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ver the past few decades, it has become increasingly clear

that cannabis use can increase the risk of developing a psy-

chotic disorder and worsen the course of existing schizophre-
nia in a dose-dependent fashion."® Beyond psychosis, although many
patients with mental illness use cannabis for recreational purposes or as
purported “self-medication,” currently available evidence suggests that
marijuana is more likely to represent a harm than a benefit for psychi-
atric disorders* (Box,*® page 15). Our current state of knowledge there-
fore suggests that psychiatrists should caution their patients against
using cannabis and prioritize interventions to reduce or discontinue use,
especially among those with psychotic disorders.

Despite that conclusion, because cannabis is classified as a Schedule I
drug by the US Drug Enforcement Agency, clinical research investi-
gating the risks and benefits of cannabis has been limited. It therefore
remains possible that cannabis, or individual cannabinoids such as can-
nabidiol (CBD), may yet find a therapeutic niche in psychiatry. This arti-
cle reviews evidence on CBD for the treatment of schizophrenia.

Cannabinergic drugs as potential antipsychotics

Although the bulk of evidence indicates a harmful effect of canna-
bis in individuals with or at risk for psychosis, there have been a
few published cases of schizophrenia improving with dronabinol,
an FDA-approved, synthetic form of delta-9-tetrahydrocannabinol
(THC).>* THC is the constituent of cannabis that produces euphoric
effects. These provocative findings have not been replicated in con-
trolled clinical trials, but suggest at least the theoretical possibility of
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idiosyncratic benefits from THC for some
individuals within the psychotic spectrum.

Still, given that most available evidence
supports that THC has a harmful effect on
psychosis and psychosis risk, research-
ers have instead performed randomized
controlled trials (RCTs) to investigate a
possible therapeutic role for medications
that oppose the agonist effects of THC at
cannabinoid type 1 (CB1) receptors. To
date, 2 RCTs comparing rimonabant, a
CB1 inverse agonist, with placebo (PLB)
in patients with schizophrenia have failed
to demonstrate any benefit for psychotic
symptoms or cognitive deficits."* A third
trial examining rimonabant for people
diagnosed with schizophrenia who were
overweight found significant benefits for
anxiety and depressive symptoms, but
none for positive symptoms or the pri-
mary outcome of weight loss.”* While these
results are discouraging, the role of THC in
precipitating psychosis suggests that novel
agents opposing the actions of THC on the
cannabinoid system could have antipsy-
chotic properties.'

Cannabidiol: An antipsychotic
medication?
In contrast to THC, CBD has minimal
euphorigenic properties and has recently
been heralded in the popular press as a
“miracle drug” with benefits for medical
and psychiatric disorders alike.” It has
even been speculated that it could become
a popular food supplement.’ In 2018, the
FDA gave full approval to a pharmaceuti-
cally manufactured form of CBD (brand
name: Epidiolex) as a novel treatment for 2
rare and severe forms of pediatric epilepsy,
Lennox-Gastaut syndrome and Dravet
syndrome,'” based on RCTs supporting its
efficacy for these often refractory and life-
threatening conditions.'#2

In psychiatry, there have not yet been
enough robust clinical studies to sup-
port broad therapeutic claims for CBD
as a treatment for any mental disorder.”!
However, there is growing evidence that
CBD has potential as an antipsychotic
medication. In 1995, the first case report
was published describing the efficacy of

CBD, 1,500 mg/d, as standalone therapy
in a single individual with schizophre-
nia.” In 2006, the same research group
followed up with a case series in which
only 1 out of 3 patients with treatment-
refractory schizophrenia improved with
flexible dosing of CBD to a maximum
dose of 1,280 mg/d.?

There have been 3 published RCTs
exploring the efficacy of CBD in schizo-
phrenia (Table,*? page 16). The first study,
published in 2012, included 39 adults
with schizophrenia who were random-
ized to 800 mg/d of CBD or amisulpride
(AMS), a second-generation antipsychotic
that is popular in Europe but is not avail-
able in the United States.” Over 4 weeks
of randomized treatment, CBD resulted
in as much improvement in overall symp-
toms and positive symptoms as AMS, and
improvement of negative symptoms was
significantly greater with CBD. Compared
with patients treated with antipsychotic
medication, patients who were treated
with CBD had fewer extrapyramidal
symptoms, less weight gain, and less
prolactin elevation. This initial trial sug-
gests that CBD might be as efficacious
in schizophrenia as antipsychotic medi-
cation, without its burdensome adverse
effects. However, this is the only RCT of
CBD monotherapy published to date.

Two other recently published RCTs
compared CBD with PLB as add-on ther-
apy to antipsychotics. McGuire et al®
compared CBD, 1,000 mg/d, to PLB over
6 weeks in 88 patients with schizophre-
nia. Positive symptom improvement was
statistically greater with CBD than with
PLB, although the magnitude of clinical
change was modest (using the Positive
and Negative Syndrome Scale [PANSS]
positive symptom subscale: -3.2 points
for CBD vs —1.7 points for PLB). Changes
in PANSS total score and subscales for
general and negative symptoms were not
significantly different between treatment
groups. There was also no significant
difference in overall change in neuro-
cognitive symptoms, although post-hoc
analysis revealed significantly greater
improvement in motor speed for patients
treated with CBD. More than twice the



Cannabis for psychiatric disorders

Data from California in 2006 —a decade
after the state’s legalization of “medical
marijuana” —revealed that 23% of patients
in a sample enrolled in medical marijuana
clinics were receiving cannabis to treat a
mental disorder.® That was a striking statistic
given the dearth of evidence to support a
benefit of cannabis for psychiatric conditions
at the time, leaving clinicians who provided
the necessary recommendations to obtain
medical marijuana largely unable to give
informed consent about the risks and benefits,
much less recommendations about specific
products, routes of administration, or dosing.
In 2019, we know considerably more about
the interaction between cannabinoids and
mental health, but research findings thus far
warrant more caution than enthusiasm, with
one recent review concluding that “whenever
an association is observed between cannabis
use and psychiatric disorders, the relationship
is generally an adverse one.”™

Some critics have argued that the medical
marijuana industry represents little more than a
front for recreational use. In California and other
states that have legalized recreational use, that
claim has been rendered all but moot, although
the public remains curious about the potential
health benefits of cannabinoids and will likely
continue to look to clinicians for advice. For
those seeking guidance from evidence-based
research, the existing state of knowledge can
seem like a “Wild West” of anecdotal subjective
reports, biased opinions, and uncontrolled
clinical studies. Cannabis remains a Schedule
| drug at the federal level, and quality clinical
research has been limited to a relatively modest
number of randomized controlled trials (RCTs),
mostly involving FDA-approved cannabinoids
rather than smoked cannabis. Randomized

number of patients treated with CBD were
rated as “much improved” by the Clinical
Global Impressions scale compared with
patients treated with PLB, but this was
not a statistically significant finding, and
most patients experienced only “minimal”
or “no improvement.” In terms of adverse
events, there were no significant differ-
ences between patients in the CBD and
PLB groups. Although this study is tech-
nically “positive” for CBD and suggests
minimal adverse effects, it is not clear
whether the statistically significant posi-
tive symptom improvements (+1.5 PANSS
points for CBD over PLB) were clinically
significant.

controlled trials that have involved smoked
marijuana have generally involved low-potency
delta-9-tetrahydrocannabinol (THC) cannabis
that may not reflect the same therapeutic and
adverse effects of the increasingly high potency
cannabis now available on the street and in
dispensaries.

In psychiatry, a few RCTs are underway
exploring cannabis as a viable treatment for
mental disorders (eg, posttraumatic stress
disorder), but none have yet been completed
or published. At best, retrospective studies to
date have failed to support a consistent benefit
of cannabis for any psychiatric disorder and at
worst increasingly suggest a negative impact
on psychotic, mood, and anxiety disorders.*®
Meanwhile, synthetic cannabinoid receptor
agonists (eg, “Spice” products) have come to
represent a clear public health risk, with both
medical and psychiatric toxicity.”

A more cautiously optimistic case for the
therapeutic potential of cannabinoids in
psychiatry could be made for cannabidiol
(CBD), which may possess anxiolytic,
antipsychotic, and neuroprotective properties.®
Based on its purported health benefits, it is
possible that CBD may even gain widespread
popularity as a food supplement. Because a
pharmaceutically-manufactured form of CBD
was recently FDA-approved for the treatment
of seizures associated with Lennox-Gastaut
syndrome and Dravet syndrome, off-label
prescribing of CBD for psychiatric disorders
can be anticipated. While there is not yet
sufficient evidence about risks and benefits
to justify CBD being recommended broadly in
psychiatry, that same informational vacuum
has not stopped eager patients from seeking
approval for cannabis, and some physicians
from providing it.

The most recently published placebo-
controlled RCT of CBD as add-on therapy
to antipsychotic medication included 36
patients with schizophrenia treated over
6 weeks.® In this study, there was no ben-
efit of CBD, 600 mg/d, on any PANSS score
outcome (total, general, positive, or nega-
tive symptoms). For the primary outcome of
the Measurement and Treatment Research
to Improve Cognition in Schizophrenia
(MATRICS) Consensus Cognitive Battery,
there were no significant drug x time effects,
and post-hoc analyses showed that only
patients treated with PLB improved with
time. Sedation was more common among
patients treated with CBD compared with PLB.
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Randomized controlled trials of CBD for schizophrenia

Study N Duration Treatment arms Results
Lewekeetal 39  4weeks CBD - CBD = AMS for PANSS overall, positive,
(2012) ' AMS | negative symptoms

| | | . CBD < AMS for extrapyramidal

. symptoms, weight gain, prolactin

| | | - elevation
McGuire et 88 6 weeks CBD + antipsychotic CBD > PLB for positive symptoms,
al(2017) | | - PLB + antipsychotic ~ Motor speed
Boggseta® 36 6weeks  CBD +antipsychotic ~ CBD =PLB
(2018) | PLB + antipsychotic |

AMS: amisulpride; CBD: cannabidiol; PANSS: Positive and Negative Syndrome Scale; PLB: placebo

Making sense of the data

There have been mixed results from the
few case reports and 3 RCTs of patients
with schizophrenia who were treated with
CBD. How can we resolve these disparate
findings? A few possible interpretations of
the data that warrant clarification through
additional research include:

Dosing. In the first case report with posi-
tive results, CBD was dosed at 1,500
mg/d,? whereas in the subsequent case
series with mixed results, the maximum
allowable dose of CBD was 1,280 mg/d.?
Likewise, in the RCTs, positive results
were found when CBD was dosed at 800 to
1,000 mg/d,** but not at 600 mg/d.* The
efficacy of CBD for schizophrenia might
depend on higher doses.

Treatment resistance. In the second case
series in which only 1 out of 3 patients
responded to treatment with CBD,” the
patients had demonstrated previous non-
response to at least 2 first-generation
antipsychotics (FGAs) and risperidone,
6 mg/d. In the RCTs, all patients were
antipsychotic-responsive.*? Cannabidiol
may not be as effective for patients with
treatment-refractory schizophrenia as it
is for patients with schizophrenia who
respond to antipsychotics.

Clinical stability. Within the RCTs, the
greatest response was observed in the
study that enrolled patients who were
hospitalized with acute symptoms of

schizophrenia.® In the 2 studies that
found either modest or no benefit with
CBD, the patients had been stabilized
on antipsychotic medications prior to
randomization. Cannabidiol may offer
limited benefit as add-on therapy to
patients who have already responded to
antipsychotic treatment, where there is
“less room” for additional improvement.

Monotherapy. Both the case reports®®
and the RCT with the most robust positive
findings* involved treatment with CBD
as monotherapy. For some patients with
schizophrenia, CBD might be effective as
standalone therapy as an alternative to anti-
psychotics that is better tolerated. Adding
CBD to antipsychotic therapy might be
redundant and therefore less effective.

Answering questions about CBD
Cannabidiol is becoming increasingly pop-
ular for its purported health benefits. The
mixed results of the few studies published
on CBD for schizophrenia place clinicians
in a difficult position when attempting to
answer questions about how cannabinoids
might fit into treatment of patients with
psychosis. Consider the following:

Is cannabis helpful for patients with
schizophrenia? No. Aside from the few
case reports suggesting that FDA-approved
THC (dronabinol) can improve symptoms
in some patients,”® most of the evidence
from anecdotal reports and both experi-
mental and observational studies indicate

continued on page 19



continued from page 16

that cannabis, THC, and synthetic cannabi-
noids have a harmful effect in patients with
or at risk for psychosis."?

If you are considering recommending
some form of cannabis to patients with
schizophrenia, what kind should you
recommend? Recommending or encourag-
ing cannabis use for patients with psycho-
sis is ill-advised. Although certain types
of cannabis might contain more THC (eg,
Cannabis indica vs Cannabis sativa) or vari-
able amounts of CBD, in general the amount
of CBD in whole leaf cannabis is minimal,
with the ratio of THC to CBD increasingly
significantly over the past decade.*” Most
forms of cannabis should therefore be
avoided by individuals with or at risk for
psychotic disorders.

What about CBD oil and other CBD
products sold in dispensaries? Cannabidiol
is increasingly available in various forms
based on its ability to be designated as
a legal hemp product (containing <0.3%
THC) at the federal level or as a cannabinoid
in states where cannabis is legal. However,
several studies have now shown that can-
nabis products sold online or in dispen-
saries are often labeled inaccurately, with
both under- and over-reporting of THC
and CBD content.?®* Some CBD products
have been found to have almost no CBD at
all.®* The unreliability of product labeling
makes it difficult to predict the effects of
CBD products that are not subject to FDA
purity standards for medications or dietary
supplements. It also raises questions about
the sources of CBD and the reliability of
dosing in the studies discussed above.

Why might CBD work as an antipsy-
chotic? Although CBD has minimal affin-
ity for cannabinoid receptors, it appears
to act as a partial agonist of dopamine D2
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receptors and an agonist at 5-HT1A recep-
tors, with overall effects that decrease meso-
limbic dopamine activity.*?* In addition,
CBD increases the availability of the endog-
enous cannabinoid anandamide, which
may have antipsychotic properties.'#*

Now that the FDA has approved CBD
manufactured by a pharmaceutical com-
pany, should it be prescribed “off-label”
for patients with schizophrenia? This is
the “million dollar question,” with insuf-
ficient evidence to provide a clear answer.
It should now be possible to prescribe
FDA-approved CBD for off-label purposes,
including the treatment of schizophrenia
and other psychiatric disorders. No doubt,
some clinicians are already doing so. This
will predictably yield more anecdotal evi-
dence about efficacy and adverse effects
in the future, but there is not yet adequate
evidence to support an FDA indication for
CBD in schizophrenia. Additional studies
of CBD for schizophrenia are ongoing.
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Cannabidiol (CBD) is becoming increasingly popular based on its purported health
benefits, but the evidence supporting a therapeutic role in psychiatry is preliminary
at best. Although CBD is now available by prescription as an FDA-approved drug for

the treatment of 2 rare forms of epilepsy, its benefits in patients with schizophrenia
are uncertain based on mixed results in clinical trials.
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