
ABSTRACT
Background: Autism Spectrum Disorder (ASD) is a neurodevelopmental condition that severely impairs 
children’s health. Current data suggest that behavioral therapies are successful. Risperidone has been 
approved by the US Food and Drug Administration (FDA) to moderate impulsive behavior in people with 
ASD. This study aimed to evaluate the efficacy and safety of risperidone in children and adolescents 
with ASD.
Methods: This study involved searching electronic databases for relevant articles, screening them 
based on inclusion and exclusion criteria, and performing a combined data analysis of the selected 
articles using Review Manager software.
Results: This meta-analysis comprised 7 articles. The pooled analysis indicated that: (1) Risperidone 
intervention decreased scores on the Aberrant Behavior Checklist (ABC) scale in children and 
adolescents with ASD, as well as reduced scores related to stereotypy, social withdrawal, hyperactivity, 
inappropriate speech, and irritability on the ABC scale; (2) The use of risperidone raised the risk 
of weight gain, tremors, upper respiratory tract infection, and increased appetite. Other adverse 
responses, however, did not differ significantly from the placebo group.
Conclusion: Risperidone demonstrated effectiveness and safety in managing behavioral issues and 
decreased ABC scores in children and adolescents with ASD. However, further research is needed, and 
the associated risks still need to be considered.

INTRODUCTION

Autism Spectrum Disorder (ASD) is a neurodevelopmental 
condition characterized by difficulties with social 
interaction and communication, as well as repetitive 
behaviors1 that can impact various aspects of a child’s 
development, including behavioral, problem-solving, 
self-care, social communication, language, and executive 
functioning skills.2 In the Diagnostic and Statistical 
Manual of Mental Disorders (DSM) diagnostic system, the 
diagnostic criteria for autism continue to evolve from 
DSM-IV (4th edition, text) to DSM-5. In the past, the 3 
different diagnoses—unspecified pervasive developmental 
disorders, autism, and Asperger’s syndrome—were merged 
into one: ASD.1 The DSM-5 defines ASD impairment in 2 main 
areas: social communication and interaction challenges; 
and restricted, repetitive, and instantaneous behavior 
patterns.2 Worldwide, ASD affects 1% of children, with a 
reported disability-adjusted life year of 4.31 million.3 The 
incidence of ASD has increased throughout Asia in recent 
years and is 4 to 5 times more prevalent in boys than in 
girls.4 Studies have shown that the genetic risk of ASD 
overlaps with various developmental and neurological 

diseases,5 and several genes have been associated with ASD 
development,6,7 which may contribute to the diagnosis and 
treatment of ASD.8 Depending on their symptoms, ASD can 
be diagnosed as early as 14 months.9 There is currently no 
effective treatment, and prognostic outcomes are better 
with early diagnosis and treatment.1,4,10,11 The current 
affirmative care of children with ASD predominantly 
depends on behavioral therapies to mitigate fundamental 
symptoms.1,2 Drugs are primarily used to address the 
comorbidities associated with ASD, as no treatment can 
treat the basic symptoms.11,12 Currently, melatonin, alpha-
2-adrenergic agonists, atypical antipsychotics, serotonergic 
drugs, N-acetylcysteine, and serotonergic medications are 
the main treatments used to treat symptoms associated 
with ASD.2 Relevant studies suggest that aripiprazole and 
risperidone can effectively improve behavior problems.3,5,11

Risperidone’s chemical name is 3-12 - [4 - (6 - fluoro - 1, 
2 - benzo different oxazole - 3 - base) - 1 - pyridyl) ethyl 
- 6,7,8,9-4-2 - methyl - 4 h - hydrogen pyridine [1, 2 - 
a] pyrimidine - 4-1. It is a class of 5-hydroxytryptamine 
(5-HT2) receptor and dopamine D2 receptor antagonist,13,14 
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which is an effective and well-tolerated alternative drug for 
the treatment of chronic schizophrenia. It is characterized 
by reduced evoked potentials, antipsychotic action, and 
positive effects on anxiety and depression with neuralgia.15 
Risperidone is being utilized extensively for the treatment 
of schizophrenia and is both safe and effective. In 2006, 
the United States Food and Drug Administration (FDA) 
authorized risperidone for the management of impulsive 
behavior among individuals with ASD,16 but still not for 
the fundamental characteristics of ASD.17 For children 
and adolescents with autism, risperidone should be used 
before the age of 5 years old.18 To provide further details 
for therapeutic decision-making, this study attempted 
to thoroughly examine the safety and effectiveness of 
risperidone intervention in children and adolescents with 
ASD using published data.

MATERIALS AND METHODS

Search Strategy

Relevant published publications were retrieved from 
electronic databases (PubMed, FMRS, CNKI, Sinomed, 
Wanfang, and Cochrane) from the databases’ inception 
until December 2023. This study employed the search 
term (Risperidone) AND (“Autism” OR “autistic disorder” 
OR “Autism Spectrum Disorder” OR “ASD” OR “Asperger” 
OR “Pervasive” OR “Kanner’s syndrome” OR “Asperger’s” 
OR “unspecified pervasive developmental disorders”).

Inclusion Criteria and Exclusion Criteria

The inclusion criteria were as follows: (1) patients diagnosed 
with ASD, including autism, Asperger’s syndrome, and 
unspecified pervasive developmental disorders, according 
to DSM requirements; (2) participants were under 18 years 
of age; (3) the intervention involved oral administration of 
risperidone; (4) the control involved either placebo oral 
treatment or no treatment; (5) outcome indicators were 
unrestricted; (6) Study design: randomized controlled trial 
(RCT).

The exclusion criteria were established as follows: (1) 
Non-RCTs, (2) full text unavailable, (3) participants aged 

18 years or older, (4) animal studies, (5) article categories 
included reviews and systematic reviews, (6) interventions 
did not involve risperidone or risperidone in conjunction 
with other drugs, (7) the included population had additional 
mental or physical disorders.

Study Selection

The search articles were selected by 2 evaluators using 
the inclusion and exclusion criteria. Discussions between 
the 2 evaluators were used to settle any disputes. Three 
researchers reached an agreement after a third assessor 
debated disagreements. A fourth pertinent individual was 
consulted if the 3 investigators could not agree.

Assessment Quality

After screening, article data were extracted. The article 
quality was evaluated using the Review Manager software.

Article quality evaluation table of RevMan: (1) Random 
sequence generation; (2) allocation concealment; (3) 
blinding of participants and personnel; (4) blinding of 
outcome assessment; (5) incomplete outcome data; (6) 
selective reporting; (7) other biases. The bias can be 
divided into low risk of bias, high risk of bias, and unclear 
risk of bias.

Outcome

The Aberrant Behavior Checklist (ABC) scale evaluated ASD 
in children and adolescents. The ABC comprises 57 items 
related to autism behavior. The 5 dimensions encompass 
stereotypy, social withdrawal, hyperactivity, inappropriate 
speech, and irritability. This scale is primarily utilized to 
evaluate behavioral issues and the efficacy of interventions 
in ASD; elevated scores signify more severe behavioral 
problems.19 Secondary indicators of the effectiveness and 
safety of risperidone include its side effects.

Evidence Analysis

The Review Manager program (RevMan 5.3) assessed the 
included RCTs. The aggregated outcomes are presented 
through a forest plot. The 95% CI was calculated for the 
outcome measures of each study, and heterogeneity among 
the studies was assessed. A random effects model was 
employed in cases with significant heterogeneity (P < .10, 
I2 > 50%). On the other hand, this study employed a fixed-
effects model (P > .10, I2 ≤ 50%). Statistical significance 
was established at P < .05.

RESULTS

Articles Search Results

A total of 1488 publications were retrieved (PubMed, n = 570; 
FMRS, n = 156; Cochrane, n = 194; CNKI, n = 59; Sinomed, 
n = 485; and WanFang, n = 24). Of these, 1346 papers were 
rejected for being non-RCTs. Titles and abstracts were 

MAIN POINTS

•	 Autism Spectrum Disorder (ASD) is a neurodevelopmental 
condition. At present, the most effective treatment is 
behavioral intervention.

•	 The United States Food and Drug Administration approved 
risperidone to control impulsive behavior in patients with 
ASD.

•	 Risperidone can degrade the total score and each item 
score on the Aberrant Behavior Checklist scale in children 
and adolescents with ASD.

•	 Increased appetite, upper respiratory tract infections, 
tremors, and weight gain should be considered when 
risperidone is used in children and adolescents with ASD.
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reviewed, resulting in the exclusion of 110 articles. The 
full text of the remaining articles was read according to the 
inclusion and exclusion criteria; 25 articles were excluded 
because they did not meet the inclusion criteria, and 7 
articles were included in the analysis, as shown in Figure 1.

Quality of Articles

The quality of the included articles was analyzed using 
RevMan software. The quality analysis encompassed 
selection, performance, detection, attrition, reporting, 
and other biases, as shown in Figures 2 and 3.

Characteristics of the Article

Seven articles were included in this study, and the total 
number of participants was 330. The age of the participants 
was less than 18 years, and the age range was 2.5-17 years 
old. This study included participants diagnosed with ASD 
according to the DSM-IV criteria. The experimental group 
received risperidone for ASD, while the control group was 
administered a placebo. The main techniques used to 
evaluate the results were the ABC, adverse reactions, and 
drug reaction rates. Table 1 provides a summary of the 
characteristics of the included studies.

Meta-analysis

Efficacy Outcome: Seven articles used the ABC scale score 
as their primary outcome evaluation; Figure 4 demonstrates 

a substantial difference between the 2 groups. The 
risperidone intervention decreased the ABC score in 
comparison to a placebo.
Significant differences were found between the 2 groups 
regarding stereotypy, social disengagement, hyperactivity, 
improper speech, and irritability when the ABC scale 
scores for each dimension were analyzed. Risperidone 
decreased the ABC stereotypy, ABC social withdrawal, 
ABC hyperactivity, ABC-inappropriate speech, and ABC 
irritability scores as compared to a placebo (Table 2).
Safety Outcome: There was a significant difference in 
weight increase between the 2 groups (Figure 5). 
Risperidone, compared to placebo, elevated the risk of 
enhanced appetite, upper respiratory tract infections, and 
tremors. However, no disparities were observed in 
constipation, exhaustion, nausea or vomiting, headache, 
xerostomia, diarrhea or loose stools, anorexia, appetite 
loss, stomach discomfort, or sleep disturbances between 
the 2 groups (Table 3).

DISCUSSION

As of now, no prescription drug has demonstrated a direct 
enhancement of the primary symptoms of ASD.16 A better 
prognosis has been associated with early intervention. 
Since destructive conduct is frequently associated 
with ASD, first- and second-generation antipsychotics 

Figure 1.  Flow chart of articles screening.
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should be taken into consideration. Extrapyramidal side 
effects (EPS) and drug issues with movement are more 
common in first-generation antipsychotic drugs.16 Second-
generation antipsychotics are commonly used, and the 
widely used first-line second-generation antipsychotics 

include risperidone and aripiprazole.16 Short-term 
evidence indicates that risperidone and aripiprazole 
may be helpful in the treatment of the core symptoms 
of ASD,13 and their safety and efficacy are significant.27 
According to the current study, risperidone may help 
children and adolescents with ASD with behavioral issues 
such as irritability, social disengagement, hyperactivity, 
stereotypy, and inappropriate speaking.

Furthermore, Hutchinson et  al28 showed that risperidone 
does not result in cognitive deficits and can help patients 
with autism with both core and non-core symptoms. 
However, the genes that people with ASD possess may 
have an impact on how they react to risperidone. Related 
research has demonstrated that DRD3 rs167771 carriers 
showed significant enhancement in ABC and drowsiness/
social withdrawal scores, as well as DRD1 rs1875964 
homozygous and DRD2 rs1079598 wild-type in stereotyped 
behavior, following risperidone administration.29

Alongside its therapeutic effects, the side effects of 
risperidone frequently attract scrutiny. Parents exhibit 
increased concern for adverse drug reactions in children and 
adolescents, often demonstrating decreased acceptance. 
As a second-generation antipsychotic drug, risperidone has 
common adverse effects such as weight gain, diabetes, 
and deterioration of blood lipids.30 Prolactin increases.31 
And the risk of drug-related metabolic problems is also 
high.18 Weight gain and increased appetite are the most 
common problems.28

Previous studies have shown that risperidone can lead 
to weight gain,28,32,33 increased waist circumference,32 
sleepiness, fatigue, and anxiety.33 This study found that 
risperidone also increases the risk of tremors and upper 
respiratory tract infections. The treatment of children 
and adolescents with low concentration ranges is different 
from the adult risperidone therapy window.17 In children 
and adolescents, low-dose risperidone is associated 
with a lower risk of adverse reactions,34 and low-dose 
risperidone-associated adverse effects are acceptable.35 
Kloosterboer et al36 have shown that monitoring risperidone 
blood levels can help predict body mass index. The total 
dose of risperidone within the target range of 3.5-7.0 

Figure 2.  Risk of bias for each included study.

Figure 3.  Overview of the risk of bias of the included studies.
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mcg/L can minimize body mass index.37 Risperidone can 
stimulate hunger, resulting in weight gain and metabolic 
problems. When treating children and adolescents with 
ASD, monitoring their body weight, lipids, blood glucose, 
and other metabolic indicators is essential. However, one 
should also be sufficiently concerned about additional 
unpleasant effects such as somnolence, rhinitis, upper 

respiratory tract infection, tremors, excessive saliva, or 
drooling.
In recent years, research has revealed that additional 
treatments may be effective for ASD. Physical activity 
improves the behavior and emotional management of 
children with ASD.38,39 Stem cell therapy can also help 
improve the ASD children rating scale.40,41 An increasing 

Table 1.  The Characteristics of the Included Articles

Included Trail Country Diagnosis Age
Interventions

Outcome
Experimental Group Control Group

Joan20 2006 America DSM-IV/ASD 2.5-6 Risperidone (n = 12) 0.5-1.5 mg/d Placebo (n = 12) 1,4,5,7,11

Justine21 2013 America DSM-IV/ASD 5-17 Risperidone (n = 31) 0.125-1.25 mg/d Placebo (n = 35) 2,5,6,3,8,10

Michael22 2015 America DSM-IV/ASD 5-17 Risperidone (n = 57) 2.47±1.29 mg/d Placebo (n = 27) 3,5,6,7,10,11

Ramerman23 2019 Netherlands DSM-IV/ASD 5-17 Risperidone (n = 14) 0-6 mg/d Placebo (n = 11) 2,3,7,9

Ravishankar 200624 India DSM-IV/ASD 5-12 Risperidone (n = 19) 0.5-1 mg/d Placebo (n = 20) 2,5

James25, 2002 America DSM-IV/ASD 5-17 Risperidone (n = 12) 0.25-2.5 mg/d Placebo (n = 12) 1,2,4,5,8

Sarah26 2004 Canada DSM-IV/ASD 5-12 Risperidone (n = 40) 0.01-0.06 mg/(d*kg) Placebo (n = 39) 2,3,5

1, Childhood Autism Rating Scale (CARS); 2, Aberrant Behavior Checklist (ABC); 3, Clinical Global Impression (CGI); 4, Childhood Behavior 
Checklist (CBCL); 5, Adverse reaction; 6, Children’s Yale-Brown Obsessive Compulsive Scale-Pervasive Developmental Disorder (CY-BOCS-PDD); 
7, Weight; 8, Drug response rate; 9, Extrapyramidal side effects (EPS); 10, Electrocardiogram; 11, Prolactin levels.

Figure 4.  The forest figure of aberrant behavior checklist score.

Table 2.  Five Dimensions of Aberrant Behavior Checklist Scale Score Analysis
Five Dimensions of Aberrant 
Behavior Checklist

Number of Included 
Trials Number of Participants 95% CI RR I2 (%) P

Stereotypy 3 178 [−6.37, −1.44] −3.91 90 .002

Social withdrawal 3 178 [−0.85, −0.24] −0.55 0 .0005

Hyperactivity 3 178 [−12.26, −3.69] −7.97 86 .0003

Inappropriate speech 3 178 [−3.85, −0.70] −2.27 90 .005

Irritability 3 178 [−12.40, −0.50] −6.45 94 .03

Figure 5.  The forest figure of weight increase.
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number of studies have shown that some ASD symptoms 
are related to the brain-gutmicrobiome axis42,43 Gut 
microbes can improve ASD symptoms.44 Research indicates 
that ASD is linked to several genes and is anticipated to 
provide benefits to individuals with ASD via precision gene 
therapy.45

Strengths and Limitations

The present study included thorough RCTs and 
comprehensively assessed the impact of risperidone on 
children and adolescents with autism. However, because 
of the limited research, bias may have developed, and 
some adverse effects may have been neglected.
In conclusion, risperidone can degrade ABC scale scores 
in children and adolescents diagnosed with ASD. It may 
improve behavioral problems in children and adolescents 
with ASD, including stereotypy, social withdrawal, 
hyperactivity, improper speech, and irritability.
However, there is a significant risk of increased appetite, 
weight gain, upper respiratory tract infections, and 
tremors. Risperidone is effective and safe for treating 
both core and non-core symptoms in autistic children and 
adolescents. However, considering the small number of 
included trials, potential medication concerns should be 
addressed. More correlational investigations are needed in 
the future.
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