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ABSTRACT
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Objectives: Understanding whether cannabidiol (CBD) is useful and safe for the treatment of
psychiatric disorders is essential to empower psychiatrists and patients to take good clinical deci-
sions. Our aim was to conduct a systematic review regarding the benefits and adverse events
(AEs) of CBD in the treatment of schizophrenia, psychotic disorders, anxiety disorders, depres-
sion, bipolar disorder and substance-use disorders.

Methods: We conducted a literature search in PubMed, Scielo, and Clinicaltrials.gov databases.
Evidence was classified according to the WFSBP task forces standards.

Results: Bibliographic research yielded 692 records. After analysis, we included six case reports
and seven trials, comprising 201 subjects. Most the studies published presented several draw-
backs and did not reach statistical significance. We have not found evidence regarding major
depressive and bipolar disorders. The level of evidence for cannabis withdrawal is B; cannabis
addiction is C2; treatment of positive symptoms in schizophrenia and anxiety in social anxiety
disorder is C1. Discrete or no AEs were reported. The most frequently reported AEs are sedation
and dizziness.

Conclusion: The evidence regarding efficacy and safety of CBD in psychiatry is still scarce.
Further larger well-designed randomised controlled trials are required to assess the effects of
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CBD in psychiatric disorders.

Introduction

A growing body of research on-the endocannabinoid
system (ECS) and phytocannabinoids-has been pro-
duced in the last 20 years.(Di-Marzo & Piscitelli 2015;
Khoury et al. 2016; Ligresti et al. 2016).

The ECS comprises. endogenous cannabinoids (e.g.,
anandamide and" 2-archydonioilglycerol), cannabinoid
receptors type 1. (CB1) and 2 (CB2) and the enzymes
responsible for synthesis and degradation of endocan-
nabinoids. CB1 receptors are abundant in the central
nervous system (CNS), particularly in the cortex, basal
ganglia, hippocampus and cerebellum. CB2 receptors
are expressed primarily in the immune and gastro-
intestinal systems and are also present in neurons,
microglia and vascular elements of the CNS (Lu &
Mackie 2016).

Cannabinoids have emerged as a new class of
drugs with potential effects over a broad range of

neurological and psychiatric disorders (Campos et al.
2016). Phytocannabinoids are terpenophenolic mole-
cules derived from the Cannabis sativa plant (Campos
et al. 2016). A-9-Tetrahydrocannabinol (THC) and can-
nabidiol (CBD) are the most concentrated substances
found in Cannabis extracts (Mechoulam et al. 1965)
and the most widely studied. Unlike THC, CBD does
not cause psychotomimetic, cognitive or motor effects
in humans, and in pre-clinical models CBD acts as a
partial agonist of cannabinoid receptors CB1 and CB2
(Pertwee 2005).

The action of CBD in psychiatric disorders is not
completely understood. Some effects of CBD seem to
be induced by its agonistic effect on the CB1 receptor,
although CBD may also antagonise CB1 receptors ago-
nists (Pertwee et al. 2002). Given the low affinity of
CBD for CB1 and CB2 receptors, it probably acts
through inhibition of hydrolysis or reuptake of
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anandamide, which may facilitate endocannabionoid-
mediated neurotransmission (Bisogno et al. 20071;
Bitencourt et al. 2008; Gomes et al. 2011; Leweke et al.
2012). Recent studies have reported that CBD inhibits
the anandamide agonistic effects in CB1 and CB2
receptors, and has antioxidant and neuroprotective
effects (Campos et al. 2016). Moreover, Laprairie et al.
(2015) demonstrated that CBD also acts as a non-com-
petitive negative allosteric modulator of CB1 receptors.
These authors suggest that this allosteric modulation,
in concurrence with effects not mediated by CB1
receptors, may be responsible for the in vivo effects
of CBD.

The research of possible therapeutic actions of CBD
started in the 1970s (Karniol et al. 1974). CBD seems
to produce a broad spectrum of potential therapeutic
properties in animal models and human pre-clinical
and clinical studies, notably antiepileptic, sedative,
anxiolytic, antipsychotic, antidepressant and neuropro-
tective effects (Bergamaschi et al. 2011; Campos et al.
2016). The mechanisms yielding such effects in psychi-
atric disorders are not completely understood.

The favourable evidence on the use of CBD for the
treatment of some types of epilepsy (Devinsky et al.
2016; GW Pharmaceuticals 2016) resistant to usual
therapies, mainly those types caused by rare metabolic
syndromes, has fostered a significant debate among
the medical community in the last few years. Some
countries, such as the UK, Canada, the Netherlands
and some states in the United States authorised the
use of CBD formulations for the treatment of epilepsy
resistant to other medications (Whiting-et al. 2015). In
2014, the Brazilian Federal Council of Medicine (FCM)
approved the compassionate use of CBD for the treat-
ment of children and adolescents with epilepsy resist-
ant to usual treatments (Conselho Federal de Medicina
2014). Compassionate use corresponds to the prescrip-
tion of a new drug, not yet registered by National
Agency for Sanitary Surveillance (Anvisa), for patients
who have severe disease and did not respond to drugs
registered in the country. Moreover, the FCM author-
ised only neurologists, neurosurgeons and psychiatrists
to prescribe CBD in these conditions and prohibits the
prescription of Cannabis in natura for medical use.

Understanding whether CBD is a useful and safe
treatment of psychiatric disorders is essential to
empower psychiatrists and patients to make good clin-
ical decisions. In this study, we performed a systematic
literature review regarding therapeutic effects, adverse
effects (AEs) and long-term safety of CBD for the treat-
ment of patients with psychiatric disorders. Our pri-
mary goal was to assess clinical evidence evaluating
the use and clinical safety of CBD for the treatment of

schizophrenia, psychotic disorders, anxiety disorders,
depression, bipolar disorder and substance-use
disorders.

Methods
Search strategy

We conducted a literature search in PubMed, Scielo
and Clinicaltrials.gov databases. The search was
restricted to the English language and articles before
August 2016. The following Medical Subject Headings
(MeSH) terms were used in the search: (‘cannabidiol’)
AND (‘anxiety’ OR ‘psychosis’ OR ‘schizophrenia’ OR
‘depression’ OR ‘bipolar disorder’ OR ‘addiction’ OR
‘substance-use disorder’); and (‘cannabidiol’) AND each
of the above-mentioned- disorders - uniterms. Two
reviewers independently. searched the titles and
abstracts, carefully reading full complete articles, when
relevant.

Eligibility criteria

To be included the studies had to assess the outcomes
of CBD in the treatment of anxiety, psychosis, schizo-
phrenia, depressive disorder, bipolar disorder or sub-
stance-use disorders. All types of study design were
included: clinical trials (randomised or not), observa-
tional, retrospective and prospective studies, and case
reports. We excluded pre-clinical, expert opinions, lit-
erature reviews and research not regarding psychiatric
disorders.

Data extraction and analysis

When available, the following data were retrieved
from the included studies: (1) Reference; (2) Study
design; (3) Participant profile; (4) Sample size; (5)
Primary goals; (6) Intervention type; (7) Results; and (8)
Main limitations.

Aiming to achieve a uniform and appropriate rank-
ing of a hierarchy of evidence we used the level of
evidence level previously utilised by the World
Federation of Societies of Biological Psychiatry (WFSBP)
task forces. In brief, Grade ‘A’ corresponds to ‘Full evi-
dence from controlled studies’; Grade ‘B’, ‘Limited posi-
tive evidence from controlled studies’; Grade ‘C,
‘Evidence from uncontrolled studies or case reports/
expert opinion’, this grade is subdivided in ‘C1’
Uncontrolled studies; ‘C2" Case reports and ‘C3’
Opinion of experts in the field or clinical experience;
Grade ‘D, ‘Inconsistent results’; Grade ‘E’, ‘Negative
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Records identified through
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Full-text articles assessed
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575 (125 other clinical
conditions; 236 pre-clinical;
214 expert opinion or reviews

Y

Y

13 articles

201 subjects in total

Bipolar disorder 1CR

ADHD 1
Anxiety 1
Bipolar disorder 1
Cannabis dependence 4
Cocaine dependence 2
Early Psychosis 1

Oppiate dependence 3
PTSD 2

Studies included in the qualitative syntesis

6 case reports (CR) and 7 Randomized Clinical Trials (RCTs),

Schizophrenia 2 CR and 2 RCTs
Sacial Anxiety Disorder 2 RCTs

Tobacco dependence 1 RCT
Cannabis dependence 3 CR and 2 RCTs

21 registered clinical trials

Schizophrenia and Schizoaffective disorder 6

Figure 1. Bibliographic flow diagram.

Evidence’ or Grade ‘F’, ‘Lack of evidence’. For more
details refer to Bandelow et al. (2008).

Results

In the flow diagram (Figure 1), the quantitative results
of the bibliographic search are shown. We identified

596 papers and 104 registered clinical trials using CBD
as a treatment. After careful selection, we included in
the analysis 21 registered clinical trials and 13 articles.
We excluded 83 registered clinical trials because they
evaluated other clinical conditions not assessed in this
review; and another 583 papers (125 because they
regarded other clinical conditions; 236 because they
were pre-clinical studies; 214 because they were
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expert opinions or reviews; and eight because they
were duplicated).

We summarised the results in Tables 1 and 2. In the
folowing, we describe the studies according to the dis-
order treated and by the quality of evidence.

CBD formulations used in the studies

Four oral formulations of CBD are described and uti-
lised in the studies included in the analysis. First, an
oral formulation consisted of CBD powder dissolved in
oil, in doses of 200, 400, 600 and 800 mg. The second
formulation was a controlled release (CR) presentation,
named Cannabidiol CR (Arvisol®, Echo Pharmaceuticals
B.V., Netherlands) in a dose of 320mg. The third is
an orally bioavailable combination of THC/CBD
(2.7:2.5 mg/spray), used as buccal sprays, commercially
named Sativex® (GW Pharmaceuticals, Cambridge, UK).
Some countries have already approved this formula-
tion for the treatment of spasticity due to multiple
sclerosis (Whiting et al. 2015). The fourth is a buccal
spray of CBD diluted in alcohol.

Schizophrenia and psychosis

The involvement of the ECS in psychosis was first
evoked by epidemiological studies associating the use
of cannabis with an increased risk of developing
schizophrenia (Gururajan & Malone 2016). Morgan &
Curran (2008) quantified THC and CBD in the hair of
140 cannabis users. The THC-only users group showed
higher levels of positive schizophrenia-like symptoms
when compared to the groups without cannabinoids
in hair as well as subjects presenting THC and CBD.
Schubart et al. (2011) found a significant inverse rela-
tionship between CBD drug content and self-reported
positive schizophrenia-like ‘'symptoms in a sample of
1887 cannabis users.

Also, Leweke et al. (1999) reported increased levels
of anandamide in-the cerebrospinal fluid of patients
with schizophrenia, evoking a neurobiological role of
the ECS in schizophrenia. Despite the positive results
on the use of antagonists of CB1 in animals, Meltzer
et al. (2004) have not found significant effects of CB1
antagonist/inverse agonist (e.g., rimonabant) on symp-
toms or AEs in a randomised controlled trial (RCT)
including 72 patients with schizophrenia.

CBD produced an antipsychotic effect in pre-clinical
studies and in models of psychosis in healthy subjects
(Leweke et al. 2016). In animal models, CBD presents
an antipsychotic profile similar to atypical antipsy-
chotics such as clozapine. Like clozapine, CBD attenu-
ates dopaminergic effects linked to apomorphine and

reduces hyperactivity induced by amphetamine and
ketamine in mice (Moreira & Guimaraes 2005); CBD
activates neurons in mesolimbic areas but not in
motor control areas (Guimaraes et al. 2004); CBD
reverses gating deficits induced by NMDA receptor
antagonists (Gomes et al. 2014; Pedrazzi et al. 2015).

Winton-Brown et al. (2011) reported that 300 or
600mg of CBD prevented psychotic symptoms
induced by 10mg of THC. In a second study using a
similar strategy, Englund et al. (2013) reported
that pre-treatment with 600 mg of CBD .inhibited THC-
elicited psychosis and cognitive impairment, but the
result was not statistically significant. On another
hand, Hallak et al. (2011) reported-that CBD did not
attenuate the behavioural -and psychotic. effects of
ketamine, in a sample of 10 healthy subjects receiving
ketamine and 600 mg of CBD during 1 week.

Moreover, patients with schizophrenia present ele-
vated levels of anandamideand. modifications in the
expression of cannabinoid receptors in several brain
regions (Leweke et-al. 1999; Eggan et al. 2008), sug-
gesting that ECS may be-involved in the pathophysi-
ology of this disorder. Genetic and animal model
evidence suggest a link between CB2 receptors and an
increased risk-for schizophrenia (Bae et al. 2014).
Neuroimaging studies demonstrated that THC and
CBD can have opposite effects on regional brain func-
tion, suggesting that CBD may block psychotic symp-
toms (Bhattacharyya et al. 2009).

Hence, the rationale to use CBD in the treatment of
patients with schizophrenia is based on the findings
that THC-rich cannabis accentuates and that CBD-rich
cannabis may decrease psychotic and cognitive symp-
toms (Zuardi et al. 1995, Morgan & Curran 2008;
Bhattacharyya et al. 2010; Morgan et al. 2012).

We found five registered clinical studies assessing
the use of CBD in the treatment of schizophrenia on
the site ClinicalTrials.gov. Three studies were assigned
as completed and two as recruiting. We found the
published results of two of the completed studies. All
trials used a CBD powder dissolved in oil formulation
in doses varying from 200 to 800 mg.

The initial search on PubMed issued 77 papers, after
data search we included four studies in analysis and
excluded 41 reviews or expert opinions, eight studies
on other disorders and 24 pre-clinical studies. The two
case reports and the two RCTs assessing the use of
CBD in patients with schizophrenia are described
below.

Zuardi et al. (1995) described a case report of a
19-year-old female patient with treatment-resistant
schizophrenia (TRS). After a washout period of 4 days,
she received CBD titrated up to 1500mg/day in
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Table 3. Summary of evidence levels and recommendation
grades accordingly to the disorder. These results should be
regarded in the light of the major limitations of the studies
detailed in the text.

Evidence Recommendation
Disorder level grade
Schizophrenia (short term) C1 4
Generalised social anxiety a 4
disorder (Acute)
Major depressive disorder F N/A
Bipolar disorder F N/A
Tobacco addiction a 4
Cannabis withdrawal B 3
Cannabis dependence (@) 4

Grade ‘A’ corresponds to ‘Full evidence from controlled studies’; Grade ‘B’,
‘Limited positive evidence from controlled studies’; Grade ‘C’, ‘Evidence
from uncontrolled studies or case reports/expert opinion’, this grade is
subdivided into ‘C1" Uncontrolled studies, ‘C2" Case reports and ‘C3’
Opinion of experts in the field or clinical experience; Grade ‘D’
‘Inconsistent results’; Grade ‘E' ‘Negative Evidence’; or Grade ‘F' ‘Lack of
evidence'. For more details refer to Bandelow et al. (2008).

monotherapy during 4 weeks. According to the
authors, the patient presented a marked improvement
in symptoms, as measured by the Brief Psychiatric
Rating Scale (BPRS), and no adverse effects were
observed. They also reported symptoms worsening
after discontinuation of CBD, even with the use of
12.5mg of haloperidol.

In a second case report, Zuardi et al. (2006), in an
open-label, uncontrolled study, assessed the efficacy of
40mg CBD titrated up to 1280mg in monotherapy
during 4 weeks, after a washout period of 5 days, in
three patients with TRS. The authors reported ‘a mild
improvement in one patient and no amelioration-of
psychotic symptoms in the other two patients. The
authors highlighted the good tolerability of CBD in
patients with schizophrenia and-hypothesised that the
short duration of treatment with a therapeutic dose of
CBD might have negatively influenced the results of
the trial.

Leweke et al. (2012) performed a double-blind RCT
to assess whether CBD given for 28 days was non-
inferior to amisulpride in the treatment of 42 patients
with acute schizophrenia, evaluating treatment results
and anandamide levels in serum. After randomisation
and a washout period of 3 days, CBD or amisulpride
200 mg/day was titrated up to 800 mg/day and symp-
toms were assessed by the Positive and Negative
Syndrome Scale (PANSS) and BPRS at days 14 and 28.
The authors reported a comparable reduction of
psychotic symptoms with both treatments, although
the CBD group had less severe AEs. Moreover, the lev-
els of anandamide were increased in the group treated
by CBD, suggesting that higher levels of anandamide
may contribute to the antipsychotic effects of CBD.
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The results should be regarded with consideration
for the underpowered sample, as reported by the
authors.

In a second trial, Leweke (2013) compared the effi-
ciency of CBD with placebo in a double-blind RCT in a
sample of 29 patients presenting first-episode para-
noid schizophrenia. The author used a crossover strat-
egy, in which, after randomisation, patients started
either CBD 600 mg or placebo and after 14 days were
switched to the other treatment. The author reported
that CBD significantly improved positive symptoms
when compared to baseline, although no statistical dif-
ference was found in PANSS between CBD and pla-
cebo-treated groups. These results should be
considered in light of sample size, short duration of
the active treatment and possible carry-over effects.

Four studies assessed the efficacy of CBD on the
treatment of schizophrenia: onecase report positive
(Zuardi et al. 1995) and one negative (Zuardi et al.
2006) for the treatment of patients with TRS.
One study found comparable results in symptom
reduction between CBD and amisulpride in patients
with acute paranoid schizophrenia and schizophreni-
form psychosis (Leweke et al. 2012). Finally, one study
did not identify differences between CBD and placebo
in first-episode schizophrenia (Leweke 2013). No infor-
mation on the long-term effects of CBD on schizophre-
nia‘is available.

Considering these results, the category of evidence
for short-term treatment of TRS is C1, recommendation
grade 4; for first-episode schizophrenia the category of
evidence is E.

Anxiety disorders

The potential therapeutic effects of CBD on anxiety
disorders have been challenged as it acts on several
receptors known to modulate fear- and anxiety-related
behaviours, particularly cannabinoid type 1 receptor,
the 5-HT,, serotonin receptor, and transient receptor
potential vanilloid type 1 (Campos et al. 2012). Pre-
clinical studies have provided evidence on the efficacy
of CBD in reducing anxiety behaviours relevant to sev-
eral disorders without producing further anxiogenic
effects (Blessing et al. 2015).

We found one registered clinical trial describing an
open-label study assessing the effects of 28.8 mg sub-
lingual CBD in tincture on anxiety measured by the
Beck Anxiety Inventory (BAI), without results being
described. The bibliographic search issued 104 papers
regarding anxiety and CBD; however, we included only
six studies (four non-clinical and two clinical) in this
analysis, excluding 36 papers regarding pre-clinical
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studies, 36 reviews or expert opinions, 19 studies
assessing other disorders and seven duplicated papers.

In a seminal study, Zuardi et al. (1982) performed a
RCT to evaluate the anxiolytic effects of CBD on the
anxiety produced by THC, in a sample of eight healthy
subjects. Each volunteer participated in five experi-
mental sessions, separated by a minimum interval of
1 week. In each session, the volunteers received in a
double-blind procedure, one of the following oral
treatments: THC (0.5 mg/kg); CBD (1 mg/kg); a mixture
(0.5mg/kg THC and 1 mg/kg CBD); placebo and diaze-
pam (10 mg). The primary outcome was measured by
the Sielberger’s State-trait Anxiety Inventory. The treat-
ments were administered in a different sequence to
each volunteer, in such a way that each treatment fol-
lowed each of the others. The authors reported a sig-
nificant decrease of THC anxiogenic effect in patients
treated simultaneously by THC/CBD and a more preva-
lent sensation of sleepiness. The small sample size and
dose of CBD used in this study should be noted.

Zuardi et al. (1993) also compared the effect of
300 mg of CBD with ipsapirone, diazepam and placebo
on subjectively perceived anxiety, measured by a vis-
ual analogue mood scale in a double-blind, RCT, using
40 healthy subjects. The authors reported that CBD
significantly reduced subjectively perceived anxiety
when compared to placebo, without causing sedation
like diazepam. The results should be regarded consid-
ering the small sample used, a unique use of the
medication and the subjective measure of anxiety.

Crippa et al. (2004) evaluated the capacity of
400 mg oral CBD to reduce anxiety induced by neuroi-
maging procedures, analysing cerebral blood flow in
10 healthy men, in a double-blind, placebo-controlled
study. Each subject was assessed" on two different
occasions, 1 week apart. In the first session, after a
30-min period of adaptation; subjects were given a
single dose of oral CBD or placebo. The researchers
performed single-photon emission computerised tom-
ography (SPECT) image acquisition 110 min after drug
ingestion and ‘subjective ratings on the Visual
Analogue Mood Scale (VAMS) 30min before drug
ingestion, at the time of drug ingestion, and at 60 and
75 min afterward. In the second session, an identical
procedure was followed except that the other drug
was administered. CBD significantly decreased subject-
ive anxiety and increased sedation, while the placebo
did not induce significant changes.

Fusar-Poli et al. (2009) performed a crossover study
with 15 healthy volunteers. Each subject was imaged
with functional magnetic resonance imaging (fMRI) on
three separate occasions, with each session preceded
by oral administration of THC 10 mg, CBD 600 mg or a

capsule of placebo. The results showed that CBD but
not THC disrupted forward connectivity between the
prefrontal area and subcortical area during the neural
response to fearful faces.

Only two clinical studies assessed the use of CBD in
patients with anxiety disorders.

Crippa et al. (2011) developed a double-blind, pla-
cebo-controlled trial to evaluate the anxiolytic effects
of 400 mg of CBD dissolved in corn oil in 10 men diag-
nosed with a generalised social anxiety disorder (SAD).
After taking CBD or placebo, the participants evaluated
anxiety by the VAMS 30min before intake, at drug
intake, 60 and 75min after intake and after SPECT
scanning. According to the authors, the medical proce-
dures involved in the SPECT scan corresponded to the
anxiety-evoking procedure. CBD significantly reduced
subjective anxiety in all endpoints- after drug intake
and a reduced technetium-99m-ethyl cysteinate
diethylester (ECD).uptake in the left parahippocampal
gyrus, hippocampus and- inferior temporal gyrus, and
increased ECD uptake in the right posterior cingulate
gyrus.

Bergamaschi et al. (2011) performed a second dou-
ble-blind trial to compare the effect of 600 mg of CBD
dissolved in corn oil with placebo, in a sample of 24
never-treated patients with SAD and 12 healthy con-
trols. The researchers exposed the participants to a
simulation public-speaking test (SPTS) and measured
anxiety using VAMS and the Negative Self-Statement
scale (SSPS-N) in six endpoints during the SPST. The
authors reported that CBD significantly reduced anx-
iety, cognitive impairment and discomfort during
speech performance and decreased alert in an antici-
patory speech in patients with SAD. The placebo
group presented higher anxiety, cognitive impairment,
discomfort and alert levels when compared with con-
trol group.

Most of the studies assessing the effects of CBD on
anxiety confronted healthy subjects to anxiogenic
paradigms, but only two studies assessed clinical
patients with SAD. Both studies confirmed an effect of
CBD administration in reducing acute anxiety in
patients with SAD. However, this inference should
be considered in the light of the fact that both
studies used small samples and did not establish a
dose-response correlation between anxiety measure-
ments and CBD plasma levels. Moreover, the studies
did not provide information on long-term effects of
CBD on this disorder.

Considering these results, the category of evidence
for acute anxiety and long-term treatment in SAD by
CBD is C1, recommendation grade of 4 and F,
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respectively. We have not found studies assessing the
effect of CBD on the other anxiety disorders.

Major depressive disorder

Pre-clinical studies suggested that CBD may have an
antidepressant action, although their results are incipi-
ent, and antidepressant effects may involve CB1 and
5-HT1A receptors (Zanelati et al. 2010; Ashton &
Moore 2011; Micale et al. 2013; Linge et al. 2016;
Sartim et al. 2016). We found no studies assessing the
use of CBD in subjects with major depression in which
the primary outcome is antidepressant effect. CBD is
considered class F for the treatment of depression.

Bipolar disorder

Anecdotal reports suggested that patients in manic or
depressive episodes smoke cannabis to relieve their
symptoms. No systematic studies of the use of CBD to
treat bipolar disorder exist (Ashton et al. 2005).

Zuardi et al. (2010) described the use of CBD in two
cases of female inpatients with bipolar disorder type I.
The authors used a crossover methodology after a
washout period of 5 days and then CBD 1200 mg/day
from the 6th to the 30th day. From the 6th to the
20th day, the first patient, a 34-year-old woman,
received adjunctive olanzapine (oral dose of
10-15mg). On day 31, CBD treatment was discontin-
ued and replaced by placebo for 5 days. The first
patient showed symptom improvement while on-olan-
zapine plus CBD but had no additional improvement
during CBD monotherapy. The second patient, a 36-
year-old woman, had no symptom improvement with
any dose of CBD during the trial. One clinical trial was
registered but withdrawn before inclusion of patients.

Considering these results, we can classify the evi-
dence on the use of CBD.in ‘bipolar disorder as cat-
egory F, considering the lack of adequate studies
proving efficacy or-non-efficacy.

Substance-use disorders

The ECS has been associated with neuronal circuits
involved in the development of addiction and subse-
quent drug-seeking behaviours (Sagheddu et al. 2015).
The ECS influences acquisition and maintenance of
drug-seeking behaviours, playing a role in reward and
brain plasticity (Gardner 2005; Heifets & Castillo 2009).
Moreover, some studies suggested that CBD is an
agonist of 5HF, serotoninergic receptors, regulating
stress response and compulsive behaviours (Russo
et al. 2005; Gomes et al. 2011; Campos et al. 2012;

THE WORLD JOURNAL OF BIOLOGICAL PSYCHIATRY 1

Breuer et al. 2016). These findings highlight the fact
that CBD may be an interesting drug to treat sub-
stance-use disorders.

Our search issued nine registered clinical studies
regarding the use of CBD in the treatment of sub-
stance-use disorders. Five trials were on cannabis
dependence, three on opiate addiction and one on
cocaine craving treatment. Only one trial on opiate
dependence was completed but no data were made
available by the researchers. All trials used CBD in
powder diluted in oil, except one that used
Cannabidiol CR and two that used Sativex®. Only three
of these trials were shown as completed with pub-
lished results.

The initial search, on PubMed, issued-44 articles,
after data search we included seven studies in our
analysis and excluded 15 reviews ‘or expert opinions,
11 studies on other disorders, nine pre-clinical studies
and two repeated papers. The results are reported
below according to the target substance treated in the
studies.

Tobacco

Only one study assessed the efficacy of CBD on the
treatment of nicotine addiction. Morgan et al. (2013)
reported a 40% decrease in number of smoked ciga-
rettes among the group of smokers treated with CBD
(400 pg/dose inhaled in an as-needed basis) when
compared to the placebo in a double-blind RCT with
24 subjects. Both groups presented a reduction in
craving on days 1 and 7, but not during follow-up. No
further effects on craving or secondary effects were
described. Considering this study, the category of evi-
dence for the treatment of tobacco addiction is C1
and recommendation grade of 4.

Cannabis

The treatment of cannabis addiction was described in
two case reports. In the first Crippa et al. (2013)
reported a 19-year-old female patient with ‘heavy’ and
continued cannabis dependence and a history of can-
nabis withdrawal syndrome. The patient was hospital-
ised and treated with oral CBD at a dose of 300 mg on
Day 1; 600 mg on Days 2-10 and 300mg on Day 11.
The authors suggested that the treatment produced a
fast and progressive decrease in anxious and dissocia-
tive cannabis withdrawal symptoms during the first 10
days of cannabis abstinence.

In a second case report, Shannon and Opila-
Lehman (2015) prescribed CBD-rich oil and tapered
dosage from 24 mg once a day to 18 mg in the single
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case of a 27-year-old male subject with cannabis
dependence and bipolar disorder. The patient reported
the interruption of cannabis use and improvement in
anxiety and sleep disorders.

Trigo et al. (2016) reported an open-label pilot
study to assess feasibility for a larger RCT. The study
was comprised of four subjects with cannabis depend-
ence treated with self-titrated Sativex® (tapered during
days 1-10, to a maximum of 42 oromucosal sprays)
associated te, motivational therapy and cognitive
behaviour therapy during a 12-week study; follow-up
consisted of weekly visits. The authors reported good
tolerability of Sativex® in adults with cannabis
dependence, and a reduction in cannabis use among
the patients assessed. The main limitation of this study
was the lack of a control group.

Allsop et al. (2014) assessed the effects of
Sativex® in a two-site RCT, in a sample of 51 inpa-
tients presenting cannabis dependence. During a 6-
day study, 24 subjects received placebo and Sativex®
(86.4mg THC and 80mg CBD) plus a standardised
psychosocial intervention. The authors reported that
Sativex® treatment significantly reduced the overall
severity of cannabis withdrawal when compared to
placebo, including effects on withdrawal-related irrit-
ability, depression and cannabis cravings. Moreover,
the active treatment improved patient retention.
Sativex® had a limited, but positive, therapeutic
benefit on sleep disturbance, anxiety, appetite loss,
physical symptoms and restlessness. The authors did
not report significant differences in adverse effects in
the groups.

A second RCT assessed the feasibility/effects of
fixed (hourly spray) and self-titrated. dosages (up to
five sprays every hour) of Sativex® on craving and can-
nabis withdrawal symptoms among. nine community-
recruited cannabis-dependent subjects, treated during
8 weeks. Patients treated with Sativex® reported fewer
withdrawal symptoms in comparison to the corre-
sponding placebo. No significant changes were
observed in craving scores between Sativex® and pla-
cebo treatment. No serious AEs were reported in asso-
ciation with the medication (Trigo et al. 2016). The
study presented a small sample size, a lack of stand-
ardisation of dosing, short duration and was restricted
to Caucasian males, thus hindering generalisation of
the results.

Considering these results, we may conclude that
the category of evidence for the use of Sativex® in the
treatment of withdrawal in cannabis-dependent
patients is B and recommendation grade 3. The use of
oral CBD for the treatment of cannabis dependence
has grade C2 and grade 4.

Discussion

We performed an extensive systematic review on the
benefits and adverse effects associated with medical
use of CBD in the most prevalent psychiatric disorders.
This review followed recommendations for rigorous
systematic reviews (Hutton et al. 2015) and, to the
best of our knowledge, this was the first comprehen-
sive systematic review that assessed and graded in lev-
els of evidence the use of CBD for treatment of the
most prevalent psychiatric disorders. Previous studies
assessed the use of CBD in general medical conditions
(Whiting et al. 2015) or in only one group of psychi-
atric disorders (Ashton et al. 2005; Prud'homme et al.
2015; Gururajan & Malone 2016), and most of them
have not graded the level of evidence. Our conclu-
sions are based on the results reported in six case
reports and seven RCTs, comprising 201 subjects
included in these studies. We found-a significant num-
ber of studies assessing CBD in pre-clinical, experimen-
tal, expert opinions.and reviews. As our main goal was
to assess the efficacy and safety of the clinical use of
CBD, we have not included, in our analysis, studies
performed in-non-clinical samples and/or which the
primary goal-was.to test a non-clinical intervention.

Our review analysed trial results assessing the
effects of CBD in positive symptoms of TRS and first-
episode psychosis, in point reduction of anxiety in
SAD, cigarette consumption in tobacco dependence,
withdrawal symptoms and cannabis dependence. We
have not found studies of CBD use in major depres-
sion and only one case report with negative results in
bipolar disorder.

Most of the studies found suggested that CBD cor-
related with improvements in symptoms, but these
associations, frequently, did not reach statistical signifi-
cance or the study presented several major limitations
that may hinder generalisation or long-term assess-
ment of their results. Several studies presented under-
powered samples, elevated risk of bias in sample
selection, subjective measures for the evaluation of
primary goals and non-replicable settings for clinical
practice. As previously reported in another review eval-
uating the use of CBD in general clinical conditions,
there was low or very low quality of evidence to sug-
gest that CBD may be beneficial for the treatment of
psychiatric disorders (Whiting et al. 2015).

Multiple formulations of CBD (e.g. tablets, oral cap-
sules, vaporised, oromucosal spray, powder in oil or
THC-associated formulations) with a variable dose
range (18-1500mg) and self-titration strategies were
used in the studies resulting in a very heterogeneous
set of included studies, hindering inter-study
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comparison. Moreover, the great variability in dosing
may have influenced the results of the described stud-
ies regarding efficacy and AEs. Also, studies using
crossover designs permitted unblinding due to AEs or
the action of an active comparator.

The majority of the studies here described used
pure presentations of CBD or formulations with known
concentrations of CBD and THC and, hence, their
results cannot be extended to non-purified forms,
extracts or smoked cannabis. Impure formulations of
CBD should be regarded with care for the treatment
of psychiatric disorders. The FDA warned in 2015 that
one-third of the assessed over-the-counter CBD prepa-
rations did not contain CBD (U.S. Food & Drug
Administration 2015).

As may be seen in Table 3, we have graded the
level of evidence and recommendation grades accord-
ing to the strategy used by Bandelow et al. (2008).
However, our results should be carefully regarded con-
sidering the major study limitations described above.
Besides cannabis withdrawal, which presented an evi-
dence level of B (e.g., limited positive evidence from
RCTs, based on one or more RCTs showing superiority
to placebo), CBD use for the treatment of other disor-
ders were graded C or lower. The treatment of positive
symptoms of schizophrenia and anxiety in SAD was
evaluated as level C1 (e.g., evidence from uncontrolled
studies) and cannabis dependence was graded C2
(e.g., case reports; evidence is based on one or more
positive case reports and no existing negative con-
trolled studies). Finally, the use of CBD for treatment
of major depressive disorders and bipolar disorder was
rated F (lack of evidence).

AEs were not always carefully detailed in the stud-
ies; when reported, they were" insignificant or less
intense than the comparative treatment. Most of the
studies assessed did not report the evaluation of hep-
atic and renal function nor modifications in metabolic
parameters and interactions of CBD with other medica-
tions. CBD is a potent inhibitor of hepatic metabolism
and may inhibit the metabolism of other drugs, inter-
fering with their levels' (Bornheim et al. 1994). The
scarcity of information regarding these parameters
may limit the assessment of the safety for use of CBD
in psychiatric disorders. Bergamaschi et al. (2011), in a
systematic review of the safety and side effects of
CBD, concluded that CBD is well tolerated and safe in
humans at high doses and in the long term. However,
CBD AEs and interactions should be carefully moni-
tored in future trials because in vitro and in vivo stud-
ies point to potential drug metabolism interactions,
cytotoxicity and modifications in receptor activity
(Bergamaschi et al. 2011).
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For this review, we have identified as many relevant
studies as possible employing an extensive range of
bibliographic sources including electronic databases,
guidelines, systematic reviews as well as searches of
the references of the articles assessed. To minimise
bias and errors the articles were examined by two
independent specialists and misunderstandings were
resolved by consensus.

Conclusion

CBD s still a promising treatment for psychiatric disor-
ders (Leweke & Koethe 2008). However, the evidence
regarding efficacy and safety of CBD-in psychiatry is
still scarce. Further larger, well-designed and methodo-
logically sound RCTs are required to confirm the
effects of CBD and cannabinoids in-psychiatric disor-
ders. Future trials should ‘assess patient-relevant out-
comes using standardised measures (Whiting et al.
2015), use GoodClinical-Practice (GCP) guidelines for
pharmaceutical product trials ([WHO] 2002) as well as
report the results using the Consolidated Standards of
Reporting Trials -+ CONSORT (Boers 2010) reporting
standards.
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