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Abstract

Objective: The treatment of bipolar depression remains challenging due to the limited effective and safe therapeutic options
available; thus, developing newer treatments that are effective and well tolerable is an urgent unmet need. The objective of the
present trial was to test 150 to 300 mg/day of cannabidiol as an adjunctive treatment for bipolar depression.

Method: A randomized, double-blind, placebo-controlled pilot study to assess the efficacy of adjunctive cannabidiol in bipolar
depression was used. Efficacy parameters were changes in the Montgomery-Asberg Depression Rating Scale (MADRS) from
baseline to week 8. Secondary outcomes included response and remission rates, changes in anxiety and psychotic symptoms,
and changes in functioning. Patients continued double-blind treatment until week 12 to monitor for adverse effects, laboratory
analysis, and manic symptoms. Study registry: NCT03310593.

Results: A total of 35 participants were included. MADRS scores significantly decreased from baseline to the endpoint
(placebo, —14.56; cannabidiol, —15.38), but there was no significant difference between the groups. Similarly, there were
no other significant effects on the secondary outcomes. However, an exploratory analysis showed a significant effect of can-
nabidiol 300 mg/day in reducing MADRS scores from week 2 to week 8 (placebo, —6.64; cannabidiol, —13.72). There were no
significant differences in the development of manic symptoms or any other adverse effects.
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Conclusion: Cannabidiol did not show significantly higher adverse effects than placebo. Despite the negative finding on the
primary outcome, an exploratory analysis suggested that cannabidiol should be further studied in bipolar depression in higher
doses of at least 300 mg/day and under research designs that could better control for high placebo response.

Abrégé

Objectif : Le traitement de la dépression bipolaire demeure difficile en raison du nombre limité d’options efficaces et slres dis-
ponibles; ainsi, développer de nouveaux traitements qui sont efficaces et bien tolérés constitue un urgent besoin non combleé.
L’objectif du présent essai était de tester 150 a 300 mg/jour de cannabidiol en traitement d’appoint pour la dépression bipolaire.

Méthodes : Une étude pilote randomisée, a double insu, controlée par placebo pour évaluer I'efficacité du cannabidiol d’ap-
point dans la dépression bipolaire. Les paramétres d’efficacité étaient les changements a I'Echelle d’évaluation de la dépression
de Montgomery-Asberg (MADRS) de la base a la semaine 8. Les résultats secondaires étaient notamment les taux de réponse
et de rémission, les changements des symptdmes anxieux et psychotiques, et les changements de fonctionnement. Les
patients ont continué le traitement a double insu jusqu’a la semaine 12 pour vérifier les effets indésirables, I'analyse de labor-
atoire et les symptomes de manie. Registre des essais : NCT03310593.

Résultats : Un total de 35 participants, inclus dans les scores de MADRS, a diminué significativement de la base au point final
(placebo: —14,56; cannabidiol: —15,38), mais il n’y avait pas de différence significative entre les groupes. De méme, il n’y avait
pas d’autres effets significatifs dans les résultats secondaires. Cependant, une analyse exploratoire a montré un effet significatif
du cannabidiol a 300 mg/jour pour réduire les scores de MADRS de la semaine 02 a 08 (placebo : —6,64; cannabidiol : —13).
Il n’y avait pas de différences significatives dans le développement de symptomes de manie ou de tout autre effet indésirable.

Conclusion : Le cannabidiol n’a pas montré d’effets indésirables significativement plus élevés que le placebo. Malgré le
résultat négatif du résultat primaire, une analyse exploratoire a suggéré que le cannabidiol devrait étre étudié plus a fond
dans la dépression bipolaire a des doses plus élevées d’au moins 300 mg/jour et selon des conceptions de recherche qui pour-
raient mieux controler la réponse élevée du placebo.
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antidepressant adjunctive therapy has been widely used to
treat depression in bipolar disorder, their efficacy remains
uncertain, and the risk of manic switches is a matter of
concern for psychiatrists.” Thus, development of novel,
effective, and safe treatments for depression in patients
with bipolar disorder is an important clinical unmet need.
Therefore, the search for new and more effective pharmaco-
logical options for managing bipolar depression has been a focus
of recent studies. Of the innovative options, cannabidiol stands
out due to its effects on the endocannabinoid system, which
has not been a target for any currently available treatments.

Introduction

Bipolar disorder is a severe and chronic mental disorder with a
worldwide prevalence of 2.4%," which figures among the top
20 disorders with the highest global burden of disease.”
Despite manic episodes being more severe and associated with
aggressive behaviour, depressive symptoms are responsible for
most of the disability associated with this condition since patients
spend 3 times a greater amount of time experiencing syndromal/
subsyndromal depressive symptoms during symptomatic periods
than manic or hypomanic symptoms.”> In addition, one of the
most consistently reported predictors of functional impairment

in patients with bipolar disorders is depressive symptoms, even
when subthreshold.*’ Furthermore, bipolar disorder is associated
with a high risk of premature death with a suicide rate 20-30
times higher than in the general population.®

Despite significant morbidity and mortality associated
with depression in bipolar disorder, its pharmacological treat-
ment remains challenging. For example, atypical antipsy-
chotics such as quetiapine, lurasidone, cariprazine, and
lumateperone are the only agents approved in monotherapy
for treating depression in bipolar disorder, and many patients
struggle with tolerability with some of these agents.” While

Cannabidiol is one of the main phytocannabinoids present in
the plant Cannabis sativa.® While A-9-tetrahydrocannabinol
(THC), the main component of cannabis, may induce anxiety
and psychotic symptoms, clinical studies have supported the
potential benefits of cannabidiol in the treatment of neuropsychi-
atric conditions such as anxiety,” schizophrenia,'*'" epilepsy, and
substance use disorders'*"? based on preclinical and clinical data.
Cannabidiol also shows antidepressant-like properties in several
animal models of mood disorders.'*™"” Such a pharmacological
profile has diverse characteristics in parallel with medications
known to benefit bipolar depression.'®
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Given the preclinical evidence and preliminary data in
humans supporting efficacy in improving depression'®'?
and other behavioural symptoms, in addition to its excellent
tolerability,'®** we explored the efficacy and tolerability
profile of cannabidiol in bipolar depression in this pilot trial.

Methods

This is a single-site, randomized, double-blind, placebo-
controlled, proof-of-concept study to assess the antidepressant
efficacy of adjunctive cannabidiol in patients with bipolar disorder
who were currently in a major depressive episode. This study was
conducted in Brazil from March 2018 to March 2020 and was pre-
maturely terminated due to the coronavirus pandemic outbreak
before the full sample could be recruited. The protocol was
approved by the Ethics Committee of Hospital de Clinicas de
Porto Alegre (HCPA) and registered at clinicaltrials.gov
(NCT03310593). After receiving a complete description of the
study, all study participants reviewed and provided a written
informed consent before study entry. This clinical trial was con-
ducted in accordance with the Helsinki Declaration.

Participants

Participants were outpatients who fulfilled the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5)*! criteria for bipolar I disorder or bipolar II disorder
with a current major depressive episode, as confirmed by the
Mini-International Neuropsychiatric Interview (MINI).*? The
other inclusion criteria were as follows: (a) 18 years or older;
(b) Montgomery-Asberg Depression Rating Scale (MADRS)>
total score>12, with scores on MADRS items 1 (apparent
sadness) and 2 (reported sadness)>2 at baseline; (c) Young
Mania Rating Scale (YMRS)* total score <11 at baseline; (d)
regular use of either lithium, valproate, or atypical antipsychotics
at therapeutic levels for at least 4 weeks before baseline assess-
ment; (e) able to provide informed consent and to comply with
the study procedures; and (f) on an effective contraceptive
method in the case of heterosexual women of childbearing age.

The exclusion criteria were the following: (a) presence of
another active major psychiatric disorder within 6 months
before study entry that was requiring acute treatment at the screen-
ing or baseline assessment (currently causing more impairment
than the depressive symptoms) assessed with MINI and according
to DMS-5 criteria; (b) current or past drug sensitivity or intoler-
ance to cannabidiol, assessed through clinical interview; (c) diag-
nosis of any substance use disorder according to DSM-5 criteria
within past 6 months, except for nicotine, assessed with MINI;
(d) clinically significant unstable medical illness, neurological dis-
orders or inflammatory/autoimmune diseases, or any autoim-
mune, inflammatory, or neurologic disorders that required
treatment with steroidal anti-inflammatory medications or immu-
notherapy with biologic drugs at baseline (information were
assessed by interview and clinical investigation); (e) current
serious suicide risk or risk of injury to self or others as clinically

judged by the psychiatrists as well as using the MINI; and (f)
being pregnant or breastfeeding, assessed through clinical inter-
view and laboratory exams. Also, participants were not allowed
to use cannabis during the clinical trial.

The withdrawal criteria were as follows: (a) treatment-emer-
gent mania or hypomania as clinically defined and with YMRS
total score >16 on 2 consecutive assessments or if there were any
risks associated, as judged by the treating/study psychiatrist; (b)
pregnancy or discontinuation of contraceptive methods; (c)
severe adverse event or potentially severe adverse events, as
assessed by the clinicians; (d) hospitalizations due to medical,
surgical, or psychiatric risk; and (e) withdrawal of consent.

Study Design

Eligible and enrolled patients were randomized at the base-
line visit to receive either cannabidiol or placebo adjunctive
therapy in a 1:1 ratio for 12 weeks, using a block randomiza-
tion method. The study comprised 1 screening telephone
contact and 5 clinical visits (i.e., baseline, weeks 2, 4, 8,
and 12). Patients received capsules containing cannabidiol
dissolved in corn oil (99.6% purity, free of THC,
Biosynthesis Pharma Group, Sandwich, UK) or placebo
(corn oil in identical gelatine capsules). All participants initi-
ated the treatment using 1 capsule per day (equivalent to 150
mg of cannabidiol). The dosage was increased to 2 capsules
(300 mg of cannabidiol) per day in those patients who did not
meet response criteria (>50% reduction in MADRS scores)
at week 2 visit.

Efficacy Parameters

The primary efficacy parameter was the change in MADRS
scores from baseline to week 8. The secondary efficacy parame-
ters were response rate, defined as a>50% reduction from the
MADRS baseline score at week 8, and remission rate, defined
as MADRS and YMRS scores <7 at week 8. Additional out-
comes were the changes in the Clinical Global Impression-
Severity (CGI-S) scale,> Patient Health Questionnaire-9
(PHQ-9),”° Hamilton Depression Rating Scale (HAMD),”’
Hamilton Anxiety Rating Scale (HAMA),?® Brief Psychiatric
Rating Scale (BPRS),%? and Functioning Assessment Short Test
(FAST)* from baseline to week 8. All the clinical rating scales
were completed at baseline and weeks 2, 4, 8, and 12.

Safety

Vital signs and body mass index (BMI) were recorded at every
clinical visit, and laboratory monitoring was conducted at screen-
ing, at week 4, and at the end of week 8. The YMRS, CGI-S for
manic symptoms, and Udvalg for Kliniske Underspgelser
(UKU)31 were administered at every visit to assess the risk of
manic switches and the development of adverse effects. Other
laboratories or supplementary exams were performed whenever
they were necessary according to clinical judgment.
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Statistical Analysis

Efficacy assessments were based on the intent-to-treat popu-
lation. Changes in MADRS scores from baseline to week 8
were analysed with generalized estimation equations using
an unstructured working correlation matrix and a robust var-
iance estimator. Group, visit, and the group X visit interaction
were included as predictors, controlled for age, gender, years
of education, and the baseline MADRS scores. A similar
approach was used to investigate the changes in the other
scales’ scores (PHQ-9, CGI-S depression, HAM-D,
HAM-A, BPRS, and FAST). Fisher exact test was used to
assess the response, remission, and dropout rates at the end-
point (week 8). Additionally, we investigated the differences
in early response and remission rates, defined as >50%
reduction from MADRS baseline score at week 2, and remis-
sion, defined as MADRS and YMRS scores <7 at week 2.
Due to the high initial response rate, an exploratory anal-
ysis was performed excluding those participants who met the
criteria for an early response at week 2. Thus, only those par-
ticipants who did not meet early response criteria and had
their dose increased to 2 capsules per day from the beginning
of the third week of the trial were included in this exploratory
analysis which assessed changes in MADRS scores from
week 2 to week 8 adjusting for week 2 MADRS scores,
Safety assessments were based on the safety population (ran-
domized patients who took at least 1 dose of cannabidiol or

placebo). Changes in CGI-S mania and YMRS scores from
baseline to week 12 were assessed using the same procedure
as the main efficacy analysis. The UKU scores from baseline
to week 12 were assessed using group, visit, and group X visit
interaction and controlled for the baseline scores. Longitudinal
changes in weight, BMI, vital signs, and laboratory tests were
also investigated with generalized estimation equations similar
to the procedure used to assess the changes in UKU scores.
The laboratory tests included complete blood count, thyroid-
stimulating hormone, creatinine, alanine aminotransferase,
aspartate aminotransferase, and gamma-glutamyl transferase.

Results

A total of 35 subjects fulfilled the study entry criteria and were
randomly assigned to double-blind treatment with cannabidiol
(n=19) or placebo (n=16). Figure 1 shows the screening
and enrolment phase details as per the Consolidated Standards
of Reporting Trials (CONSORT). There were no differences
in baseline variables between the 2 groups (Table 1). One par-
ticipant in the cannabidiol group was discontinued due to an
adverse event (skin rash without complications). The all-cause
dropouts were higher in the cannabidiol group: 2 participants
in the cannabidiol group discontinued stating that they felt
better and thought it was unnecessary to continue in the
study, and 1 participant in each group discontinued before

invitation or outpatient clinic

[660 potential participants responded to advertisement or}

s N\
219 were not interested in the study, were looking for general

o information or asking details for a third person
AN J

s N\
~ 358 did not fulfil general inclusion criteria after a pre-screening

v

either by phone of by research assistants at the clinic.
J/

[ 83 were assesses for eligibility with the research psychiatrist ]

68 were excluded due to: \

11 did not fulfil diagnosis for BD-I or BD-II
- 11 had clinically manic or mixed features or YMRS > 12
> - 10 had a MADRS <12

- 05 had and active suicide plan and were at acute risk
- 05 had poor adherence to mood stabilisers
05 had a current Substance use disorder (SUD)

v K 01 had a clinically unstable medical illness /
[ 35 were included and randomised ]
‘ Allocation ‘
[ 19 received cannabidiol ] [ 16 received placebo ]
Follow-up [ ]
- 01 lost to follow-up - 01 lost to follow-up

- 01 discontinued due to an adverse event

- 02 discontinued alleging they were feeling better

i Ul

—

‘ Endpoint

[ 15 continued until the endpoint ] [

15 continued until the endpoint ]

Figure |. Study flowchart of participant enrolment and allocation.
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week 8 due to loss to follow-up. The CONSORT checklist is
included in Supplemental Table 1.

Efficacy Results

MADRS scores decreased from baseline to the endpoint
across the full sample, but with no significant differences
between cannabidiol and placebo groups (Figure 2A). In
the placebo group, there was a change of —14.56 in
MADRS scores from baseline to week 8, while in the canna-
bidiol group, there was a change of —15.38 (Table 2). There
were no significant differences between the 2 groups on all
the other clinical rating scales assessed (Table 2). In addition,
there were no significant differences between groups in
response rates at week 2 (cannabidiol =42.1%, placebo =
31.3%, p=0.7270) or at week 8 (cannabidiol=57.9%,
placebo =62.5%, p = 1.0). There was no significant difference
in remission rate at week 8 (cannabidiol =47.4%, placebo =
31.3%, p=0.4910), but the remission rate at week 2 was

Table I. Clinical and Sociodemographic Characteristics.

marginally significant in favour of cannabidiol (cannabidiol
=23.3%, placebo=0%, p=0.0493). About one-third of
patients (5 out of 16 in the placebo group and 8 out of 19 in
the cannabidiol group) met the criteria for response at week
2, and these patients continued 1 capsule of study medication
for the remainder of the study. No further significant changes
were noted in depressive symptoms in this subgroup.

Exploratory Analysis

The remaining patients (11 per group) had their study medication
dose increased to 2 capsules per day at the beginning of week
3. The exploratory analysis in these patients who were not
early responders showed that participants in the cannabidiol
group had a significantly greater reduction in MADRS scores
compared with the placebo group to the week 8 endpoint (esti-
mated mean change difference=7.09, 95% CL. —12.5 to
—1.69, p=0.0100), as a well as in HAMD scores (estimated
mean change difference: —6.18, 95% CI: —9.58 to —2.77, p=
0.0004). In the placebo group, there was a change of —6.64 in
MADRS scores from week 2 to week 8, while in the cannabidiol
group, there was a change of —13.72 (Table 3 and Figure 2B).
There were also almost significant reductions in PHQ-9 and
BPRS scores (Table 3). In this subgroup, the remission rate at
week 8 was nearly 2.5 times numerically higher in the cannabi-
diol group (cannabidiol =45.5%, placebo = 18.2%, p=0.3615).
There were no other significant differences between the groups.

Safety Results

There were no significant differences between cannabidiol
and placebo groups in YMRS, CGI-S mania, and UKU
scores. There was a statistically significant difference in
BMI between the groups, reflecting a reduction of BMI in
the cannabidiol group and an increase in the placebo group
from baseline to week 12. There were no significant findings

Cannabidiol Placebo
(n=19) (n=16)
Age, mean (SD) 422 (13.8) 45.9 (13.0)
Gender, female (%) 13 (68.4) Il (68.8)
Ethnicity, white (%) 15 (78.9) 9 (56.3)
Years of education, mean (SD) 1.6 (4.2) 13.5 (3.7)
Working or studying, yes (%) 9 (47.4) 7 (43.8)
Bipolar disorder type |, yes (%) 13 (68.4) 11 (68.8)
Past cannabis use, yes (%) 02 (10.5) 04 (25.0)
Current medication
Lithium, yes (%) 10 (52.6) 10 (62.5)
Anticonvulsants, yes (%) 13 (68.4) 8 (50.0)
Antipsychotics, yes (%) 14 (73.7) Il (68.8)
Antidepressants, yes (%) 13 (68.4) 8 (50.0)
SD: standard deviation.
(@)
25
Placebo
g ®  Cannabidiol
& ‘
% @
g 15
5
woo w02 W04 wos wi2
Clinical visits

(b)

25
Placebo

' Cannabidiol

MADRS Scores

W00 wo2 Wo4 wo8 Wi2

Clinical visits

Figure 2. Changes in Montgomery-Asberg Depression Rating Scale (MADRS) scores. (A) Shows the results of the main analysis. (B) Shows

the results of the complementary analysis. *p <0.05.
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in blood pressure or any laboratory tests (Table 4 and
Supplemental Table 2).

Discussion

The present study is the first placebo-controlled trial to test
the efficacy, safety, and tolerability of cannabidiol as an
add-on treatment to mood stabilizers for acute bipolar depres-
sion. In fact, this was the first clinical trial to test cannabidiol for
the treatment of any mood disorder.'®'® The results showed sig-
nificant improvements in depressive symptoms at as early as 2
weeks with no significant difference between the 2 groups.
Further, there were no significant differences between the 2
groups on the primary endpoint of MADRS changes scores at
week 8. However, the remission rates were marginally signifi-
cantly higher in the cannabidiol group at week 2 and numeri-
cally higher, albeit not significant, at week 8.

While the results on the primary endpoint were negative, the
early and rapid improvement in depressive symptoms required
further exploration of the data as there was a 10-point mean
reduction in MADRS scores at week 2. Given that such rapid
reduction in depressive symptoms is likely to be due to a
placebo response and as the placebo response often obscures
the detection of signal for the efficacy of a potential therapeutic
agent, we explored the data further by excluding all patients that
responded to placebo or cannabidiol treatment (more than 50%

Table 2. Main Analysis of Efficacy From Baseline to Week 8.

reduction from the MADRS baseline score) in the first 2 weeks
of the trial. In this subgroup of early nonresponders, there was a
significantly greater improvement in MADRS and HAMD
scores to week 8 endpoint in the cannabidiol group compared
with the placebo group.

Asobserved in our trial, a high placebo response rate makes
it harder to find significant differences against active drugs.*
The present trial had an unusually high response to the adver-
tisement for recruitment of patients with many subjects eager
to participate in the trial. At the time of commencement of this
trial, cannabidiol was approved in Brazil for use in research
settings only but not for routine clinical use. However, the pos-
itive media coverage had made it a popular substance in the
country, as described elsewhere.®>® A recent study showed
that a positive view on cannabidiol effects could interfere
with its psychological effects,® which is in line with its
high placebo effect observed even in treatment-resistant epi-
lepsy patients.®” It is possible that a similar effect might
have contributed to a high placebo response rate in our study.

An alternative explanation is that 150 mg of cannabidiol is
ineffective in treating bipolar depression as significant
improvements in MADRS scores relative to placebo were
seen only in patients whose dose increased to cannabidiol
300 mg daily but not in those that continued 150 mg daily.
Indeed, a previous trial of cannabidiol in cannabis use disorder
showed that a 200 mg dose of cannabidiol was ineffective and

Baseline Change Endpoint
Mean SD Mean SE Difference 95% ClI P value
MADRS - - - - -0.82 [-7.8] to 6.17] 0.8176
Placebo 26.4 6.85 —14.56 221 - - —
Cannabidiol 26.2 5.49 —15.38 2.82 - - -
CGl severity - - - - 0.52 [-0.59 to 1.63] 0.3573
Placebo 4.69 0.95 -2.12 0.43 - - -
Cannabidiol 4.50 0.92 -1.60 0.37 - - -
HAMD - - - - -2.47 [-7.24 to 2.30] 0.3106
Placebo 16.7 6.25 -7.82 1.58 - - -
Cannabidiol 18.4 4.88 -10.29 1.85 - - -
PHQ-9 - - - - -0.67 [-5.49 to 4.16] 0.7860
Placebo 17.2 4.01 -8.65 1.51 - - -
Cannabidiol 17.2 401 -9.32 1.94 - — -
HAMA - - - - -0.51 [-5.55 to 4.54] 0.8435
Placebo 16.3 7.20 -8.03 1.51 - - -
Cannabidiol 19.1 10.5 -8.54 2.08 - - -
BPRS - - - - -3.24 [-7.45 to 0.97] 0.1314
Placebo 337 5.16 -7.16 1.68 - - -
Cannabidiol 36.8 6.25 -10.40 1.40 - - -
FAST - - - - 0.52 [-10.1 to 11.2] 0.9246
Placebo 38.1 13.9 —12.05 4.57 - - -
Cannabidiol 358 14.7 —11.53 2.86 - - -

Note. The main analysis of efficacy shows the changes in scale scores from baseline (week 0) to endpoint (week 8). Mean changes are represented by the
estimated mean changes. BPRS = Brief Psychiatric Rating Scale; CGI-S = Clinical Global Impression-Severity scale for depression; FAST = Functioning
Assessment Short Test; HAMA = Hamilton Anxiety Rating Scale; HAMD = Hamilton Depression Rating Scale 17 items; MADRS = Montgomery-Asberg

Depression Rating Scale; PHQ-9 = Patient Health Questionnaire-9.
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Table 3. Exploratory Analysis of Efficacy From Week 2 to Week 8.

Baseline Change Endpoint
Mean SD Mean SE Difference 95% ClI P value
MADRS - - - - -7.08 [-12.50 to —1.69] 0.0100
Placebo 21.2 3.38 —6.64 1.43 - - -
Cannabidiol 21.5 2.95 -13.72 2.38 - - -
CGl severity - - - - -0.50 [-1.74 to 0.74] 0.4303
Placebo 413 0.70 —1.06 0.45 - - -
Cannabidiol 4.09 0.60 —1.56 0.46 - - -
HAMD - - - - —-6.18 [-9.58 to —2.77] 0.0004
Placebo 13.80 2.12 -2.62 1.29; - - -
Cannabidiol 14.30 2.22 -8.80 .16 - - -
PHQ-9 - - - - —4.09 [-8.17 to 0.01] 0.0501
Placebo 14.02 2.39 —4.33 1.28 - - -
Cannabidiol 14.46 1.96 -8.42 5.1 - - -
HAMA - - - - -2.94 [-7.08 to 1.19] 0.1625
Placebo 14.99 222 —4.52 1.27 - - -
Cannabidiol 15.33 2.82 —7.46 1.69; - - -
BPRS - - - - —4.02 [-8.07 to 0.03] 0.0518
Placebo 314 3.18 -2.62 1.10 - - -
Cannabidiol 32.1 3.48 —6.64 1.77 - - -
FAST - - - - -2.02 [-14.0 to 9.97] 0.7413
Placebo 384 3.8l -8.44 4.67 - - -
Cannabidiol 38.5 421 —10.46 3.76 - - -

Note. Exploratory analysis of efficacy showing the changes in scale scores from baseline (week 2) to endpoint (week 8) in those patients who were not early
responders. Mean and mean changes are represented by the estimated mean changes. BPRS = Brief Psychiatric Rating Scale; CGI-S = Clinical Global
Impression-Severity scale for depression; FAST = Functioning Assessment Short Test; HAMA = Hamilton Anxiety Rating Scale; HAMD = Hamilton Depression
Rating Scale 17 items; MADRS = Montgomery-Asberg Depression Rating Scale; PHQ-9 = Patient Health Questionnaire-9.

Table 4. Safety Analysis.

Baseline Change Endpoint

Mean SD Mean SE Difference 95% ClI P value

YMRS - - - - 0.13 [-3.64 to 3.91] 0.9460
Placebo 2.88 3.30 -0.35 1.45 - - -
Cannabidiol 247 2.59 -0.22 1.22 - - -

CGil severity — mania - - - - —-0.02 [-0.89 to 0.93] 0.9679
Placebo 1.25 0.78 -0.20 0.33 - - -
Cannabidiol .17 0.38 -0.22 0.30 - - -

UKU - - - - -1.87 [-12.3 to 8.61] 0.7273
Placebo 24.9 12.6 —6.87 2.56 - - -
Cannabidiol 25.1 9.23 -8.74 4.67 - - -

Body mass index - - - - -0.72 [-1.21 to —0.22] 0.0044
Placebo 284 4.49 0.55 0.22 - - -
Cannabidiol 30.8 6.13 —0.17 0.13 - - -

Mean arterial pressure - - - - -3.02 [-11.4 to 5.34] 0.4786
Placebo 93.1 14.0 -3.65 322 - - -
Cannabidiol 95.1 14.2 —6.67 2.75 - - -

Note. Safety analysis showing the changes from baseline (week 0) to endpoint (week 12) using generalized estimating equations. CGI-S = Clinical Global
Impression-Severity scale for mania; UKU = Udvalg for Kliniske Undersagelser; YMRS = Young Mania Rating Scale.

that 400 mg and 800 mg doses were effective.'* Further, can- schizophrenia. Therefore, future studies of cannabidiol in
nabidiol 400 mg or 800 mg daily was shown to be effective in bipolar depression should use a minimum of 300 mg daily
reducing drug cue-induced craving and anxiety in heroin use to examine its efficacy in improving depressive symptoms.

disorder'* and that 900 mg of cannabidiol daily was effective The research recruitment for our trial was interrupted due
in treating symptoms of psychosis in patients with to the coronavirus pandemic outbreak, given that our
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institution, the Hospital de Clinicas de Porto Alegre, became
a referral centre to treat the coronavirus disease 2019
(COVID-19). It was not possible to postpone the recruitment
during the pandemic due to operational limitations.

The current study essentially, therefore, is an early termi-
nated first trial of cannabidiol in bipolar depression con-
ducted under peculiar circumstances due to the ongoing
COVID-19 pandemic outbreak. Thus, the findings need to
be seen as preliminary, given the limitations of the study.
In addition, the subject sample was modest, and the early ter-
mination limited the study’s statistical power. Despite these lim-
itations and the negative finding on the primary outcome, our
exploratory analysis suggests that cannabidiol can be further
studied in bipolar disorder under research designs that better
control for high placebo response.'® Also, the exploratory anal-
ysis indicated that further studies should investigate higher
doses of cannabidiol, at least 300 mg/day. The search for vali-
dating an efficacious treatment for bipolar depression, with a
different mechanism of action than other medications, is
highly warranted given the chronic and severe burden of depres-
sive symptoms in bipolar disorder.

From the safety perspective, we reported only 1 adverse
event that led to discontinuation, a skin rash in the cannabidiol
group, which remitted without other complications. Also, our
results did not show treatment-emergent mania since there
was no significant change in YMRS or CGI-S mania scores
over visits. There was no significant difference in discontinua-
tion rates between groups and no significant differences in
adverse effects and laboratory exams. Previous findings
showed that cannabidiol is a safe and well-tolerated medication
when used to treat other health conditions and it is rarely asso-
ciated with severe adverse effects.'®***” Our results suggest
that cannabidiol may be a safe option to be used in bipolar dis-
order; however, the present clinical trial is limited, and further
studies are needed to confirm these findings.

Therefore, considering the preliminary results of our
study, we believe that cannabidiol should further be studied
in bipolar depression in higher doses of at least 300 mg/
day, in larger clinical trials and under research designs that
could better control for high placebo response.
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