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Abstract
Importance: Owing to its anti-inflammatory properties and antiviral ‘‘in vitro’’ effect against severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2), cannabidiol (CBD) has been proposed as a potential treatment for
coronavirus disease 2019 (COVID-19).
Objective: To investigate the safety and efficacy of CBD for treating patients with mild to moderate COVID-19.
Design: Randomized, parallel-group, double-blind, placebo-controlled clinical trial conducted between July 7
and October 16, 2020, in two sites in Brazil.
Setting: Patients were recruited in an emergency room.
Participants: Block randomized patients (1:1 allocation ratio—by a researcher not directly involved in data col-
lection) with mild and moderate COVID-19 living in Ribeirão Preto, Brazil, seeking medical consultation, and those
who voluntarily agreed to participate in the study.
Interventions: Patients received 300 mg of CBD or placebo added to standard symptomatic care during 14 days.
Main Outcome and Measure: The primary outcome was reduction or prevention of the deterioration in clinical
status from mild/moderate to severe/critical measured with the COVID-19 Scale or the natural course of the res-
olution of typical clinical symptoms. Primary study outcome was assessed on days 14, 21, and 28 after enrollment.
Results: A total of 321 patients were recruited and assessed for eligibility, and 105 were randomly allocated ei-
ther in CBD (n = 49) or in placebo (n = 42) group. Ninety-one participants were included in the analysis of efficacy.
There were no baseline between-group differences regarding disease severity (v2 = 0.025, p = 0.988) and median
time to symptom resolution (12 days [95% confidence interval, CI, 6.5–17.5] in the CBD group, 9 days [95% CI,
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4.8–13.2] in the placebo group [v2 = 1.6, p = 0.205 by log-rank test]). By day 28, 83.3% in the CBD group and 90.2%
in the placebo group had resolved symptoms. There were no between-group differences on secondary mea-
sures. CBD was well tolerated, producing mostly mild and transient side effects (e.g., somnolence, fatigue,
changes in appetite, lethargy, nausea, diarrhea, and fever), with no significant differences between CBD and pla-
cebo treatment groups.
Conclusions and Relevance: Daily administration of 300 mg CBD for 14 days failed to alter the clinical evolution
of COVID-19. Further trials should explore the therapeutic effect of CBD in patients with severe COVID-19, pos-
sibly trying higher doses than the used in our study. Trial Registration: ClinicalTrials.gov identifier NCT04467918
(date of registration: July 13, 2020).
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Introduction
The new coronavirus disease 2019 (COVID-19) caused
by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) has led to the death of > 33 million
people worldwide as of this writing, and so far, no
treatment has gained regulatory approval. Since the be-
ginning of the pandemic, several editorials, reviews,
and pre-clinical studies have suggested that cannabi-
diol (CBD), a nonpsychotomimetic phytocannabinoid,
could have potential beneficial effects in the course of
COVID-19.1–6

CBD has putative anti-inflammatory properties7–14 and
may attenuate the cytokine storm by reducing the levels of
cytokines (such as interleukin-6, IL-6; tumor necrosis
factor-a, TNF-a; and interferon-c) and symptoms of
acute respiratory distress syndrome in a mouse model, fre-
quent clinical conditions observed in patients with severe
COVID-19.7,8 CBD reduced brain levels of cytokines
(such as TNF-a9 and IL-1b10) and microglia activa-
tion,10–12 and decreased the levels of proinflammatory cy-
tokines (IL-5, IL-6, and IL-13) in pre-clinical models of
lung inflammation13 and allergic asthma.14 Moreover,
CBD has potential antiviral properties.2,4,5,15 Recently,
in vitro and in silico analysis suggested that in VERO
cells, CBD reduces intracellular expression of the spike
protein S of the SARS-CoV-2.15

CBD showed anxiolytic and antidepressant effects in
pre-clinical16–18 and clinical19,20 studies. It could also
improve burnout syndrome symptoms and other men-
tal health outcomes in health care workers treating
COVID-19 patients.21

Considering CBD’s potential therapeutic properties
and its safety profile, we conducted a single-site clinical
trial assessing the putative efficacy of 300 mg/day CBD
administered during 2 weeks in patients diagnosed
with mild to moderate COVID-19 in the city of
Ribeirão Preto-Brazil.

Methods
Design
This study was designed as a two-site, randomized,
parallel-group, double-blind, placebo-controlled clini-
cal trial of oral CBD 300 mg/daily added to standard
clinical care during 14 days to prevent or reduce the
clinical deterioration of patients diagnosed with
COVID-19 (ClinicalTrials.gov identifier NCT04467918).
Patients with mild and moderate forms of COVID-
19 were recruited in a public-affiliated emergency
room of Ribeirão Preto County and in the Emergency
Care Unit or Ribeirão Preto Medical School Univer-
sity Hospital. Participants were randomized by block
randomization with a 1:1 allocation ratio with 16
blocks formed by sex, age ( < OR > 60 years), disease
severity (mild or moderate), and comorbidity (con-
trolled diabetes and/or hypertension). A researcher
not directly involved in data collection performed
the allocation of the patients in each group. The
study adhered to the Consolidated Standards of
Reporting Trials (CONSORT) reporting guideline,
and the protocol is available in the eMethods (Supple-
mentary Data).

Participants
Participants were enrolled between July 7 and October
16, 2020. This period coincided with the start, peak,
plateau, and initial reduction curve of the first wave
of COVID-19 cases in Ribeirão Preto, São Paulo, Brazil
(eFig. 1 in the Supplementary Data). Figure 1 summa-
rizes the period of enrollment and data collection in
this study.

We recruited and assessed for eligibility 321 patients.
Patients were recruited after receiving the clinical diag-
nosis of COVID-19 and performing a swab collection
of material from the upper respiratory tract for poste-
rior detection of the presence of SARS-CoV-2 using
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the reverse transcription (RT) followed by the quanti-
tative polymerase chain reaction (PCR). A total of
105 patients who tested positive for SARS-CoV-2 and
met the inclusion criteria signed the informed consent
and were randomly allocated to one of the groups to re-
ceive therapeutic interventions. Participants were male
or female adults (aged ‡ 18 years old) diagnosed with
mild and moderate forms of COVID-19. Women of
child-bearing age were asked if they were sexually ab-
stinent or using approved contraceptive methods.
The severity of the COVID-19 symptoms was classified
based on the 5th edition of the Chinese manual for
COVID-19 management.22 The mild form included
patients with nonsevere symptomatic symptoms but
without clinical manifestations of pneumonia. The
moderate form included patients with fever, cough,
secretion production, and other respiratory or non-
specific symptoms without severe pneumonia mani-
festation, defined by SaO2/SpO2 < 94% in an airy
room or a PaO2/FiO2 of 300 or below. Exclusion cri-
teria included patients who did not want or could not
fulfill the necessary home isolation for at least 14
days, current use of any medication with potential in-
teractions with CBD (such as chloroquine, clobazam,
warfarin, or valproic acid) or other experimental

drugs used in the management of COVID-19 symp-
toms (ivermectin, lopinavir, ritonavir, and azithro-
mycin among others) a history of undesirable
reactions to CBD or other cannabinoids, patients
with severe forms of COVID-19 (on screening, inclu-
sion, or initial visit), patients with unstable chronic
diseases (uncontrolled diabetes types 1/2, uncon-
trolled hypertension, lung, hematological, and liver
diseases, chronic kidney disease in advanced stage,
metabolic disorders, and immunosuppression), his-
tory of substance-related disorders, smoking record
in the last 3 years, cannabis recreational use in the
last 3 months, inability to cooperate because of cogni-
tive impairment or other mental state, inability to use
oral medication, or pregnancy during the study (ex-
tended to male participants who had a pregnant part-
ner during the trial). Eligible patients were stratified
according to sex, age, disease severity (mild or mod-
erate), and presence of selected comorbidities (con-
trolled diabetes and/or hypertension).

Procedure
All patients were managed according to the standard
care recommended by the Brazilian Ministry of Health
practical guidelines for diagnosis and treatment for

FIG. 1. Period with the start, peak, plateau, and initial reduction curve of the first wave of COVID-19 cases
in Ribeirão Preto, São Paulo, Brazil. COVID-19, coronavirus disease 2019.
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mild and moderate cases of COVID-19 (https://
portalarquivos.saude.gov.br/images/pdf/2020/April/18/
Dirursos-Covid19.pdf). Pharmacological measures in-
cluded the following: ‘‘Prescription of drugs for
COVID-19 general symptom control, if there is no
contraindication, with the possibility of intercalating
antipyretic drugs in cases of difficult control of fever. Oral
antipyretic: 1st option: Paracetamol/Acetaminophen
500–1000 mg/dose (maximum 3 mg/day); 2nd option:
Dipyrone 500–1000 mg VO (maximum dose in adults
4 grams).’’ Clinical measures included the following:
‘‘Home isolation for 14 days from the date of symp-
toms onset; review every 48 hours, preferably by
phone, providing face-to-face assistance, if necessary;
maintain rest, a balanced diet and a good supply of
fluids; isolation of home contacts for 14 days.’’

The active arm received clinical and pharmacologi-
cal measures plus oral CBD (99.6% purity; PurMed
Global�, Delray Beach, FL) dissolved in medium-
chain triglyceride oil (150 mg/mL concentration). Par-
ticipants received 300 mg CBD/daily (1 mL or 150 mg
per dose, twice a day) for 2 weeks. As there are no
chronic studies of CBD on viral infections, the dose
was chosen based on the minimum safe range observed
in previous studies that detected an acute anxiolytic ef-
fect.23 The duration of 14-day treatment was chosen
based on the observation that SARS-CoV-2 symptoms
may appear (or increase in severity level) up to 14 days
after exposure to the virus, as recommended by the
World Health Organization.24 CBD vials were weighed
before delivery to the participant and at the end of the
trial to check for treatment compliance. Patients in the
placebo group received clinical and pharmacological
measures plus 1 mL twice a day of vehicle for 14 days
using a dosing device/syringe indistinguishable from
the CBD medication. Patients, nursing staff, laboratory
technicians, physicians who carried out the assess-
ments, researchers, and statisticians were all blind to
the treatment allocation.

Swab collection (from the oropharynx, to minimize
discomfort) and blood samples were obtained by a
nurse visiting the patient’s home on the screening period
(day 3 to day 1) and on days 1, 2, 3, 4, 5, 7, 10, 14, 21, and
28 of the clinical segment. On these occasions, nurses
also evaluated weight, vital signs (blood pressure, heart
rate, and body temperature), pulse oximetry, treatment
adherence, and a smell test to evaluate anosmia/
hyposmia associated with COVID-19. This test, adapted
from the Peanut Butter Smell Test,25 measured the dis-
tance (in centimeters) necessary for the patient to start

smelling or perceiving the scent of peanut butter placed
in a small cup inside a tube. Each patient daily (imme-
diately before lunch and dinner) measured the axillary
temperature in case of suspected fever.

Participants were also assessed remotely daily (be-
tween days 1 and 14; and on days 21 and 28) by psychi-
atrists who evaluated the clinical and emotional
symptoms, and possible side effects of the treatments.
A modified version of the UKU side-effect rating
scale of the Scandinavian Society of Psychopharmacol-
ogy, highlighting the most common adverse effects of
CBD, the ‘‘CBD Adverse Effects Scale’’ (CARE Scale),
evaluated treatment safety. Validated scales to measure
anxiety and depression symptoms (see Outcomes)
we also used. On the 14th day, patients did a chest
computed tomography (CT; full description of the
method given in the eMethods in the Supplementary
Data), and on the 28th day they received a complete
clinical evaluation at a private medical unit. If not tol-
erated, CBD use was suspended. In case of a clinical
picture worsening, physicians referred the patients to
the State health system according to the official guide-
lines. In case of hospitalization, CBD or placebo treat-
ment was interrupted.

Outcomes
Our primary outcome was the proportion of patients
with clinical deterioration, (classified as mild, moder-
ate, or severe) from randomization to the 28-day
follow-up period. The COVID-19 severity classification
used the following criteria (adapted from Long et al.26

and Dong et al.27):

� Mild cases (mild clinical symptoms and no chest
CT imaging showing pneumonia);
� Moderate cases (fever and/or any respiratory

symptom plus chest CT imaging showing pneu-
monia);
� Severe cases (dyspnea and/or severe clinical symp-

toms that require immediate medical assistance,
and/or oxygen saturation < 93% at rest plus
chest CT imaging showing viral pneumonia).

The secondary outcome was the time from random-
ization to complete resolution of symptoms within the
28-day follow-up period. Improvement of clinical
symptoms was defined as ‘‘interruption of fever with
an axillary temperature of 37.8�C (100�F) or below,
normalization of SpO2 ( > 94% in an airy room), and
disappearance of COVID-19 symptoms (e.g., cough,
nasal congestion, pain throat, shortness of breath,
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chest pain, chills, myalgia).’’ Moreover, the COVID-19
Clinical Symptoms (COV2-CS) scale evaluated the se-
verity of symptoms. This scale contains 22 COVID-19
symptoms scored on a 3- or 4-point scale according to
the codification dictionary Medical Dictionary for Reg-
ulatory Activities using the terminology of the National
Cancer Institute Common Terminology Criteria for
Adverse Events.

Additional secondary outcomes were the clinical
conditions as assessed by (1) emotional symptoms
scales; (2) laboratory parameters, including proinflam-
matory cytokines and C-reactive protein plasma levels;
(3) smell test; (4) viral load; (5) CBD plasm level; and
(6) occurrence of side effects. Anxiety and depressive
symptoms were measured with the validated Brazilian
versions of the Generalized Anxiety Disorder
Questionnaire-7 (GAD-7)28 and the Patient Health
Questionnaire-9 (PHQ-9),29 respectively (full descrip-
tion of the scales given in the eMethods in the Supple-
mentary Data). Blood samples were collected at
baseline and at days 7, 14, 21, and 28 to assess plasma
levels of proinflammatory cytokines (IL-6 and TNF-a),
C-reactive protein, CBD, viral load, and general clinical
measures (full description of the methods given in the
eMethods in the Supplementary Data).

Ethics
The trial protocol was submitted and approved by both
the institutional and national review boards, namely
Ribeirão Preto Medical School University Hospital
and the National Council on Research Ethics
(CONEP; CAAE No. 33841120.0.0000.5440). The trial
was conducted in accordance with the Declaration of
Helsinki, the Good Clinical Practice guidelines, and
local regulatory requirements. Before enrollment and
allocation to the study arms, informed consent was
obtained from all participants. An independent Data
Safety Monitoring Committee was engaged to periodi-
cally review the safety of the entire clinical program
and selected cases, including test abnormalities.

Statistical analysis
As there are no previous studies about the effects of
CBD on COVID-19 symptoms, the sample size was
calculated by estimating a level of significance of 0.05,
statistical power of 0.85, and effect size (Cohen’s f) of
0.10, resulting in a sample of 90 volunteers. Collected
data were stored in the RedCap platform and then
exported to the Statistical Package for the Social Scien-
ces (SPSS) v.26.0 for analysis. Patients were analyzed

according to the treatment they received in the as-
treated population (sensitivity analysis). We compared
the sample clinical and demographic data using Stu-
dent’s t test for continuous data and the chi-square
test for nominal data. Data from the rating scales
were analyzed with a repeated-measures analysis of
variance with time, group, and time · group interaction
factors. Tests of within-subjects contrasts with a signif-
icant time · group interaction were used to assess dif-
ferences between groups in each measure concerning
the baseline. In cases where sphericity conditions
were not met, the Huynh–Feldt epsilon corrected the
degrees of freedom of the repeated factor. The UKU/
CARE scale was analyzed using Fisher’s exact test.
The time from randomization to undetectable RT-
PCR in the oropharynx swab collection and the com-
plete resolution of symptoms were assessed by a
Kaplan–Meier plot and compared with a log-rank
test. The significance level was set at p < 0.05.

Results
Patients
A total of 105 patients were randomized and 14 were
discontinued during follow-up. The number of patients
and their reasons for discontinuation were as follows:
one patient owing to inclusion criteria failure (decom-
pensated diabetes on the first day of data collection—
CBD group); five because of negative viral load in the
first three time-points after inclusion (four in placebo
group and one in CBD group); seven for consent with-
drawal (six in placebo group and one in CBD group);
and one owing to noncompliance with the protocol
(started using other medications such as hydroxychlor-
oquine, azithromycin, and ivermectin, without the rec-
ommendation of the study medical team). Three
patients in the CBD group had to be hospitalized
during the trial because of complications from SARS-
CoV2 infection: one owing to serious venous thrombo-
sis and two because of saturation alterations All these
patients were monitored and no deaths occurred.
Therefore, the data of 91 patients were included in
the final analysis, 49 being randomly assigned to
CBD and 42 to the placebo group (Fig. 2).

There were no significant differences between
groups in the demographic and baseline clinical char-
acteristics (Table 1).

Most patients were women (67.3% in the CBD,
64.30% in the placebo group), with a median age of
38.7 (11.0) years in the CBD and 40.9 (107.9) years
in the placebo group.
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FIG. 2. CANDIDATE study flow diagram. CANDIDATE, Cannabidiol for COVID-19 Patients with Mild to
Moderate Symptoms.
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Primary outcome
There were no significant differences between
the groups regarding the percentage of patients clas-
sified as mild, moderate, or severe cases (v2 =
0.025, p = 0.988) between randomization and day 28
(Fig. 3).

The mean scores of the COV2-CS scale showed a
significant positive correlation with clinical classifica-
tion (Spearman’s rho = 0.32, p = 0.004). Symptoms se-
verity significantly decreased along the study [time
factor, F(4.92,379.18) = 72.66, p < 0.001], but there
was no significant group effect [F(1,77) = 3.03,
p = 0.09] or time · group interaction [F(4.92,379.18) =
0.78, p = 0.56] (Fig. 4).

There were no significant between-group differences
regarding the time from randomization to the complete
resolution of typical COVID-19 symptoms (v2 = 1.6,
p = 0.205 by log-rank test). The median time to resolu-
tion of symptoms was 12 days (95% confidence interval
[CI], 6.5–17.5) in the CBD compared with 9 days (95%
CI, 4.8–13.2) in the placebo group (Fig. 5).

Secondary outcomes
Emotional symptoms. Anxiety and depression symp-
toms decreased along the study [GAD-7, F(5.49,477.31) =
20.24, p < 0.001; PHQ-9, F(5.64,490.36) = 26.55,
p = < 0.001], but there was no group [GAD-7,
F(1,87) = 0.71, p = 0.79; PHQ-9, F(1,87) = 2.34, p = 0.13]
or time · group interaction [GAD-7, F(5.49,477.31) =
0.41, p = 0.81; PHQ-9, F(5.64,490.36) = 0.97, p = 0.44]
effect (eFigs. 2 and 3 in the Supplementary Data).

Smell test. The distance where volunteers could smell
the peanut butter cup increased along the study [time
factor, F(84,435.32) = 69.81, p < 0.001], but there was
no group [F(1,90) = 2.15, p = 0.15] or time · group
interaction [F(5.49,477.31) = 0.81, p = 0.54] effect
(eFig. 4 in the Supplementary Data).

Viral load. There were no significant differences be-
tween groups on viral load (log rank [Mantel–Cox]-
v2 = 0.027, p = 0.869) (Fig. 6).

Cytokines. TNF-a and IL-6 plasma levels did not dif-
fer between groups. TNF-a decreased on day 14 in both
groups (placebo: v2 = 21.37, df = 2, p < 0.001; CBD:
v2 = 19.44, df = 2, p < 0.001). There was no time effect
regarding IL-6 (eFig. 5 in the Supplementary Data).
C-reactive protein levels showed that patients had
mild to moderate infection severity (CBD, median:
baseline, 3.88; day 28, 1.31; placebo, median: baseline
4.83; day 28, 2.25) (based on Osório et al.,29 Fu
et al.,30 and Jimeno et al.31) that decreased along the
study (placebo, v2 = 59.23, df = 2, p < 0.001; CBD:
v2 = 39.10, df = 2, p < 0.001).

Table 1. Demographic and Clinical Characteristics
of Patients at Baseline

Characteristic
Cannabidiol

(N = 49)
Placebo
(N = 42) p

Age, years
Mean (SD) 38.7 (11.0) 40.9 (10.9) 0.85

Sex, n (%)
Female 33 (67.3) 27 (64.3) 0.76
Male 16 (32.7) 15 (35.7)

Body mass index
Mean (SD) 28.4 (6.1) 27.5 (5.2) 0.93

Occupation, n (%)
Physician 6 (12.2) 3 (7.1) 0.54
Nurse 11 (22.4) 13 (31.0)
Others 32 (65.3) 26 (61.9)

Living situation, n (%)
Lives alone 8 (16.3) 3 (7.1) 0.37
Lives with partner and/or children 34 (69.4) 35 (83.3)
Lives with parents 7 (14.2) 4 (9.5)

Comorbidities
Hypertension 2 (4.1) 2 (4.9) 0.69
Diabetes 1 (2.0) 1 (2.4)
Obesity/dyslipidemia 2 (4.1) 4 (9.8)
Thyroid diseases 2 (4.1) 1 (2.4)
Asthma 2 (4.1) 1 (2.4)
Allergic diseases 0 (0.0) 3 (7.3)
Chronic neurological disease 1 (2.0) 1 (2.4)
Neoplasia 1 (2.0) 0 (0.0)
Others chronic diseases 6 (12.2) 3 (7.3)

Medication, n (%) 18 (37.5) 12 (29.3) 0.41
Signs and symptoms, n (%)

Hyposmia 39 (79.6) 32 (76.2) 0.70
Myalgia 34 (69.4) 19 (45.2) 0.14
Fatigue 30 (61.2) 22 (52.4) 0.68
Headache 30 (61.2) 21 (50.0) 0.30
Cough 27 (55.1) 19 (45.2) 0.63
Anorexia 26 (53.1) 22 (52.4) 0.99
Malaise 26 (53.1) 20 (47.7) 0.61
Coryza 19 (38.8) 13 (31.0) 0.44
Sore throat 16 (30.7) 14 (29.4) 0.45
Fever (chills) 9 (18.3) 11 (26.1) 0.45
Dyspnea 9 (18.3) 3 (7.1) 0.25
Chest pain 9 (18.3) 2 (4.8) 0.13
Nausea 7 (14.3) 8 (19.1) 0.64
Diarrhea 7 (14.3) 9 (21.4) 0.45

Current smoking, n (%) 2 (4.1) 3 (7.1) 0.52
Alcohol abuse, n (%) 12 (24.4) 10 (23.8) 0.85
Mean arterial pressure

Median (interquartile range) 99.8 (14.9) 97.3 (18.5) 0.93

Heart rate
Median (interquartile range) 86.0 (19.75) 82.0 (17.5) 0.70

Oximetry
Median (interquartile range) 99.8 (14.8) 97.3 (18.5) 0.25

SD, standard deviation.
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CBD plasma levels. There was a significant time effect
(v2 = 185.23, N = 46, df = 8, p < 0.001, Friedman test).
Compared with day 2 (when plasma was first collect-
ed), CBD levels were significantly higher up to day
14, and lower on days 21 and 28 (Z values ranging
from 3.22 to 5.39 ng/mL, p £ 0.001, Dunn test)
(eFig. 6 in the Supplementary Data).

Safety. Adverse events recorded with the UKU/CARE
scale are given in Table 2. Both interventions were well
tolerated and the most common ( > 10%) adverse
events in both arms were somnolence, fatigue, de-

creased appetite, lethargy, weight loss, nausea, diarrhea,
increased appetite, and fever. No serious adverse events
were observed during the trial.

There was no group · time effect in weight, blood
pressure, heart rate, body temperature, pulse
oximetry, and general blood parameters ( p < 0.05).
As with C-reactive protein levels, neutrophils/
lymphocytes levels showed that patients had mild to
moderate infection severity (CBD, median: baseline,
1.25; day 28, 1.84; placebo, median: baseline 1.45;
day 28, 1.57) (based on Osório et al.,29 Fu et al.,30

and Jimeno et al.31).

FIG. 3. Percentage of COVID-19 patients classified as mild, moderate, or severe cases between
randomization and day 28 in the CBD and placebo groups. CBD, cannabidiol.

FIG. 4. The mean scores of the COV2-CS scale between randomization and day 28 in the CBD and
placebo groups. COV2-CS, COVID-19 Clinical Symptoms.
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Discussion
Daily administration of 300 mg CBD for 14 days to pa-
tients with a recent diagnosis of COVID-19 with mild
or moderate severity was safe but did not alter the clinical
evolution in the first 28 days of follow-up. The results do
not confirm the suggestions that CBD could have a ther-
apeutic effect on COVID-19 owing to its anti-
inflammatory (especially concerning cytokines)1–3,5–14

and antiviral2,4,5,15 effects. However, this result should
be considered with caution because the patients had
mild or moderate forms of COVID-19, with low inflam-
mation levels.23,30,31 Besides, a uniform dose of
300 mg/day was tested, and the dose-dependent effects
of CBD are well known.32 Thus, it is possible that greater
inflammation levels are necessary to respond to CBD,
or that higher CBD doses are needed to observe anti-
inflammatory and antiviral effects. Moreover, CBD
did not show anxiolytic or antidepressive effects,
which also does not confirm previous literature show-
ing anxiolytic properties of this dose.5,16–21 However,
as in the case of inflammation, patients did not have

high anxiety and depression levels at baseline (mean
GAD-7 and PHQ-9 scores < 10). In addition, all the
patients received significant support, with repeated
visits of nurses at the residence and remote daily
monitoring by the physician.

To the best of our knowledge, this is the first trial
assessing the effects of CBD in COVID-19 patients,
and the largest assessing inflammatory measures in a
clinical sample with an infectious disease. Limitations
of the trial include its short follow-up duration, single-
intervention dose, two-center design, and the inclusion
of only patients with mild and moderate forms of the
infection.

Conclusion
Daily administration of 300 mg CBD for 14 days failed
to alter the clinical evolution of COVID-19. Further tri-
als with patients with different severity levels of
COVID-19 and CBD doses are necessary to confirm
the absence of effects of CBD in the clinical course of
COVID-19 observed in our study. Finally, considering

FIG. 5. The symptoms severity along the study between randomization and day 28 in the CBD and
placebo groups.
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the anti-inflammatory, neuroprotective, and safe pro-
file of CBD, future double-blind trials assessing
whether this compound could act as an effective pre-
ventive agent for chronic post-COVID-19 syndrome
symptoms are necessary and suitable. Such a study is
underway by our research group.
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CANDIDATE¼Cannabidiol for COVID-19 Patients with Mild to Moderate
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CARE¼CBD Adverse Effects

CBD¼ cannabidiol
CI¼ confidence interval

COV2-CS¼COVID-19 Clinical Symptoms
COVID-19¼ coronavirus disease 2019

CT¼ computed tomography
GAD-7¼Generalized Anxiety Disorder Questionnaire-7

IL¼ interleukin
PHQ-9¼ Patient Health Questionnaire-9

SARS-CoV-2¼ severe acute respiratory syndrome coronavirus 2
SD¼ standard deviation

TNF-a¼ tumor necrosis factor-a
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