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A B S T R A C T

Objective: The aim of this review is to map the literary evidence on pharmaceutical care approaches and trends
being seen globally for the treatment of the signs and symptoms of autism spectrum disorder (ASD).

Introduction: ASD is a neurodevelopmental condition synonymous with sliding-scale behavioral, communication,
learning, and social problems. Causes include genetic and environmental factors. Pharmaceuticals are prescribed to
treat the behavioral patterns of ASD.

Inclusion criteria: This review will incorporate studies that report on the pharmaceutical care approaches used to
treat the signs and symptoms of ASD as well as to identify the global trends related to their use. Studies not falling
under the ASD umbrella will be excluded. All primary, secondary, and gray literature will be included. No language
restrictions will be applied. Studies from January 1, 1984, will be included.

Methods: This review will be conducted in line with the JBI methodology for scoping reviews and reported using
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews. A
preliminary search of MEDLINE (PubMed) will be followed by searches of Emcare (Ovid), Nursing and Allied Health
Premium (ProQuest), and Google Scholar. Two independent reviewers will screen titles and abstracts and extract
data from selected sources. A third reviewer will adjudicate any conflicts until consensus is reached. The findings
will be presented in a narrative summary with accompanying gap maps, figures, and tables.

Review registration: Open Science Framework https://osf.io/c234m
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Introduction

A utism spectrum disorder (ASD) is a neurode-
velopmental disorder that causes significant

social, communication, learning, and behavioral
difficulties.1 Genetic and environmental risk factors
are most associated with its occurrence.2 Studies
conducted on twins estimate the heritability of the
disorder to be between 64% and 91%.3,4 The broad
agreement rate of ASD observable characteristics in
monozygotic twins is 70% to 90% and 0% to 30%
in dizygotic twins.4,5

The disorder manifests as a result of early altered
brain development and neural reorganization.6 The
impact of these alterations and the ensuing dysregu-
lation in neuronal circuits and synaptic functions
remains misunderstood.3 Neuroimaging studies have
identified the prevalence of abnormal trajectories of
brain development as the probable cause of autism,
as opposed to localized lesions or static changes.2

These studies also revealed a disruption in the bal-
ancing act required between cellular and synaptic
growth and the precise timing of synaptic and neu-
ronal pruning necessary for successful brain devel-
opment. Bijl et al.7 and Gabriele et al.8 discovered
that some people with ASD and their first-degree
relatives exhibited elevated levels of platelet sero-
tonin; however the basis for this biomarker remains
unclear.DOI: 10.11124/JBIES-23-00247
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ASD can be a lifelong disability and typically ap-
pears before the age of 3 years. Some children begin
showing signs of the disorder by the time they are
12 months old.1 Individuals with ASD often have no
physical differences from neurotypical individuals and
can usually continue living an unaltered life, commu-
nicating and learning at a comparatively equivalent or
advanced level. However, other individuals with
autism may present as non-verbal and require assist-
ance with everyday tasks.1

While a variety of signs and symptoms may be
present, 2 are prevalent across the spectrum and have
become synonymous with the disorder: i) issues
related to social communication and interaction skills,
and ii) restricted, repetitive sensory-motor behaviors.6

As a result of their broad prevalence, and because of
the lack of reliable neurological biomarkers associated
with the disorder, the American Psychiatric Associa-
tion’s Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) report of 2013 set these factors
as the main diagnostic characteristics for the dis-
order.6,9 This allows subtypes such as pervasive devel-
opment disorder or Asperger’s syndrome to be con-
solidated under the ASD banner.6

A 2022 review by Zeidan et al.10 examining the
global prevalence of ASD across different regions of
the world concluded that 1 in 100 children are
diagnosed with ASD. It reported that there has
been a significant increase in prevalence since 2012
and attributed this to multiple factors, including
the progress made in identifying cases and more
adequately defining the disorder; an increase in com-
munity awareness and global public health
responses;10 and the development of more sophisti-
cated diagnostic instruments, which have helped
improve the accuracy of diagnosis.3 Challenges in-
cluded the significant variability of the prevalence of
ASD estimates across geographic regions, with esti-
mates in African and Eastern European regions
being limited or non-existent.10

The heterogenicity of the etiology surrounding
ASD has contributed to the stasis in the development
of effective pharmacological treatments for the core
condition.11 Psychotropic medication has become
most widely used in the treatment of the signs and
symptoms and is prescribed to roughly two-thirds of
adolescent individuals with the disorder.11 Underlying
comorbidities have made it common for individuals
with autism to be prescribed additional medication
as part of their treatment regimens.12 The rates

of polypharmacy range from 12% to 35%.13 Some
researchers have attributed this to the growing
knowledge of the interplay between ASD and other
mental health issues,14 while others have pointed to
medical aid access, geography, or race playing a more
crucial role in the observation.15

Serotoninergic medications, such as selective sero-
tonin reuptake inhibitors (SSRIs) or serotonin and
norepinephrine reuptake inhibitors (SNRIs), are used
to regulate the amount of serotonin in the brain by
inhibiting serotonin reuptake from the synaptic cleft,
thus stimulating neurogenesis and neuroprotection.11

Irritability and repetitive behaviors are treated using
atypical antipsychotics,16,17 sleep issues are addressed
with melatonin,18 and stimulant medications
or alpha-2-adrenergic agonists are used to treat co-
existing attention deficit and hyperactivity disorder
(ADHD).16,18 N-acetylcysteine regulates the excita-
tion–inhibition ratio associated with some subsets of
ASD.19 Dietary supplements such as sulforaphane20–22

(an antioxidant, anti-inflammatory, and mitochon-
drial protective agent23) and omega-3 fatty antioxi-
dants24,25 have also been proposed as pharmaceutical
options. Oxytocin, bumetanide, metformin, lova-
statin, cannabidiol, arbaclofen, trofinetide, phospho-
diesterase 4D inhibitors, and anavex 2-73 are new
treatments needing further investigation.

A scoping review is best suited to mapping the
available literature on a topic as wide-ranging as the
multitude of pharmaceutical products being pre-
scribed to treat the signs and symptoms of ASD
around the world.26 A scoping review format is jus-
tified, as pharmaceutical care approaches for ASD
vary widely, determined by the focus of treatment
to address the many different signs and symptoms
related to the spectrum of this disorder.11 Preliminary
search results suggest a paucity of research informa-
tion will be found regarding pharmaceutical care
approaches to ASD in some global regions. Hence,
research gaps may be identified in relation to global
pharmaceutical distribution trends.

The results of this review will illuminate the global
pharmaceutical approaches to the signs and symp-
toms of ASD; reveal whether worldwide consensus
or trends exist regarding the preferred use of certain
drugs; and show variations in usage, possibly due
to the availability and distribution of some drugs.
A preliminary search of MEDLINE (PubMed),
the Cochrane Database of Systematic Reviews, and
JBI Evidence Synthesis was conducted in September
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2023 and found no current or in-progress scoping
reviews on the topic.

Review questions

i) What are the pharmaceutical care approaches
(including the geographical distribution of such
approaches) to the treatment of the signs and
symptoms of ASD?

ii) What are the global trends in the pharmaceuti-
cal care approaches to the treatment of the signs
and symptoms of ASD?

Inclusion criteria
Participants
This review will incorporate studies reporting on chil-
dren or adults diagnosed with ASD who have used
pharmaceuticals to treat their signs and symptoms.
Studies focusing on the pharmaceutical treatment of
individuals with a neurodevelopmental disorder not
fitting under the ASD umbrella will be excluded. In
mixed population studies, the focus will be on the use
of the pharmaceutical products (perhaps initially
developed for treatment of a comorbid condition) to
treat the signs and symptoms of ASD. Only data
pertaining to the use of the pharmaceutical product
to treat the signs and symptoms of ASD specifically
will be included in this review.

Concept
There will be 2 concepts of interest for the review.
The first will be the identification of pharmaceutical
treatment options currently being used. In this regard,
the occurrence of mono- or polypharmacy, the dos-
age of the treatment option, the duration of the inter-
vention, and the age group of the participants in trial
studies, among other factors, will be included when
available and pertaining to the treatment of the signs
and symptoms of ASD. The second concept will be
the identification of global trends in the usage of
pharmaceutical products to treat the signs and symp-
toms of ASD. This will be achieved based on the
calculation of frequency according to location.

If a study describes the use of a pharmaceutical for
the treatment of the signs and symptoms of ASD that
was developed initially for the treatment of another
neurodevelopmental disorder, such as epilepsy,
bipolar disorder, or ADHD, it will be considered
for inclusion providing its use in the study is to treat
the signs and symptoms of ASD exclusively.

Context
The focus of this scoping review will be on how
pharmaceutical treatment of the signs and symptoms
of ASD is carried out on a global scale. The global
context is being used to detect whether there are any
trends regarding pharmaceuticals used in certain
countries and on certain continents. If a study reports
on pharmaceutical, behavioral, or other treatments
for the signs and symptoms of ASD being used in
conjunction with each other, but there is no clear way
to discern how the pharmaceutical treatment alone is
used, the study will not be included.

Types of sources
This review will consider a hierarchy of evidence,
ranging from meta-analyses, systematic reviews, and
randomized controlled trials as the most rigorous
evidence, to mid-level descriptive observational study
designs and descriptive cross-sectional studies, and,
finally, case reports, case studies, and expert opinion
at the lower end of the scale. As this is a scoping
review, information contained in dissertations, the-
ses, conference abstracts, and gray literature sourced
from the web on the study topic will also be consid-
ered for inclusion. The review will consider qualita-
tive evidence collected using recognized qualitative
methods as well as text and opinion pieces relating
experiences with the pharmaceuticals used to treat the
signs and symptoms of ASD.

Methods

The proposed review will follow the JBI method-
ology for scoping reviews,27 and the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-
ScR).28

Search strategy
The search strategy will be designed to find both
published and unpublished papers. A preliminary
search was conducted of MEDLINE (PubMed) to
identify articles on the study topic. The following
keywords and terms were used: “autism,” “autism
spectrum disorder,” “autistic spectrum disorder,”
“ASD,” “pharmaceutical,” “medicine,” “drug,” “treat-
ment,” “approach,” “acetylcysteine,” “arbaclofen,”
“aripiprazole,” “atomoxetine,” “amino butyric acid,”
“buspirone,” “cannabis,” “cannabinoids,” “cannabi-
diol,” “clonidine,” “clozapine,” “glutamatergic
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agents,” “guanfacine,” “lithium,” “melatonin,” “oxy-
tocin,” “prednisolone,” “pregnenolone,” “risperi-
done,” and “vasopressin” (see Appendix I). Keywords,
index terms, and MeSH terms found using the first
search by analyzing the titles and abstracts of the
articles29 will then be used in a second systematic
search that will include gray literature. At this stage,
searches will be conducted in Embase, Emcare
(Ovid), Nursing and Allied Health Premium (Pro-
Quest), Scopus, and Google Scholar, making sure to
adapt the index terms, MeSH terms, and keywords
to suit the search format in each one. Results from
Google Scholar will be considered by their relevance
to the research questions up to the first 20 pages.
The reference lists of the included sources will be
screened for additional studies. A librarian will be
consulted at this stage of the search to ensure that all
relevant literature has been sourced using the chosen
search terms.

The search will include abstracts, full texts, books,
and documents. No limitations regarding language
will be applied. Studies in languages other than Eng-
lish that can be translated using Google Translate to a
point where information relevant to the review can be
extracted will be included.

Studies from January 1, 1984, to the present will be
considered for inclusion. This is because the overall
number of papers retrieved on the research topic indi-
cated a general increase from 1984, even though some
years showed a reduction in the number of sourced
papers. Reviews included in the 1980s time frame will
also include earlier literature, which guided the deci-
sion to consider such a wide-ranging chronological
timeframe (see Figure 1).

Study selection
After the search, all the identified citations will be
combined and uploaded into EndNote v.21 (Clari-
vate Analytics, PA, USA), and duplicates will be
removed. A pilot screening using a small sample of
studies will be undertaken beforehand by the entire
team using the inclusion criteria until 75% (or
greater) agreement is reached on eligibility. Titles
and abstracts will then be screened by 2 independent
reviewers (RMS and DAS) against the inclusion
criteria. Sources that are found to be relevant to
the study topic will be retrieved in full and imported
into the JBI System for the Unified Management,
Assessment and Review of Information (JBI SUM-
ARI; JBI, Adelaide, Australia).30

The full-text literature will be further assessed
against the inclusion criteria by the same 2 indepen-
dent reviewers (RMS and DAS). The removal of any
literature at this stage that does not meet the inclu-
sion criteria will be reported in the final scoping
review with reasons. Conflicts of opinion that arise
between the reviewers at any stage of the selection
process will be dealt with by discussion or with an
additional independent reviewer (BM). Relevant
additional articles found through the perusal of the
reference lists of the included articles will also be
uploaded. All relevant findings will be reported in
the scoping review and presented in a PRISMA flow
diagram.31

In order to prevent duplication of included stud-
ies, identification of relevant primary studies re-
ported in included reviews will be undertaken. Then,
primary studies and gray literature not mentioned in
the reviews but sourced in the search strategy pro-
cess will also be considered to ensure all relevant
information is included.

Data extraction
Two independent reviewers (RMS and DAS) will
extract data using a data extraction tool (see Appen-
dix II). A third independent reviewer (BM) will
assess the efficacy of the predefined data extraction
instrument in a pilot screening using a small sample
of studies beforehand to ensure that all appropriate
data are captured. The extracted data will contain
specific details about the participants of any age in
the studies, concept, context, study methods, and
key findings relevant to the review questions.

The data extraction tool will be modified and
revised, if necessary, in conjunction with ongoing feed-
back regarding the efficacy of the tool. Any modifica-
tions will be detailed in the review. To ensure all
relevant data are collected, a maximum of 3 attempts
will be made to contact the authors of papers to ask
for missing or additional data, if required.

Data analysis and presentation
Text data will be progressively charted according
to its relevance to ensure easier collation of data
after extraction is completed. A descriptive analysis
of the extracted information will be presented as
tables, frequency counts, map charts, and diagrams
to provide a visual representation of the strategy and
selection process. Tables will be described further in
narrative summaries.
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Gapmaps will be used to show the global trends in
pharmaceutical care approaches to ASD and high-
light gaps in the literature. The research questions of
this review cover a broad spectrum of evidence on the
topic and it is likely that many relevant studies will be
found, hence the use of evidence and gap maps
(EGMs) incorporating a primary framework of col-
umns and rows. Additional secondary filtering
options will be used for focused exploration of the
map. This enhanced visual display and the ability
to hone in on any particular sector or sub-sector
will allow a better understanding of the findings.32

In particular, in answering the research questions, a
systematic presentation will be articulated using
the EGMs of the different pharmaceutical care
approaches available, the geographical distribution
of these approaches, and the global trends related to
such pharmaceutical interventions. With regard to
the latter, evidence of mono- or polypharmacy will
also be included.

Both quantitative and qualitative data can be pre-
sented using the tools listed above. Mono- and poly-
pharmacy will be tabulated according to factors such
as their use, location, and age group, as reported in
the included sources. Figures such as map charts will
be used to further present the global trends identified.
However, qualitative data will be categorized using
basic data coding and reported according to the
themes presented in the literature.

Acknowledgments

This scoping review protocol will contribute toward
an honours degree in neuroscience for RMS.

Funding

This protocol was funded by the School of Anatom-
ical Sciences, Faculty of Health Sciences, University
of the Witwatersrand, Johannesburg.

References
1. Centers for Disease Control and Prevention. Autism spec-

trum disorder (ASD) [internet]. 2022; CDC [cited 2023 Mar
16]. Available from: https://www.cdc.gov/ncbddd/autism/
index.html.

2. Muhle R, Reed H, Stratigos K, Veenstra-Vanderweele J. The
emerging clinical neuroscience of autism spectrum dis-
order. JAMA Psychiatry 2018;75(5):514–23.

3. Takumi T, Tamada K, Hatanaka F, Nakai N, Bolton P. Behav-
ioral neuroscience of autism. Neurosci Biobehav Rev 2020;
110:60–76.

4. Tick B, Bolton P, Happé F, Rutter M, Rijsdijk F. Heritability of
autism spectrum disorders: a meta-analysis of twin studies.
J Child Psychol Psychiatry 2016;57(5):585–95.

5. Ronald A, Hoekstra RA. Progress in understanding the
causes of autism spectrum disorders and autistic traits:
twin studies from 1977 to the present day. Behav Genet
Psychopathol 2014;2:33–65.

6. Lord C, Elsabbagh M, Baird G, Veenstra-Vanderweele J.
Autism spectrum disorder. Lancet 2018;392(10146):
508–20.

7. Bijl N, Thys C, Wittevrongel C, De la Marche W, Devriendt K,
Peeters H, et al. Platelet studies in autism spectrum dis-
order patients and first-degree relatives. Molecular Autism
2015;6:57.

8. Gabriele S, Sacco R, Persico AM. Blood serotonin levels
in autism spectrum disorder: a systematic review and
meta-analysis. Eur Neuropsychopharmacol 2014;24(6):
919–29.

9. Diagnostic and Statistical Manual of Mental Disorders
(DSM-5), 5th ed. American Psychiatric Association; 2013.

Figure 1: Number of publications on global pharmaceutical care approaches to autism spectrum dis-
order by year

SCOPING REVIEW PROTOCOL R.M. Sape et al.

JBI Evidence Synthesis © 2024 JBI 1375

© 2024 JBI. Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/jbisrir by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 08/15/2024

https://www.cdc.gov/ncbddd/autism/index.html
https://www.cdc.gov/ncbddd/autism/index.html


10. Zeidan J, Fombonne E, Scorah J, Ibrahim A, Durkin M,
Saxena S, et al. Global prevalence of autism: a systematic
review update. Autism Res 2022;15(5):778–90.

11. Aishworiya R, Valica T, Hagerman R, Restrepo B. An update
on psychopharmacological treatment of autism spectrum
disorder. Neurotherapeutics 2022;19(1):248–62.

12. Mandell DS, Morales KH, Marcus SC, Stahmer AC, Doshi J,
Polsky DE. Psychotropic medication use among medicaid-
enrolled children with autism spectrum disorders. Pediat-
rics 2008;121(3):441–8.

13. Spencer D, Marshall J, Post B, Kulakodlu M, Newschaffer C,
Dennen T, et al. Psychotropic medication use and poly-
pharmacy in children with autism spectrum disorders.
Pediatrics 2013;132(5):833–40.

14. Feroe AG, Uppal N, Gutiérrez-Sacristán A, Mousavi S, Green-
spun P, Surati R, et al. Medication use in the management
of comorbidities among individuals with autism spectrum
disorder from a large nationwide insurance database.
JAMA Pediatr 2021;175(9):957–65.

15. Rosenberg RE, Mandell DS, Farmer JE, Law JK, Marvin AR,
Law PA. Psychotropic medication use among children with
autism spectrum disorders enrolled in a national registry,
2007–2008. J Autism Dev Disord 2010;40(3):342–51.

16. McCracken JT, McGough J, Shah B, Cronin P, Hong D, Aman
MG, et al. Research units on pediatric psychopharmacology
autism network. Risperidone in children with autism
and serious behavioral problems. N Engl J Med 2002;
347(5):314–21.

17. Owen R, Sikich L, Marcus RN, Corey-Lisle P, Manos G,
McQuade RD, et al. Aripiprazole in the treatment of irrita-
bility in children and adolescents with autistic disorder.
Pediatrics 2009;124(6):1533–40.

18. Buckley AW, Hirtz D, Oskoui M, Armstrong MJ, Batra A,
Bridgemohan Coury D, et al. Practice guideline: treatment
for insomnia and disrupted sleep behaviour in children and
adolescents with autism spectrum disorder: Report of the
Guideline. Development, Dissemination, and Implementa-
tion Subcommittee of the American Academy of Neurology
Neurol 2020;94(9):392–404.

19. Rubenstein JLR, Merzenich MM. Model of autism: increased
ratio of excitation/inhibition in key neural systems. Genes
Brain Behav 2003;2(5):255–67.

20. Sestili P, Fimognari C. Cytotoxic and antitumor activity of
sulforaphane: the role of reactive oxygen species. Biomed
Res Int 2015;2015:402386.

21. Liang J, Hänsch GM, Hübner K, Samstag Y. Sulforaphane as
anticancer agent: a double-edged sword? Tricky balance
between effects on tumor cells and immune cells. Adv Biol
Regul 2019;71:79–87.

22. Kamal MM, Akter S, Lin CN, Nazzal S. Sulforaphane as an
anticancer molecule: mechanisms of action, synergistic
effects, enhancement of drug safety, and delivery systems.
Arch Pharm Res 2020;43(4):371–84.

23. Jardim FR, Almeida FJS, Luckachaki MD, Oliveira MR. Effects
of sulforaphane on brain mitochondria: mechanistic view
and future directions. J Zhejiang Univ Sci B 2020;21(4):
263–79.

24. Bent S, Bertoglio K, Ashwood P, Bostrom A, Hendren RL. A
pilot randomized controlled trial of omega-3 fatty acids for
autism spectrum disorder. J Autism Dev Disord 2011;
41(5):545–54.

25. Dolske MC, Spollen J, McKay S, Lancashire E, Tolbert L. A
preliminary trial of ascorbic acid as supplemental therapy
for autism. Prog Neuropsychopharmacol Biol Psychiatry
1993;17(5):765–74.

26. Arksey H, O’Malley L. Scoping studies: towards a method-
ological framework. Int J Soc Res Methodol 2005;8(1):19–32.

27. Peters MDJ, Marnie C, Tricco AC, Pollock D, Munn Z, Alex-
ander L, et al. Updated methodological guidance for the
conduct of scoping reviews. JBI Evid Synth 2020;
18(10):2119–26.

28. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac
D, et al. PRISMA Extension for Scoping Reviews (PRISMA-
ScR): Checklist and Explanation. Ann Intern Med 2018;
169(7):467–73.

29. Obiora OL, Olivier B, Shead DA, Withers A. Data sharing
practices of health researchers in Africa: a scoping review
protocol. JBI Evid Synth 2022;20(2):681–8.

30. Munn Z, Aromataris E, Tufanaru C, Stern C, Porritt K, Farrow J.
The development of software to support multiple systematic
review types: the Joanna Briggs Institute System for the
Unified Management, Assessment and Review of Informa-
tion (JBI SUMARI). Int J Evid Based Healthc 2019;17(1):36–4.

31. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD. The PRISMA 2020 statement: an updated guide-
line for reporting systematic reviews. BMJ 2021;372:n71.

32. Campbell F, Tricco AC, Munn Z, Pollock D, Saran A, Sutton A,
et al. Mapping reviews, scoping reviews, and evidence and
gap maps (EGMs): the same but different— the “Big Picture”
review family. Syst Rev 2023;12:45.

SCOPING REVIEW PROTOCOL R.M. Sape et al.

JBI Evidence Synthesis © 2024 JBI 1376

© 2024 JBI. Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/jbisrir by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 08/15/2024



Appendix I: Search strategy

MEDLINE (PubMed)
Search conducted on November 18, 2023

Search: ((((((((autism[Text Word]) OR (autism spectrum disorder[Text Word])) OR (autistic spectrum
disorder[Text Word])) OR (ASD[Text Word])) OR (autism[MeSH Terms])) OR (autism spectrum dis-
order[MeSH Terms])) OR (autistic disorder[MeSH Terms])) AND (((((((((((((((((((((((((pharmaceutical[Text
Word])) OR (medication[Text Word])) OR (drug[Text Word])) OR (acetylcysteine[Text Word])) OR
(arbaclofen[Text Word])) OR (aripiprazole[Text Word])) OR (atomoxetine[Text Word])) OR (amino
butyric acid[Text Word])) OR (buspirone[Text Word])) OR (cannabis[Text Word])) OR (cannabinoid[Text
Word])) OR (cannabidiol[Text Word])) OR (cilostazol[Text Word])) OR (clonidine[Text Word])) OR
(clozapine[Text Word])) OR (glutamatergic agents[Text Word])) OR (guanfacine[Text Word])) OR (lith-
ium[Text Word])) OR (melatonin[Text Word])) OR (oxytocin[Text Word])) OR (prednisolone[Text
Word])) OR (pregnenolone[Text Word])) OR (risperidone[Text Word])) OR (vasopressin[Text Word])))

A total of 9369 articles were found.
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Appendix II: Draft data extraction instrument

Author, year

Study design

Origin (country, setting)

Aim/purpose

Study method

Population and sample size (age group, total number)

Target signs and symptoms of ASD

Intervention(s) and duration of intervention(s)

Key findings

ASD, autism spectrum disorder.
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