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Medical marijuana
Between a plant and a hard place
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M
edical marijuana (MMJ) is a multifaceted and complicated issue involving far
too much information to convey in a single review article. In this article, we
touch on points that we hope will help the practitioner make more informed
decisions about the use of MMJ in the field of neurology. In particular, we dis-

cuss the systematic review published in Neurology® and describe the 2 agents that have been
approved for general use by the US Food and Drug Administration (FDA). In addition, we
address quality assurance, prescribing, and legal concerns and provide information about the
use of Epidiolex, a liquid formulation of highly purified cannabidiol (CBD) extract, as a
treatment for various orphan pediatric epilepsy syndromes.

The systematic review of MMJ published in Neurology provides practitioners (in states that
allow marijuana to be prescribed by physicians) with evidence on manufactured agents as well
as whole plant agents and offers preliminary guidance for practicing evidence-based medi-
cine.1 The systematic review examined off-label indications for the medications reviewed as
well as evidence for medications not approved by the FDA.

The key recommendations of the systematic review are that MMJ is effective for a variety of
symptoms of multiple sclerosis (MS), that oral cannabinoids are probably ineffective for treat-
ing Parkinson-related levodopa-induced dyskinesias, and that nabilone may be modestly effec-
tive in treating the chorea of Huntington disease (HD).2 There was not enough evidence
regarding MMJ for non–chorea-related symptoms of HD, Tourette syndrome, cervical dys-
tonia, and epilepsy. There was a 1% risk of serious psychiatric side effects, causing symptoms
ranging from depression to hallucinations and suicidality. MMJ use in a susceptible patient
with family history of schizophrenia may unmask previously subclinical symptoms.3

In the United States, 2 agents are approved by the FDA and can be prescribed, under the
right circumstances, by any properly licensed physician in any state. The first agent is dronab-
inol, a synthetic version of tetrahydrocannabinol (THC), the main compound in cannabis.
Dronabinol is indicated by the FDA for anorexia-associated weight loss in adult patients with
AIDS and for nausea and vomiting associated with cancer chemotherapy in patients who have
not responded adequately to conventional antiemetic treatments. The second agent is nabilone,
a synthetic cannabinoid that mimics the effects of THC. Nabilone is indicated for nausea and
vomiting associated with chemotherapy in patients who have not responded adequately to con-
ventional antiemetic treatments.

According to the FDA rules, “off-label” use of dronabinol and nabilone is allowed under
certain conditions: “If physicians use a product for an indication not in the approved labeling,
they have the responsibility to be well informed about the product, to base its use on firm
scientific rationale and on sound medical evidence, and to maintain records of the product’s
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use and effects.”4 One of the main purposes of the MMJ systematic review was to find out
which off-label conditions have evidence. Whole plant marijuana is a third agent. While legal
in some states, its legality remains somewhat murky. Special legal issues related to use of plant
forms will be discussed later.

If we look at the systematic review from the perspective of these 3 agents, we may conclude
that dronabinol is probably effective for reducing patient-reported scores of MS-related spastic-
ity and/or central pain, excluding neuropathic pain (the systematic review specifically excluded
neuropathic pain). Dronabinol is probably ineffective for reducing MS-related bladder com-
plaints or tremor.1 Nabilone may be modestly effective in treating chorea of HD.2

The systematic review had data that included standardized oil extracts, which do not have a
clear equivalent in the US system, each of which has a specified ratio of THC:CBD, with some
having CBD only. This is further complicated by the fact that currently no consistent mech-
anism of testing, labeling, or quality assurance exists within the states that allow for marijuana
use. For instance, a brownie sold at a local dispensary claiming “100 mg of marijuana” does not
translate to quantity of THC, CBD, or any of the other 801 cannabinoid compounds, which
all can vary according to the strain-specific trait, harvest time, and technique of harvesting. In
addition, the method of ingestion changes the chemical composition and efficacy of the
different agents contained in MMJ, further confusing the issue. In particular, different can-
nabinoids have different vaporization points, so vaporized cannabis may have quite different
ratios of cannabinoids from smoked cannabis.5 One way to compare smoked to ingested
cannabis is to use a conversion factor (0.20–0.33 of the dose smoked is the same amount as
the dose ingested).6

While the systematic review did examine many conditions, it did not explicitly review symp-
toms related to headache, dementia, peripheral neuropathy, or other conditions. It also did not
look at the anti-inflammatory effects of cannabis on the underlying disease process in condi-
tions such as Alzheimer disease or MS. Of the conditions it explored, nearly half the included
studies were rated has having such a high risk of bias that they were no more trustworthy than
expert opinion. Many studies on MMJ do not have comparison groups or have outcomes rated
by the practitioner. The high risk of bias of studies in this area adds uncertainty for the prac-
titioner facing patients who are self-medicating with marijuana that they may consider “med-
ical.” When adding MMJ to a patient’s previous drug combination, there is a cumulative risk
of interactions and worsened side effects.

This leaves the neurology practitioner in a difficult situation. From the viewpoint of
evidence-based medicine, except for a few narrow uses in MS and HD, the systematic review
does not provide specific guidance.

At the same time, it is imperative to ask whether patients are using MMJ. In Colorado where
MMJ has been available for more than a decade and recreational marijuana has been available
since January 2014, a surprising number of patients are using marijuana, typically without the
knowledge of the treating physician. In an anonymous survey on the use of complementary
medicine modalities in the Refractory Epilepsy Clinic at Denver Health, marijuana was being
used by one-third of consecutively polled patients with epilepsy.7 This finding points to a
critical need for openness and frank discussion. The frequency of dosing, amount of MMJ
being used, and perceived effect may all be helpful in understanding whether the marijuana is
serving as a “medicine” or is merely recreational. The constituent cannabinoids, as well as
other hydrocarbon compounds, may affect the metabolism of the patient’s concomitant
medications. The data on human interactions are very limited. It is possible CYP1A2 is
induced by smoking marijuana.8 There are some animal data suggesting inhibition of CYP2C
and CYP3A and induction of CYP 2B1/6.9 Other non–antiepileptic drug (AED) interactions
should be carefully investigated and education provided as needed.

Especially in conditions such as medication-resistant epilepsy, patients are very interested in
alternative therapies.7 MMJ seems most reasonable as a possible therapy following failed
epilepsy surgery or if surgery is not an option. In the case of childhood catastrophic epilepsy
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syndromes, MMJ may be considered after failure of 2 or more traditional AEDs and keto-
genic diet but perhaps prior to surgical intervention or following failed surgical intervention.

The legal morass surrounding MMJ results from the conflict between state and federal law.
To be clear, marijuana use is illegal at the federal level because the FDA classifies marijuana as a
schedule I drug. This means that marijuana has no medicinal value in the eyes of the US gov-
ernment. Yet more than 20 states allowMMJ, and 2 have approved the use of recreational mar-
ijuana. The legal ramifications of recommending MMJ are beyond the scope of this article, but
common sense should prevail: if endorsing the use of marijuana in patients, the letter of the law
should be followed. Avoiding involvement in the sale or growth of MMJ is strongly advised.

Federal law still supersedes state control, and a different political environment may bring
different attitudes about the enforcement of the federal laws surrounding marijuana use. Cur-
rently physicians in states that allow MMJ can recommend MMJ without fear of losing their
Drug Enforcement Administration license.10 There are a series of memos from the Depart-
ment of Justice outlining when they will prosecute someone no matter the state’s laws about
MMJ11–13 (see appendix e-1 at Neurology.org/cp).

Given the ambiguous legal situation, most insurance companies do not cover any form of
whole plant marijuana; however, a court case may change this policy.14 The New Mexico
appeals court required a worker’s employer to reimburse him for the cost of MMJ. The
employer’s lawyers had argued that the employer was prohibited from covering marijuana on
the grounds that it is schedule I drug, but the court did not find the argument compelling.

Results of a parental survey published since the systematic review1 reported a cohort of
children with catastrophic epilepsies who were significantly helped with CBD-enriched can-
nabis.15 Because the data were from a survey there was high risk of bias, but the data were
convincing enough for the FDA to offer an orphan drug designation.

There are multiple trials in progress investigating the effect of cannabinoids in wide-ranging
neurologic conditions: spinal cord injury, motor neuron disease, dementia, MS, and Dravet
syndrome/Lennox-Gastaut syndrome. According to clinicaltrials.gov, most of these trials are
either completed or not yet accepting participants. Two trials on epilepsy are accepting patients
(NCT02397863 and NCT02229032). It is hoped that as these studies are completed and we
learn more about the effects of cannabinoids in a variety of neurologic disorders, clearer guide-
lines will emerge. Such guidelines will become increasingly important as more states legalize
MMJ or marijuana in general.

REFERENCES
1. Koppel BS, Brust JC, Fife T, et al. Systematic review: efficacy and safety of medical marijuana in

selected neurologic disorders: report of the Guideline Development Subcommittee of the American
Academy of Neurology. Neurology 2014;82:1556–1563.

2. Armstrong MJ, Miyasaki JM; American Academy of Neurology. Evidence-based guideline: pharma-
cologic treatment of chorea in Huntington disease: report of the guideline development subcommittee
of the American Academy of Neurology. Neurology 2012;79:597–603.

3. Proal AC, Fleming J, Galvez-Buccollini JA, Delisi LE. A controlled family study of cannabis users with
and without psychosis. Schizophr Res 2014;152:283–288.

4. US Food and Drug Administration. “Off-label” and investigational use of marketed drugs, biologics,
and medical devices—information sheet. Available at: http://www.fda.gov/RegulatoryInformation/
Guidances/ucm126486.htm. Accessed February 20, 2015.

5. Hazekamp A, Ruhaak R, Zuurman L, van Gerven J, Verpoorte R. Evaluation of a vaporizing device
(Volcano) for the pulmonary administration of tetrahydrocannabinol. J Pharm Sci 2006;95:1308–1317.

6. Jones RT. Human effects: an overview. In: Peterson RC, editor. Marijuana Research Findings: 1980.
Rockville, MD: National Institute on Drug Abuse; 1980:54–80. NIDA Research Monograph 31,
June 1980.

7. McConnell BV, Applegate M, Keniston A, Kluger B, Maa EH. Use of complementary and alternative
medicine in an urban county hospital epilepsy clinic. Epilepsy Behav 2014;34:73–76.

8. Jusko WJ, Gardner MJ, Mangione A, Schentag JJ, Koup JR, Vance JW. Factors affecting theophylline
clearances: age, tobacco, marijuana, cirrhosis, congestive heart failure, obesity, oral contraceptives,
benzodiazepines, barbiturates, and ethanol. J Pharm Sci 1979;68:1358–1366.

Neurology.org/cp

Neurology: Clinical Practice |||||||||||| August 2015 Neurology.org/cp 283

Medical marijuana

ª 2015 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://cp.neurology.org/lookup/doi/10.1212/CPJ.0000000000000159
http://www.fda.gov/RegulatoryInformation/Guidances/ucm126486.htm
http://www.fda.gov/RegulatoryInformation/Guidances/ucm126486.htm
http://cp.neurology.org/lookup/doi/10.1212/CPJ.0000000000000159
http://Neurology.org/cp


9. Devinsky O, Cilio MR, Cross H, et al. Cannabidiol: pharmacology and potential therapeutic role in
epilepsy and other neuropsychiatric disorders. Epilepsia 2014;55:791–802.

10. Conant v Walters (9th Cir 2002) 309 F.3d 629, cert denied Oct. 14, 2003.
11. US Department of Justice, Office of the Deputy Attorney General David W. Ogden. Memorandum

for selected United States attorneys: investigations and prosecutions in states authorizing the medical
use of marijuana. Published October 19, 2009. Available at: http://blogs.justice.gov/main/archives/
192. Accessed June 29, 2014.

12. US Department of Justice, Office of the Deputy Attorney General James M. Cole. Memorandum for
all United States attorneys: guidance regarding marijuana enforcement. Published August 29, 2013.
Available at: http://www.justice.gov/iso/opa/resources/3052013829132756857467.pdf. Accessed June
29, 2104.

13. US Department of Justice, Office of the Deputy Attorney General James M. Cole. Memorandum for
all United States attorneys: guidance regarding marijuana related financial Crimes. Published February
14, 2014. Available at: http://www.justice.gov/usao/waw/press/newsblog%20pdfs/DAG%20Memo%
20-%20Guidance%20Regarding%20Marijuana%20Related%20Financial%20Crimes%202%2014%
2014%20(2).pdf. Accessed June 29, 2014.

14. Vialpando v Ben’s Auto. Servs., 2014 N.M. App. LEXIS 50 (N.M. Ct. App. May 19, 2014).
15. Porter BE, Jacobson C. Report of a parent survey of cannabidiol-enriched cannabis use in pediatric

treatment-resistant epilepsy. Epilepsy Behav 2013;29:574–577.

STUDY FUNDING
No targeted funding reported.

DISCLOSURES
D. Gloss serves as an evidence-based medicine consultant to the American Academy of Neurology; is a
Level of Evidence Associate Editor for Neurology; and receives publishing royalties for Neurology for the
Specialty Boards (Lippincott Williams and Wilkins, 2006). E. Maa has received funding for travel or
speaker honoraria for a NINDS clinical trial methods course. Full disclosure form information pro-
vided by the authors is available with the full text of this article at Neurology.org/cp.

Share Your Knowledge
Neurology® Clinical Practice encourages readers to share their insights, expertise,
and experiences.

� How are you employing drugs and devices in your field?

� What ethical challenges do you face?

� Do you have a case report that is illustrative of a clinical challenge?

� What challenges have you faced or successes have you enjoyed in bringing
greater efficiency to your practice?
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