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Abstract Cannabis is one of the oldest psychotropic
drugs and its anticonvulsant properties have been known
since the last century. The aim of this reveiw was to ana-
lyze the efficacy of cannabis in the treatment of epilepsy in
adults and children. In addition, a description of the
involvement of the endocannabinoid system in epilepsy is
given in order to provide a biochemical background to the
effects of endogenous cannabinoids in our body. General
tolerability and adverse events associated with cannabis
treatment are also investigated. Several anecdotal reports
and clinical trials suggest that in the human population
cannabis has anticonvulsant properties and could be
effective in treating partial epilepsies and generalized
tonic-clonic seizures, still known as “grand mal.” They are
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based, among other factors, on the observation that in
individuals who smoke marijuana to treat epilepsy, cessa-
tion of cannabis use precipitates the re-emergence of con-
vulsive seizures, whereas resuming consumption of this
psychotropic drug controls epilepsy in a reproducible
manner. In conclusion, there is some anecdotal evidence
for the potential efficacy of cannabis in treating epilepsy.
Though there has been an increased effort by patients with
epilepsy, their caregivers, growers, and legislators to
legalize various forms of cannabis, there is still concern
about its efficacy, relative potency, availability of medi-
cation-grade preparations, dosing, and potential short- and
long-term side effects, including those on prenatal and
childhood development.

Key Points

The anticonvulsant properties of cannabis are
recognized.

There are few clinical studies on the use of
cannabinoids in epileptic patients.

The safety of cannabinoids in treatment of epilepsy
remain to be proven.

1 Introduction and Historical Issues

Cannabis is one of the oldest psychotropic drugs and its
anticonvulsant properties have been known since the last
century. In this review we analyze human studies on the
use of cannabinoids (CBs) in epilepsy. There are several
species of cannabis; the most relevant are Cannabis sativa,
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Cannabis indica, and Cannabis ruderalis. Cannabis sativa,
the most widespread variety, grows in tropical and tem-
perate climates. The two main preparations derived from
cannabis are marijuana and hashish. Marijuana is a Mexi-
can term initially attributed to cheap tobacco, but referring
today to the dried leaves and flowers of the hemp plant.
Hashish, the Arabic name for Indian hemp, is the viscous
resin of the plant [1].

In 1839, O’Shaughnessy, a British physician and sur-
geon working in India, discovered the analgesic, appetite-
stimulant, antiemetic, muscle relaxant, and anticonvulsant
properties of cannabis; the publication of his observations
quickly led to the expansion of the medical use of cannabis
[2]. In 1854. cannabis was listed in the United States
Dispensatory [3], and since then was sold freely in phar-
macies in Western countries. However, after prohibition of
alcohol was lifted, the American authorities banned can-
nabis, which was considered to be responsible for insanity,
moral and intellectual deterioration, violence, and various
crimes. Thus in 1937, under pressure from the Federal
Bureau of Narcotics and against the advice of the American
Medical Association, the US government introduced the
Marihuana Tax Act: a tax of US$1 per ounce was collected
when marijuana was used for medical purposes and
US$100 per ounce when it was used for unapproved pur-
poses [4]. In 1942, cannabis was removed from the United
States Pharmacopoeia, thus losing its therapeutic legiti-
macy [5]. Great Britain and most European countries
banned cannabis by adopting the 1971 Convention on
Psychotropic Substances instituted by the United Nations
[6]. Despite its illegality, patients have continued to obtain
cannabis on the black market for self-medication. In 1978,
in response to the success of a lawsuit filed by a glaucoma
patient who had begun treating himself by smoking mari-
juana after losing a substantial part of his vision, the US
Government created a compassionate program for medical
marijuana: 20 people suffering from debilitating diseases
legally received marijuana cigarettes from the National
Institute on Drug Abuse, after approval by the US Food and
Drug Administration (FDA). This program was closed to
new candidates in 1991 by President Bush, but still recently
seven people continued to receive their marijuana [7]. In
Canada, 14 years after the 1988 arrest of Terrance Parker
(an Ontario patient who had discovered that marijuana
consumption relieved his epileptic attacks, contrary to
conventional drugs) and 1 year after the Ontario Court of
Appeal ruled that discretionary regulation of marijuana use
for medical purposes was contrary to the principles of the
Canadian Charter of Rights and Freedoms, the Government
of Canada dccided to draft new regulations [8]. Thus, since
30 July 2001 the Marihuana Medical Access Regulations
(MMAR) allow Canadian patients suffering from a serious
disease to be eligible for therapeutic consumption of
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marijuana. As of April 2005, 821 people were thus
authorized to possess marijuana for medical purposes and
363 physicians had supported a request for authorization of
possession [9].

The therapeutic applications of cannabis and its
derivatives have been studied by various world bodies,
including the Scientific Committee of the House of Lords
in Great Britain (1998), the Institute of Medicine in the
USA (1999), and the Senate Special Committee on Ille-
gal Drugs in Canada (2002). Since 2003, medicinal
cannabis, in standard CB concentrations, is sold in
pharmacies in The Netherlands by medical prescription
[10]. Various Western countries have authorized and
conducted clinical trials on cannabis and its derivatives.
Thus, for example, since 1999 Health Canada, in col-
laboration with the Canadian Institutes of Health
Research, has established a Medical Marihuana Research
Program [11]. Cannabinoid research has increased
exponentially in the last 15 years, in particular evaluating
the therapeutic applications of cannabis and its deriva-
tives. In March 2014 the Canadian federal government
brought forward the Marihuana for Medical Purposes
Regulation, replacing the previous MMAR [12]. In
response to physicians’concerns, most of the regulatory
medical colleges in Canada have published recommen-
dations for prescribing medical marijuana [13].

2 The Endocannabinoid System

Cannabis contains more than 460 known chemicals, more
than 60 of which are grouped under the name CBs [14].
The major psychoactive ingredient of cannabis is delta-9-
tetrahydrocannabinol, commonly known as THC
(Fig. la). Other CBs present in Indian hemp include
delta-8-tetrahydrocannabinol, cannabinol, cannabidiol
(CBD) (Fig. la), cannabicyclol, cannabichromene, and
cannabigerol, but they are present small quantities and
have no significant psychotropic effects compared to THC
[15]. In mammals it is now well established that most
CBs carry out their function principally through specific
receptors, called type 1 and type 2 cannabinoid receptors
(CB|R and CBaR, respectively) [16]. Immediately after-
wards, an entirely new endogenous system of bioactive
lipids (termed “endocannabinoids” [eCBs]) (Fig. 1b),
their receptor targets (including CBRs), and metabolic
enzymes responsible for eCBs synthesis and degradation
was discovered: the so called “endocannabinoid system”
(ECS) [17].

In particular, CB,R occurs mostly in the central nervous
system (CNS), with high levels in the hippocampus, and
CB, is found mainly in the periphery; CB R is also
expressed by non-neuronal cells and CB,R by neurons
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Fig. 1 Chemical structures of THC (delta-9-tetrahydrocannabinol), CBD (cannabidiol), and two prominent endocannabinoids, AEA and 2-AG

lllll

T

- Inhibition of adenylyl cyclise

- Inhibition of Ca?* channels

- Activation of K* channels

- Activation of the MAPK

- Activation (CB;)linhibition (CB,) of nitric oxide

synthase

i
l
i
b
I
b
i

- Inhibition of neurotransmitter release
- Activation of cytosolic phosholipase A,

- Activation of focal adhesion kinase

- Activation of immunomodulatory activity

Fig. 2 Main signaling pathways triggered by (endo)cannabinoids

upon brain insult [18]. CB,R and CB,R have relatively low
sequence homology (almost 50 %) and both act by
inhibiting adenylyl cyclase (AC) and by activating Gi/o

proteins and mitogen-activated protein kinase (MAPK)
[16].

In addition to the orthosteric site for the specific agonist,
CB|R has allosteric sites that other ligands can bind in
order to increase or attenuate receptor activation [19].
CB;R action is coupled to p42/p44 MAPK and nitric oxide
synthase (NOS) and was found to regulate voltage-depen-
dent ion channels and activate Ink and p38 MAP kinases,
focal adhesion kinase and cytosolic phospholipase A, [16].
CBs can also activate CB|R via a G protein-independent
pathway that involves G protein-coupled receptor kinase-3
and B-arrestin-2, required for desensitization and devel-
opment of tolerance [16].

CB4R also modulates AC and promotes p38 and p42/44
MAPK activation, and it stimulates phosphatidylinositol-3-
kinase (PI3K), ceramide production and gene transcription
[16]. CB;R has been shown to increase apoptosis through a
process associated with internalization of the receptor and
ceramide-dependent signalling [20, 21]. A substantial dif-
ference between CB|R and CB;R is that the latter poorly
modulates calcium and potassium channels and inhibits
(rather than activating) NOS [16]. The main signalling
pathways of CBI1R and CB,R are shown in Fig. 2.

Nevertheless, much pharmacological and biochemical
data suggest that some cannabinoids (i.e., CBD and syn-
thetic analogues of CBD, such as Abnormal-CBD) and
e¢CBs might also interact with other molecular targets,
including non-CBl/non-CB2 receptors, receptor GPR55
[16], and various ion channels [16]. In particular, the
intracellular signaling initiated by GPRS55 is associated
with an alteration in cytoplasmic calcium changes and
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Table 1 Major bhiosynthetic

d Name (abbreviation) Amino acids References
and_ h).'drol_ync enzymes of (human)
antiepileptic agents
Biosynthetic enzymes
Ca’*-dependent N-acyltransferase (NAT) N.D. [20]
Ca’*independent N-acyltransferase (iNAT) 279 [21]
N-Acyl-phosphatidyl ethanolamines (NAPE)-hydrolyzing 393 [22
phospholipase D (NAPE-PLD)
o/P-hydrolase domain 4 (ABHD4) 342 [23]
Protein tyrosine phosphatase, non-receptor type 22 (PTPN22) 807 [24]
Glycerophosphodiester phosphodiesterase (GDE1) 331 [25])
Hydrolytic enzymes
Fatty acid amide hydrolase (FAAH-1) 579 [26]
Fatty acid amide hydrolase (FAAH-2) 532 [27]
N-Acylethanolamine-hydrolyzing acid amidase (NAAA) 359 [28]

N.D. not determined

involves several G, subunits, but as a final result lead to the
activation ol the MAPK pathways and release of tran-
scription factors [16]. Other potential receptors activated
by eCBs arc peroxisome proliferator-activated receptor
(PPAR) a and v [16].

The main ¢CBs are two w3-fatty acids containing lipid
molecules, anandamide (N-arachidonoylethanolamine,
AEA) and 2-arachidonoylglycerol (2-AG) (Fig. 1b). Much
like many other bioactive molecules, the actions of eCBs
are regulated by their levels, and therefore by a balance
between biosynthetic and degradative mechanisms. The
principal metabolic enzymes for AEA and 2-AG have been
intensely investigated [17], and are summarized in
Tables 1 [22-30] and 2 [31-33], respectively.

In particular, AEA is produced from enzymatic
hydrolysis of N-arachidonoyl-phosphatidylethanolamine
(NArPE) via type D phospholipase (NAPE-PLD), NArPE
can be formed by the action of yet-unidentified Ca®*-de-
pendent (NAT) or Ca®*-independent (iNAT) N-acyltrans-
ferase [34, 35]. Recent studies have reported additional
enzymatic pathways for AEA biosynthesis (Table 1) [22,
23], supporting the proposal that the endogenous levels of
this ¢CB arc regulated by a complex system [17].

Biosynthesis of 2-AG appears somewhat simpler
(Table 2) [21]. The best synthetic pathway is the hydrolysis
of membrane phospholipids through the action of phos-
pholipase C, producing 1-acyl-2-arachidonoylglycerol
(DAG), which can be converted to 2-AG by two different
sn-1-selective DAG lipases, named DAGLa and DAGLJ
[31]. The main enzymes responsible for eCBs degradation
are fatty acid amide hydrolase (FAAH) for AEA [28], and
monoacylglycerol lipase (MAGL) for 2-AG [32]. More
recently, two additional hydrolases were also found to
recognize AEA [29, 30] and 2-AG [33], and are reported in
Tables 1 and 2, respectively. Moreover, accumulating data
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Table 2 Major biosynthetic and hydrolytic enzymes of 2-AG

Name (abbreviation) Amino acids  References
(human)
Biosynthetic enzymes
Diacylglycerol lipase o (DAGLa) 1042 [29]
Diacylglycerol lipase B (DAGLP) 672 [29]
Hydrolytic enzymes
Monoacylglycerol lipase (MAGL) 579 [30]
a/B-hydrolase domain 6 (ABHDG6) 337 [31]
o/f-hydrolase domain 12 (ABHD12) 404 [31]

N.D. not determined

suggest that eCBs are also susceptible to oxidative meta-
bolism by several fatty acid oxygenases [36].

3 Literature Search Strategy

We performed a systematic search in Medline and PubMed
up to 31 August 2015. Randomized controlled trials were
identified by searching Medline (PubMed), EMBASE, and
Cochrane CENTRAL for the words “Cannabis,”
“Cannabinoids,” “Endocannabinoids,” and “randomized
controlled trial” with different search strategies, setting the
limits “humans” and “English.”

The keywords used were cannabis, marijuana, mari-
huana, randomized, double-blind, simple blind, human.
The reference lists of all the relevant articles was also
analyzed to include all reports and reviews related to the
subject.

The search included studies and data available in Eng-
lish and French. For each clinical study, the number of
patients assessed, the type of study and comparisons made,
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the products and the dosages used, and their efficacy and
adverse effects were identified.

4 (Endo)Cannabinoids in Epilepsy

Epilepsy affects about 1 % of the world’s population. It is
estimated that 20-30 % of epileptics are not adequately
controlled by conventional drugs.

Many studies have reported alterations of distinct
components of ECS both in animal models of epilepsy and
in human patients [37, 38]. Furthermore, ECS-targeting
compounds have been shown to be effective against epi-
lepsy (Table 3). In particular, in several cases ECS acti-
vation seems to prevent seizures and to reduce mortality,
whereas pharmacological blockade of ECS exerts a pro-
convulsive action (Table 3) [39-49].

Cannabidiol (CBD) appears to be the most promising
CB in animal studies. It has a powerful anticonvulsant
activity and minimal neurotoxicity [50]. Several anecdotal
reports suggest that cannabis has anticonvulsant properties
and would be effective in treating partial epilepsies and
generalized tonic-clonic seizures [51-54].

In 1975 CBD and four of its derivatives (CBD-alde-
hyde-diacetate, 6-oxo-CBD-diacetate, 6-hydroxy-CBD tri-
acetate and 9-hydroxy-CBD-triacetate) were shown to:
(i) protect mice against maximal electroshock convulsions,
(ii) potentiate pentobarbital sleeping-time, and (iii) reduce
spontaneous motor activity [55]. CBD was found to be an
effective anticonvulsant with specific activity comparable
to antiepileptic drugs. Hence, it was suggested as a drug for
the treatment of children with pharmaco-resistant epilepsy
[56, 57]. The application of the CB;R antagonists

Table 3 Effect of endocannabinoid system-targeting compounds on
animal models of epilepsy

Target Compound Seizure  References
CB, agonist WINS5,212-2 1 [37-40]
T [41]
2-AG i [42)
Methanandamide | [42]
CB, antagonist/agonist ~ Rimonabant 1 [38, 39, 41]
inverse AM?251 1 [40, 43]
NE [44]
FAAH inhibitor URB597 1 [44]
AM374 1 [45]
Uptake inhibitor AM404 1 [44]
UCM707 ! [46]
Mix FAAH/MAGL AM6701 1 [47

inhibitor

2-AG 2-arachidonoylglycerol, CB cannabinoid, FAAH fatty acid
amide hydrolase, MAGL monoacylglycerol lipase, NE no effect

SR141716A or AM251 to “epileptic” neurons caused the
development of continuous epileptiform activity, resem-
bling electrographic status epilepticus. The induction of
status epilepticus-like activity by CB;R antagonists was
reversible, and could be overcome by maximal concen-
trations of CB;R agonists. Indeed, a highly selective CB|R
agonist like arachidonyl-2’-chloroethylamide (ACEA)
enhances the anticonvulsant action of valproate in a mouse
model of maximal electroshock-induced seizure [58].

Importantly, the CB;R sublocation in the hippocampus
and other brain regions can differ between presynaptic ele-
ments that originate from distinct cellular subtypes
explaining some different (sometimes conflicting) effects
(Table 3). In particular, in an animal model it was demon-
strated that CB,R expression in hippocampal glutamatergic
neurons (but not GABAergic) is necessary and sufficient to
protect against kainic acid (KA)-induced seizures [59].To
date, there are only sparse data to draw definitive conclusions
on whether or not occasional or chronic marijuana use may
influence seizure frequency [60]. In one case report, mari-
juana smoking was proposed to induce seizures [61]. In
another study, patients suffering from secondary generalized
epilepsy with temporal focus treated with CBD remained
almost seizure-free; other patients demonstrated partial
improvement in their clinical condition [62].

In one available controlled study [63], the role of
cannabinoids in the treatment of epilepsy remains specu-
lative. CBD presents an interesting therapeutic potential,
but additional research on its anticonvulsant properties,
whether alone or in association with the standard drugs, is
deemed necessary.

4.1 Cannabis as a Treatment for Epilepsy: Efficacy
and Safety

Several studies [61, 64-66] suggest that cannabis has
anticonvulsant properties, and would be effective in treat-
ing partial epilepsies and generalized tonic-clonic seizures,
still known as “grand mal.” They are based on the fact that
in individuals who smoke marijuana to treat their epilepsy,
cessation of cannabis use precipitates the re-emergence of
convulsive seizures, while resuming consumption of this
psychotropic drug controls epilepsy (the data are reported
in Table 4). However, current data are insufficient to pro-
vide support for the efficacy of CBs for reducing seizure
frequency [67].

A daily dose of 200-300 mg of CBD may be safe (5-20
mg/kg/day), although the number of patients treated at this
dose is small and, except for one study (CBD 100 mg was
given for 6 months) [68], the treatment lasted only for a
short period of time [63, 69].

No significant data are reported on electroencephalo-
gram (EEG) changes during the use of cannabis.
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Table 4 Pertinent data from the main studies in epileptic patients

Reference Type of study Patients Epilepsy Response to cannabis Components/dosage Therapy duration  Adverse
number (C/A) effects
Davis and Ramsey [64] Ob 5C UN 3/5 pt SF THC/UN dose 7 weeks UN
Keeler and Reifler [61] CR 1,A GTC SF UN 6 months UN
Consroe et al. [51] CR 1, A UE SF UN UN UN
Feeney [65] CS 72, A UN 13/72 pt partial improvement UN UN UN
Mechoulam and Carlini [66] [2g 9, A UE-T Group I (4 pt treated with Group [: 200 mg CBD daily 3 months No toxic
CBD) vs group II (5 pt) Group II: placebo effects
Group I: 2/4 SF, 1/4 partial
improvement, 1/4 no
improvement
Group II: no improvement
Cunha et al. [62] CT 15, A T Group I (7 pt treated with Group I: 200-300 mg of CBD  3-18 weeks UN
CBD) vs Group II (8 pt as daily
controls) Group II: placebo
Group I: 4/7 pt SF
Group II: 1/8 pt SF
Ames [56] CT 12, A UE Group I vs group placebo. No  Group I: 300 (for the first 4 weeks UN
significant differences week)—200 mg (for the next
3 weeks) of CBD daily
Group II: placebo
Trembly and Sherman [68] RT 12, A UE UN 100 mg for 3 times/day of CBD 6 months UN
Ng et al. [80] Case-control study 308, A UN UN UN UN UN
Gordon et al. [60] Descriptive study 215, A UN 17/215 pt SFR UN UN UN
Lorenz [§1] Ob 4,C UN 2/4 pt SFR THC, UN dose UN UN
Gross [82] CcS 28, A UN 15/28 pt SFR UN UN UN
Mortati [83] CR I, A UN SFR UN UN UN

C children, A adult, CT controlled trial, CR case report, Ob observational study, RT randomized trial, C§ cross-sectional study, UN unknown, GTC generalized tonic-clonic, UE uncontrolled
epilepsy, T temporal, pt patients, SF seizure-free, SFR seizure frequency reduction, CBD cannabidiol, THC A”-tetrahydrocannabinol
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Furthermore, drug—drug interactions (e.g., CBD and
clobazam) [70] should be considered; in fact, drug meta-
bolism via the cytochrome P450 system has emerged as an
important factor involved in several drug interactions that
can result in drug toxicities, reduced pharmacological
effects, and adverse drug reactions. In this respect, a recent
studies have indicated that CBD is a potent inhibitor of two
P450 isozymes (CYP 2C19 and CYP 3A4,13) [71, 72].

4.2 Adverse Effects and Toxicity

Clinical presentations following the use of synthetic CBs
have included agitation, anxiety, emesis, hallucinations,
psychosis, tachycardia, and unresponsiveness. Convulsions
have only rarely been associated with marijuana exposures.
The absence of anticonvulsant phytocannabinoids in spice
products could potentially be one of multiple unknown
mechanisms contributing to convulsions [67, 73, 74].

4.3 Cannabinoid Use in Children

Safety and tolerability data for CBD-enriched cannabis use
among children are not available. Objective measurements
of a standardized preparation of pure CBD are needed to
determine whether it is safe, well tolerated, and efficacious
at controlling seizures in this pediatric population with
difficult-to-treat seizures.

Severe childhood epilepsies are characterized by fre-
quent seizures, neurodevelopmental delays, and impaired
quality of life. In these treatment-resistant epilepsies,
families often seek alternative treatments. A recent survey
[75] explored the use of CDB-enriched cannabis in chil-
dren with treatment-resistant epilepsy. The survey was
presented to parents belonging to a Facebook group dedi-
cated to sharing information about the use of CBD-en-
riched cannabis to treat their child’s seizures. Nineteen
responses met the following inclusion criteria for the study:
a diagnosis of epilepsy and current use of CBD-enriched
cannabis. Thirteen children had Dravet syndrome, four had
Doose syndrome, and one each had Lennox-Gastaut syn-
drome and idiopathic epilepsy. The average number of
antiepileptic drugs tried before using CBD-enriched can-
nabis was 12. Sixteen (84 %) of the 19 parents reported a
reduction in their child’s seizure frequency while taking
CBD-enriched cannabis. Of these, two (11 %) reported
complete seizure freedom, eight (42 %) reported a >80 %
reduction in seizure frequency, and six (32 %) reported a
25-60 % seizure reduction. Other beneficial effects inclu-
ded increased alertness, better mood, and improved sleep.
Side effects included drowsiness and fatigue. This survey
shows that parents are using cannabidiol-enriched cannabis
as a treatment for their children with treatment-resistant
epilepsy [75]. Currently, a drug based on CBD

(Epidiolex®©), produced by GW Pharmaceuticals, has
commenced the second of two phase III clinical trials for
the treatment of Lennox-Gastaut syndrome, a rare and
severe form of childhood-onset epilepsy. During 2014,
Epidiolex has received Orphan Drug Designation from the
FDA for treatment of LGS. At the American Epilepsy
Society Annual Meeting (6 December 2015), seven posters
relating to the physician-sponsored Expanded Access
Program for Epidiolex were presented; the information
presented included data about 261 patients enrolled in this
expanded access program, representing a twofold increase
in patient numbers over the previous disclosure in April
2015 [76]. Promising sign of efficacy have been reported,
with a median reduction in total seizures of 45 % across all
patients after 12 weeks treatment, and maintenance of
clinical effect at 36 weeks; 47 % of patients experienced a
>50 % reduction in seizures after 12 weeks’ treatment;
Epidiolex was well tolerated—only 4 % of patients with-
drew due to side effects [77].

5 Conclusions

Cannabis use is prevalent in patients with epilepsy, and
various preparations of cannabis are currently in use. With
the legalization of cannabis in some US states, there has
been an increase in availability of high-CBD/low-THC
products for the treatment of epilepsies with poorly con-
trolled seizures including catastrophic childhood epilepsies.
There is some anecdotal evidence of the potential efficacy
of cannabis in treating epilepsy. Based on this evidence,
there has been an increase in patients with epilepsy, their
caregivers, growers, and legislators asking for cannabis to
be legalized in its various forms. As these efforts continue
and the availability of cannabis preparations grows, the
professional epilepsy community is at a crossroads: as there
is an increasing push to legalize “medical marijuana,” there
is also increased concern about its efficacy, the relative
potency of various preparations, availability of medication-
grade preparations, dosing, and potential short- and long-
term side effects including adverse effects on prenatal and
childhood development [78].

No conclusive statements can be made at present on the
efficacy of CBs or eCBs-oriented drugs as a treatment for
epilepsy. Further data from well-designed studies are
needed to clearly assess short- and long-term efficacy and
side effects of CBD or high-CBD/low-THC products for
the treatment of seizures and epilepsy in children and
adults [79].

In summary, the present analysis of the available liter-
ature suggests that data are still insufficient to support the
efficacy of cannabis as adjunctive treatment for refractory,
partial, or generalized epilepsy.
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