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Epilepsy and Marijuana: Introduction

During a recent TV episode of Dr. Oz, a woman stood up and claimed that "medicinal marijuana" had stopped her seizures. She had been
unable to tolerate the "horrible medicine" her doctor had prescribed, but thanks to marijuana she was now a "productive member of society," able
to take care of her 6 children and drive a car.[1] Following this TV episode, the American Epilepsy Society (AES) received a number of telephone
inquiries regarding the treatment of epilepsy with marijuana.[2]

A Medicine for Epilepsy?

Marijuana (Cannabis sativa) is a hemp plant that has been used for making rope for 300 years.[3] Marijuana is not approved by the US Food and
Drug Administration (FDA) for the treatment of epilepsy or any other medical condition. However, 15 states (Alaska, Arizona, California,
Colorado, Hawaii, Maine, Michigan, Montana, Nevada, New Jersey, New Mexico, Oregon, Rhode Island, Vermont, and Washington) now permit
its medicinal use.[4] This is an increase from 10 states in 2004.[5]

In Canada, the Marijuana Medical Access Regulations allow the prescription of marijuana for specific conditions including arthritis, cancer,
epilepsy, HIV, multiple sclerosis, spinal cord injury and disease, and terminal illness.[5] A telephone survey and chart review of patients in the
University of Alberta Epilepsy Clinic database revealed that 21% of patients had used marijuana the prior year.[6] More than half (54%) reported
a decrease in seizure frequency, while 46% found no effect. Sixty-eight percent reported improvement in seizure severity and 32% reported no
effect. There were no reports that marijuana worsened either seizure frequency or severity. Overall, 24% believed it was an effective therapy.
Four subjects (3%) met DSM-IV criteria for marijuana dependence.

Schedule I Responsibility of the DEA

The FDA considers marijuana a Schedule I drug under the Controlled Substances Act.[7] Other Schedule I drugs include gama hydroxybutyric
acid (GHB), lysergic acid diethylamide (LSD), methylfentanyl (China White), methylenedioxymethamphetamine (Ecstasy),
phencyclohexylpyrrolidine (PCP), and many others.[8] Schedule I drugs have a high potential for abuse, no accepted medical use in the United
States, and suffer from a lack of safety data.[7] The primary responsibility for enforcing the Controlled Substances Act rests with the US Drug
Enforcement Administration (DEA). The FDA has concluded that there is "sound evidence that smoked marijuana is harmful."[9] Further, the FDA
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argues that there are other alternatives (ie, more than 15 FDA-approved antiepileptic drugs) that can be used while awaiting more data on
marijuana for medicinal purposes.[9]

What Does the Research Show?

Research on medical uses of marijuana has been limited, in part because it was considered a political "hot potato," according to comments
posted on the American Epilepsy Society Blog by Harvey Kupferberg, PhD, a retired researcher at the Epilepsy Branch, National Institute of
Neurological Disorders and Stroke, National Institutes of Health.[10] Dr. Kupferberg participated in the development of epilepsy drugs, including
lacosamide (FDA approved) and retigabine (pending FDA approval as ezogabine). Medical research can be performed on Schedule I drugs but
faces more restrictions.[7] Research-grade marijuana can be obtained from the federal government under a specific protocol.[7] Despite these
limitations, a search of www.clinicaltrials.gov lists 354 studies involving marijuana. None of these are for epilepsy.

Before the FDA will approve a drug for medicinal use, it must be shown to be "safe and effective." To achieve FDA approval, animal experiments,
basic safety and dosing research in humans, and at least 2 scientifically controlled, large clinical trials that clearly document the drug's efficacy
for a particular indication, such as epilepsy, as well as its side-effect profile are typically required. To date, there is no research on smoked
marijuana that fulfills these requirements for epilepsy or any other medical condition.

Research on smoked marijuana for medicinal purposes is further complicated by the inherent variability in potency of the active ingredient, which
tends to vary from plant to plant. In addition, smoked marijuana exposes the user to multiple harmful substances.[7]

However, these problems can be circumvented. In 1985, the FDA approved Marinol® Capsules for chemotherapy-related nausea and vomiting.
In 1992, the FDA added anorexia associated with weight loss in AIDS patients as another approved indication. The active ingredient of Marinol
Capsules is dronabinol, a synthetic delta-9-tetrahydrocannabinol (THC), considered to be the major psychoactive ingredient of marijuana.[7] The
synthetic dronabinol allows for dose standardization and the capsule eliminates the problem of smoke and associated toxin inhalation.

With respect to the treatment of epilepsy, animal studies have suggested both anticonvulsant and proconvulsant properties of THC.[5] A recent
article described the development of seizures and other medical complications in 3 green iguanas that ingested a large amount of cannabis.[3]

Clinical evidence for efficacy of marijuana for seizure control is sparse and contradictory. For example, an early case report described a
24-year-old man with intractable epilepsy who controlled his seizures when he began smoking marijuana in addition to taking phenytoin and
phenobarbital.[11] The marijuana alone was not effective, as he had breakthrough seizures several days after running out of his prescribed
medicines. Conversely, an earlier case report described an exacerbation of grand mal convulsions in a 20-year-old man who smoked
marijuana.[11]

Conclusions

An evidence-based medicine approach to therapeutics requires scientific demonstration of a drug's efficacy as well as knowledge of short- and
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long-term adverse events that must be balanced against the drug's potential benefits. All of this information is lacking regarding the effects of
smoking marijuana in the treatment of epilepsy. More research is needed before patients should consider marijuana for seizure relief, particularly
because this represents criminal activity under US federal law and may be accompanied by adverse medical (and legal) events.
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