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Abstract

Cocaine use disorder (CUD) remains a major public health challenge with limited effective therapeutic options. Cannabidiol
(CBD) has been proposed as a potential treatment due to its neuroprotective and anti-craving properties. This scoping review
aims to synthesize and map the existing evidence from clinical trials evaluating CBD’s effects on craving reduction, relapse
prevention, cognitive function, and emotional regulation in individuals with CUD. Although CBD was well tolerated and
associated with fewer adverse events than conventional pharmacological treatments, clinical studies included in this review
did not demonstrate significant efficacy over placebo in reducing cocaine craving, preventing relapse, or improving cognitive
performance, despite promising preclinical outcomes. The review also highlights methodological limitations across studies,
including variability in dosage, treatment duration, and study design. Although current evidence does not support CBD as a
standalone treatment for CUD, its favorable safety profile suggests potential utility within a broader, multimodal therapeutic
framework. Future research should prioritize standardized protocols and explore synergistic combinations with behavioral
or pharmacological interventions to enhance treatment efficacy.
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Background

Cocaine use disorder (CUD) and crack use disorder (CrUD)
are significant public health concerns, characterized by their
high addictive potential, substantial psychosocial impacts,
Leticia Custddio dos Santos and Verdnica Barros da Cunha and the limited availability of effective treatment options
contributed equally to this work. (Simpson et al. 1997). Globally, the prevalence of cocaine use
remains one of the most widely used drugs, with an estimated
23 million users, and the number of crack-cocaine users is
continuing to rise and disproportionately affects marginalized
populations, overloading healthcare systems and communi-
ties according to the World Drug Report (United Nations
Office on Drugs and Crime [UNODC], 2024).

Both cocaine and crack cocaine are derived from the coca
plant (Erythroxylum coca) and share pharmacological prop-
erties. However, their chemical compositions and routes of
administration differ, leading to variations in their pharma-
cokinetics and patterns of abuse (Koob and Volkow 2016).
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Traditional treatment options for CUD, such as cognitive-
behavioral therapy and pharmacological interventions (e.g.,
topiramate and bupropion), have shown limited efficacy and
are often associated with high relapse rates. Moreover, none of
these treatments have received approval from major regulatory
agencies worldwide, including the FDA (United States), EMA
(Europe), Health Canada, and ANVISA (Brazil), which under-
scores the urgent need for new therapeutic approaches. Despite
scientific advances in understanding the neurobiological
underpinnings of these disorders, relapse rates remain alarm-
ingly high, ranging from 40 to 60% within the first year of
treatment, according to the National Institute of Drug Abuse.

Over recent years, interest in psychedelic-assisted therapies
for substance use disorders (SUD) has grown substantially. Clas-
sic psychedelics (e.g., psilocybin) have produced promising sig-
nals in early-phase clinical and pilot studies targeting alcohol use
disorder and, less convincingly, opioid use disorder. For exam-
ple, in a double-blind RCT, psilocybin-assisted psychotherapy
yielded larger reductions in heavy drinking days relative to an
active placebo (Bogenschutz et al. 2022). These interventions
are appealing for addiction treatment because they may act via
psychological insight, disruption of maladaptive circuits, and
promotion of neuroplastic changes (Zafar et al. 2023).

Concurrently, cannabidiol (CBD) is under investigation as
a complementary approach: preclinical and limited human
studies suggest it may reduce craving and attenuate drug-
seeking behavior in opioid, nicotine, and cannabis use dis-
orders (Karimi-Haghighi et al. 2022).

CBD is a non-psychoactive compound derived from Can-
nabis sativa that has emerged as a promising candidate for
the treatment of SUD, including CUD. Notably, experimen-
tal studies have demonstrated that CBD reduces relapse-like
drug-seeking behavior in rodent models with prior cocaine
and ethanol self-administration, with these effects persist-
ing beyond the active treatment phase (Gonzalez-Cuevas
et al. 2018). In addition, CBD has been shown to counteract
psychostimulant-induced neuronal and behavioral sensitiza-
tion within the mesolimbic dopamine pathway, further sup-
porting its potential utility in targeting the neuroadaptations
underlying addictive disorders (Renard et al. 2016).

Clinical trials have explored CBD’s potential in address-
ing critical challenges associated with CUD, such as intense
drug craving, high relapse susceptibility, and cognitive
impairments. Craving, a core symptom of addiction, is
closely linked to dysregulation of the brain’s reward path-
ways, particularly in the mesocorticolimbic system (Koob
and Volkow 2010). Treatment with CBD has been promising
in reducing drug-seeking and relapse in animal models and
early-phase human studies (Ren et al. 2009). Additionally,
chronic cocaine use is associated with cognitive deficits in
executive function, working memory, and attention, further
exacerbating the risk of relapse (George et al. 2014).
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Emerging evidence indicates that CBD may help mitigate
these cannabinoid-induced deficits by promoting neuropro-
tective mechanisms that preserve dendritic and synaptic
structure and by enhancing synaptic plasticity to restore
network strength. Renard et al. (2016) demonstrated that
chronic adolescent exposure to cannabinoid agonists leads
to dendritic atrophy and impaired long-term potentiation in
prefrontal circuits, deficits that CBD may help counteract
through its neuroprotective and modulatory actions, such
as reducing oxidative and inflammatory stress, preserving
dendritic architecture via CB1 modulation, and promoting
Brain-Derived Neurotrophic Factor-mediated synaptic plas-
ticity (Campos et al. 2012).

Beyond its direct effects on craving and cognition, CBD
may also address the emotional and psychological comorbidi-
ties frequently observed in individuals with CUD. Anxiety
and stress are among the most common triggers for relapse,
and CBD’s anxiolytic and stress-buffering properties have
been documented in clinical and preclinical studies (Blessing
et al. 2015; Zuardi et al. 2017). This multifaceted therapeutic
potential of CBD makes it an intervention capable of target-
ing the addiction.

This scoping review aims to synthesize the evidence from
controlled trials (CTs) investigating the therapeutic effects
of CBD for CUD. By evaluating outcomes such as craving
reduction, relapse prevention, cognitive enhancement, and
emotional regulation, it provides a comprehensive under-
standing of CBD’s potential in treating this disorder, while
also highlighting gaps in the current literature and outlin-
ing directions for future research to advance the integra-
tion of CBD into evidence-based treatment. In accordance
with Joanna Briggs Institute (JBI) recommendations, a
global organization that supports evidence-based decisions,
a comprehensive search was conducted on the Open Sci-
ence Framework (OSF) platform and in scientific databases,
described in the Information Sources section, to ensure that
there are no published or registered reviews addressing CBD
use in individuals with CUD. This approach aligns with the
guidelines provided in the JBI Manual for Evidence Syn-
thesis, which emphasizes the importance of effective search
strategies for the overall validity of evidence synthesis.

Methods

This scoping review was conducted in scientific bases and
grey literature using clinical studies. The research question
was “Are there sufficient scientific evidence to support the
effectiveness of CBD treatment of individuals with CUD?”
and the protocol was registered in OSF (https://doi.org/10.
17605/0SF.IO/V6EM?2) to enhance transparency and repro-
ducibility of research.


https://doi.org/10.17605/OSF.IO/V6EM2
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Eligibility criteria

Clinical studies comparing cannabidiol versus placebo or
other pharmacological treatment in patients with CUD were
included. The included studies were conducted with humans
of adult age, with no distinction in regard to sex. There were
no restrictions on language or publication dates. Concern-
ing the outcome measures, the included data addressed
self-reported craving, (e.g., Cocaine Craving Question-
naire—Brief [CCQ-Brief] and Minnesota Cocaine Craving
Scale [MCCS]) and/or cue-induced craving assessed via
controlled cue-exposure paradigms, as well as cognitive
effects, anxiety symptoms, and stress response. Studies
evaluating SUDs in general, or those focusing on substances
other than crack/cocaine, were excluded. Regarding cannabis
treatment, studies with patients exposed to tetrahydrocan-
nabinol (THC) were excluded.

Information sources

The research was conducted on five databases—PubMed,
LILACS, EMBASE, Web of Science, and Scopus (Supple-
mentary material A). The assessment was performed until
July 2025 (July 31 st, 2025). A search for gray literature was
also conducted on BioRxiv, BDTD, and Google Scholar, but
no records were obtained for review.

Search strategy

A research question was designed according to the PCC
(Participant, Concept, and Context) strategy to search in vivo
studies—(P): participant, humans exposed to cocaine/crack-
cocaine; (C): concept, cocaine/crack-cocaine drug cue crav-
ing; and (C): context, exposure to cannabidiol (with intent
to treat cocaine/crack-cocaine use). MeSH descriptors were
crossed with Boolean operators “and” (inter-category) and
“or” (intra-category). No filters were applied during the
search in order to maximize the selection of studies for
evaluation.

Selection process

The retrieved studies were imported to Rayyan® for dupli-
cate checking and elimination. Two independent researchers
(RCTG and LCS) selected the studies based on the eligibility
criteria established for this scoping review. The first screening
phase involved reviewing titles and abstracts, followed by a
full-text reading of the selected studies. In case of any disa-
greement, the third reviewer (LHLT) was available to support
in order to establish a consensus. The similarity between the
studies included and excluded by the three researchers was
analyzed using the Kappa coefficient with GraphPad Quick-
Calcs (GraphPad, San Diego, CA).

Data collection process

The independent researchers (RCTG and LCS) extracted
relevant data from the included studies. The data extraction
process provided the following information: (1) general char-
acteristics of the included studies, such as title, author, year,
country, study design, experimental groups, duration of expo-
sure, and administration pattern; (2) description of the evalu-
ated outcomes and the results obtained; and (3) main conclu-
sions of the studies. Regular meetings among the reviewers
were held to discuss issues, required adjustments, and ensure
alignment. A final discussion was conducted to reach con-
sensus on the form and data to be extracted. The information
collected by the two reviewers was compared, and no disa-
greements were observed that required resolution by a third
reviewer.

Study quality and risk of bias assessment

The methodological quality of the clinical studies was assessed
using the Downs and Black checklist for clinical trial quality
and risk of bias assessment. Although the risk of bias analysis
is optional for scoping review articles (Munn et al. 2018), it
was conducted to support the evidence regarding the quality
of the studies included in the review.

The Downs and Black (1998) checklist is intended to assess
the methodological quality of both randomized and nonrand-
omized comparative studies. It comprises 27 items that cover
various methodological aspects, including reporting, external
validity, internal validity (bias and confounding), and power of
the studies. Reporting questions ensure that the study’s objec-
tives, hypotheses, interventions, and outcomes are clearly
detailed. External validity determines if the study’s findings
can be generalized to the broader population. Internal valid-
ity (bias and confounding) checks if the study has effectively
minimized biases and confounding factors that could influ-
ence the results. Power (statistical) assesses whether the study
has adequate statistical power to detect significant differences
between the groups being compared. The items are scored as
“yes” (1)—except for item five in the reporting scale, which
is scored two (2)—“no” (0), and “unable to determine” (0),
providing a quantitative measure of the study’s quality.

Results

Study selection

The database searches initially yielded 701 records. After
removing duplicates, 514 studies remained for further
assessment. Screening and application of eligibility criteria

resulted in seven studies being selected for full-text review.
Following a detailed examination, two studies were excluded
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(Supplementary Material B). The remaining five studies
met the inclusion criteria and were incorporated into this
review. No additional studies were identified through manual
research. A total of five studies were included in the scoping
review, as depicted in the PRISMA flow diagram (Fig. 1).
The number of observed agreements among researchers was
100% (kappa=1.000).

Study characteristics

The Characteristics of each study are summarized in Table 1.
The studies were conducted in Canada and Brazil and pub-
lished between 2021 and 2024. Among them, three were
double-blinded randomized clinical trials. For one of these
trials, two exploratory analyses assessing distinct outcomes
were also identified. Two studies compared CBD treatment
with placebo, whereas the remaining trial compared CBD
with a pharmacological treatment. Across studies, synthetic
CBD was administered orally in doses ranging from 300 to
800 mg.

Synthesis of results and summary of evidence
CBD compared to placebo

Applications of synthetic CBD compared to placebo were
carried out in order to explore craving during detoxification
and time-to-cocaine relapse during subsequent outpatient
treatment, effects on cognition, effects on anxiety symptoms,
and stress response in individuals with CUD.

For craving scores, Mongeau-Pérusse et al. (2021)
observed it was increased from baseline in CBD and placebo
groups, and most patients relapsed to cocaine after the study
finished. Among all individuals, sixty-two completed the
detoxification phase, with an inpatient detoxification phase
lasting 10 days, and 50 participants completed the study. The
CBD treatment was well tolerated by the participants, and
the main adverse event observed was diarrhea. On the other
hand, Meneses-Gaya et al. (2021) reported a within-group
reduction in craving scores over time in participants receiv-
ing CBD; however, these reductions were not significantly
different from those observed in the placebo group. For this
reason, it was concluded that CBD was unable to interfere
with symptoms of crack-cocaine craving.

Fig.1 PRISMA flow diagram
of the study selection process,

adpated from PRISMA- . .
ScR guidelines (Tricco et al. searchlng multlple
2018). databases (n=701)

Records identified through

Records removed before
screening:
Duplicates (n=187)

Other sources (n=0)

References evaluated by
title and abstract

Records removed:
Out of scope (n=71)
Not clinical trials (n= 436)

References included for
full-text review

(n=17)

Full text records removed
(n=2)

Studies included in the

review
(n=93)

|
|
|
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Regarding effects on improving cognitive functions,
according to the study from Rizkallah et al. (2022), there was
no statistically significant group difference in terms of stop
signal reaction time (p=0.644). Also, both groups performed
similar quality of decision-making, deliberation time, delay
aversion, and risk-taking. There was no evidence of efficacy
in improving cognitive outcomes for CBD when compared to
placebo. A total of 71.8% of participants completed the phase
I assessment and 78.6% of them completed the phase II trial.

Effects on anxiety symptoms and stress response were
assessed using the Beck Anxiety Inventory (BAI), visual
analog scale (VAS), and cortisol levels at multiple time
points throughout the study were measured by Mongeau-
Pérusse et al. (2022). The study found that anxiety scores
were similar in both CBD and placebo groups (BAI p=0.27,
VAS p=0.18), and there was no statistically significant dif-
ference in cortisol levels (p =0.76).

CBD compared to pharmacological treatment

Applications of CBD compared to pharmacological treat-
ment (fluoxetine, valproic acid, and clonazepam) were
conducted by Gallassi et al. (2024) to assess the feasibil-
ity, safety, tolerability, and preliminary efficacy of synthetic
CBD compared to standard pharmacological treatment for
reducing crack use in individuals with CUD. The study also
investigated additional parameters, including adverse events,
physical health symptoms, and craving.

Regarding safety and tolerability, for control (pharma-
cological treatment) and CBD groups the results were con-
sidered adequate. Although both groups showed a decrease
in crack use, the reduction was not significantly different
between CBD and standard pharmacological treatment.
Regarding adverse effects, there were differences between
both groups, with fewer episodes of diarrhea, constipation,
nausea, dizziness, memory impairment, low concentration,
tremor, ataxia, and nasal congestion in the CBD group. Inter-
group physical health symptoms were more pronounced in
the control group with reduction of clinical and psychiatric
complaints at the first 2 weeks; however, at the end of the
study, the CBD group showed significant improvement in
overall health ratings. Regarding crack craving, no difference
was detected between these two groups.

Across the studies summarized in Table 1, the treatment
period for CBD administration ranged from 10 to 92 days,
depending on the study design and objectives. Crack or
cocaine use and craving were assessed through a combi-
nation of self-report instruments and biological measures.
In Gallassi et al. (2024), crack use was evaluated once per
week using a questionnaire and urine samples. Meneses-
Gaya et al. (2021) applied the Cocaine Craving Question-
naire-Brief (CCQ-Brief) and the Minnesota Cocaine Crav-
ing Scale (MCCS). Mongeau-Pérusse et al. (2021) employed
the Timeline Follow-Back (TLFB) method, Visual Ana-
logue Scale (VAS), CCQ-Brief, and the Cocaine Selective
Severity Assessment (CSSA) based on urine verification.
Subsequent studies by Mongeau-Pérusse et al. (2022) and
Rizkallah et al. (2022) focused on additional psychological
and cognitive outcomes while maintaining the overall study
framework.

Methodological quality of the studies: risk of bias

Table 2 provides an overview of the methodological quality
of all the included in vivo studies using Downs and Black
(1998) checklist. Supplementary Material C provides a
detailed assessment regarding Downs and Black checklist
for the studies included in the scoping review.

For the five clinical trials retrieved, the total score for the
studies was 26 out of 28. The scores fall into the “excellent”
category according to the Downs & Black checklist scoring
system, in which scoring ranges are classified as excellent
(26-28), good (20-25), fair (15-19), and poor (< 14). Based
on the scores of studies included in the scoping review, it
is concluded that all of them have been rigorously designed
and reported with the minimal risk of bias and high validity
and the results were reliable.

Discussion

Across the included studies, CBD did not significantly
reduce cocaine or crack-cocaine craving or relapse rates
compared to placebo. In drug-cue exposure paradigms,
increases in craving were similar between the CBD
and placebo groups, and the time-to-relapse was also

Table 2 Methodological quality
overview of in vivo studies
assessed using Downs & Black

checklist

Author, year, country Reporting External Bias Confounding Power Total score
validity

Gallassi et al. 2024, Brazil 10 3 6 6 1 26

Meneses-Gaya et al. 2021, Brazil 10 3 6 6 1 26

Mongeau-Pérusse et al. 2021, Canada 10 3 6 6 1 26

Mongeau-Pérusse et al. 2022, Canada 10 3 6 6 1 26

Rizkallah et al. 2022, Canada 10 3 6 6 1 26
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comparable, with most participants relapsing within the
follow-up periods. While these findings suggest limited
efficacy of CBD as a monotherapy for CUD, important
nuances emerge when considering sample characteristics,
treatment regimens, and study design (Gallassi et al. 2024;
Meneses-Gaya et al. 2021; Mongeau-Pérusse et al. 2021,
2022; Rizkallah et al. 2022).

Most participants in the included trials had severe CUD,
characterized by multiple DSM-5 criteria and substantial
medical, psychological, and social impairments (Ameri-
can Psychiatric Association 2013). In contrast, individuals
with mild CUD typically present fewer symptoms and less
functional disruption, potentially responding differently to
pharmacological or behavioral interventions (Grant et al.
2016). Furthermore, participants varied in their levels of
crack/cocaine consumption and in the duration of detoxi-
fication prior to treatment initiation, which ranged from
0 days (no detoxification) to 10 days. These factors may
have influenced treatment outcomes, as heavier and more
recent users are likely to require more intensive, multimodal
interventions beyond CBD monotherapy. Notably, only in
the study by Gallassi et al. (2024) was the sample com-
posed of individuals who reported CUD and were undergo-
ing treatment at a Psycho-Social Care Center (CAPS-AD; a
community-based drug treatment service).

The studies administered CBD at varying doses
(300-800 mg/day) and durations (10-92 days), which
complicates direct comparison of outcomes. Meneses-Gaya
et al. (2021), for example, used a lower dose (300 mg/day)
for a shorter period (10 days), while Mongeau-Pérusse et al.
(2021) applied a higher dose (800 mg/day) for a longer
period (92 days), yet neither demonstrated significant
effects. Such variability underscores the need to clarify the
dose-response relationship and treatment duration required
to achieve therapeutic benefit. Moreover, the neurobiology
of CUD may involve mechanisms distinct from other SUDs,
potentially explaining why CBD has shown promise in her-
oin (Hurd et al. 2019) and tobacco use disorder (Hindocha
et al. 2018), but not in cocaine-related disorders.

Preclinical studies suggest that CBD may reduce drug-
seeking behaviors across several SUDs, raising questions
about why these effects are not consistently observed in
clinical settings for CUD. Hay et al. (2018), for example,
highlighted reductions in drug-seeking and consumption
in animal and human studies involving nicotine, cannabis,
and opioids. However, the absence of efficacy in CUD sug-
gests potential differences in underlying reward mecha-
nisms, neuroadaptations, or treatment responsiveness that
warrant further investigation.

The trial by Gallassi et al. (2024) compared CBD with
treatment as usual (fluoxetine, valproic acid, clonazepam) for
CrUD and found comparable reductions in crack use between
groups. Importantly, CBD was better tolerated, with fewer

adverse events. In contrast, Mongeau-Pérusse et al. (2022)
reported no significant difference between CBD and placebo
regarding anxiety, stress reactivity, or cortisol response. Both
groups exhibited decreases in anxiety over follow-up, sug-
gesting that CBD was not superior to placebo in modulat-
ing these outcomes. Taken together, these results indicate
that while CBD demonstrates a favorable safety profile and
potential in reducing some complaints associated with CrUD,
current evidence does not support superiority over placebo
for craving, relapse prevention, or anxiety in CUD.

Interestingly, an excluded Canadian study (Supplemen-
tary Material B) reported reductions in inflammatory mark-
ers in individuals receiving CBD compared to placebo.
Although it did not assess cognitive or clinical outcomes,
this finding raises the possibility that CBD could exert alter-
native benefits in CUD, such as mitigating inflammation and
reducing long-term physical harms of chronic cocaine use
(Violaine Mongeau-Pérusse et al. 2022). This suggests a
potential role for CBD in harm reduction strategies, even
if its efficacy in core addiction outcomes remains limited.

Across studies, CBD was consistently well tolerated, with
only mild adverse events reported, most frequently diarrhea.
This favorable safety profile supports continued research on
CBD, particularly as part of combination strategies rather
than monotherapy. Potential approaches include integrating
CBD with cognitive-behavioral therapy (CBT), contingency
management, mindfulness-based interventions, or adjunct
pharmacotherapies (e.g., SSRIs, naltrexone, disulfiram).
Such multimodal strategies may better address both the neu-
robiological and psychosocial complexities of CUD (Hay
et al. and Bhattacharyya et al. 2018).

The included studies present several limitations that
should be considered when interpreting the findings. Most
notably, the sample sizes were small, limiting statistical
power and applicability. Importantly, there was very little
consistency in the analyses performed across these stud-
ies, which assessed largely different outcome measures.
This heterogeneity represents an additional limitation when
attempting to interpret the results collectively. Furthermore,
only Gallassi et al. (2024) assessed reduction in cocaine use
as an outcome measure. None of the other trials evaluated
changes in the frequency or amount of cocaine use during
follow-up, which limits the understanding of the potential
long-term impact of the interventions on actual drug con-
sumption patterns.

Conclusions
In conclusion, this scoping review identified only a small

number of studies investigating the use of CBD for CUD,
which limits the strength of the evidence and underscores
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the need for further research in this area. Overall, according
to the studies included, while CBD was generally well tol-
erated, current findings do not support its superiority over
placebo in reducing cocaine craving, preventing relapse,
or improving cognitive, anxiety, or stress outcomes. Some
evidence suggests a more favorable tolerability profile
compared to traditional pharmacological treatments, as
well as potential improvements in clinical and psychiatric
complaints, but these findings remain preliminary. Moreo-
ver, motivation to change can represent a factor influenc-
ing treatment outcomes among individuals with CUD,
and insufficient consideration of this variable may partly
account for the absence of significant effects observed
in the reviewed studies. This aspect should therefore be
recognized as an important limitation. Future research
involving larger, well-characterized samples, standardized
assessment tools, and combined treatment approaches will
be crucial to further elucidate the therapeutic potential of
CBD for CUD.
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