCN2A  and mutations in the 
GABAA receptor subunit gene GABRG2.

SMEI: clinical
• Typically seizures start around age 6 months

• Previously well children
• Prolonged, febrile and afebrile, generalized clonic

or hemiclonic seizures 

• Other seizure types including myoclonic, focal, 
and atypical absence seizures appear between 
the ages of 1-4 years

Brunklaus A, Zuberi SM.
Epilepsia 2014; 55:979-84 
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SMEI: clinical

• The epilepsy is usually not responsive to 
standard antiepileptic medication

• Patients then develop cognitive, behavioral, and 
motor impairment. 

• Randomized double-blind, placebo-controlled trial, 
• 120 children and young adults with the Dravet

syndrome and drug-resistant seizures
• Add on Cannabidiol oral solution at a dose of 20 

mg per kilogram of body weight per day or placebo
• The primary end point was the change in 

convulsive-seizure frequency over a 14-week 
treatment period, as compared with a 4-week 
baseline period
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Devinsky O, et al. N Engl J Med 2017;376:2011-20

Caregiver Global Impression of Change (CGIC) scale 
range from 1 (very much improved) to 7 (very much worse)
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Devinsky O, et al. N Engl J Med 2017;376:2011-20

Devinsky O, et al. N Engl J Med 2018;378:1888-97
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Lennox Gastaut syndrome
• Onset 1-8 years
• intractable generalized epilepsy with 

multiple seizure types
• mental retardation
• Slow spike and wave complexes on EEG
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• Double-blind, placebo-controlled trial 
• Patients with the Lennox–Gastaut syndrome (age range, 2 to 

55 years)
• 225 patients were enrolled.
• Cannabidiol oral solution at a dose of 

– 20 mg/kg cannabidiol
– 10 mg/kg cannabidiol
– matching placebo

• Administered in two equally divided doses daily for 14 weeks. 
• Primary outcome was the percentage change from baseline in 

the frequency of drop seizures (average per 28 days) during 
the treatment period.

Devinsky O, et al. N Engl J Med 2018;378:1888-97

Median Percent Reductions in Monthly Seizure Frequency 

Devinsky O, et al. N Engl J Med 2018;378:1888-97
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Reductions of at Least 50% and 75% from Baseline in Drop-Seizure

Devinsky O, et al. N Engl J Med 2018;378:1888-97

Devinsky O, et al. 
N Engl J Med 
2018;378:1888-97
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Twenty-five US-based sites 

607 patients with treatment resistant epilepsy taking stable doses of AEDs

Patients received oral CBD starting at 2-10 mg/kg/d, titrated to max. 25-50 

mg/kg/d. 

Efficacy endpoints:

- Percentage change from baseline in median monthly convulsive and total 

seizure frequency

- Percentage of patients with ≥50%, ≥75%, and 100% reductions in seizures vs 

baseline.

Szaflarski J, et al. Epilepsia. 2018;59:1540–48.

Szaflarski J, et al. 
Epilepsia. 2018;59:
1540–48.
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Szaflarski J, et al. Epilepsia. 2018;59:1540–48.

Szaflarski J, et al. Epilepsia. 2018;59:1540–48.
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- To establish dosing and tolerability of TIL-TC150 - a cannabis plant extract 
produced by. Tilray®, (100 mg/mL CBD and 2 mg/mL THC) in children with Dravet
syndrome. 
- Assess impact of therapy on seizures, EEG and QoL

- Nineteen patients with Dravet syndrome 
- 20-week intervention
- Mean dose achieved was 13.3 mg/kg/day of CBD (range 7–16 mg/kg/day) and
0.27 mg/kg/day of THC (range 0.14–0.32 mg/kg/day).

McCoy B, et al. Ann Clin Trans Neurol 2018; 5: 1077–88

McCoy B, et al. Ann Clin Trans Neurol 2018; 5: 1077–88
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Consensus and Controversies
Form Preparation Epilepsy type Evidence
CBD 99% cannabidiol and 

less than
0.10% Δ9-THC
(Epidiolex®)

Dravet syndrome
Lennox Gastaut
syndrome

RCTs

CBD Other syndrome
Focal epilepsies

Not enough 
evidence

CBD/THC 100 mg/mL CBD and 
2 mg/mL THC
(TIL-TC150)

Dravet syndrome Some evidence

Other forms 
of Cannabis 
extracts

Not enough 
evidence

Adverse effects
• Common side effects: 

– sleepiness, diarrhea, fatigue, decreased 
appetite

• Serious adverse events: 
– elevated liver enzyme, infection, status 

epilepticus
• CBD has drug interactions (CYP inhibitor) 

with other AEDs eg. clobazam, 
carbamazepine, phenytoin
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EVIDENCE-BASED OF MEDICAL 
CANNABIS IN SLEEP DISORDER

Cannabis and sleep

• The cannabis plant contains over 60 
cannabinoids. 

• Delta-9-Tetrahydrocannabinol (THC) is 
mainly responsible for the psychotropic 
effects

• Mediated mostly by cannabinoid CB1-
receptors, found in high concentrations in 
the frontal cortex, cerebellum and basal 
ganglia
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Cannabis and sleep

• CB1- receptors activate a variety of signal 
transduction pathways and interact with 
numerous neurotransmitters and 
neuromodulators

• Acute effects of cannabis:
– mild euphoria, talkativeness, intensification of 

sensory experiences, difficulty concentrating, 
altered time perception, relaxation and 
drowsiness

Cannabis and sleep

• Interpretation of the available PSG studies 
of cannabis effects is difficult due to 
several limitations

• heterogeneity of administered dosage, 
time and route of administration, amount 
of THC,  the extent of previous drug 
consumption (possibly leading to 
withdrawal effects or to tolerance)
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Sleep Medicine Reviews 2008; 12: 381-9

Cannabis withdrawal and sleep

• Anger and irritability, anxiety and nervousness, 
restlessness, weight loss, sleep difficulty and 
strange dreams are frequently reported 
marijuana withdrawal effects

• Occur within 24-72 h of discontinuation of 
cannabis use and persist for 6-7 weeks 

• Resumption of cannabis use attenuates sleep 
disturbances

Sleep Medicine Reviews 2008; 12: 381-9
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Angarita et al. Addict Sci Clin Pract 2016; 11:9

Chemistry and Biodiversity 2007;4:1729
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Chemistry and Biodiversity 2007;4:1729

Chemistry and Biodiversity 2007;4:1729
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JAMA. 2015;313:2456-73

JAMA. 2015;313:2456-73
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Summary

• Acute effects of cannabis include 
relaxation and drowsiness

• Studies on effects of cannabis on sleep 
structure are still difficult to interpret due to 
several limitations

• Irritability, sleep difficulties and strange 
dreams occurs with cannabis withdrawal

Summary

• Improvement in sleep quality was reported 
in clinical studies of cannabis for pain and 
spasticity

• To date, the evidence based of clinical use 
of cannabis for patients with insomnia and 
sleep disorder is still limited


