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ARTICLE INFO Abstract

Background. This study assessed the potential efficacy of donepezil in treating autism
spectrum disorder (ASD), a neurodevelopmental condition characterized by social
communication difficulties and repetitive behaviors. Donepezil, primarily used to treat
Alzheimer’s disease as an acetylcholinesterase inhibitor, has gained attention as a
potential treatment for ASD symptoms.

Methods. Following PRISMA guidelines, a systematic review was conducted to
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Keywords: investigate the effects of donepezil on individuals with ASD. Outcome measures
e Autism Spectrum assessed various aspects of ASD, including language skills, executive function,
Disorder behavior, and core symptoms. Nine studies were identified, including four randomized
e Donepezil controlled trials (RCTSs), three retrospective studies, one open-label trial, and one case
e Clinical Global report.
Impression Results. One RCT reported significant improvements in expressive and receptive

language skills, especially in younger children. Another study combining donepezil with
choline supplementation showed enhanced receptive language skills, particularly in
younger participants. An open-label trial indicated improved rapid eye movement sleep
patterns in autistic children treated with donepezil. Several retrospective studies reported
improvements in behavioral symptoms, such as aggression and hyperactivity. However,
other RCTs did not find statistically significant improvements in executive functioning.
Conclusion. In general, donepezil use in ASD demonstrates promise in specific areas,
notably language development and behavioral symptom management. However, the
results are contradictory, requiring further research to clarify its role, optimal dosing,
long-term effects, and potential side effects in individuals with ASD.

Practical Implications. Donepezil can be used to improve the clinical global impression
and language skills of people with ASD.

e Executive Functioning
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Extended Abstract

Background

Autism Spectrum Disorder (ASD) is a complex
neurodevelopmental condition marked by social
communication difficulties and repetitive behaviors.
Its diagnosis relies on clinical assessment and early

symptom recognition, typically emerging in early
childhood and affecting around 1 in 44 children
worldwide, with a higher prevalence in males. ASD
often co-occurs with various challenges, such as
anxiety, aggression, and sleep disorders. Recent
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research has highlighted abnormalities in the
cholinergic system in ASD, suggesting that drugs
such as donepezil, commonly used for Alzheimer’s
disease, might help improve cognitive and behavioral
symptoms. Donepezil inhibits acetylcholinesterase,
potentially addressing cholinergic irregularities in
autism. Studies have shown promise in enhancing
memory, social behavior, language, and core ASD
features with donepezil treatment. This review aimed
to systematically assess the existing research on the
effects of donepezil on individuals with ASD,
exploring its potential as a therapeutic option for this
neurodevelopmental condition.

Methods

This systematic review of the effect of donepezil
on autism was performed according to the preferred
reporting items for systematic reviews and meta-
analyses and the Joanna Briggs Institute (JBI)
methodology for systematic review. The protocol for
this systematic review was registered with
PROSPERO.

Search Strategy

Initially, a search was conducted on PubMed,
analyzing the titles and abstracts. In the second
phase, an extensive search was performed in April
2023  across  multiple  databases, including
MEDLINE, Scopus, Cochrane, Web of Science,
Google Scholar, and Embase. Furthermore,
additional resources were diligently scoured for
unpublished studies, including ProQuest, Gray.net,
and Google Scholar. Several Iranian-Persian
databases, such as SID, Mgiran, Barakat, and
Irandoc, were explored as well. The complete search
strategy for PubMed can be found in Supplementary
File 1.

Study Selection

All identified citations were imported into
EndNote X9, and any duplicate entries were
eliminated meticulously. To evaluate whether the
studies met the inclusion criteria for this review, two
independent reviewers conducted an initial screening
of the titles and abstracts. Subsequently, the full texts
of eligible studies were subjected to a comprehensive
assessment and review by two independent

professional reviewers. In cases where a study failed
to meet the inclusion criteria, it was promptly
excluded from further  consideration.  Any
discrepancies or disagreements between the two
initial reviewers were resolved through open
discussion or, if necessary, by consulting a third
reviewer for a final decision.

Assessment of Methodological Quality

Per standardized critical appraisal tools developed
by the JBI, each eligible study was subjected to
rigorous assessment by two evaluators at the study
level. Any discrepancies or disagreements between
these reviewers were resolved through constructive
discussion or, if necessary, by seeking input from a
third reviewer. Studies that achieved a score of 15%
or greater on the evaluation questions were
considered to be of high or moderate quality and
were subsequently included in the analysis.

Results

The study conducted a systematic search of
electronic databases, resulting in the identification of
315 articles related to the therapeutic use of
donepezil in autism. Overall, 169 irrelevant studies
were excluded after screening the titles and abstracts.
Among the remaining 150 studies, 89 were unrelated,
34 were narrative reviews, 15 were animal model
studies, and 2 were conference abstracts or editorials.
This led to the exclusion of 140 studies, leaving 10
for full-text examination. One study in a language
other than English or Persian was further excluded,
resulting in the final inclusion of 9 studies for a
systematic review. Of the 9 included studies, 4 were
randomized clinical trials. The first trial, a placebo-
controlled double-blind study, found no significant
differences in executive functioning in ASD patients
treated with donepezil. The second trial, a double-
blind randomized controlled trial (RCT), reported
significant improvements in expressive and receptive
language and a decrease in the severity of autistic
features in children with ASD receiving donepezil.
The third double-blind RCT investigated the
combination of donepezil and choline, revealing
improvements in receptive language skills in younger
children but not in adolescents with ASD. One open-
label trial focused on the effect of donepezil on rapid
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eye movement (REM) sleep in autistic children,
showing improvements in REM sleep percentage and
latency. Additionally, three retrospective,
uncontrolled studies demonstrated the potential
benefits of donepezil in improving clinical global
impression (CGI) scores and the core symptoms of
ASD. The review assessed various outcomes,
including CGI severity evaluation, receptive and
expressive language improvements, and changes in
the Aberrant Behavior Checklist (ABC) subscale
values. Although improvements were observed in
these areas, the statistical significance varied across
studies. In summary, the systematic review suggests
contradictory findings regarding the efficacy of
donepezil in treating autism. Some studies showed
positive effects on language and behavioral
symptoms, especially in younger children, while
others did not find significant improvements in
executive functioning. Accordingly, further research
is needed to establish the effectiveness and safety of
donepezil in the treatment of ASD.

Conclusion

The results of the current study, conducted
through searches in the selected databases using
predefined keywords, revealed that out of the total of
9 studies included for the systematic review, the
quality of all the studies was assessed to be at least
moderate to high based on the JBI checklist. Among
these, 4 studies directly focused on assessing CGls, 3
studies examined language skills (expressive and
receptive), and 2 articles addressed executive
function and various aspects related to hyperactivity,
ABC scales, sleep, and the like, each in a distinct
manner. The majority of the articles indicated
improvements in language skills, sleep patterns,
hyperactivity, executive function, and overall clinical
presentation. Unfortunately, none of these articles
met the necessary criteria for conducting a meta-
analysis and were therefore not amenable to such an
analysis.
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