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ARTICLE
Medical Marijuana in the
Pediatric Population With
Epilepsy—What You Should
Know

Michelle Markle, BS, BSN, RN, &
Donna G. Nativio, PhD, CRNP, FAAN, FAANP
ABSTRACT
This article discusses the controversial but promising topic of med-
ical marijuana (MM) use in the pediatric population with epilepsy.
Included is the importance of MM throughout history, the pharma-
codynamics and pharmacokinetics, and a literature review that pro-
vides anecdotal evidence of the positive effect MM has on children
suffering from seizures. From this literature review, dosage for
treatment and management is provided. Also discussed is the
recent FDA-approved pharmaceutical grade CBD product, Epi-
diolex, for treatment of two pediatric-onset seizure syndromes,
Lennox-Gastaut and Dravet. Clinical implications regarding
adverse side effects of MM use are also discussed. The aim of this
article is to arm providers with contemporary knowledge on the
risks and benefits of MM use in the pediatric population with epi-
lepsy, which may boost their skills and confidence in educating and
advocating for children with seizures. This novel, ever-changing
medication is in the forefront of history and the news, making this
topic especially important for review. J Pediatr Health Care. (2019)
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Medical marijuana (MM) is the use of two primary cannabi-
noids isolated from the cannabis sativa plant, and it can be
an alternative treatment for intractable and treatment-resis-
tant epilepsy (defined as epilepsy for which two drugs have
failed), resulting in improved behavioral and cognitive func-
tion and reduction in seizure number and intensity (Kwan
et al., 2010). If legalized throughout the United States, MM
could provide an opportunity for approximately 470,000
children to benefit from an almost seizure-free life (Centers
for Disease Control and Prevention, 2018). Repeated epi-
sodes of loss of consciousness, abnormal electrical conduc-
tivity in the brain, and other adverse effects of repeated
seizures have associated behavioral, cognitive, motor, and
psychiatric comorbidities seen throughout life (Porter &
Jacobson, 2013). If uncontrolled seizures are not resolved
before age 3 years, children may experience lower IQ later in
life (Cilio, Thiele, & Devinsky, 2014). The use of marijuana
medically in the United States has been an ongoing, contro-
versial, and slow process, beginning in 1996 (Lamonica,
Boeri, & Anderson, 2016). Since then, parents in favor of
MM have struggled to justify its use to the American Acad-
emy of Pediatrics (2015), the U.S. government (Ammerman,
Ryan, Adelman, Committee on Substance Abuse, & Commit-
tee on Adolescence, 2015), and other parents who do not
support MM (Table 1).
HISTORY
As early as 2,000 B.C., cannabis plants were used as food,
medicine, and clothing all over the world (Russo, 2007).
In the Victorian era, Indian cannabis was used by neurolo-
gists for the treatment of epilepsy (Campbell, Phillips, &
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TABLE 1. Definition of key terms

Term Definition

Cannabinoids More than 60 varieties of chemicals in the hemp plant that interact with specific receptors in the body. The most
well-known are THC (D9-tetrahydrocannabinol) and CBD (cannabidiol), which interact with cannabinoid
receptors. (Campbell et al., 2017)

Cannabis Overarching term that refers to three species of hemp plants (Cannabis indica, Cannabis sativa, and Cannabis
ruderalis; Campbell et al., 2017).

Epilepsy Also known as seizure disorders, epilepsy is a neurologic disorder characterized by sudden, often recurrent
episodes of convulsions, sensory disturbance, or loss of consciousness associated with abnormal electrical
activity in the brain (Sirven and Shafer, 2014).

Marijuana or marihuana Mexican in origin; refers to the stems, seeds, dried leaves, and flowers of a hemp plant. This term is often used
colloquially in reference to smoking and feeling a euphoric high (Campbell et al., 2017).

Medical marijuana or
Medical cannabis

Marijuana recommended by a physician in the treatment of a medical condition (Patel & Kiriakopoulos, 2018).

Pediatrics Defined by the American Academy of Pediatrics as “the specialty of medical science concerned with the physi-
cal, mental, and social health of children from birth to young adulthood” (Committee on Pediatric Workforce,
2015, p. 780).

Schedule 1 (Class 1)
Drugs

Drugs with no currently accepted medical use and a high potential for abuse (U.S. Drug Enforcement Adminis-
tration, n.d.) such as heroin, LSD (lysergic acid diethylamide), mescaline, MDMA (3,4-methylenedioxyme-
thamhetamine), GHB (g-hydroxybutyrate), ecstasy, psilocybin, synthetic marijuana, methaqualone, khat, bath
salts, and marijuana (Anderson, 2018).

Uncontrolled, intracta-
ble, refractory, or drug-
resistant epilepsy

When seizures persist regardless of adequate doses of two tolerated (at therapeutic dose), appropriately cho-
sen (for patient’s seizure type), first-line antiepileptic drugs, whether as monotherapy or in combination
(Krauss & Sperling, 2011).
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Manasco, 2017). In 1851, marijuana was classified by the
U.S. Pharmacopeia (USP) as a treatment for epilepsy,
chronic migraines, and pain (Horowitz, 2014). However,
because of the Marijuana Tax Act of 1937 (Horowitz, 2014)
and the Controlled Substance Act of 1970 (Campbell et al.,
2017), marijuana became a Schedule 1 drug, making it illegal
to prescribe and use it. Regardless of the many unsuccessful
attempts to reconsider its status, MM remains a Schedule
1 drug. Although the American Academy of Pediatrics
supports research into correct dosage and indications for
cannabinoid use, they reaffirmed their opposition to the
legalization of medical and recreational marijuana outside of
any U.S. Food and Drug Administration (FDA) protocol
(Cilio et al., 2014). In that same 2014 article, Clio et al.
reported that investigating correct doses, routes, and ratios
of MM is important for all parents who are searching for
the most effective treatment for their child who suffers
from epilepsy. Currently, there are organized medical groups
such as the American Academy of Neurology (2018) and
American Epilepsy Society (2019) who agree and support
rigorous research leading to legalization of MM for pediatric
epilepsy.

CANNABIS, EPILEPSY, AND THE HUMAN BODY
There are two known cannabinoid receptors located in the
nervous system: Type 1 (CB1) and Type 2 (CB2; Fine &
Rosenfeld, 2013). CB1 is thought to enhance memory, plea-
sure, thought, concentration, sensory and time perceptions,
and coordinated movement (Campbell et al., 2017). CB2
may regulate the release of specific cytokines that also have
an anti-inflammatory and immunosuppressive role (Izzo,
Borrelli, Capasso, Di Marzo, & Mechoulam, 2009). There
are two regulatory molecules, arachidonic acid derivative
endocannabinoids, that bind to CB1 and CB2 and play a
2 Volume 000 � Number 000
role in antiemetic, anti-analgesic, and anti-inflammatory pro-
cesses. Because of the excitation of neuronal networks, the
quality of a seizure can be altered with these endocannabi-
noids (Campbell et al., 2017). Studies show that seizure-
prone patients have fewer endocannabinoids in the temporal
lobe, further suggesting that the endocannabinoids from
cannabis help reduce seizure activity (Jones et al., 2012).
One particular exogenous cannabinoid, cannabidiol (CBD),
plays an active role in seizure reduction through its degrada-
tion of the endocannabinoid anandamide, without the
psychosis associated with D9-tetrahydrocannabinol (THC;
Mechoulam, Parker, & Gallily, 2002). Furthermore, seizure
activity is known to be caused by the dysregulation of lipid
and glucose metabolism through nuclear peroxisome prolif-
erator-activated receptor-g (i.e., PPAR-g) and T-type cal-
cium channels, which CBD regulates (Campbell et al., 2017).
Because CBD does not produce a psychoactive high, it is
legal to purchase in most states, and many people are using
it as an alternative to marijuana.

LITERATURE REVIEW
Many articles describe improvements clinically, physically,
mentally, and behaviorally with the use of oral cannabis.
Press, Knupp, and Chapman (2015) performed a retrospec-
tive chart review of children younger than 18 years who
were given oral cannabis for epilepsy treatment. Parents of
the children reported a 57% improvement in seizure fre-
quency, and one third reported greater than 50% reduction
in seizures. Mechoulam, Parker, and Gallily (2002) found
that children with epilepsy who received MM showed
improvements in language, motor skills, and behavior and
alertness, with minimal adverse effects of somnolence and
gastrointestinal symptoms. Hussain et al. (2015) performed
two Facebook surveys. The first was in the Los Angeles,
Journal of Pediatric Health Care



TABLE 2. States where medical marijuana is
legal versus illegal as of February 2019

Legalized MM

Legalized recreational
marijuana (age
> 21 years) Illegal

Arizona Alaska Alabama
Arkansas California Georgia
Connecticut Colorado Idaho
Delaware Maine Indiana
Florida Massachusetts Iowa
Hawaii Michigan Kansas
Illinois Nevada Kentucky
Louisiana Oregon Mississippi
Maryland Vermont Nebraska
Minnesota Washington North Carolina
Missouri South Carolina
Montana South Dakota
New Hampshire Tennessee
New Jersey Texas
New Mexico Virginia
New York Wisconsin
North Dakota Wyoming
Ohio
Oklahoma
Pennsylvania
Rhode Island
Utah
Washington D.C.
West Virginia

Note. Because this issue is receiving more attention, by the time
of publication, this list may not include recent legislative changes.
Source: http://www.governing.com/gov-data/safety-justice/
state-marijuana-laws-map-medical-recreational.html
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CA, area, where MM has been legal since 1996. Patients
were an average of 6 years old. Parents said there was an
85% reduction in seizure frequency within 14 days of use.
The second was a Stanford, CA, Facebook survey of parents
of 2- to 19-year-olds with treatment-resistance epilepsy.
Although the study found that the parents waited up to
3 years before using CBD because of the controversy sur-
rounding its legality and safety, after beginning cannabis use,
half of the children had a greater than 80% reduction in sei-
zure frequency, and almost two thirds were able to be
weaned from other antiepileptic drugs (Hussain et al., 2015).
These articles show anecdotal evidence of MM benefits in
the treatment of children with intractable and treatment-
resistant seizures. However, the generalizability of these
results is limited due to the anecdotal nature of these data
and the differences in state policies and regulations (Table 2).
If providers desire to identify regulations within their partic-
ular state, it is suggested that they use the Web site links pro-
vided in Table 3.

FDA-APPROVAL STATUS
The FDA approved Epidiolex (Greenwich Biosciences,
Carlsbad, CA) on November 1, 2018, as a treatment option
for Lennox−Gastaut syndrome (onset between 3 and 5 years
old) and Dravet syndrome (onset in infancy; Table 4; Green-
wich Biosciences, 2018). Until then, there had been no
FDA-approved treatments for Dravet syndrome, making
this a significant accomplishment. GW Pharmaceuticals
(Salisbury, UK; developer of Epidiolex) performed random-
ized, double-blind, Phase III trials for the treatment of vari-
ous seizure disorders with the pharmaceutical-grade CBD
medicine Epidiolex (O’Connell, Gloss, & Devinsky, 2017).
The patients randomly assigned to the placebo group
showed a reduction in seizures of 17%, whereas those ran-
domly assigned to the other two groups received Epidiolex
doses of 10 or 20 mg/kg/day and saw a statistically and clin-
ically significant median reduction of monthly seizures of
TABLE 3. Individual state policies and qualifying con

Description

Web site listing the 33 states and Washington, DC, that have legal-
ized MM and their policies: year passed, how passed/name of
policy, possession limit

Web site with state-by-state links to qualifying conditions

TABLE 4. The U.S. Food and Drug Administration an

Reference

FDA highlights: Epidiolex prescription
information

https://www.accessda

FDA press conference on Epidiolex https://www.fda.gov/n
Epidiolex news release on GW Pharma-
ceuticals Web site

http://ir.gwpharm.com
solution-first-fda-app

Epidiolex news release article http://ir.gwpharm.com
Image of Epidiolex container and supplies https://resource.globe

0af55a60aa23

www.jpedhc.org
42% or 37%, respectively (Campbell et al., 2017). If ongoing
GW Pharmaceuticals trials of MM use for other indicated
diagnoses show successful results, pharmaceutical-grade
CBD products may be approved for more conditions in the
future (Hussain et al., 2015).
ditions

URL link

https://medicalmarijuana.procon.org/view.resource.php?
resourceID=000881

https://www.leafly.com/news/health/qualifying-conditions-for-
medical-marijuana-by-state

d Epidiolex

URL link

ta.fda.gov/drugsatfda_docs/label/2018/210365lbl.pdf

ewsevents/newsroom/pressannouncements/ucm611046.htm
/news-releases/news-release-details/epidiolexr-cannabidiol-oral-
roved-plant
/node/10261/pdf
newswire.com/Resource/Download/b420c8be-627c-47b3-8248-
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DOSAGE FOR TREATMENT AND MANAGEMENT
Because there are no approved guidelines for the treatment
and management of treatment-resistant epilepsy with MM
ratios of CBD to THC, parents have determined routes,
doses, and frequency through trial and error. In both Face-
book surveys, parents suggested a CBD-to-THC ratio of
15:1, with a CBD dosage of 0.5 to 28.6 mg/kg/day and
THC dosage of 0 to 0.8 mg/kg/day, given in two or three
divided doses (Hussain et al., 2015; Press et al., 2015).
Although there have been limited reliable randomized
controlled trials, such as with Epidiolex, to show the best
dose and frequency, parents see that there is a strong
[Parents] are not
likely to be aware of
the dangers of MM,
because their focus
is on stopping
seizures.
correlation between the
efficacy of cannabinoids
and a decrease in the
severity and frequency
of seizures (Devinsky et
al., 2014). However,
they are not likely to be
aware of the dangers of
MM, because their focus
is on stopping seizures.

PROVIDER

EDUCATION ONMARIJUANA ADVERSE
EFFECTS AND INTERVENTIONS
Studies show that provider understanding of the uses of MM
is lacking. A questionnaire study in Washington state assessed
providers’ knowledge, beliefs, clinical training, and practice
needs with MM. A common theme was that the providers
wanted more educational opportunities to learn about MM
during their courses of study but were not provided this ben-
efit (Carlini, Garrett, & Carter, 2017). A Colorado study
looked at family physicians’ attitudes toward MM and con-
cluded that they were not persuaded of the health benefits
provided by cannabis and believed that there are greater risks
than benefits (Kondrad & Reid, 2013). In Minnesota, pri-
mary care providers were asked about their attitudes, beliefs,
and knowledge of medical cannabis. They believed that med-
ical cannabis is a legitimate medical therapy and is potentially
effective for qualifying conditions but that accurate evidence-
based research on increased quality of life is lacking (Philpot,
Ebbert, & Hurt, 2019). Providers are not formally educated
during their medical training on the scientific benefits of
MM, preventing them from being advocates for potentially
better quality of life for their patients. Because of the lack of
research across the board, both the benefits and risks of
incorporating MM into clinical practice need to be addressed.
Therefore, in the following sections, adverse effects and
interventions for them will be discussed.

Behavior and Neurocognition
Marijuana is a Schedule 1 medication for well-documented
reasons. There are behavioral and neurocognitive adverse
effects of MM. For example, a behavioral adverse effect is
amotivational syndrome, which occurs when a person lacks a
desire to complete tasks, has poor concentration, has a sense
4 Volume 000 � Number 000
of apathy regarding the future, and shows decreased interest
in social activities (Lac & Luk, 2018). This could lead to poor
school performance, concentration issues, and future drop-
outs. An example of a neurocognitive adverse effect is psy-
chological dysfunction, which includes hallucinations,
psychosis, and paranoia (Campbell et al., 2017). Consuming a
higher quantity of THC has been known to cause these
adverse effects, leading to potential schizophrenic or psy-
chotic breaks and risky or dangerous behaviors (Colizzi et al.,
2015). Education on the proper ingestion, amount, and route
are important for providers to tell their patients. Most patients
with mild intoxication can be managed as outpatients with
decreased stimulation, a dimly lit room, and reassurance.
Ingestion of marijuana alone rarely develops into severe
intoxication; however, if a patient were to go into a coma, the
duration would usually be 1 to 2 days, and full recovery would
be expected. For severe intoxication, clinicians should be sus-
picious of other co-ingested illicit drugs or substances if a
patient presents with severe physiologic effects (Wang, 2019).

Cannabis Use Disorder
After legalization of MM, research shows “no noticeable
increase in the trend [of consuming marijuana] following
introduction of law” (Gorman & Huber, 2007). However,
there is a potential risk that marijuana will become abused,
whether purchased legally or illegally. This is known as canna-
bis use disorder and it is a mental disorder included in the Diag-
nostic and Statistical Manual of Mental Disorders, 5th edition
(American Psychiatric Association, 2013). Also with mari-
juana use, there is the possibility of acute intoxication, which
can present as neurologic problems such as hyperkinesia,
lethargy, ataxia, and coma (Stinnett, 2018). More common
physiologic signs of cannabis intoxication include increased
blood pressure, tachycardia, increased respiratory rate, dry
mouth, conjunctival injection, increased appetite, increased
ataxia, nystagmus, and slurred speech (Wang, 2019). Patients
also may experience cannabinoid hyperemesis syndrome: per-
sistent nausea and vomiting that is debilitating. Depending on
the age of the child, older children can be acutely treated with
intravenous fluid hydration, antiemetics, and benzodiaze-
pines, and it should be recommended that they stop mari-
juana use (Wang, 2019). Because cannabis use disorder is a
psychological disorder, those affected should seek a psychol-
ogist or psychiatric services in addition to rehabilitation. One
such rehabilitation 12-step program is Marijuana Anonymous
World Services, which provides group therapy to those who
want to stop using marijuana (Marijuana Anonymous, 2019).
When parents and patients are educated on the potential side
effects of marijuana, they may take measures to try to prevent
them, and can be provided with knowledge and guidance
from providers on the safest interventions.

USP STANDARDS LACKING FOR CBD
PRODUCTS
There are no USP standards for CBD formulations, and
although some states require CBD to be manufactured in
state-licensed facilities, there is a plethora of nonregulated
Journal of Pediatric Health Care
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CBD being sold to the public (American Epilepsy Society,
2019). In addition, those who choose to smoke the raw
form of marijuana are exposed to carcinogenic properties
(Campbell et al., 2017). It is extremely important to educate
parents that, because CBD has no USP standards, the prod-
uct can also contain pesticides, THC, or other hazardous
impurities (American Epilepsy Society, 2019). Informing
parents and caregivers regarding MM use may help avoid
the worse adverse effects and outcomes.

CHILD SAFETY PACKAGING
An issue with all medication manufacturing, whether
intended for children or not, is making sure that the product
packaging is properly child safe. An example of how packag-
ing has affected safety can be seen in the introduction of
medicinal and recreational marijuana in Colorado, where
there have been documented unintentional ingestions by
children ages 8 months to 12 years compared with zero
such ingestions before marijuana was legalized (Campbell
et al., 2017). MM is not required to have safety packaging,
and therefore, parents must be mindful of where the prod-
ucts are being kept and the access children have to them.
Although current marijuana packaging is not intended for
child use, it is often designed to mimic popular candy with
bright colors, fancy labels, and appealing decorations that
attract children (Wang, 2019). Educating parents to keep
edible marijuana away from children, perhaps in a locked
cabinet, is an essential precaution. Asking marijuana distrib-
utors to package edibles in safer, childproof packaging may
also be helpful. Parents can then have control of how much,
and when, children receive this medication without the possibil-
ity of overdose. Until then, parents must be vigilant and store
MM away from children. If a child were to ingest marijuana,
perhaps due to lack of safety packaging, the American Associa-
tion of Poison Control Centers is a free, national, known safety
line [(800) 222-1222)] that parents can always use. If children
have consumed marijuana unsupervised, a trip to the emer-
MM is not required
to have safety
packaging, and
therefore, parents
must be mindful of
where the products
are being kept and
the access children
have to them.

MM is a promising
treatment with both
risks and benefits
for children with
gency department and
speaking with a medical
toxicologist is recom-
mended. Many times,
the amount of marijuana
ingested is unknown,
and it may have been
mixed with other sub-
stances. In such cases,
children may be more
likely to have severe or
life-threatening toxicity
(Wang, 2019).
epilepsy.
PHARMACOKINETICS, CYTOCHROME P450,
AND OTHER MEDICATION INTERACTIONS
Another important attribute of CBD is its pharmacokinetics.
CBD is highly protein bound and metabolized through cyto-
chrome P450 (CYP450) enzymes 2C19 and 3A4. Many
www.jpedhc.org
common over-the-counter and prescribed medications use
cytochrome enzyme CYP3A4 in drug metabolism. This is a
problem when the CYP450 enzyme site is being competi-
tively used by CBD. The medications with less affinity can-
not bind, meaning that they will not be metabolized
properly, and they will continue to circulate in the body
when they should have been excreted. Therefore, it is impor-
tant to let providers and pharmacists know that other medi-
cations are also being taken so that dosages can be adjusted
accordingly. Otherwise, some medications could build up to
dangerous or life-threatening amounts. For example, CBD
increases concentrations of clobazam, an antiepileptic drug
for Lennox−Gastaut syndrome, by up to 500% of the
required dose (Campbell et al., 2017). This is another reason
why it is extremely important to know as a provider if a
patient is using medical or recreational marijuana. In relation
to MM and its metabolism through CYP450, a provider
must diligently check the blood levels of other medications
that use this system of metabolism to ensure that a toxic
buildup is not occurring (Schachter, Shafer, & Sirven, 2014).
Then, seizure medications can be titrated to an appropriate
dose.

SAFETY WITH USE
Because of the reported negative adverse effects of MM, it is
important to be aware of what activities are being performed
during ingestion. Just as adults should not drive motor
vehicles when medication adverse effects include drowsi-
ness, children should not be in situations where they could
get hurt by being less responsive (Wang, 2019). It is up to
the parent to keep the child safe, help the child optimize
quality of life, and decrease seizures. Understanding how to
counsel parents who are providing MM for their epileptic
child is necessary anticipatory guidance to keep all stake-
holders safe.

CLINICAL IMPLICATIONS
MM is a promising treatment with both risks and benefits
for children with epilepsy. Research suggests the need for
further evidence-based research, advocacy for patients who
can benefit from MM, education for parents with children
taking MM, and recommendations on what providers can
do to educate themselves on the ever-changing landscape of
MM use. Online surveys of parents using MM for their chil-
dren with epilepsy provide some preliminary, but statistically

uncertain, data with
potential selection bias.
Although these studies
are great first steps,
more rigorous, stan-
dardized research with
larger sample sizes
needs to be performed.
A major persisting chal-

lenge is the fact that MM remains a Schedule I drug. Until
this classification is amended, larger evidence-based trials
will be difficult (American Epilepsy Society, 2019).
000 2019 5
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TABLE 5. Epilepsy Foundation and American Epilepsy Society statements

Statements URL link

Epilepsy Foundation position statements https://www.epilepsy.com/position-statements
Epilepsy Foundation on the use of medical marijuana https://www.epilepsy.com/learn/treating-seizures-and-epilepsy/other-treat

ment-approaches/medical-marijuana-and-epilepsy
American Epilepsy Society position statements https://www.aesnet.org/about_aes/position_statements
American Epilepsy Society Position Statement on
Cannabis as a Treatment

https://www.aesnet.org/about_aes/position_statements/AES%20Position
%20on%20Medical%20Marijuana
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Providers must be advocates for their patients for health-
related matters, including MM. Patients may not be offered
MM because their provider is unaware of its benefits, unsure
about its legality, or worried about the potential adverse
effects. This article may lessen the knowledge deficit pro-
viders feel. It is important to inform patients that there is no
medication that is 100% safe; however, testimonies from
parents and data related to decreased seizure activity are
important to stress when advocating for MM use in the
pediatric population with epilepsy.

The information available on the Internet varies in reli-
ability; however, many state governments have Web sites
devoted to education on current MM use (Table 3; ProCon.
org, 2018). Providers should consult reputable journals
(such as those that are peer reviewed) and vetted Web sites
to increase their knowledge on this topic. If unsure, consult-
ing with a health science librarian is helpful. Other good
resources are the position statements and references from
the American Epilepsy Society and Epilepsy Foundation
(see Table 5).

MM regulations are very state specific, making guidelines
and practice implications variable; therefore, it is necessary
to refer to the appropriate state Web sites for guidance
(Table 3). There are also national conferences taking place
multiple times a month in rotating cities for those interested
in pursuing more knowledge related to MM (Cannabis Busi-
ness Times, 2019). For providers seeking continuing educa-
tion credits or American Medical Association credits or for
nurses and nurse practitioners who desire to expand their
knowledge, Cannabis Expertise (2019) provides “science
based medical cannabis education for health care providers”
(p. 1).

Regarding the implications, it is unclear exactly how the
development of MM use in clinical practice will proceed. A
promising step would be if MM were removed from the
Schedule I classification. Research could then help regulate
MM regarding dose, route, frequency, and duration after
studies are completed. Most likely, when MM is no longer a
Schedule I drug, pharmaceutical companies will develop tar-
geted pharmaceutical-grade products, which may disrupt
the MM business. Regardless of the course taken during
this transitory phase, the topic of MM is ever changing, and
it is imperative to stay current on all therapies and laws in
each state.

CONCLUSION
Clinical research on the use of MM for epilepsy has been
constrained by legal restrictions of cannabis-derived
6 Volume 000 � Number 000
products for medical use (Porter & Jacobson, 2013). At this
time, the health care community perceives lack of evidence
as a barrier to considering MM as a treatment option; how-
ever, evidence is now emerging for its therapeutic use. The
benefits of CBD use in children with epilepsy outweigh the
risks if seizures are reduced by 80% (Campbell et al., 2017).
There is not sufficient evidence to advise patients to use
cannabinoid products in epilepsy, except for the newly
FDA-approved Schedule V product Epidiolex for Lennox-
Gastaut and Dravet syndromes (Table 4; American Epilepsy
Society, 2019). Many parents are using CBD for their epilep-
tic children based on three criteria: (a) reports of successful
cases in which children were treated with CBD products
(Hussain et al., 2015; Press et al., 2015); (b) media attention
stemming from MM’s controversial history, which has
focused on its various uses (Press et al., 2015); and (c)
parental belief that natural products are more effective or
safe (Cilio et al., 2014). There is promising literature avail-
able on the benefits of MM for children with epilepsy, but
because of restrictions at the federal level, there is little evi-
dence on appropriate guidelines for use. Numerous anec-
dotal and limited research studies suggest that CBD reduces
seizure frequency and improves pediatric patients clinically,
emotionally, and physically. Future research is needed to
support the effectiveness of use in pediatric epilepsy and to
clearly define the appropriate dose, frequency, route, and
form so that the more than 470,000 children suffering from
intractable, treatment-resistant seizures may one day safely
live seizure free (Centers for Disease Control and Preven-
tion, 2018).

The authors would like to acknowledge Professor April Flynn for
her valuable assistance with editing the original manuscript and obtain-
ing references that enhanced the quality of the paper.
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