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A Systematic Review of the
Evidence for Medical Marijuana
in Psychiatric Indications
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and Deepak Cyril D'Souza, MDP:<*

ABSTRACT

Objective: Marijuana has been approved for a number of psychiatric conditions
in many states in the US including posttraumatic stress disorder (PTSD),
agitation in Alzheimer’s disease, and Tourette’s disorder. In this systematic
review, we examine the strength of evidence for the efficacy of marijuana and
other cannabinoids for these psychiatric indications.

Data Sources: The literature (MEDLINE) was searched for studies published
between January 1980 and March 2015 using search terms related to marijuana
and other cannabinoids and the specific diagnosis.

Study Selection: The best quality of evidence, namely placebo-controlled,
randomized clinical trials (RCTs) and meta-analyses, was sought per PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines. In the absence of RCTs, the next best available evidence (eg,
observational studies, case reports) was reviewed. Of 170 publications that
were screened, 40 were related to the topic, 29 were included in the qualitative
synthesis, and 13 studies examined the efficacy of cannabinoids in humans.

Data Extraction: The evidence was rated using the GRADE (Grading of
Recommendations, Assessment, Development, and Evaluation) method.

Results: No RCTs have thus far examined the efficacy of marijuana for Tourette’s
disorder, PTSD, or Alzheimer’s disease. Lower-quality studies examined the
efficacy of marijuana, A%-tetrahydrocannabinol, and nabilone; the strength of
evidence for the use of cannabinoids for these conditions is very low at the
present time. The consequences of chronic cannabinoid exposure includes
tolerance, dependence, and withdrawal. Early and persistent marijuana use has
been associated with the emergence of psychosis. Marijuana impairs attention,
memory, |Q, and driving ability.

Conclusions: Given its rapidly changing legal status, there is an urgent need to
conduct double-blind, randomized, placebo- or active-controlled studies on the
efficacy and safety of marijuana or its constituent cannabinoids for psychiatric
conditions. Physicians and policy-makers should take into account the limited
existing evidence and balance that with side effects before approving medical
marijuana for psychiatric indications.
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There is a growing movement across the United States legalizing
the medical and recreational use of marijuana. As of June 2016,
the District of Columbia and 25 states in the United States have passed
legislation removing state-level penalties for the use of marijuana by
patients who have obtained certification from a physician that their
medical condition would very likely benefit from the use of marijuana.
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B Marijuana has been“approved” as medication for various
indications in 25 states and the District of Columbia, yet
the evidence of efficacy and safety is generally less than
that required by the US Food and Drug Administration for
approval of a new medication.

B Psychiatric conditions for which marijuana has been
approved in various states include posttraumatic stress
disorder, Tourette's disorder, and agitation in Alzheimer’s
disease.

B The quality of the evidence for marijuana in the treatment
of these condition is generally very low and mostly
consists of retrospective surveys and chart reviews,
case reports, and anecdotal evidence—as opposed to
randomized controlled trials.

B Potential harmful effects of marijuana include addiction
and dependence, psychosis, cognitive deficits, and the
potential for pulmonary complications.

Most of these states now have approved dispensaries
operating where individuals with physician certification can
obtain marijuana. Marijuana, however, continues to be a
Schedule I substance under US federal law.

While the list of conditions varies from state to state
(Table 1), the most commonly listed conditions include
cancer, glaucoma, HIV/AIDS, cachexia, nausea, pain,
muscle spasticity, and epilepsy. Several states have included
psychiatric conditions such as posttraumatic stress disorder
(PTSD), agitation in Alzheimer’s disease, and Tourette’s
disorder. The conditions approved for medical marijuana
have been selected on the basis of anecdotal reports, inputs
from public interest groups, advocates of medical marijuana,
and presumably, a review of the existing science. Typically,
individuals with a medical condition on the approved list
have to be certified by a physician in order to be eligible for
the program. In some states, physicians have the option to
certify patients for “other” conditions not specifically listed if,
in the physician’s opinion, the benefits of medical marijuana
outweigh the potential risks.

In addition to crude marijuana, a number of products
containing individual cannabinoids have been manufactured,
tested, and approved by regulatory agencies in the United
States, Europe, and Canada. Dronabinol consists of purified
oral A%-tetrahydrocannabinol (THC) and is approved by the
US Food and Drug Administration (FDA) for the treatment
of cachexia associated with HIV/AIDS. Dronabinol and
nabilone (an oral THC analog) are approved in the United
States for the treatment of nausea and vomiting associated with
chemotherapy. Nabiximols is a combination (approximately
1:1 ratio) of THC and cannabidiol in oromucosal spray
formulation and is approved in Canada and many European
countries to treat spasticity in multiple sclerosis. To date,
there is no approval by the FDA (or equivalent agencies) for
any cannabinoid for the treatment of a psychiatric disorder.

Thus far, there are few meta-analyses or systematic reviews
of medical marijuana for psychiatric indications to guide
policy-makers and mental health clinicians. In this article,

Table 1. Common Qualifying Conditions for Medical
Marijuana as of June 2016

States® Where Approved
Condition as Qualifying Condition
Medical indication

Amyotrophic lateral

AZ, DE, IL, ME, MA, MI, MN, NJ, NM, NY, PA

sclerosis
Cancer AK, AZ, CA, CO, CT, DC, DE, HlI, IL, ME, MA, MI,
MN, MT, NV, NH, NJ, NM, NY, OH, OR, PA, RI,
VT, WA
Glaucoma AK, AZ, CA, CO, CT, DC, HI, IL, ME, MA, MI, MN,
MT, NV, NH, NJ, NM, OH, OR, PA, RI, WA
HIV/AIDS AK, AZ, CA, CO, CT, DC, DE, HI, IL, ME, MA, MI,

MN, MT, NV, NH, NJ, NM, NY, OH, OR, PA, RI,
VT, WA

AK, AZ, CA, CO, CT, DC, DE, HI, IL, ME, MD, MA,
MI, MN, MT, NV, NH, NJ, NM, NY, OH, OR, PA,
RI, WA

IL, NH, NJ, NY

AK, AZ, CA, CO, DE, HI, ME, MD, MI, MN, MT, NV,
NH, NJ, NM, OR, RI, VT, WA

AK, AZ, CA, CO, DE, HI, IL, ME, MD, MI, MN, MT,
NV, NH, NJ, NM, OH, OR, PA, RI, VT, WA

CT, IL, MA, NM, NY, OH, PA

AK, AZ, CA, CO, CT, DE, HI, IL, ME, MD, MI, MN,
MT, NV, NH, NJ, NM, NY, OH, OR, PA, RI, VT,
WA

IL, NH, OH

Multiple sclerosis or
muscle spasticity

Muscular dystrophy
Nausea or vomiting

Pain®

Parkinson’s disease
Seizures/epilepsy

Traumatic brain injury
Psychiatric indication®
Posttraumatic stress
disorder
Agitation in Alzheimer’s
disease
Tourette's disorder

AZ, CT, DE, ME, MI, NV, NM, NY, OR, PA
AZ, DE, IL, ME, MI, NH, NY, OH, OR, PA, RI

IL, MN, OH, PA

aStandard US postal abbreviations (www.usps.com).

bVarious states stipulate various subtypes of pain (ie, chronic pain; chronic,
severe pain; intractable pain).

“In April 2016, PA legalized marijuana use for autism; there are no published
studies examining the efficacy of marijuana for autism.

we systematically review the evidence base for cannabis in
psychiatric conditions with a secondary goal to review the
side effects and adverse outcomes observed in studies.

METHODS

The literature was systematically searched (MEDLINE)
for studies published between January 1980 and March 2015
using search terms [marijuana OR cannabis OR cannabinoid
OR Dronabinol OR Nabilone OR THC] AND [posttraumatic
stress disorder OR Tourette OR dementia OR Alzheimers]. (See
PRISMA [Preferred Reporting Items for Systematic Reviews
and Meta-Analyses] flowchart!?). Studies or conference
proceedings were also identified using cross-references
and data were sought by contacting authors when it was
unavailable from published manuscripts. The best quality
of evidence, namely placebo-controlled, randomized clinical
trials (RCTs) and meta-analyses was sought. In the absence of
RCTs, the next best available evidence (observational studies,
case reports, etc) was reviewed. When good evidence for
marijuana was lacking, supportive evidence from the use of
synthetic cannabinoids was sought. Of 170 manuscripts that
were screened, 40 were related to the topic, 29 were included
in the qualitative synthesis, and 13 studies examined the
efficacy of cannabinoids in humans (Figure 1). Studies were
rated independently by 2 raters (R.R., S.T.W.) on quality,
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Figure 1. PRISMA Flow Diagram? for the Systematic Review of the Evidence for Marijuana

in Psychiatry
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3PRISMA flow diagram and methodology described in Moher et al.2 For more information,

visit www.prisma-statement.org.

Abbreviations: GRADE = Grading of Recommendations, Assessment, Development, and Evaluation;
PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

consistency, generalizability, and effect size using the GRADE
(Grading of Recommendations, Assessment, Development,
and Evaluation) method.? Discrepancies were reconciled by
mutual discussion. The study was considered exempt from
Institutional Review Board approval.

PHARMACOLOGY OF MARIJUANA

Marijuana is not a single drug, but rather a complex
and highly variable* blend of approximately 400 chemical
compounds that include phytocannabinoids, terpenoids,
and flavonoids that produce individual, interactive, and
“entourage” effects.” Different strains of marijuana contain
different proportions of cannabinoids,* making it difficult
to compare uncontrolled studies. Unlike FDA-approved
medications, the proportion, content, and potency of
marijuana’s active constituents may vary considerably. Thus,
attributing marijuana’s positive or negative effects to any of
its many constituents remains challenging.

A°-tetrahydrocannabinol, the principal psychoactive
constituent of cannabis, is a partial agonist at cannabinoid-1

receptor (CB1R). However, there are more than 70 other
phytocannabinoids present in marijuana including
cannabidiol, cannabigerol, cannabichromene, etc, some of
which may possess individual pharmacologic effects®” and
may modify the effects of THC.> For example, cannabidiol
may have anxiolytic and antipsychotic-like effects that
offset some of the effects of THC.® Other cannabinoids have
been shown to potentiate the analgesic effects of THC,’
have anti-inflammatory and antioxidant properties,'” have
anticonvulsant properties,” and even appetite-stimulating
effects.!! Furthermore, the cannabinoids and terpenoids
present in marijuana may also have entourage effects.’
Cannabinoids have multiphasic, dose-dependent effects
in preclinical studiesS*1-SR** with anxiolytic effects at lower
doses and anxiogenic effects at higher doses.!> THC has
been shown to have biphasic effects on blood pressure,
fear-coping strategies, and intracranial self-stimulation.

*SR =supplementary reference, eg, SR1 means supplementary
reference 1; these references are available in the supplementary material
at PSYCHIATRIST.COM.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 77:8, August 2016

PSYCHIATRIST.COM [ 1052



Wilkinson et al

Figure 2. The Endocannabinoid System
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SR3.SR4 This multiphasic profile of effects has important
implications for the therapeutic application of cannabinoids.

OVERVIEW OF THE ENDOCANNABINOID SYSTEM

The endocannabinoid (eCB) system is a neuromodulatory
system consisting of two G-protein-coupled receptors,
cannabinoid-1 receptor (CB1R) and cannabinoid-2 receptor
(CB2R); lipid ligands including anandamide (AEA) and
2-arachidonoylglycerol (2-AG); and enzymes involved
in eCB biosynthesis(N-acylphosphatidylethanolamine-
selective phospholipase D [NAPE-PLD] and diacylglycerol
lipase [DAG-L]) and degradation (fatty acid amide hydrolase
[FAAH], monoacylglycerol lipase [MAG-L], and alpha/

beta-hydrolase domain containing 6 [ABHDG6], aka,
monoacylglycerol lipase ABHDG6 or 2-arachidonoylglycerol
hydrolase) (for reviews see references 7, 13, and 14) (Figure
2). CB1Rs are critical in mediating the psychoactive effects
of cannabinoids and are expressed mainly in the brain,
whereas CB2Rs are mostly expressed peripherally. eCBs
are synthesized and released on demand, after which they
travel back to activate the presynaptic CBIR, resulting in
braking the further release of neurotransmitters.S*>-SR
eCBs are rapidly removed by a transport system that is
yet to be fully characterized. Anandamide is hydrolyzed
by FAAH while 2-AG is hydrolyzed by both FAAH and
MAG-L. Inhibition of FAAH and MAG-L prolongs the
activity of anandamide and 2-AG, respectively, and may
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offer an alternative to treatment with phytocannabineids
(components of cannabis).

In contrast to eCBs, THC is metabolized over several
hours before being excreted. Therefore, the duration of
effects of THC and eCBs is very different, with eCBs having
brief effects whereas THC has prolonged effects.

Notably, the eCB system may have an important role
in neurodevelopment that may explain why adolescence
is a critical period wherein individuals are particularly
susceptible to the negative effects of cannabis (discussed in
the section on tolerance, dependence, and withdrawal).

REVIEW OF EVIDENCE ABOUT
MARIJUANA FOR PSYCHIATRIC INDICATIONS

Tourette’s Disorder

There are no published RCTs of marijuana for Tourette’s
disorder. Miiller-Vahl et al'® conducted a double-blind,
randomized, placebo-controlled crossover trial of dronabinol
(THC) in patients with Tourette’s disorder (n=12) who
received a single dose of THC (5-10 mg) or placebo,
followed by a 4-week washout period before crossing over
to the other treatment condition. Tic severity 3-4 hours after
dosing was reduced significantly relative to before drugon a
self-administered tic severity scale but not on the clinician-
administered scales (Table 2).

In a second double-blind, placebo-controlled tria
patients with Tourette’s disorder (n=24) were randomized
to 6 weeks of dronabinol or placebo, with the first and last
10 days to titrate on and off the medication, respectively.
There were significant improvements in some (but not all)
visits between treatment groups in some (but not all) of the
clinical scales assessing tic severity (Table 2). There were
statistically significant improvements in videotape-based
ratings of motor tic intensity for 1 of the 2 visits during full-
dose treatment, but not motor tic frequency, phonic tics, or
number of areas of body involved.!>-26

A Cochrane systematic review?’ concluded that there is
insufficient evidence to support the use of cannabinoids for
the treatment of tics in Tourette’s disorder.

Observational studies and case reports. Among patients
with Tourette’s disorder who had used marijuana (n=17/64),
most (82%) reported a reduction or remission of symptoms
with marijuana use.?® There are a number of case reports
SRIO-SRIS jny which oral THC or marijuana has been reported
to reduce tic severity in patients with Tourette’s.

Summary. The overall GRADE of evidence for studies
of cannabinoids in Tourette’s disorder is very low (Table
3) based on small sample sizes, lack of intention-to-treat
analysis, possible selection bias, lack of adjustment for
multiple comparisons, and inconsistent results across
different scales that were used to measure the same symptom
(ie, tics).

1’16

Posttraumatic Stress Disorder
There are no RCTs examining the efficacy or safety of
marijuana in PTSD. Four published studies'”** examined

Medical Marijuana for Psychiatric Indications
the efficacy of cannabinoids while 2 unpublished studies**?
reported on the efficacy of marijuana in PTSD (Table 2).

Cameron et al'” conducted a retrospective chart review
of patients (n=104) at a mental health and correctional
facility that treated adult male offenders with seriously
mental illness. While approximately 90% of these patients
were diagnosed with PTSD, the review included patients with
varying comorbid diagnoses (including mood, psychotic,
and substance use disorders). The patients were prescribed
nabilone (a synthetic THC-analog) at varying doses (range,
0.5-6 mg) for a variety of indications, including insomnia,
nightmares, chronic pain, nausea/vomiting, and anorexia.
Of note, 91% met criteria for marijuana dependence prior
to admission. Nabilone was found to be associated with a
significant improvement in duration of sleep and functioning,
significant reduction in nightmares, and improvement in
PTSD symptom severity.

In a retrospective chart review!® of PTSD patients (n=47)
with nightmares despite pharmacotherapy who were treated
with adjunctive nabilone (0.5-6 mg), 72% of patients
reported experiencing either cessation of nightmares or a
significant reduction in nightmare intensity, improvement
in sleep time, sleep quality, daytime flashbacks, and night
sweats based on self-report. Nabilone was discontinued in
28% of patients because of side-effects.

In a double-blind, crossover-design RCT,' 10 male
soldiers diagnosed with PTSD, with trauma-related
nightmares despite standard pharmacotherapy, received
nabilone (0.5 mg, titrated to effect or maximum of 3 mg) or
placebo for 7 weeks followed by a 2-week washout period
prior to crossing over. Nabilone resulted in significant
reduction in nightmares as measured by mean reduction
in the CAPS Recurrent Distressing Dreams item. However,
there were no differences on the Clinician-Administered
PTSD Scale (CAPS) Difficulty Falling or Staying Asleep item.
The study also used the PTSD Dream Rating Scale, but data
on this measure were not reported.

In a 3-week, open-label study, Roitman et al*’ administered
oral THC (2.5-5 mg twice daily) as an add-on to current
pharmacologic treatment in patients (n=10) with chronic
PTSD (symptoms >1 year using DSM-IV criteria). The
study reported significant improvement on CAPS Arousal
subscore, but not on Avoidance or Intrusion subscores or
CAPS Total score; significant improvement in sleep quality
and frequency of nightmares, but not number of nights with
nightmares; and significant improvement on the Clinician
Global Impressions scale.

In an unpublished open-label study, Mashiah?! examined
the efficacy of adjunctive marijuana in 29 Israeli male combat
veterans diagnosed with PTSD. Patients smoked marijuana
ad-lib until they felt relaxed, up to a maximum of 100 g
per month. The authors reported a significant decrease in
CAPS Total score from baseline to first follow-up (n=26)
at approximately 4.3 months, second follow-up (n=25) at
approximately 7.6 months, and last follow-up (n=10) at
approximately 11.3 months. As noted, patient retention
was poor. In a conference abstract, Reznik?? reported an

120
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Medical Marijuana for Psychiatric Indications

observational study of 160 Tsraeli mili-

tary personnel with PTSD who applied
for a medical marijuana license. Par-

»

ticipants who received licenses (about
use of 2-3 g/d, “in most cases” there was

50%) were followed up for 2 years. The
authors report that with daily cannabis
an improvement in quality of life, pain,
CAPS scores, and a discontinuation or
and sedatives. The abstract, however,

lowering of dosage of pain medication
lacked details of statistical analysis.

Observational studies and case
reports. PTSD diagnosis has been found
to be associated with lifetime history of
marijuana use as well as past year daily
marijuana use after controlling for
anxiety, mood disorder, and type and
frequency of trauma.** Bonn-Miller et
al** reported that lower degree of change
in PTSD severity during the course of
residential treatment was associated with

significantly greater frequency of mari-

80) seeking enrollment

juana use at 4-month follow-up. This

association was not seen with alcohol
or other drugs. Greer et al*® found that

participants (n
into New Mexico’s Medical Marijuana

Program reported improvement in

PTSD symptoms when they were using
marijuana compared to when they were
not, based on retrospective recall. Boden
et al*® reported that PTSD symptom
severity was positively associated with
marijuana use as a coping mechanism,
greater degree of problems associated

with marijuana use, greater severity
of marijuana withdrawal, and greater
degree of craving related to compulsiv-

ity and emotionality. Patients with high
PTSD scores reported using marijuana

primarily as a coping mechanism and
to help with sleep.>*3¢ The association

between PTSD symptom severity and
degree of marijuana use may be mod-
erated by degree of avoidance, in that

marijuana use enables avoidance among

Summary. The overall GRADE of

patients with severe PTSD.?” Degree of
marijuana use is also related to prior
experience with marijuana and expec-
tancy of its effects on PTSD symptoms.*®
evidence for studies of cannabinoids
in PTSD is very low (Table 3). Emerg-
ing data about the effects of the eCB

system on extinction learning®® may
provide a stronger basis for future
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Wilkinson et al

Table 3. GRADE Rating of Clinical Studies of Marijuana and Individual Cannabinoids for Psychiatric Indications
No. of Patients

. Active Total

Quality Assessment Cannabinoid GRADE
No. of Studies (Reference) Design Type? Quality? Consistency® Directness® Effect Size® (Reference)  Placebo Scoref
Nabilone for Nightmares in PTSD
2 Retrospective chart +2 -3 0 -2 0 90'7+4718 -3
(Cameron et al, 2014"7; review, observational =137 VERY LOW
Fraser, 2009'8) study
Comments:

Quality: Sparse data (n=137), no control group, selective reporting, variable dosage of nabilone for multiple indications, no control for effects of cannabis
withdrawal or other psychotropic medications, did not use standardized rating scale in the de Bitencourt et al study?

Directness: Poor generalizability (91% of participants met criteria for cannabis dependence in Bonn-Miller et al®%), uncertain diagnosis in
Bonn-Miller et al,>® unclear prior experience with marijuana in de Bitencourt et al®®

1 Randomized trial +4 -3 -1 0 +1 10 9 1
(Jetly et al, 2015™) VERY LOW
Comments:

Quality: Sparse data (n=10), questionable blinding integrity because of psychoactive effects, incomplete reporting, inadequate statistical analysis

Consistency: Improvement on CAPS Recurring Distressing Dreams item but not on CAPS Difficulty Falling or Staying Asleep item or PTSD Dream Rating
Scale (data not shown)

Effect size: Moderate effect size

Nabilone for PTSD Severity

1 Randomized trial +4 -3 0 -1 +1 10 9 1
(Jetly et al, 2015 VERY LOW
Comments:

Quality: Sparse data (n=10), questionable blinding integrity because of psychoactive effects, inadequate statistical analysis
Directness: Use of cointervention (psychotherapy, medication)
Effect size: Moderate effect size

1 Retrospective chart +2 -3 0 -2 0 103" -3
(Cameron et al, 2014'7) review VERY LOW
Comments:

Quality: Sparse data (n=103), no control group, selective reporting (PCL n=58, GAF n=103), variable dosage of nabilone for multiple indications,
no control for effects of cannabis withdrawal or other psychotropic medications
Directness: Poor generalizability (91% of participants met criteria for cannabis dependence), uncertain diagnosis

THC for Nightmares in PTSD

1 Prospective, open-label +2 -3 -1 0 0 10 -2
(Roitman et al, 201429 trial VERY LOW
Comments:

Quality: Sparse data (n=10), no blinding, no control group, nonstandardized administration of THC
Consistency: Inconsistent effects (improvement in frequency of nightmares, but not number of nights with nightmares)

THC for PTSD Severity

1 Prospective, open-label +2 -3 -1 0 0 10 -2
(Roitman et al, 201429) trial VERY LOW
Comments:

Quality: Sparse data (n=10), no blinding, no control group, nonstandardized administration of THC
Consistency: Inconsistent effects (improvement on CAPS Hyperarousal but not Total score or other subscales)

Cannabis for PTSD Severity

2 Prospective open-label +2 -3 0 -1 0 292'+80 -2
(Mashiah, 2012%"; trial, observational (approx)?? VERY LOW
Reznik, 2011%2) study =109

Comments:

Quality: Sparse data (n=109), no blinding/control group, varying quantity of marijuana use (2-3 g/d; 100 g/mo), low retention rate (< 35%) in Ahmed et al 3!
no statistical analysis in Krishnan et al*2

Directness: Concomitant use of other psychotropic medications, heterogeneous sample (PTSD, PTSD & depression, PTSD & pain) in Krishnan et al*?

THC for Tics in Tourette’s Disorder

2 Randomized trials +4 -3 -1 -1 +1 1215471 1215410 0
(Maller-Vahl et al, 2002>; =19 =22 VERY LOW
Miiller-Vahl et al, 2003'6)

Comments:

Quality: Sparse data (n=29), questionable blinding integrity because of psychoactive effects, no ITT analysis, subanalyses performed with very small sample
size, lack of adjustment for multiple comparisons

Consistency: Inconsistencies among measurements assessing tics

Directness: Short follow up/time period (single dose) in Volicer et al?3

Effect size: Moderate effect size

(continued)
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Medical Marijuana for Psychiatric Indications

Table 3 (continued). GRADE Rating of Clinical Studies of Marijuana and Individual Cannabinoids for Psychiatric Indications

No. of Patients

. Active Total

Quality Assessment Cannabinoid GRADE
No. of Studies (Reference) Design Type® Quality® Consistency® Directness? Effect Size® (Reference)  Placebo Scoref
THC for Agitation in Alzheimer's Disease
1 Randomized cross-over +4 -3 -1 0 0 12 12 0
(Volicer et al, 1997%3) trial VERY LOW
Comments:
Quality: Sparse data (n=15), no ITT analysis, selective reporting
Consistency: Analysis on measure of agitation (CMAI) does not show a specific treatment effect.
1 Retrospective chart +2 -3 0 -2 0 40 -1
(Woodward et al, 20142%) review VERY LOW
Comments:

Quality: Sparse data (n=40), substantial recall bias (patient were evaluated retrospectively via chart review rather than by clinical examination),

no control group

Directness: Short follow-up time (7 days), confounding effect of other concomitant medications, heterogeneous sample

THC for Nocturnal Activity in Alzheimer’s Dementia

1 Randomized, crossover +4 -3
(Walther et al, 2011%) trial
Comments:

-1 -2 0 2 2 -2
VERY LOW

Quality: Sparse data (n=2), no washout period, uncertain blinding integrity, inadequate statistical analysis

Consistency: Effect of THC only seen in 1 subject but not in the other

Directness: Use of cointerventions (lorazepam, pipamperone), uncertain generalizability (n=2), possible carryover effects

1 Prospective, open-label +2 -2
(Walther et al, 200624 trial
Comments:

Quality: Sparse data (n=6), no control group

Directness: Use of cointerventions (lorazepam, clomethiazole, pipamperone)

0 =1 0 6 =1
VERY LOW

aType of evidence is generally assessed as +4 (randomized controlled trial) or +2 (observational study).

bQuality: Up to 3 points are deducted for problems such as sparse data (N <200), flaws in blinding or analysis, incomplete reporting, subjective outcomes,
subgroup analyses, poor methods in general, and other such methodological flaws.

Consistency: 1 point is added for evidence of a dose response; 1 point is deducted for inconsistent results among or within studies.

dDirectness: Up to 2 points are deducted for problems that affect the real-world effectiveness, such as decreased generalizability, exclusion of selected
participants (ie, nonresponders), high or low dose of drug, no direct comparison between groups, short follow-up.

CEffect size: 2 points are awarded if all odds ratios/relative risks >5 or <0.2 and significant; 1 point is awarded for all odd ratios/relative risks >2 or <0.5 and

significant; otherwise, no points are awarded.
fOverall GRADE Score: > 4= high, 3=moderate, 2=low, < 1=very low.

Abbreviations: CAPS =Clinician-Administered PTSD Scale, CMAI=Cohen-Mansfield Agitation Inventory, GAF =Global Assessment of Functioning,
GRADE =grading of recommendations, assessment, development and evaluation; ITT =intention-to-treat; PCL-C=Posttraumatic Stress Disorder Checklist,
PTSD = posttraumatic stress disorder, RCT =randomized controlled trial, THC = A®-tetrahydrocannabinol. Symbol: ... =no placebo-control arm.

hypothesis-driven clinical trials. Especially given recent evi-
dence suggesting poorer outcomes in PTSD patients who
use marijuana,®® there is an urgent need for adequately pow-
ered, double-blind RCTs with adequate control for effects of
prior expectancy and symptoms of marijuana withdrawal
that overlap with symptoms of PTSD (namely, sleep distur-
bance, nightmares, and anxiety). Future studies should strive
to measure specific effects on PTSD symptoms that are dis-
tinct from the effects of marijuana as an avoidance strategy
or coping mechanism.

Agitation in Alzheimer’s Disease and Other Dementias
There are no published RCTS with marijuana for agitation
in Alzheimer’s disease or other dementias. There are 4
prospective studies, 1 retrospective study, and a Cochrane
systematic review assessing the efficacy of oral THC for the
treatment of various symptoms associated with dementia
(Table 2). In a retrospective study,’® inpatients (n=40) with
dementia showed statistically significant improvements in
measures of agitation, aggressiveness, resisting care, aberrant
vocalization, and percent of meals consumed after 7 days of
treatment dronabinol compared to pretreatment. No changes
were found in weight, number of psychoactive medications,

number of nighttime awakenings, GAF, or observed sleep
time. Frequent side effects were sedation and delirium.

Volicer et al* evaluated the efficacy of dronabinol
(2.5 mg twice daily) in 12 inpatients with dementia who
exhibited food-refusing behaviors in a randomized, 6-week,
double-blind, placebo-controlled, crossover design. Body
weight increased significantly during the course regardless
of treatment order (P=.006); the effect of treatment on
weight gain was greater for those receiving dronabinol
first (P<.017). Skin-fold thickness increased significantly
(P=.016), but there was no effect of treatment or order.
Caloric intake, plasma albumin, and lymphocyte counts
did not change significantly. The only reported statistically
significant behavioral change was an interaction of
treatment order x time (P=.05) wherein subjects who
received dronabinol first showed greater improvement in
measures assessing agitation. Notably, the rate of tiredness/
somnolence was approximately twice as high during active
treatment phase compared to placebo phase.

Walther et al?* evaluated the efficacy of dronabinol
for the treatment of nighttime agitation in an open-label
trial of 6 patients with dementia, using nocturnal motor
activity (measured by actigraphy) as a proxy. In a pre-post

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.
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comparison, noeturnal motor activity was significantly
reduced after 14 days of treatment. Composite score on the
Neuropsychiatric Inventory (NPI), a measure of dementia
outcomes, was also significantly lower after treatment
compared to baseline, with significant changes notable in
the subscores measuring aberrant motor activity, nighttime
behaviors, agitation, appetite disturbances, and irritability.
In a follow-up RCT,* 2 patients were randomized to receive
treatment with oral THC (2.5 mg) or placebo for two weeks
before crossing over (no wash out). Both patients reportedly
showed more stability, less fragmentation, and stronger
circadian rhythm patterns in circadian rhythm analyses;
results of dementia outcomes (measured by NPI) were
mixed.

Ahmed et al®! studied the safety and efficacy of oral THC
(0.75-1.5 mg) or placebo in a RCT of 10 dementia patients.
Six THC-related adverse events were reported including
dizziness, fatigue (n=2), and agitation (n=3), all of which
were judged to be transient and minor in severity; efficacy
outcomes have not yet been published (ClinicalTrials.gov
identifier: NCT01302340).

A Cochrane systematic review of the literature® concluded
that there is insufficient evidence that cannabinoids are
effective for the treatment of behavioral disturbances
associated with dementia. Another systematic review*’ noted
that there is a lack of adequately powered trials showing
efficacy and safety of cannabinoids in older adults generally,
though small studies have suggested an acceptable safety
profile in both healthy*! and demented®! geriatric patients.

Case report. Additionally, 1 case report documents
significant and sustained improvement after nabilone
treatment in a 72-year-old demented man with severe
behavioral problems refractory to antipsychotics, gabapentin,
citalopram, lorazepam, and trazodone.*?

Summary. The overall GRADE score for the use of
cannabinoids in the treatment of dementia-related symptoms
is very low (Table 3). Of note, there is some evidence for
the involvement of the eCB system in Alzheimer’s disease.*?
The limitations of published trials include small sample
size, lack of control groups, retrospective assessments,
lack of randomization and blinding, use of pre-post
comparison, short durations, lack of intention-to-treat
analysis, possible carry-over effects in the crossover study,
and inconsistent results using different measures designed
to assess the same outcomes. One positive aspect of this
emerging literature was the use of objective measures (eg,
actigraphy) to assess nighttime agitation. Notably, several
other objective measures showed no differences by group
(treatment vs placebo) or in pre-post comparisons.?>*%26 Tt
remains possible that the purported “calming” effect of THC
in agitated dementia patients is explained by nonspecific
sedation. Indeed, sedation was one of the most frequent side
effects of dronabinol in these studies.>?® Given the well-
known effects of cannabinoids on cognitive domains that
are already impaired in dementia, future studies must also
weigh the purported benefits against the cognitive impairing
effects of cannabinoids.

Other Indications

Medical marijuana has also been approved for a number
of medical (eg, Crohn’s disease), neurologic (eg, epilepsy
and Parkinson’s disease), and general conditions (eg, pain)
that are associated with psychiatric and psychological
comorbidity.5*1¢-5823 Thus, mental health clinicians might
be involved in caring for clients who are taking medical
marijuana for other conditions. The quality of the evidence
for other such indications is reviewed elsewhere (see
Supplementary References SR24-SR26).

Discussion

The overall GRADE of evidence for studies of
cannabinoids in Tourette’s disorder, PTSD, and agitation
in Alzheimer’s disease and other dementias is very low.
Clinicians should exercise caution in certifying medical
marijuana for these psychiatric disorders.

The data for this systematic review were derived from
published manuscripts of the studies and published
conference proceedings or obtained through personal
communication with the authors. While it is hoped that
this systematic review accurately captures the efficacy
measures in individual studies, additional data on specific
measures such as sleep or pain that may have been collected
by authors but not included in their publications were not
available and is a potential limitation.

To enable clinicians and patients to make an informed
decision in light of the absence of evidence, and since
clinical decisions are often based on a discussion about risk
versus benefit, we review the risks of medical marijuana in
the following section.

RISKS OF MEDICAL MARIJUANA

Side Effects

Since few RCTs have specifically assessed the safety
of crude marijuana, most of the data on safety has to be
extrapolated from clinical trials with cannabinoids (eg,
dronabinol and nabilone) or from data on marijuana
abuse. The most commonly reported side effects in trials
of cannabinoids include dizziness, tiredness, sedation,
lightheadedness, headache, anxiety, disorientation,
dry mouth, falls, fatigue, weakness, nausea, feeling of
intoxication or “stoned,” euphoria, and oromucosal
discomfort.!>16:31SR27-SR36 [y trials of smoked marijuana,
cough, throat irritation, and mouth pain or a sensation
of burning have been reported.S**4-583 QOther side effects
included seizure, emotional lability, anxiety/nervousness,
hallucinations, paranoid reactions, and euphoria. Generally,
these are rated as mild in severity. Patients with preexisting
psychosis have been reported to experience a worsening of
psychosis; other side effects may be greater in those who
are marijuana-naive, with adverse events occurring in 44%
of marijuana-naive patients compared to 28% of marijuana
dependent patients in one study.!” In most studies, side
effects were based on self-report and not systematic
assessments.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.
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Tolerance, Dependence, and Withdrawal

Tolerance. Tolerance to the analgesic, hypothermic,
and hypomotor effects of CBIR agonists has been shown
in animal species and develops within days; tolerance to
memory and endocrine effects takes longer to develop.
SR37-SR40 T humans, tolerance develops to effects on
mood, memory and cognition, heart rate, blood pressure,
and hormones®!-SR44; the magnitude of tolerance is
proportional to the dose and duration of exposure. The
rate and time-course of the development of tolerance to
the various effects of CBIR agonists varies.

Dependence. Approximately 9% of people who use
marijuana are estimated to develop dependence.** The risks
of marijuana dependence decrease over a 10-year period.
However, people who use marijuana at least 5 times a year
are likely to continue the same level of use for at least 10
years.*® Furthermore, lifetime rates of addiction in those
who begin use in adolescence have been reported close to
17%.% Although the lifetime prevalence of dependence in
marijuana users (9%) is lower than rates of dependence for
tobacco (32%), heroin (23%), cocaine (17%), and alcohol
(15%),* this portion represents a significant number given
the overall high prevalence of marijuana use.

Withdrawal syndrome. The administration of CB1R
antagonists has been shown to precipitate a withdrawal
syndrome in animals chronically exposed to CB1R
agonists.””** In humans, a marijuana withdrawal
syndrome has been described in retrospective self-report
studies, prospective studies, and human laboratory
studies involving the administration and discontinuation
of cannabinoids.*S*5-SR50 Now recognized in DSM-5
as a distinct entity, cannabis withdrawal syndrome is
characterized by anger, aggression, appetite change,
weight loss, irritability, anxiety, restlessness, altered
sleep, strange dreams, marijuana craving, and physical
discomfort #*50:SR44-5R54 1 egs common symptoms include
chills, depressed mood, stomach pain, and sweating. Most
symptoms appear within 1 day of abstinence, peak within
2-3 days, and resolve within 1-3 weeks. Two studies*>°
evaluated symptoms for at least 4 weeks and observed
prominent withdrawal symptoms during the initial 2 to 3
weeks of abstinence, some of which persisted through the
entire study period. The findings of these studies suggest that
withdrawal symptoms may persist longer than 4 weeks.**>
Characteristic of a true withdrawal syndrome, abstinence
symptoms occur with blind discontinuation and resolve
with CB1R agonist re-administration, Sk44SR45.5R49,SR52,5R55

Adaptation of the CBIR system associated with
tolerance. Exposure to CB1R agonists is accompanied
by receptor down-regulation, desensitization of receptor-
mediated G-protein activation, and alterations in CBIR
mRNA levels.S®56-5R65 More recently, CBIR down-
regulation associated with chronic marijuana use in humans
has been demonstrated both postmortem and in vivo.*!
These changes are related to the duration and magnitude of
exposure to cannabinoids and have a distinct regional and
temporal profile, with CBIR down-regulation occurring

Medical Marijuana for Psychiatric Indications

first in the cerebral cortexand hippocampus followed by the
basal ganglia and cerebellum.SR40-SR61,SR66-SR69

Reversal of adaptation with abstinence. With prolonged
abstinence, there is recovery in the number and function of
CB1Rs over 2 weeks.*? In vivo human imaging studies suggest
that CB1R down-regulation associated with marijuana
dependence recovers within 2-4 weeks of abstinence.’!

Psychosis and Other Psychiatric Disorders

Transient™ as well as persistent psychosis®* has been
associated with marijuana use. Transient, marijuana-induced
psychosis can outlast the period of acute intoxication and
can persist for as long as 30 days.> The risk of psychosis
associated with marijuana is increased in early and chronic
use.”® The relationship between marijuana and persistent
psychosis fulfills many but not all of the standard criteria for
causality.>> Marijuana use has also been shown to exacerbate
the course of illness in individuals with established psychotic
disorders and may be a component cause in the etiology
of schizophrenia.>® Observational studies of patients with
psychotic disorders indicate that those with a history of
marijuana use (compared to those with no such history)
have an earlier age at onset of illness by 2.7 years.>® Given
that medical marijuana is mostly prescribed for chronic
conditions and that chronicity heightens the risk of psychosis
in marijuana use, psychosis represents a real risk. Emerging
evidence suggests marijuana use has also been shown to be
associated with worsening manic symptoms in patients with
bipolar disorder.5*”°-SR72 Heavy marijuana use has also been
associated with increased risk for depressive disorders.””

Cognitive Deficits

Acute effects. Marijuana and other cannabinoids can
acutely impair several domains of cognitive function,
including reaction time, attention, divided attention, signal
detection, allocation of attention, information processing
speed, spatial working memory and maze accuracy, verbal
learning and recall, procedural memory, associative
learning, tracking accuracy, time estimation, distance
estimation, set shifting, motor coordination, and danger
perception.5»SR73-SR105

Long-term effects. Adverse effects associated with long-
term marijuana use also include cognitive decline in the form
of deficits in attention, executive functioning, memory, and
IQ.%-%1 It is thought that these impairments persist beyond
the period of intoxication and are related to dose, duration,
frequency, and age at first marijuana use.®* In a longitudinal
cohort following over 1,000 subjects from birth to age 38,
Meier et al® showed that those with persistent marijuana
use experience a significant decline in IQ. Moreover, this
decline was greatest in those who began use in adolescence
versus adulthood (8-point vs 6-point decline in 1Q). This
trend did not reverse after cessation of marijuana. Alternate
hypothesis that this association was confounded by low
socioeconomic status of cannabis users or conscientiousness,
one of the traits of Five-Factor Model of personality, were
not supported in this cohort.SR106-SRI08 The asgociation
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between cannabis use and poor academic performance
persisted despite controlling for socioeconomic status in a
separate cohort as well.®* Other studies show that deficits in
neuropsychological functioning can reverse after cessation
of marijuana use, but recovery times can vary from a week
to 3 months to 2 years of abstinence.SR109-SR112

Effects on Driving

Marijuana is the most common illicit drug implicated in
motor vehicle fatalities.** Epidemiologic data suggest that
recent marijuana use increases risk of a motor vehicle accident
by approximately 2-fold.®> Marijuana and cannabinoids are
well known to impair a number of driving-related conditions
including attention, reaction time, working memory,
processing speed, working memory, procedural memory,
tracking accuracy, time estimation and distance estimation.%
Marijuana and THC have been shown to significantly impair
on-road driving to levels equivalent to driving with blood
alcohol levels of 0.05%-0.1%.58113-SR115 Occasional users of
marijuana are more sensitive to the driving impairing effects
of marijuana and THC than heavy users.

In driving simulation studies, marijuana and THC
produce dose-related impairments in a number of driving
outcomes including speed variance, lane deviation, steering
instability, and braking distance.5”® Interestingly, while
people underestimate their driving impairments under the
influence of alcohol, under the influence of marijuana or
THC, people seem to be more aware of impairment and
therefore drive more slowly.®”SR116-SR118 Rinally emerging
data suggest that under the influence of both alcohol
and marijuana, driving impairments may be more than
additive 68SR119-SR123

Pulmonary Effects

Although still controversial, the effects of long-term
marijuana smoking on pulmonary function , as well as the
risk of lung cancer,}124-5R126 are a persistent concern. Heavy
and chronic marijuana smoking may lead to symptoms
of bronchitis, increased airway resistance, and airway
inflammation.®® However, lower levels of marijuana use do
not appear to be associated with these symptoms.”® (The
effect of cannabis use on other aspects of physical health is
reviewed elsewhere.SR127)

Interactions With Other Drugs

Both in vitro and in vivo studies suggest that many
cannabinoids can significantly inhibit a wide range of
cytochrome P450 (CYP) enzymes including CYP2C9,
CYP2D6, CYP2C19, and CYP3A4,SRIZ8-SRI31 though the
clinical implications of potential drug interactions requires
further study. Marijuana may increase the anticoagulant
effect of warfarin by inhibiting its metabolism and its
displacement from protein-binding sites.”! Marijuana also
decreases the peak concentration of antiretroviral therapies,
though the clinical significance of this is unclear.”> The
potential drug-drug interactions induced by cannabinoids
will need further attention.

Special Considerations in Children-and Adolescents
Considering that adolescence may represent a period of
increased vulnerability for the emergence of psychosis and
for greater cognitive effects such as significant decline in IQ
associated with cannabis use, there is increasing concern
regarding the use of medical marijuana for conditions
such as Tourette’s disorder in children and adolescents.”?
Although medical marijuana is currently approved only for
adults > 18 years and older, studies suggest that it invariably
makes its way into the hands of children and adolescents as
reflected by the increasing number of emergency department
admissions for unintentional marijuana ingestion.”*

CLINICAL IMPLICATIONS

Clinicians who certify, prescribe, or care for clients
receiving marijuana need to be aware that because of
tolerance, over time, patients may require more marijuana
to achieve a desired effect, that abrupt discontinuation may
precipitate a withdrawal syndrome, and that in patients
who have been abstinent for weeks, if medical marijuana
is resumed, lower doses would be advisable. Similarly,
clinicians need to be aware that marijuana impairs cognition,
and when combined with other prescribed drugs (eg,
benzodiazepines) or when used in disorders of cognition
(eg, dementia), impairment may be heightened. Clinicians
should also be aware that marijuana impairs driving, and
when combined with alcohol or prescribed drugs (eg, opioids
or benzodiazepines), driving may be further impaired.
Finally, potential interactions between marijuana and other
drugs and the clinical significance of these interactions are
not well studied.

CONCLUSIONS

There are few RCTs with medical marijuana or
cannabinoids for psychiatric indications. The strength of
evidence for the use of medical marijuana for psychiatric
indications of PTSD, Tourette’s disorder, and agitation in
Alzheimer’s disease is very low at the present time. While
states have approved the use of the whole plant, most
of the existing evidence is about individual constituents
of marijuana. For drugs to be approved by the US FDA,
the gold standard of evidence, ie, RCT data are required.
To that extent, little gold standard evidence exists for
psychiatric indications. Of note, cannabinoid medications
that have been approved by the FDA already exist, namely
dronabinol and nabilone, but public interest in them is
limited. Furthermore, the varied conditions for which
medical marijuana is approved have no common etiology,
pathophysiology, or phenomenology, raising questions about
a mechanism that could explain why it could be beneficial
for all these conditions.

The demonstration of efficacy in studies using medical
marijuana is made challenging by multiple constraints related
to blinding, expectancy, and multiphasic dose-dependent
effects of constituent cannabinoids. Unlike FDA-approved
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medications, the’ proportion,” content, and “potency of
marijuana’s active constituents may vary considerably
across strains, making it difficult to compare uncontrolled
studies. Taken collectively, attributing marijuana’s positive
or negative effects to any of its many constituents remains
challenging.

Finally, certifying physicians and those treating patients
who use medical marijuana need to be aware that chronic
and persistent use of marijuana is associated with adverse
effects including potential deleterious effects on cognition
and driving ability and risks of emergence or worsening of
psychosis.

FUTURE DIRECTIONS

There is an urgent need for adequately powered, double-
blind, randomized, placebo/active-controlled studies in
carefully characterized patient populations with a specific
psychiatric diagnosis or target symptom. Study designs
should strive to minimize confounders such as expectancy
and the possibility of unblinding due to the psychoactive
effects of marijuana by using an active control,”> low
doses of marijuana, or innovative study-designs such as

Medical Marijuana for Psychiatric Indications

balanced-placebo design.” The standardization of the dose
of medical marijuana, the proportion of its constituent
cannabinoids, and the route of administration remains a
challenge. The effects of tolerance and withdrawal should
be minimized. The use of well-validated outcome measures
that are not exclusively based on self-report but also include
objective measures would help distinguish disease-specific
effects from nonspecific anxiolytic and euphoric effects.
Additionally, there is a need to rigorously assess short- and
long-term neuropsychiatric side effects. Future research
on the safety and efficacy of individual constituents (eg,
cannabinoids) of marijuana and efforts to accelerate
the advance of compounds with therapeutic promise
would eliminate many current difficulties associated with
establishing the efficacy of marijuana in RCTs.

Finally, states should consider establishing programs to
screen for specific psychiatric disorders, eg, schizophrenia,
prior to issuing medical marijuana prescriptions,
prospectively monitoring negative outcomes (eg, new cases
of psychosis), providing risk and safety information to all
patients, and including medical marijuana in prescription
monitoring databases as has been done for opioids and
benzodiazepines.
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POSTTEST
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I:I to take this Posttest and complete the Evaluation. A nominal processing fee is required.

1. According to this article, the US Food and Drug Administration has approved the
medical use of marijuana for posttraumatic stress disorder (PTSD), agitation in
Alzheimer’s disease, and Tourette’s disorder.

a. True
b. False

2. MrAis a 35-year-old veteran diagnosed with PTSD who complains of experiencing
flashbacks and dissociative symptoms. He is now requesting certification for use

of medical marijuana. A discussion of risks versus benefits should include all of the
following points except:

a. The good quality of evidence for use of medical marijuana in PTSD
b. Association of marijuana use with avoidance among those with PTSD
c. Risk of worsening cognitive function

d. Risk of psychosis as well as tolerance and dependence
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