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Resumo

Objetivo: investigar as evidéncias do tratamento do transtorno do espectro autista com cannabis, buscando-se registrar
os beneficios dessa proposta terapéutica em pacientes. Métodos: estudo de revisdo sistematica, conduzido conforme as
diretrizes PRISMA. Foram consultadas as bases de dados PubMed, BVS (LILACS e MEDLINE), Biblioteca Cochrane,
Web of Science e Scopus. A qualidade e a validade interna dos estudos foram avaliadas por meio do Grading of
Recommendations, Assessment, Development and Evaluation (GRADE), da escala LONEY e da escala PEDro. Para a
confeccdo da metandlise, foi utilizado modelo de efeito aleatorio e teste de heterogeneidade. A respeito da anélise de
heterogeneidade, foram utilizados os testes Q de Cochran e o I2. Foram considerados aceitaveis valores de 12 abaixo de
25%. Para o célculo do peso ou contribuicdo de cada estudo, foram utilizados modelos de efeitos aleatérios. O intervalo
de confianga utilizado foi de 95% e valor p significativo <0,05. Foram avaliadas na metanalise, as escalas ADOS-2,
VABS e CARS. Resultados: foram identificados 12 estudos, sendo cinco observacionais e sete clinicos randomizados.
Estudos de vérios paises e com amostras heterogéneas indicam que ha associa¢do positiva entre o uso de cannabis e
desfechos positivos no tratamento do transtorno do espectro autista. A metanalise, revelou-se que o uso de cannabis ndo
modificou os resultados identificados na escala avaliativa ADOS-2, entretanto, os dados dos testes CARS e VABS
mostraram significancia estatistica a favor do grupo experimento. Conclusdo: a cannabis e 0s canabindides podem ter
efeitos promissores no tratamento dos sintomas relacionados ao TEA, podendo ser utilizados como alternativa
terapéutica no alivio desses sintomas.

Palavras-chave: Transtorno do Espectro Autista. Canabinoides. Canabidiol.

Abstract

Objective: to investigate the evidence for the treatment of Autism Spectrum Disorder with cannabis, aiming to
document the benefits of this therapeutic approach in these patients. Methods: a systematic review study conducted
following PRISMA guidelines. PubMed, BVS (LILACS and MEDLINE), Cochrane Library, Web of Science, and
Scopus databases were consulted. The quality and internal validity of the studies were assessed using the Grading of
Recommendations, Assessment, Development and Evaluation (GRADE), LONEY scale, and PEDro scale. Random-
effects models and heterogeneity tests were used for meta-analysis, with Cochran's Q and 2 tests for assessing
heterogeneity. 12 values below 25% were considered acceptable. Random-effects models were used to calculate the
weight or contribution of each study. A 95% confidence interval and a significance level of p <0.05 were considered.
ADOS-2, VABS, and CARS scales were evaluated in the meta-analysis. Results: twelve studies were identified,
including five observational and seven randomized clinical trials. Studies from various countries with heterogeneous
samples suggest a positive association between cannabis use and positive outcomes in the treatment of Autism
Spectrum Disorder. The meta-analysis revealed that cannabis use did not alter the results identified in the ADOS-2
assessment scale; however, data from CARS and VABS tests showed statistical significance in favor of the
experimental group. Conclusion: cannabis and cannabinoids may have promising effects in treating symptoms related
to ASD, serving as a therapeutic alternative in alleviating these symptoms.
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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental condition characterized by
deficits in communication and social interaction and restricted/repetitive behavioral presentations,
with the first symptoms appearing around the age of three. The literature shows that there is great
variation in the type and severity of ASD symptoms®?,

Studies show that the prevalence of autism has increased by 178% since 2000°. It is
estimated that ASD affects 1% of the population, and boys are four times more likely to be
diagnosed with autism than girls®.

Individuals with ASD have atypical cognitive functions, including executive and emotional
dysfunction, atypical perception, impaired social cognition and perception, and information
processing, which is usually correlated with attention deficit, as well as reduced verbal and non-
verbal communication during interactions, including less eye contact and body language®®.

The main cause of the disease is unknown?. Although environmental factors play a role in
the disease, there is evidence that genetic factors also act synergistically in ASD. Studies in this area
have been carried out to evaluate the effects of factors such as maternal obesity, bleeding during
pregnancy, low birth weight (less than 2,500 grams), drug use during pregnancy, intrauterine
growth retardation (IUGR), not breastfeeding, small for gestational age (SGA)?, maternal age,
preterm labor®® and low vitamin D levels5 during pregnancy, concluding that all are associated as
risk factors for the disorder.

Although ASD patients experience a variety of disabling symptoms - including irritability,
hyperactivity, inappropriate speech, social withdrawal, and mood symptoms such as anxiety - no
established pharmacological treatment is available for the main symptoms of ASD. The US Food
and Drug Administration has approved only two agents, aripiprazole and risperidone, for the
treatment of irritability in ASD. The use of most of the other drugs is off-label, with uncertain
therapeutic efficacy. In this context, identifying other pharmacological agents that are effective
against the core and associated symptoms of ASD remains an important clinical issue for improving
the quality of life of patients and their families who are directly impacted*®.

As discussed, although ASD in some cases requires pharmacological treatment, behavioral
therapy remains the basis of treatment for symptoms of communication deficits, social interaction
deficits, and repetitive behavior®.

Against this backdrop, this study aimed to carry out a systematic review and meta-analysis
on the effect of treating autism spectrum disorder with cannabis, to record the benefits of this

therapeutic proposal in these patients.
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Methods

This was a descriptive systematic review, conducted following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) recommendation’. The research
question was delimited by applying the PICO8 strategy, as follows: population (P): patients with a
formal diagnosis of ASD; intervention (1): use of cannabis to treat ASD; control (C): patients not
treated with cannabis (O): control of symptoms resulting from ASD. The study's guiding question
was constructed by consulting the specialized literature on the subject: What is the evidence for
treating autism spectrum disorder with cannabis?

Data collection was conducted by consulting the PubMed databases of the National Library
of Medicine, responsible for coordinating the Medical Literature Analysis and Retrieval System
Online (MEDLINE), the Virtual Health Library (VHL), coordinated by the Latin American and
Caribbean Center on Health Sciences Information (BIREME), with the VHL search tools defining
the Latin American and Caribbean Health Sciences Literature (LILACS) and MEDLINE databases,
the Cochrane Library, Web of Science and Scopus. The selected articles were published in the last
five years (2018 to 2023) and no language restrictions were applied.

The descriptors used to search for studies are registered on the Medical Subject Headings
(MeSH) platform and are treatment/tratamiento AND cannabis/cannabis AND autism spectrum
disorder/trastorno del espectro autista, adapted for different databases, when necessary, using the
Health Sciences Descriptors (DeCS), defined as autism spectrum disorder, cannabinoids, and
cannabidiol.

This review included randomized clinical trials and observational studies. The inclusion
criteria required that each study contained a formal diagnosis of ASD by DSM-5 or ICD-10, and no
identified cause was required. There was no age limit for the patients in the studies. The presence of
direct intervention with the use of cannabis in patients was evaluated and studies that evaluated the
benefits or harms of the use of the substance were included.

The following were excluded: term papers, monographs, dissertations and theses, integrative
and systematic review articles, research with a qualitative approach, books or book chapters,
editorials, opinion articles, and abstracts.

For data collection, an instrument validated by Ursi (2005) was drawn up, including the
following categories of analysis: identification code, title of publication, author and author's
education, source, year of publication, type of study, region in which the research was carried out
and the database in which the article was published. After selecting the articles, the information to
be extracted from the studies was defined.
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To enable the information to be captured, a database was created using Microsoft Office
Excel 2010 software, consisting of the following variables: article title, year of publication, study
design, and main outcomes. The data obtained was grouped into a table and thematic approaches
and interpreted according to the specific literature. Data collection took place between May and
November 2023 and was prepared according to the flowchart below (Figure 1), following PRISMA
recommendations’.

The internal validity and quality of the productions were assessed using the Grading of
Recommendations Assessment, Development and Evaluation (GRADE)?®, the LONEY scale®® and
the PEDro scale!'%3,

The GRADE system consists of a manual to help researchers construct scientific
investigations with what is known as Evidence-Based Health. GRADE is applied as a mechanism
for assessing the quality of the findings and the strength of the study's recommendations, based on
criteria that make it possible to downgrade or upgrade the level of evidence. It should be noted that
the level of evidence shows confidence in the data contained in studies and is classified into four
levels: (1) high; (2) moderate; (3) low; and (4) very low®.

The LONEY scale is used to assess the methodological quality of cross-sectional studies. It
consists of eight items, to each of which a point is assigned, and when considered appropriate, it
displays scores ranging from 0 to 8 points??.

On the other hand, the PEDro scale is used in randomized or quasi-randomized controlled
studies to analyze their internal validity or statistical validity - a situation in which the scientific
production presents sufficient statistical data for its results to be interpreted and analyzed. Its score
varies between 0 and 10 points!**3. The higher the score achieved in both instruments, the better the
representativeness of the validity and quality of the studies evaluated®-?,

The meta-analysis used a random-effects model and a heterogeneity test. Concerning the
heterogeneity analysis, Cochran's Q test and the 12 test were used. 12 values below 25% were
considered acceptable.

Random effects models were used to calculate the weight or contribution of each study. In
this case, weights were assigned based on both the variability within studies and the variability
between studies.

The Funnel Plot graph was not used to investigate the presence of publication bias or
selective bias in the studies included in the meta-analysis because only two studies were selected.

The confidence interval used was 95% and the p-value was significant <0.05. The ADOS-2,

VABS, and CARS scales were evaluated in the meta-analysis.
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Figure 1. Flowchart of the study selection process, 2023.
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Results

This investigation consisted of twelve (12) scientific studies. Chart 1 shows the distribution
of the selected studies, stratified by: authors, year of publication, instruments, study design, sample,
main outcomes, and classification of methodological quality assessed by the GRADE system, the
PEDro scale, and the LONEY scale.

Using the eligibility criteria, a total of 28 articles were identified. Of these, 4 were excluded
because they were duplicates in the databases and 12 because they were systematic review studies,
so 12 articles were selected for the final sample. The countries of origin of the studies included in
this systematic review were Australia, Brazil, the United States, England, and Israel. The studies
selected were published exclusively in international journals between 2018 and 2023.

The studies included in the review followed a total of 3,074 people with ASD, and the most
applied tools for diagnosing patients in the studies were the DSM IV and V, ICD 10, and only one
production considered ASD diagnosed by a qualified doctor or behavioral health clinician. In terms
of how the medication was used, oral administration prevailed (83%). Other formulations used were
vaporization, inhalation, oil, and spray, and there was unanimous agreement that the maximum safe
dose was 600mg of cannabidiol (CBD) a day. The impact on various cognitive domains among the

studies was evaluated, with the most important being quality of life, sleep quality, behavior,
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communication, and anxiety. To assess the association with the recorded outcomes, the studies
predominantly used the paired t-test (41.7%), followed by an analysis of variance (ANOVA)
(33.3%) and multivariate analysis using logistic regression (25%).

Concerning methodological quality assessed using the GRADE system, most of the studies
were classified as having a high level of evidence (58.3%). About measuring the quality of
observational studies using the LONEY scale, the average score of the selected studies was 5.17
(95%Cl: 3.49-6.85; SD: 1.60). The clinical trials selected had a mean score of 9 (95%CI: 8.06-9.94;
SD: 0.89) on the PEDro scale.

After evaluating the articles obtained in the systematic review, only two randomized studies
presented data that shared the same patient assessment scales, which is why only these two studies
were chosen for the meta-analysis. The use of cannabis did not modify the results identified in the
ADQOS-2 evaluation scale. However, the data from the CARS and VABS tests showed statistical

significance in favor of the experimental group. Fig. 2-4
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Chart 1. Methodological evaluation of the studies that assessed the evidence for the treatment of ASD with cannabis (n=12).

Articles

Ratings

Authors/year

Place of
study

Instruments

Design

Sample (n)

Statistical test

Main outcomes

GRADEPEDro

LONEY

Pretzsch,
Voinescu et al. /
2019

London

Autism Diagnostic
Observation Schedule
(ADOS) and Autism
Diagnostic Interview-

Revised (ADI-R).

Randomized
clinical trial

34 participants.

One-way ANOVA
and t-test.

- Especially in ASD, CBD alters the
fractional amplitude of regional low-
frequency fluctuations (fALFF) (p =
0.048) and functional connectivity (p
= 0.026; p = 0.045; p = 0.017; p =
0.02; p = 0.027; p = 0.043) in/between
regions consistently implicated in
ASD.

- These factors may play important
roles in language, movement, social,
and visual word processing in ASD
patients.

Pretzsch,
Freyberget al. /
2019

United
Kingdom

Autism Diagnostic
Observation Schedule
(ADOS) and Autism
Diagnostic Interview-

Revised (ADI-R).

Randomized
case-control
study

34 participants.

ANOVASs and
Bonferroni test.

- CBD can "shift" the levels of GIx (p
= 0.033) and GABA+ (p = 0.004).
These metabolites contribute to the
regulation of excitatory and inhibitory
neurotransmission in both typical and
autistic brains. However, the study
also demonstrated that the atypical
(autistic) brain reacts differently to the
GABA+ CBD challenge.

- The findings that the GABAergic
system is distinct in ASD, but can be
altered, are relevant to both
understanding causal mechanisms and
finding treatment targets in ASD.

Adams et al. /
2019

United
States of
America

Structured
questionnaires.

Observational
study

156
participants.

- The main benefits reported were
calming effects, including
improvements in anxiety, irritability,
aggression/

agitation, hyperactivity, and sleep.
There were also improvements in
ASD symptoms. There were few
adverse effects for THC/CBD and
CBD and mild ones for marijuana.
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Questionnaires

15 children and

- The reported results are very
promising and indicate that CBD-
enriched CBD can improve multiple

Teixeira et al. . constructed by the Observational | adolescents . o
Brazil - . - ASD symptoms, even in non-epileptic
/2019 authors, using a Likert study aged between 6 - . L .
scale and 17 vears patients, with a substantial increase in
' years. quality of life for both ASD patients
and caregivers.
Frequency and
percentage - A comparison of symptom
. analysis, standard | improvement between CBD treatment
. . . 53 children and . -
Barchel et al. / Structured questionnaire Randomized deviation, mean, | and conventional treatment was
Israel . - . young adults . . . -
2019 and clinical assessment. clinical trial median, and range | analyzed using the binomial test.
aged 3 to 25. - . .
or interquartile Parents' reports suggest that CBD can
range, and improve ASD-related symptoms.
binominal test
Childhood Autism
Rating Scale - Second .
Edition (CARS2-ST), . T-test, Pearson's | There_ was eyu.jence that the use of
o 186 children ; cannabis, administered for 3 months,
Household Situations chi-square test, :
A . ) . and young S is well tolerated.
Aranet al./ Questionnaire - Autism Randomized multivariate, and .
Israel . L . people aged . s - On the other hand, the evidence for
2021 Spectrum Disorder clinical trial linear logistic .
; between 5.5 ? the effectiveness of these
(HSQ-ASD), Social regression . . - .
. and 21. . interventions is mixed and
Responsiveness Scale-I1 analysis. insufficient
(SRS-2, Hebrew '
version).
- Regardless of the treatment
(cannabinoids or placebo),
Children's Sleep-Habit . Two-tailed paired improvement in sleep hablt_s was
. X . 150 children t-tests or associated with improvement in core
Schnapp et Questionnaire (CSHQ) Randomized . o o
Israel : . . and adolescentss ANOVA, chi- autistic symptoms, as indicated by the
al. /2022 and the Social clinical trial .
aged 5 to 21. square test,and | total scores on the  Social

Responsiveness Scale.

protocol analysis.

Responsiveness Scale (period 1: r =
0.266, p = 0.008; period 2: r = 0.309,
p = 0.004).
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Social Responsiveness

82 children and

- Significant improvements were
recorded in the severity of autism
symptoms (p = 0.003); in the
components of social affect and
restricted/repetitive behavior (p =
0.001); and in the main symptoms of

Hacohen et al. / Scale, Autism Diagnostic Randomized ound peonle Multiple ASD among those who completed the
' Israel Observation Schedule, L . young peop regression treatment (p = 0.043).
2022 clinical trial |aged between 5 . . .
teste Wechsler e teste de and 25 analysis. - There was also an improvement in
Vineland. ' communication (p = 0.008); daily life
(p = 0.007); and socialization (p <
0.001).
- The analyses revealed no significant
impact of the treatment on any of the
cognitive subtests (p > 0.05).
Shapiro-Wilktest, | _ There were significant
Generalized Anxiety paired t-test, . . g
. : - improvements in general health-
. . Disorder Scale (GAD-7), . Wilcoxon signed - .
Erridge etal. / United Case series - related quality of life and sleep (p <
- EQ-5D (EQ-5D-5L) and 74 participants. rank test, and
2022 Kingdom . study L 0.010).
Sleep Quality Scale Benjamini- h ianifi ducti .
(SQS). Hochberg - There were significant reductions in
the severity of anxiety (p < 0.001).
procedure.
- Significant improvements were
found in social interaction (p = 0.002);
Two-way mixed | anxiety (p = 0.016); psychomotor
Silva-Janior et al. . ASD symptoms and the Randomized 60 children analysis of agitation (p = 0.003); and the number
Brazil Autism Treatment .- . ) . -
/2022 Evaluation Checklist clinical trial | aged 5to 11. variance of daily meals (p = 0.04).
' (ANOVA). - There were improvements in

concentration in children with mild
autism (p = 0.01).
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- A higher proportion of this therapy
was recorded in men (65.1%) than in
women (34.5%).

Social Responsiveness
Scale (SRS-2).

and 12.

29.7’.904 - The 25-39 age group (46.2%) was
participants - - e
. . predominant in terms of indications
. with Non-linear
Cairnsetal. / . o - for the therapy.
. Structured Case series psychiatric regression and L
2023 Australia . : A - There was a clear association
questionnaires. study indications correspondence IR
. between age group and indication (p <
(2,206 analysis.
Lo 0.001).
individuals : ;
- - There is a lack of evidence-based
with ASD). L i
clinical guidelines on the use of
medical cannabis in psychiatry and
the benefits for prescribers.
- Improvements were reported in
emotional regulation (86.7%);
behavioral regulation (86.7%);
. . negative/aggressive behaviors
:daptlve Behavior (76.9%); attention (92.6%) and
ssessment System . . s .
. ) . 24 children and restricted/repetitive behaviors
United (ABAS-3); Behavior . T-test and Count
Rose et al. / Observational | adolescents : . (73.3%).
2023 States_of As_sessment System for study aged between 6 PatlentD|ff_Up - Data demonstrate the potential of
America | Children (BASC-3); and Downs algorithm.

pharmacometabolomic to identify
metabolic biomarkers that respond to
CM treatment (p < 0.05), which can
be used to build metabolic profiles for
future  personalization of CM
treatment in children with ASD.

CBD: Non-intoxicating component cannabidiol.
CM: Medical cannabis.
EC: Cannabis sativa.

ASD: Autistic Spectrum Disorder.
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Figure 2. Forest Plot 1.Meta-analysis with random effect model on the effect of cannabis use on the ADOS-
2 test. Despite presenting an acceptable heterogeneity of 12=25, it revealed that the experiment group did not
present statistical significance in the results.

Experimental Control Std. Mean Difference  Std. Mean Difference
Study Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Aran A. etal. 2250 58000 452210 65000 47 50.5%  0.06 [-0.34; 0.47] e
Schnapp A.etal 9.20 1.3000 45 860 1.6000 47 495% 0.41[-0.01;0.82] —
Total (95% Cl) 90 94 100.0% 0.23 [-0.06; 0.52) ———

Heterogenety: Tau® = 0.0148; Chi* = 1.34, df = 1 (P = 0.25); I = 25% ‘ ‘
05 0 0.5

Figure 3. The meta-analysis with a random effect model on the effect of cannabis use on the CARS test
showed low heterogeneity 12=0 with statistical significance in the results in favor of the experiment group.
On this scale, the higher the score obtained, the greater the likelihood of a diagnosis of autism spectrum
disorder (ASD).

Experimental Control Sid. Mean Difference  Std. Mean Difference
Study Mean  SD Total Mean  SD Total Welght IV, Random, 95%Cl IV, Random, 95% CI
Aan A etal 4550 89000 45 46.00 85000 47 50.0% -0.06[-047: 0.35] *
Schrapp A. et al 4550 8.9000 45 46.00 85000 47 50.0% -0.05[-047; 0.35] +
Total (95% CI) 90 94 100.0% -0.06 [-0.06; -0.0) ; |

Heterogenaty: Tau = 0; CA* = 0.00, df = 1 (P = 1.00); I = 0% ! !
04 02 0 02 04

Figure 4. The meta-analysis with a random effect model on the effect of cannabis use on the VABS test
showed low heterogeneity I:=0 with statistical significance in the results in favor of the experiment group.
On this adaptive behavior scale, a higher score indicates a better degree of adaptation in the areas of
communication, social skills, daily living and motor skills. Higher scores indicate a higher level of adaptive
skills compared to people in the same age group.

Experimental Control Std. Mean Difference Std. Mean Difference
Study Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
Aran A. etal. 5240 152000 45 52.00 15.0000 47 50.0% 0.03[-0.36; 0.44] E
Schnapp A. etal 5240 15.2000 45 52.00 15.0000 47 50.0% 0.03[-0.38; 0.44]

Total (95% CI) % 94 100.0%  0.03[0.03; 0.03] {
Heterogeneity: Tau? = 0; Chi® = 0.00, df = 1 (P = 1.00); ¥ = 0% J ' ' ! '
04 02 0 02 04

Discussion

This review provides information on the use of cannabinoids as a therapeutic proposal for
autism spectrum disorder, highlighting the main outcomes and benefits recorded in the studies
included here.
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Of note is a case series study carried out in Australia, which found a higher proportion of
cannabidiol (CBD) therapy in men (65.1%) compared to women (34.5%). In addition, the authors
observed that the 25 to 39 age group (46.2%) was predominant with psychiatric indications for
therapy - including ASD. There was also a clear association between age group and treatment
indication (p < 0.001).

A randomized clinical trial carried out in Israel - following 82 children and young people
aged between 5 and 25 undergoing treatment with medicinal whole plant cannabis extract infused in
medium-chain triglyceride (MCT) oil with a CBD: THC ratio of 20:1, recorded significant
improvements in the severity of autism symptoms (p = 0.003); in the components of social affection
and restricted/repetitive behavior (p = 0.001); and in the main symptoms of ASD among those who
completed the treatment (p = 0.043)*°,

Furthermore, the authors observed improvements in communication (p = 0.008); daily life (p
=0.007); and socialization (p < 0.001).0On the other hand, the analyses did not reveal any significant
impact of the propaedeutic on any of the cognitive subtests (p > 0.05)®. Treatment with cannabis
seems to have a positive effect - reported by the parents/family members of autistic patients - more
consistently on social symptoms and particularly in cases with initially more severe psychosocial
pathognomonic features'>1’,

Similarly, another observational survey conducted with children and adolescents in the
United States (USA) found reports of improvements in psychosocial domains, such as emotional
regulation (in 86.7% of the group); behavioral regulation (86.7%); negative/aggressive behaviors
(76.9%); attention (92.6%); and restricted/repetitive behaviors (73.3%)2.

Another randomized clinical trial carried out with children diagnosed with ASD found
significant improvements in social interaction (p = 0.002), anxiety (p = 0.016), psychomotor
agitation (p = 0.003), and the number of daily meals (p = 0.04) after therapy with cannabis extract
over 12 weeks. There was also an improvement in concentration in children with mild autism (p =
0.01)!°. Congruent results were reported in a study in the USA?°. Regarding pharmacodynamic
safety, only three children - representing 9.7% of the treatment group - showed adverse effects,
specifically dizziness, insomnia, cramps, and weight gain®®.

Regarding the repercussions of cannabis on quality of life, another study carried out in the
United Kingdom revealed that the substance provides significant improvements in general well-
being related to health and sleep (p < 0.010)??, which is consistently recorded in a study produced in
Israel?®. The authors also highlight the significant reductions in the severity of anxiety that the

therapy generated (p < 0.001)?2.
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From a biochemical and neurotransmission point of view, a study carried out in London
found that CBD can improve levels of glutamate + glutamine (GIx) (p = 0.033) and GABA+ (p =
0.004). These molecules contribute to the regulation of excitatory and inhibitory neurotransmission
in both typical and autistic brains. They play an important role in learning, respectively, and have a
relaxing function and act to reduce anxiety, stress, and fear?.

Two studies that took part in this meta-analysis evaluated therapeutic responses based on the
CARS (Clinical Assessment of the Relationship Between Self and Others) test, in which the score
obtained can vary from 15 to 60 points. In this test, the higher the score obtained by the patient, the
greater the likelihood of an ASD diagnosis. Statistical significance was observed in the results in
favor of the experimental group?-%,

This meta-analysis also evaluated the results of two studies that applied the VABS
(Vineland Adaptive Behavior Scales). This test assesses performance, and higher scores are
associated with a higher level of adaptive skills when compared to people of the same age group.
The meta-analysis found statistical significance in favor of the experimental group?-%.

On the other hand, it is important to note that in an investigation carried out in Asia with 186
children and young people - aged 5.5 to 21 - diagnosed with ASD, it was found that the use of
Phyto cannabinoids - administered for 3 months - is well tolerated, although evidence of the
effectiveness of this therapy was insufficient or, at the very least, mixed?'. Congruently, another
study conducted in Oceania also found no significant prospects of benefit or efficacy of the
substance!®. The researchers state that there is a lack of evidence-based clinical guidelines on the
use of medical cannabis in psychiatry and the benefits for prescribers, thus making it necessary to
conduct a relevant line of studies on the efficacy of the therapy in neurobehavioral disorders'42.

Additionally, it should be noted that, especially in ASD, CBD alters the fractional amplitude
of regional low-frequency fluctuations (fALFF) (p = 0.048) and functional connectivity (p = 0.026;
p = 0.045; p = 0.017; p = 0.02; p = 0.027; p = 0.043) in/between neural regions consistently
implicated in ASD. These factors may play important roles in language, movement, social, and
visual word processing in patients with ASD?,

Among the limitations of this study, it can be noted that this meta-analysis involved only
two studies, with a relatively small number of participants. Another point to consider is the
differences between the concentrations and dosages used to treat the control group, as well as the
epidemiological characteristics of the participants, which could provide different therapeutic

responses.
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Conclusion

Cannabis and cannabinoids may have promising effects in the treatment of ASD-related
symptoms, with an impact on the quality of life of autistic individuals. By reducing the symptoms
of this neurobehavioral disorder, they can be used safely as a therapeutic alternative. However,
randomized, blind, placebo-controlled clinical trials, especially multicenter ones, are still needed to
clarify the results of the effects of cannabis and its cannabinoids on people with ASD, as well as the
possible side effects of their use. Another meta-analysis involving a larger number of studies would

be of great scientific value.

Conflict of interest

The authors declare no competing interests.

Authors’ contributions

The authors have approved the final version of this article and declare themselves

responsible for all aspects of the manuscript, such as integrity, originality and accuracy.

References

1. Gongalves AM, Monteiro P. Autism Spectrum Disorder and auditory sensory alterations: a
systematic review on the integrity of cognitive and neuronal functions related to auditory
processing. J Neural Transm. 2023; 130:325-408. Available from: https://doi.org/10.1007/s00702-
023-02595-9

2. Ahmadvand M, Eghbalian F, Nasrolahi S, Jenabi E. The Association between Threatened Abortion
and the Risk of Autism Spectrum Disorders among Children: A Meta-Analysis. Bio Med Research
International. 2023;(2023):6. Available from: https://doi.org/10.1155/2023/5249585

3. Rezayi S, Tehrani-Doost M, Shahmoradi L. Features and effects of computer-based games on
cognitive impairments in children with autism spectrum disorder: an evidence-based systematic
literature review. BMC Psychiatry.2023 23:2. Available from: https://doi.org/10.1186/s12888-022-
04501-1

4. Shun-Chin Liang , Cheuk-Kwan Sun , Hsin-Yi Fan , Weilun Chung , Ruu-Fen Tzang , Kuo-
Chuan Hung, et al. Therapeutic effects of antidepressants for global improvement and subdomain
symptoms of autism spectrum disorder: a systematic review and meta-analysis. J Psychiatry
Neurosci. 2022;47(4):E299-E310. Available from: https://doi.org/10.1503/jpn.210191

5. Sousa AMA, Sanches IM, Almeida DMPF. A influéncia dos fatores ambientais na incidéncia do
autismo. Rev. Interd. Cién. Saude. 2017;4(2):81-8. Available from:
https://revistas.ufpi.br/index.php/rics/article/view/5971/3916

Revista Bionorte, Montes Claros. 2024 jan-jul;13(1):511-26.

524


https://doi.org/10.1007/s00702-023-02595-9
https://doi.org/10.1007/s00702-023-02595-9
https://doi.org/10.1155/2023/5249585
https://doi.org/10.1186/s12888-022-04501-1
https://doi.org/10.1186/s12888-022-04501-1
https://doi.org/10.1503/jpn.210191
https://revistas.ufpi.br/index.php/rics/article/view/5971/3916

Magalhaes MJS, Rodrigues FEM. : | | !

6. Xiao N, Shinwari K, Kiselev S, Huang X, Li B, Qi J. Efeitos de atividades e terapias assistidas por
cavalos para individuos com transtorno do espectro autista: revisao sistematica e meta-analise. Int J
Environ Res Public Health. 2023;20:2630. Available from: https://doi.org/10.3390/ijerph20032630

7. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA
2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021;372:71.
Available from: https://doi.org/10.1136/bmj.n71

8. Butler A, Salédo H, Copnell B. Guide to Writing a Qualitative Systematic Review Protocol to
Enhance Evidence-Based Practice in Nursing and Health CareAshleigh. World views Evid Based
Nurs. 2016;13(3):241-9. Available from: https://doi.org/10.1111/wvn.12134

9. Brasil. Ministério da Saude. Diretrizes metodologicas: Sistema GRADE — Manual de graduacédo da
qualidade da evidéncia e forca de recomendacao para tomada de decisdo em salde. Brasilia, DF:
Ministério da Saude; 2014. Disponivel em: https://www.gov.br/conitec/pt-
br/midias/artigos_publicacoes/diretrizes/diretrizes-metodologicas-elaboracao-de-diretrizes-clinicas-

2020.pdf.

10. Loney PL, Chambers LW, Bennett KJ, Roberts JG, Stratford PW. Critical appraisal of the heal
threes arch literature: prevalence or incidence of a health problem. Chronic Dis Can.
1998;19(4):170-6. Available from: https://pubmed.ncbi.nlm.nih.gov/10029513/

11. Shiwa SR, Costa LOP, Moser ADL, Aguiar IC, Oliveira LVF. PEDro: a base de dados de
evidéncias em fisioterapia. Fisioter mov. 2011;24(3):523-33. Available from:
https://doi.org/10.1590/S0103-51502011000300017

12. Sherrington C, Moseley AM, Herbert RD, Elkins MR, Maher CG. Ten years of evidence to guide
physiotherapy interventions: Physiotherapy Evidence Database (PEDro). Br J Sports Med.
2010;44(12):836-7. Available from: https://doi.org/10.1136/bjsm.2009.066357

13. Moseley AM, Sherrington C, Elkins MR, Herbert RD, Maher CG. Indexing of randomized
controlled trials of physiotherapy interventions: a comparison of AMED, CENTRAL, CINAHL,
EMBASE, Hookedon Evidence, PEDro, PsycINFO and PubMed. Physiotherapy. 2009;95(3):151-6.
Available from: https://doi.org/10.1016/j.physio.2009.01.006

14. Cairns EA, Benson MJ, Bedoya-Pérez MA, Macphail SL, Mohan A, Cohen R, et al. Medicinal
cannabis for psychiatry-related conditions: an overview of current Australian prescribing. Front
Pharmacol. 2023;14:1142680. Available from: https://doi.org/10.3389/fphar.2023.1142680

15. Hacohen M, Stolar OE, Berkovitch M, Elkana O, Kohn E, Hazan A, et al. Children and adolescents
with ASD treated with CBD-rich cannabis exhibit significant improvements particularly in social
symptoms: an open label study. Translational Psychiatry.2022;12:375. Available from:
https://doi.org/10.1038/s41398-022-02104-8

16. Barchel D, Stolar O, De-Haan T, Ziv-Baran T, Saban N, Fuchs DO, et al. Oral cannabidiol use in
children with autism spectrum disorder to treat related symptoms and co-morbidities. Front
Pharmacol. 2019;9:15-21.Disponivelem: https://doi.org/10.3389/fphar.2018.01521

17. Teixeira PF, Caixeta FV, Silva LCR, Brasil-Neto JP, Lopes RM. Effects of CBD-enriched
Cannabis sativa extract on autism spectrum disorder symptoms: an observational study of 18
participants undergoing compassionate use. Front Neurol. 2019;10:11-45. Available from:
https://doi.org/10.3389/fneur.2019.01145

Revista Bionorte, Montes Claros. 2024 jan-jul;13(1):511-26.

525


https://doi.org/10.3390/ijerph20032630
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1111/wvn.12134
https://www.gov.br/conitec/pt-br/midias/artigos_publicacoes/diretrizes/diretrizes-metodologicas-elaboracao-de-diretrizes-clinicas-2020.pdf
https://www.gov.br/conitec/pt-br/midias/artigos_publicacoes/diretrizes/diretrizes-metodologicas-elaboracao-de-diretrizes-clinicas-2020.pdf
https://www.gov.br/conitec/pt-br/midias/artigos_publicacoes/diretrizes/diretrizes-metodologicas-elaboracao-de-diretrizes-clinicas-2020.pdf
https://pubmed.ncbi.nlm.nih.gov/10029513/
https://doi.org/10.1590/S0103-51502011000300017
https://doi.org/10.1136/bjsm.2009.066357
https://doi.org/10.1016/j.physio.2009.01.006
https://doi.org/10.3389/fphar.2023.1142680
https://doi.org/10.1038/s41398-022-02104-8
https://doi.org/10.3389/fphar.2018.01521
https://doi.org/10.3389/fneur.2019.01145

Magalhaes MJS, Rodrigues FEM. : | | !

18.

19.

20.

21.

22.

23.

24.

25.

Rose MS, Cox S, Goldstein B, Abrams D, Taylor M, Kurek 1. Cannabis-Responsive Biomarkers: A
Pharmacometabolomics-Based Application to Evaluate the Impact of Medical Cannabis Treatment
on Children with Autism Spectrum Disorder. Cannabis Cannabinoid Res. 2023;8(1):126-37.
Available from: https://doi.org/10.1089/can.2021.0129

Silva-Junior EA, Medeiros WMB, Santos JPM, Souza JMM, Costa FB, Pontes KM, et al.
Evaluation of the efficacy and safety of cannabidiol-rich cannabis extract in children with autism
spectrum disorder: randomized, double-blind and placebo-controlled clinical trial. Trends
Psychiatry Psychother. 2022; 26:44. Available from: http://dx.doi.org/10.47626/2237-6089-2021-
0396

Adams JB, Coleman DM, Coope DL, Bock K. Rating of the safety and effectiveness of marijuana,
THC/CBD, and CBD for autism spectrum disorders: results of two national surveys. Autism Open
Access. 2019;9:1-5. Available from: https://api.semanticscholar.org/CorpusiD:237362008.

Aran A, Eylon M, Harel M, Polianski L, Nemirovski A, Tepper S, et al. Lower circulating
endocannabinoid levels in children with autism spectrum disorder. Mol Autism. 2019;10:1-11.
Available from: https://doi.org/10.1186/s13229-019-0256-6

Erridge S, Gaffney JK, Holvey C, Coomber R, Barros DAR, Bhoskar U, et al. Clinical outcome
analysis of patients with autism spectrum disorder: analysis from the UK Medical Cannabis
Registry. Ther Adv Psychopharmacol. 2022;12:1-12. Available from:
https://doi.org/10.1177/20451253221116240

Schnapp A, Harel M, Rand DC, Cassuto H, PolyanskyL, Aran A. A Placebo-Controlled Trial of
Cannabinoid Treatment for Disruptive Behavior in Children and Adolescents with Autism
Spectrum Disorder: Effects on Sleep Parameters as Measured by the CSHQ. Biomedicines.
2022;10:1685. Available from: https://doi.org/10.3390/biomedicines10071685

Pretzsch CM, Freyberg J, Voinescu B, Lythgoe D, Horder J, Mendez MA, et al. Effects of
cannabidiol on brain excitation and inhibition systems; a randomised placebo-controlled single dose
trial during magnetic resonance spectroscopy in adults with and without autism spectrum disorder.
Neuropsychopharmacology. 2019;44:1398-405. Available from: https://doi.org/10.1038/s41386-
019-0333-8

Pretzsch CM, Voinescu B, Mendez MA, Wichers R, Ajram L, Ivin G, et al. The effect of
cannabidiol (CBD) on low-frequency activity and functional connectivity in the brain of adults with
and without autism spectrum disorder (ASD). J Psychopharmacol. 2019;33:1141-8. Available from:
https://doi.org/10.1177/0269881119858306

Revista Bionorte, Montes Claros. 2024 jan-jul;13(1):511-26.

526


https://doi.org/10.1089/can.2021.0129
http://dx.doi.org/10.47626/2237-6089-2021-0396
http://dx.doi.org/10.47626/2237-6089-2021-0396
https://doi.org/10.1186/s13229-019-0256-6
https://doi.org/10.1177/20451253221116240
https://doi.org/10.3390/biomedicines10071685
https://doi.org/10.1038/s41386-019-0333-8
https://doi.org/10.1038/s41386-019-0333-8
https://doi.org/10.1177/0269881119858306

