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ABSTRACT

Seizures in 20-30% of epileptics are resistant to treatment with anti-epileptic drugs (AED). This chapter
evaluates studies on the efficacy of cannabinoids as adjunctive therapy for control of intractable sei-
zures, with a focus on developmental epileptic encephalopathies (DEE). A systematic review conducted
by literature search through PubMed, EBSCO, and ProQuest electronic databases identified 16 studies
in the last seven years. Moderate- to low-certainty of evidence supports the benefits of cannabinoids
in reducing seizure frequency, intensity, duration, and epileptics’ overall condition in many types of
intractable seizures. Studies used either synthetic cannabidiol (CBD), highly purified plant-derived
CBD (Epidiolex®), or less pure cannabis plant-based CBD oils, and extended over months to two years.
Drug interactions of ingested CBD with concomitant valproate and clobazam could be avoided with
sublingual CBD. Five percent of patients became seizure free. Future studies are warranted to optimize
the anti-seizure effects of emerging cannabinoid treatment strategies.
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INTRODUCTION

Epilepsy affects 3 million adults and 470,000 children in the United States, and over 70 million people
worldwide (Zack and Kobu, 2017). Sadly, 20-30% of epileptic patients suffer intractable seizures that
cannot be controlled by treatment with any of the available antiepileptic drugs (AED) (Loscher et al.,
2020). Unfortunately, patients with developmental epileptic encephalopathies (DEE) whose seizures
begin in childhood and are associated with genetic syndromes affecting brain development often suffer
from intractable seizures. Patients with intractable seizures do not attain the treatment goal of sustained
freedom from seizure when they receive appropriately selected pharmacotherapies at tolerable levels
(Kwanetal., 2010). Intractable seizures can be life-threatening, and patients are at increased risk of death
from either status epilepticus, accidental injuries, or unexplained causes due to sudden unexpected death
in epilepsy patients (SUDEP), (T¢éllez-Zenteno et al., 2005). For these reasons, the search continues for
alternative treatments with renewed interest in examining the anti-epileptic effects of medical cannabis
(Suraev et al., 2018). This chapter systematically reviews the certainty of the evidence, according to the
Cochrane criteria, regarding the efficacy of pure cannabidiol (CBD, Epidiolex®) and other cannabis
plant-derived medicinal products for control of treatment-resistant seizures in patients with Dravet syn-
drome, Lennox-Gastaut Syndrome (LGS), tuberous sclerosis complex (TSC), and other developmental
epileptic encephalopathies (DEE) with known or unknown genetic mutations.

BACKGROUND

Treatment regimens recommended by the International League Against Epilepsy (ILAE) vary by the
type of seizures which are operationally classified based on (a) onset — focal seizures (auras in which
electrical impulses begin in just one area of the brain), generalized seizures (begin in both hemispheres
and may lead to loss of consciousness), or seizures of unknown onset, (b) level of awareness — seizures
while alert, or seizures with impaired awareness, and (c) by whether movements occur or not — motor
seizures include automatisms, atonic (temporary loss of muscle tone that could cause abrupt falls), clonic
(repeated jerking of arms and legs), epileptic spasms (clusters of brief sudden muscle stiffening), hyperki-
netic, myoclonic (sudden muscle jerks), tonic (stiffening of the body), tonic-clonic (muscle stiffness and
rhythmic convulsions), myoclonic-atonic, myoclonic-tonic-clonic, with drop seizures defined as either
atonic, tonic, or tonic—clonic seizures involving the entire body, trunk, or head that could lead to a fall,
injury, or slumping in a chair, while non-motor seizures include autonomic, behavior arrest (decrease or
arrest of motor activity), cognitive (alteration in cognition), emotional (bursts of laughter, crying, panic,
ecstasy, or anger), sensory (visual, auditory or tingling sensations), eyelid myoclonia, typical absence
(sudden trance-like state lasting few seconds) and atypical absence (staring episodes lasting more than 10
seconds with eye blinking, chewing, lip smacking or finger rubbing movements) (Fisher et al. 2017a,b).

Developmental epileptic encephalopathy (DEE) of infancy and childhood comprises a heteroge-
neous group of severe epilepsies characterized by the onset of multiple seizure types in the first few
years of life associated with a poor prognosis, genetic etiologies, frequent epileptiform activity on
electroencephalogram (EEG), behavioral and intellectual impairment with either (i) minimal cognitive
impairment (“developmental encephalopathy”), or (ii) progressive cognitive decline and developmental
regression as a result of the detrimental effects of seizures and interictal epileptiform activity on the brain
(“epileptic encephalopathy’) (McTague et al. 2016, Raga et al. 2021). Etiologies of DEE include muta-

77



25 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/cannabinoid-efficacy-for-developmental-epileptic-

encephalopathy-dee-intractable-seizure-control/320043

Related Content

The Chemical Constituents, Anti-Inflammatory, Anti-Oxidant, and Ethnomedicinal Properties of
Aloe barbadensis

Dickson Adom, Paul Appiah Sekyereand Mohan Kumar Krishnappa (2022). Research Anthology on Recent
Advancements in Ethnopharmacology and Nutraceuticals (pp. 454-471).
www.irma-international.org/chapter/the-chemical-constituents-anti-inflammatory-anti-oxidant-and-ethnomedicinal-

properties-of-aloe-barbadensis/289496

Butterworth Filter Application for Structural Health Monitoring

Ahmed Abdelgawad, Md Anam Mahmudand Kumar Yelamarthi (2020). Virtual and Mobile Healthcare:
Breakthroughs in Research and Practice (pp. 733-748).
www.irma-international.org/chapter/butterworth-filter-application-for-structural-health-monitoring/235340

Probiotics, Gut Microbiota, and Epigenomics: A Review of Pre-Clinical and Clinical Investigations
Mohd Igbal Bhatand Shabina Rashid (2023). Exploring Complementary and Alternative Medicinal Products
in Disease Therapy (pp. 192-210).

www.irma-international.org/chapter/probiotics-gut-microbiota-and-epigenomics/329635

A Review of Automated Methodologies for the Detection of Epileptic Episodes Using Long-Term
EEG Signals

Kostas M. Tsiouris, Alexandros T. Tzallas, Sofia Markoula, Dimitris Koutsouris, Spiros Konitsiotisand
Dimitrios |. Fotiadis (2016). Handbook of Research on Trends in the Diagnosis and Treatment of Chronic
Conditions (pp. 231-261).

www.irma-international.org/chapter/a-review-of-automated-methodologies-for-the-detection-of-epileptic-episodes-using-

long-term-eeg-signals/136519

Childhood Leukemia and Environmental Risk Factors

Mounir Tilaoui, Abdelamjid Zyad, Hicham Chatouiand Tarik Rakkaa (2022). Research Anthology on
Pediatric and Adolescent Medicine (pp. 405-426).
www.irma-international.org/chapter/childhood-leukemia-and-environmental-risk-factors/298224



http://www.igi-global.com/chapter/cannabinoid-efficacy-for-developmental-epileptic-encephalopathy-dee-intractable-seizure-control/320043
http://www.igi-global.com/chapter/cannabinoid-efficacy-for-developmental-epileptic-encephalopathy-dee-intractable-seizure-control/320043
http://www.irma-international.org/chapter/the-chemical-constituents-anti-inflammatory-anti-oxidant-and-ethnomedicinal-properties-of-aloe-barbadensis/289496
http://www.irma-international.org/chapter/the-chemical-constituents-anti-inflammatory-anti-oxidant-and-ethnomedicinal-properties-of-aloe-barbadensis/289496
http://www.irma-international.org/chapter/butterworth-filter-application-for-structural-health-monitoring/235340
http://www.irma-international.org/chapter/probiotics-gut-microbiota-and-epigenomics/329635
http://www.irma-international.org/chapter/a-review-of-automated-methodologies-for-the-detection-of-epileptic-episodes-using-long-term-eeg-signals/136519
http://www.irma-international.org/chapter/a-review-of-automated-methodologies-for-the-detection-of-epileptic-episodes-using-long-term-eeg-signals/136519
http://www.irma-international.org/chapter/childhood-leukemia-and-environmental-risk-factors/298224

