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Abstract: There are several studies investigating the effects of risperidone on autism, but many of
these studies are contradictory or inconclusive. This systematic review and meta-analysis investi-
gated the effects of risperidone on five domains of the Aberrant Behaviour Checklist (ABC) scale
on Autism Spectrum Disorder (ASD), as well as weight gain and waist circumference. The protocol
for the present systematic review and meta-analysis was registered on the International Prospective
Register of Systematic Reviews (PROSPERO). For this study, we analysed articles (2,459), select-
ing them according to the PICOS strategy (Population, Intervention, Comparison, Outcome, Study
design). Although risperidone is effective for the treatment of lethargy and inadequate speech, con-
cerns about the association between weight gain, waist circumference and risperidone require a
need for evaluation of the risk-benefit ratio in its use. There was a significant association between
weight gain, waist circumference and risperidone. In conclusion, it was possible to suggest the effi-
cacy of risperidone for the treatment of lethargy and inadequate speech. Finally, we emphasize that

in Autistic Children and Young Adults:

the risk-benefit in its use should be evaluated (Protocol number CRD42019122316).

Keywords: Weight gain, waist circumference, aberrant behavior checklist, autism spectrum disorder, risperidone, systematic

review.

1. INTRODUCTION

Characterised as a neuronal disorder that appears in early
childhood, Autism Spectrum Disorder (ASD) compromises
some aspects of the development of sociability and language
in children and adolescents. To these, we can add restricted
and repetitive patterns of behaviour [1, 2], as well as they
can be associated with other comorbidities, including anxi-
ety, intellectual disability, epilepsy, aggression, sleep disor-
ders and gastrointestinal problems [3]. According to the cur-
rent Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) definition, the term ASD encompasses all previous
classifications of autism [Autistic Disorder, Asperger Syn-
drome, Disintegrative Childhood Disorder and Invasive De-
velopmental Disorder - Not Otherwise Specified (PDD-
NOS)] [4].

ASD has complex aetiology, which is associated with
genetics, environment and neurobiology. Several diagnoses
were prescribed with the help of questionnaires that describe
clinical pictures of patients with particular characteristics.
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Behaviour can be assessed by behavioural scales such as the
Aberrant Behaviour Checklist (ABC scale) [5, 6]. ABC scale
was originally developed to evaluate the efficacy of the psy-
chotropic medication and has been used in behavioural and
psychiatric research on children and adults because of its
high reliability and validity. The ABC scale is sensitive to
both pharmacological and psychosocial treatment effects,
and can differentiate between behavioral phenotypes in peo-
ple with neurodevelopmental disorders [7].

Although little is known about the multiple factors in-
volved in the treatment of ASD, the drugs used are always
directed at symptomatic treatment. Several classes are pre-
scribed, especially antipsychotics; however, there are still
ongoing discussions about their effectiveness and side ef-
fects in ASD [8].

Risperidone is a Second Generation Antipsychotics
(SGA), which was initially developed for the treatment of
schizophrenia. Since 2006, its use has been approved by the
Food and Drug Administration (FDA) for the treatment of
irritability associated with autistic disorder. Risperidone is
intended to reduce symptoms, such as aggression, and rapid
mood swings. Studies report a significant improvement in
symptoms associated with autism when risperidone is ad-
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ministered as compared to a placebo. It was possible to ob-
serve an improvement of 43% in the mean change in irrita-
bility [9-11].

After more than a decade, the adverse effects of risperi-
done in patients with ASD are still unclear. Its association
with the weight gain and development of metabolic syn-
drome has been well discussed in the scientific world, lead-
ing to a fear of its use [12]. Obesity is a common disorder
and is associated with several medical complications that
may manifest in insulin resistance and metabolic syndrome
[12-14]. In addition, inadequate weight gain and metabolic
disturbances may lead to Type 2 Diabetes Mellitus [15-17].

There are several studies investigating the efficacy of
risperidone, which constitutes a considerable body of evi-
dence to determine its effectiveness in ASD. However, many
of these studies are contradictory or inconclusive, especially
regarding its efficacy in the treatment of inadequate speech
and lethargy [6, 10]. To answer these questions, some
authors have performed systematic reviews and meta-
analyses. Sharma and Shaw [2] addressed the efficacy of
risperidone in treating maladjusted behaviours, such as irri-
tability and aggressiveness. Almandil et al., [18] evaluated
weight gain and other metabolic effects of Second General
Antipsychotics (SGAs), and the authors observed significant
weight gain due to the use of SGAs. However, there were
limitations regarding the number and duration of studies.
Sochocky and Milin [19] estimated the efficacy of SGAs,
without drug-isolated sub-analysis, and showed no real effi-
cacy of risperidone in the treatment of Asperger’s syndrome.
Fung et al., [20] conducted a systematic review and meta-
analysis of the use of antipsychotics in the treatment of
autism, especially aggressiveness and irritability, not per-
forming medication meta-analysis alone. Furthermore, this
study used only the ABC scale total score [20]. Thus, a bet-
ter understanding of the effects of risperidone on the indi-
vidual with ASD is necessary, such as a joint evaluation of
different outcomes and a review of the quality of existing
literature. Some of these studies did not describe the quality
analysis of the studies used or showed only poor quality.
There was also no analysis of the risk of bias.

In this context, the objectives of this study were to per-
form a systematic review and meta-analysis of the efficacy
of risperidone on ASD assessed by the ABC scale and on
weight gain and waist circumference and also evaluate the
quality and the risk of bias of the publications by means of
standardised tools.

2. METHODS
2.1. Search Strategy

The protocol for the present systematic review and
meta-analysis was registered on the International Prospective
Register ~ of  Systematic Reviews (PROSPERO;
https://www.crd.york.ac.uk/PROSPERO, protocol number
CRD42019122316). This study was conducted and reported
following the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) recommendations. We
conducted a search for articles that evaluated the treatment of
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risperidone in individuals diagnosed with ASD using the
databases Scopus, PubMed and Web of Science without any
restrictions of date, type of document or language. The dates
of the search and the search criteria by databases are
described in Supplementary Table 1. The last search
was completed on 04 January 2019. All supplementary
materials have been published on Mendeley Data
(http://dx.doi.org/10.17632/ktjcfAm58t.2).

2.2. Selection of Relevant Articles

For the study selection, we used the PICOS strategy
(Population, Intervention, Comparison, Outcome and Study
design):

Population: Individuals with ASD, according to the
current DSM-5 definition [4], including males and females
of 2 to 17 years old.

Intervention: risperidone therapy.

Comparison: Baseline values were compared with those
after risperidone treatment, and/or compared to the placebo

group.

Outcome: Risperidone’s effect in each or all domains of
ASD (irritability, inappropriate speech, hyperactivity, leth-
argy and stereotypical behaviour), was evaluated by the
ABC scale, as well as for weight gain and waist circumfer-
ence; and study design: before-and-after studies regardless of
the existence of comparison groups. All reviews, case re-
ports, editorials and studies published in summary form and
articles that were inaccessible, even after attempts to contact
the corresponding author, were excluded.

2.3. Selection of Studies and Data Extraction

Duplicate studies were excluded using reference manag-
ers (Mendeley® and JabRef). The eligibility process was
conducted in two separate stages. First, three researchers
(AMP, BIMS and BCA) independently screened all non-
duplicate articles and excluded non-relevant articles based on
the title or abstract. A final list was agreed upon, with dis-
crepancies resolved by a fourth researcher (JMDA). Second,
full-text versions of the studies selected from stage 1 screen-
ing were downloaded and independently assessed for eligi-
bility by the two researchers. Any discrepancies were re-
solved by a third researcher.

2.4. Risk of Bias of Included Studies

The quality of the studies was evaluated using the Jadad
scale [21]. Articles with a Jadad score lower than 3 were
classified as low quality, while those higher than 3 were
classified as high quality [21]. In addition, the risk of bias for
each reference included in the meta-analysis was assessed
using the Cochrane Risk of Bias Tool [22]. Risk of bias do-
mains included selection bias (random sequence generation,
allocation concealment), performance bias (blinding of par-
ticipants and personnel), detection bias (blinding of outcome
assessment), attrition bias (incomplete outcome data), report-
ing bias (selective reporting) and other biases. The overall
bias risk score was the lowest score for any of the criteria
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(if any item was scored as high risk of bias, the whole study
was scored as high risk of bias; if all items were scored as
low risk, the whole study was classified as low risk).

2.5. Statistical Analyses

Analyses were conducted as per protocol data [23]. All
analyses were performed with Comprehensive Meta-analysis
software, version 2.0.057 (Biostat, Englewood, NJ, USA).

Independent meta-analyses were performed for each one
of the five sub-scales of the ABC scale, as well as for weight
gain and waist circumference. The results of each of the pri-
mary studies were described by subtracting the mean after
the treatment from the mean before treatment. Differences in
the means of individual studies were pooled to produce the
Standard Paired mean difference. In addition, in comparison
group studies, differences between pre and post treatment
means in the intervention and placebo groups were combined
to produce the standardised mean difference. In both cases,
the random effects model was applied; except when the
number of studies was less than four, in which case the fixed
effects model was employed. For each variable submitted to
meta-analysis, the studies were separated according to the
follow-up time of participants, into short (up to 8§ weeks) and
long-term follow-up (more than 8 weeks). Evaluations were
performed separately for each group.

The heterogeneity in the primary results was analysed
using the Q test and the I” statistic, which describes the per-
centage of real dispersion in effect-sizes which is not due to
the random error. The possibility of the occurrence of publi-
cation bias was analysed through Egger’s tests. In all proce-
dures, the significance level was 5%.

3. RESULTS
3.1. Search Strategy

The initial research identified 2,459 articles and 41 were
included in the meta-analysis. Fig. 1 reports the PRISMA
flowchart detailing the screening process, and Supplemen-
tary Table 2 reports the studies discarded after reading the
full text, together with the specific reasons for exclusion.

3.2. Characteristics of Studies Included in the Meta-
Analysis

Of the 41 studies included in the meta-analysis, only two
were recorded on ClinicalTrials.gov [24, 25]. Twenty-four
had an open-label design, 2 were cross-sectional, 1 was per-
formed by chart review and the other studies (fourteen — 14)
were experimental double-blind studies. In most of the stud-
ies, the follow-up time ranged from 8 to 24 weeks, but one
study had a follow up time of 72 weeks [26] and another, 84
weeks (Aman ef al. 2015). The dosage used was established
by weight ranges (mg/day) or dose by weight (mg/Kg/day).
For all studies, the ABC scale (baseline and endpoint or
mean change), weight gain and waist circumference (base-
line and endpoint or mean change) were available. The per-
centage of males in our meta-analysis was 78.28%. The
mean age in years was 8.13+2.68 and the range age was 2 to
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17 years. The characteristics of the studies are described in
Table 1.

3.3. Results of the Meta-Analysis
3.3.1. Effects of Risperidone on Autistic Behaviour

In this study, the studies were grouped into short- (up to
8 weeks) and long- (after 8 weeks) times of use. As shown in
Fig. 2, risperidone was effective in improving the overall
clinical condition of ABC scale of the autistic individual
both for short and long-term uses. This was also demon-
strated for treating irritability, although in this case the re-
duction was greater with long-term use (Fig. 3). In addition,
the use of risperidone over short time period reduced irrita-
bility, with a large effect over placebo (Fig. 3C).

Short-term risperidone treatment decreased hyperactivity,
inappropriate speech, lethargy and stereotypic behaviour
from ASD individuals as compared to baseline values (Figs.
4A, 5A, 6A and 7A) or to placebo use (Figs. 4C, 5C, 6C and
7C). Similar results were found for long-term risperidone
treatment (Figs. 4B, 5B, 6B and 7B). The short-term treat-
ment was more effective in reducing inappropriate speech
and lethargy than the long-term treatment. On the other
hand, for stereotypic behaviour, the greatest effect was
achieved in upto eight-week risperidone treatment.

3.3.2. Effects on Weight Gain

The effects of risperidone on weight gain in autistic indi-
viduals are described in Fig. 8. In the meta-analysis of
weight gain for long-term risperidone use, contradictory data
was observed among the studies found in the literature, since
the value was very close to zero. It can be observed that re-
gardless of the time of risperidone use, there was an increase
in patients’ weight compared to baseline values (Fig. 8A
and 8B). Similar results were found when the effect of short-
and long-term treatment with risperidone on the weight
of patients was compared to placebo (Fig. 8C and 8D). In
addition, it was possible to associate weight gain with
an increased waist circumference over long periods of use
(Fig. 9).

3.3.3. Quality of the Reports (Jadad Score)

The score of the quality of evidence for the 41 articles
used in this study is presented in Table 1, with individual
analysis by Jadad. The criteria used in the evaluation of these
articles were mainly about randomisation and double-blind
studies using the Jadad scale, and the data are presented in
Supplementary Table 3. One article [24] had the lowest score
(-1) in the Jadad score and 4 presented with a score of zero
(0), while 12 presented with the maximum score (5). Among
the included studies, 19 presented with high quality, because
their Jadad scores were greater than 3 [21].

3.3.4. Risk of Bias

As shown in Table 1, 19 studies were, overall, considered
to have a high risk of bias, while 7 presented an unclear risk.
The individual analysis by the Cochrane Risk of Bias Tool is
shown in Supplementary Fig. 1. All articles that were at
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PRISMA flowchart
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Fig. (1). PRISMA Flowchart reporting the study screening process. ABC Scale: Aberrant Behaviour Checklist scale.
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Table 1. Characteristics of the studies included in this systematic review and meta-analysis.
Lo | vt | voton [ sk [ e s gy | ot
Rezaei et al., 2018 [28] 12 and 24 DSM-5 34 17 12.41+£2.45 — 65 High Low
Firouzabadi et al., 2017 [29] 8 DSM-5 56 56 6.9+1.1 25al4 71.4 Low Some Concerns
Nikvarz et al., 2017 [30] 4and 8 DSM-IV 34 16 6.56+3.51 4al7 66.7 High Some Concerns
Lamberti et al., 2016 [31] 12 and 24 DSM-5 44 22 7.942.3 6al3 79.54 Low High
Scahill et al., 2016 [12] 8,16 and 24 DSM-IV 97 41 6.9+2.35 4al3 84.67 Low Low
Yoon et al., 2016 [32] — — 202 59 8.88+3.70 2a20 83.05 High High
Aman et al., 2015 [27] 21 DSM-1V 84 55 8.82+2.69 — 79.8 High High
24 DSM-1V 124 49 7.7£2.4 4al3 85
Calarge et al., 2015 [25] High Some Concerns
72 DSM-1V 96 96 13.242.7 7al7 92
Boon-Yasidhi ez al., 2014 [29] — DSM-IV 45 45 8.15+£2.98 2als 77.77 High Some Concerns
Choi et al., 2014 [33] 8 DSM-1V 45 45 9.5+4.38 3als 77.77 Low High
Ghaeli et al., 2014 [34] 8 DSM-IV 15 15 6.5+3.5 4als 66.66 Low High
Ghanizadeh et al., 2014 [24] 4and 8 DSM-IV 59 30 9.5+4.6 5als 76.7 High Low
Wink et al., 2014 [35] — DSM-1V 142 72 — 6als 81.69 High High
Kent et al., 2013 [36] 6 ADI-R 77 50 9+3.1 5al7 88 High Low
Kent et al., 2013[37] 24 DSM-1V ADI-R 56 56 9.243.1 5al7 89 High Some Concerns
Arnold et al., 2012 [26] 24 and 72 — 87 36 7.54+2.33 4al3 83 High High
Wei et al., 2011 [38] 8 — 40 40 — 5al2 92.5 High Low
Correia et al., 2010 [39] 1,3,6,12 ADI-R e ADOS 45 45 8.67+4.30 até 18 75.6 High High
Desousa, 2010 [40] 16 ADI-R e ADOS 40 20 — 5al6 — Low Some Concerns
Hoekstra et al., 2010 [41] 8 ADI-R 32 32 8.74+2.83 5alé6 87.5 High High
Capone et al., 2008 [42] 240 DSM-IV 23 23 7.842.6 3al3 86.95 Low High
Gencer et al., 2008 [43] 24 DSM-IV 28 13 10.2+2.8 7al7 32.14 High Some Concerns
Miral et al., 2008 [44] 12 DSM-IV 30 15 10.0+2.7 7al7 80 High Low
Anderson et al., 2007 [45] 8,6¢ 88 DSM-IV 101 49 8.8+2.7 5al7 81.18 High High
Pandina et al., 2007 [46] 8 DSM-IV 55 27 74424 5al2 78.78 High Low
Canitano, 2006 [47] 24 DSM-IV 11 11 8.7+2.2 — 63.63 Low High
Lindsay et al., 2006 [48] 8 DSM-IV 20 20 — — — Low Low
Luby et al., 2006 [49] 24 DSM-IV 23 11 4.1+£0.90 2.5a6.0 73.91 Low Low
Nagaraj et al., 2006 [50] 24 DSM-IV 39 19 5.03+1.70 2a9 87.17 Low Low
Aman et al., 2005 [51] 4,8,12and 16 DSM-IV 101 49 8.8+2.7 5al7 81.18 High High
McCracken, 2005 [52] 16 DSM-IV 63 63 8.6£2.8 5al7 77.8 Low Low
Troost et al., 2005 [53] 24 DSM-IV 24 12 4+3.4 5al7 91.6 Low Low
Gagliano et al., 2004 [54] 12 and 24 DSM-IV 20 20 6.0+2.4 3al0 70 High High
Martin et al., 2004 [55] 24 — 63 63 8.6£2.9 5al7 — Low High
Shea et al., 2004 [56] 8 DSM-IV 79 25] 7.6+2.3 5al2 77.21 High Low
Arnold et al., 2003 [57] 4and 8 — 87 44 8.8 5al7 — High High
McCracken et al., 2002 [58] 8 DSM IV 101 49 8.8+2.7 5al7 81.18 High Low
Masi et al., 2001 [59] 16 — 24 24 4.6+0.66 3.6a6.6 87.5 Low High
Masi et al., 2001 [60] 16 DSM-IV 10 10 4.940.8 39a6.5 70 Low High
Zuddas et al., 2000 [61] 1,3 and 6 DSM-IV 11 11 12.3+3.8 7Tal7 72.72 Low High
Nicolson et al., 1998 [62] 12 DSM-IV 10 10 — 45a10.8 — Low High

DSM - Diagnostic and Statistical Manual of Mental Disorders; ADI-R — Autistic Diagnostic Interview Revised; ADOS — Autism Diagnostic Observation Schedule. 'Age in years.
*The Quality of study was evaluated with Jadad Score. *Risk of Bias was evaluated by Cochrane Risk of Bias Tool.
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A Study name
Difference
Firouzabadi et al., 2017[29] -0.53
Kent et al., 2013[36] -0.46
-0.50
12=0; p=0.73

B Study name

Statistics for each study
Std Paired Standard

Lower

error Variance  limit
0.14 0.02 -0.81
0.15 0.02 -0.75
0.10 0.01 -0.70

Statistics for each study

Std diff Standard

in means

Gencer et al., 2008[43] -0.43
Miral et al., 2008 [44] -0.88
-0.64

1=12.16; p=0.286

error
0.29
0.30
0.22

Variance
0.08
0.09
0.05
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-1.00
-1.47
-1.08
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-0.25
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p-Value
0.000
0.002
0.000

-1.00

p-Value
0.140
0.004
0.004

-2.00 -1.00 0.00

Std Paired Difference and 95% CI

-0.50 0.00

0.50 1.00

Std diff in means and 95% CI

1.00 2.00

Fig. (2). Results of the meta-analysis of the evaluation of ABC scale total score on treatment with risperidone: (A) short-term (until up 8
weeks); (B) long-term (after 8 weeks). Confidence Interval (CI), Heterogeneity (I) and heterogeneity’s p-value (p).

1.00 2.00

A Study name Statistics for each study Std Paired Difference and 95% Cl
Std Paired Standard Lower Upper
Difference error Variance  limit limit  p-Value
Arnold et al., 2003(57] -0.18 0.15 002 -048 012 0241 —-
Choi et al., 2014[33] -0.60 0.16 003 -092 -029 0.000 -
Ghaeli et al., 2014[34] -0.98 0.31 0.10 -1.59  -0.36 0.002 ——
Ghanizadeh et al.. 2014 [24] -0.12 0.18 003 -048 023 0496 ——
McCracken et al., 2002 [58] -0.47 0.15 002 -0.76 -0.17 0.002 -
Nikvarz et al., 2017[30] -0.93 0.30 009 -152 -035 0.002 ——
Pandina et al., 2007 [46]  -0.61 0.21 004 -102 -020 0.004 —l—
Shea et al., 2004[56] -2.09 0.28 008 -264 -1.53 0.000 —
-0.70 0.18 003 -1.06 -0.35 0.000 @
2 -2.00 -1.00 0.00
1°=84.472; p=<0.001 Egger’s test p=0.07
B Study name Statistics for each study Std Paired Difference and 95% CI
Std Paired Standard Lower Upper
Difference error Variance  limit limit  p-Value
Aman etal., 2015[27]  -0.54 0.14 002 -082 -026 0.000 E =
Amold et al., 2012[26]  -1.89 0.28 008 -245 -134 0.000
Desousa, 2010[40] -0.65 0.32 011 -129 -0.01 0.045
Kent et al., 2013[37] -1.23 0.18 003 -1.58 -0.88 0.000
McCracken, 2005(52] -2.39 023 005 -285 -193 0.000
Rezaeietal., 2018[28] -1.16 0.31 010 -1.78 -0.55 0.000
Troost et al., 2005[53]  -1.57 043 019 -242 -073 0,000
-1.34 0.28 008 -189 -079 0.000
12=89.396; p=<0.001 Egger’s test p=0.16 -200 .00 000
C study name Statistics for each study Std diff in means and 95% ClI
Std diff Standard Lower Upper
inmeans error  Variance limit limit p-Value
Arnold etal., 2003(57]  -1.651 0.248 0,062 -2.137 -1.164 0.000
McCracken et al., 2002581 322 0.220 0,048 -1.753 -0.891 0.000
Pandina et al,, 2007[46] -0.651 0.277 0,077 -1.194 -0.109 0.019
Shea et al., 2004[56] -1.100 0.241 0,058 -1.573 -0.627 0.000
-1.195 0.197 0,039 -1.581 -0.810 0.000
-2.00 -1.00 0.00

1=61.021; p=<0.053

Favours Risperidone

1.00 200

Favours Placebo

Fig. (3). Results of the meta-analysis of the evaluation of irritability in the ABC scale on treatment with risperidone: (A) short-term (until up
8 weeks); (B) long-term (after 8 weeks); (C) versus placebo. Confidence Interval (CI), Heterogeneity (I?) and heterogeneity’s p-value (p).
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A Study name Statistics for each study

Std Paired  Standard Lower Upper
Difference error Variance  limit limit  p-Value
Ghaeli et al., 2014(34] -1.29 0.35 0.12 -197 -0.60 0.000
Ghanizadeh et al., 2014[24] -0.29 0.19 0.03 -066 0.07 0.117
McCracken et al., 2002[58] -0.47 0.15 0.02 -0.76 -0.17  0.002
McCracken, 2005(52] -1.97 0.22 0.05 -240 -1.55  0.000
Nikvarz et al., 2017(30] -1.22 033 0.1 -1.87 -0.57 0.000
Pandina et al., 2007(46] -0.66 0.21 0.05 -1.08 -024 0.002
Shea et al., 2004[56] -2.22 0.29 0.09 -280 -1.65 0.000
-1.14 029 0.08 -1.70 -0.57 0.000
12=91.024; p=<0.001 Egger’s test p=0.07
B Study name Statistics for each study
Std Paired Standard Lower Upper
Difference error Variance  limit limit  p-Value
Aman etal., 2015(27]  -0.54 0.14 0.02 -082 -026 0.000
Amold etal., 2012[26]  -0.01 0.17 003 -034 032 0950
Desousa, 2010[40] -0.48 0.24 006 -0984 -002 0.043
Kentetal., 2013(37] -1.04 0.17 003 -137 -0.72 0.000
Rezaeietal, 2018[28] -0.12 0.24 006 -060 036 0.626
Troost etal., 2005(53]  -1.57 0.43 019 -242 -073 0.000
-0.57 0.20 004 -096 -0.18 0.004
1=82.156; p=<0.001 Egger’s test p=0.32
C Study name Statistics for each study
Std diff Standard Lower Upper
in means error Variance limit limit  p-Value
McCracken et al., 2002°8-0 993 0.211 0.045 -1.406 -0.579 0.000
Pandina et al.,, 2007(46] -0.792 0.280 0.078 -1.341 -0.243  0.005
Shea et al., 2004(56] -1.275 0.247 0.061 -1.759 -0.791  0.000
-1.033 0.139 0.019 -1.306 -0.760  0.000

12=0; p=0.419
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Fig. (4). Results of the meta-analysis of the evaluation of hyperactivity in the ABC scale on treatment with risperidone: (A) short-term (until
up 8 weeks); (B) long-term (after 8 weeks); (C) versus placebo. Confidence Interval (CI), Heterogeneity (I2) and heterogeneity’s p-value (p).

A Study name Statistics for each study
Std Paired  Standard Lower Upper
Difference error Variance  limit limit  p-Value
Ghaeli et al., 2014 [34] -0.53 0.28 0.08 -1.07 0.01 0.055
Ghanizadeh et al., 2014[24] -0.95 0.27 007 -149 -042 0.000
McCracken etal., 2002(58] -0.50 0.21 0.04 -080 -0.09 0.016
McCracken, 2005 [52] -0.68 0.18 0.03 -1.04 -0.32 0.000
Nikvarz et al., 2017(30] -0.66 0.36 0.13  -137 005 0.069
Pandina et al., 2007 [46] -0.75 0.28 0.08 -1.30 -0.20 0.008
Shea et al., 2004 [56] -0.66 0.23 0.05 -1.11 -0.21 0.004
-0.66 0.09 0.01 -084 -0.48  0.000
1?=0; p=0.906 Egger’s Test p= 0.28
B Study name Statistics for each study
Std Paired Standard Lower Upper
Difference error Variance  limit limit  p-Value
Aman etal, 2015[27]  -0.48 0.14 0.02 -0.76 -020 0.001
Amold et al., 2012[26]  -0.11 0.17 0.03 -044 022 0507
Desousa, 2010(40] -0.22 0.23 005 -066 022 0329
Kentetal., 2013[37] -0.68 0.15 0.02 -097 -039 0.000
McCracken, 2005(52]  -0.72 0.18 0.03 -1.08 -0.36 0.000
Rezaei etal., 2018(28] -1.16 0.31 010 -1.78 -0.55 0.000
Troost et al., 2005[53]1  -0.59 0.31 010 -120 0.02 0.060
-0.53 0.12 0.01 -075 -030 0.000
12=0; p=0.906 Egger’s Test p= 0.56
C Study name Statistics for each study
Std diff  Standard Lower Upper
inmeans error  Variance limit limit  p-Value
McCracken et al., 2002°"-0.345 0.201 0.040 -0.738 0,048 0.085
Pandina et al., 2007[46] -0.411 0.193  0.037 -0.788 -0.033 0.033
Shea et al., 2004(56] -0.504 0229 0052 -0952 -0,056 0.027
-0.413 0.119  0.014 -0.646 -0,180 0.001

1=0; p=0.872
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Fig. (5). Results of the meta-analysis of the evaluation of inappropriate speech in the ABC scale on treatment with risperidone: (A) short-term
(until up 8 weeks); (B) long-term (after 8 weeks); (C) versus placebo. Confidence Interval (CI), Heterogeneity (I12) and heterogeneity’s

p-value (p).
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A Study name Statistics for each study Std Paired Difference and 95% CI
Std Paired  Standard Lower Upper
Difference error Variance  limit limit  p-Value
Ghaeli et al., 2014[34] -0.98 031 0.10 -159 -0.36 0.002
Ghanizadeh et al., 2014[24] -0.12 0.18 0.03 -048 023 0496
McCracken et al., 2002(58] -0.28 0.15 0.02 -0.56 0.01 0.059
McCracken, 2005(52] -1.21 0,17 0.03 -154 -089 0000
Nikvarz et al., 2017[30] -0.65 028 0.08 -119 -0.11 0.018
Pandina et al., 2007 [46] -0.42 0.20 0.04 -081 -002 0.038
Shea et al., 2004 [56] -1.46 023 005 -1.90 -1.01 0.000
-0.72 0.20 0.04 -1.11 -0.32 0.000
1=81,476; p=<0.001 Egger’s test p=0,15 200 -1.00 0.00 1.00 200
B study name Statistics for each stud Std Paired Difference and 95% C!
Std Paired Standard Lower Upper

Difference error  Variance  limit limit  p-Value

Aman etal., 2015[27]  -0.54 014 002 -082 -026 0000 —-
Amold etal., 2012[26]  -0.06 0.17 003 -039 027 0718
Desousa, 2010[40] -0.34 0.23 005 -079 011 0.141
Kent et al., 2013(37] -1.21 0.18 003 -156 -087 0.000
McCracken, 2005(52]  -0.16 0.13 002 -041 009 0.198

Rezaei etal., 2018[28]  -0.89 0.29 008 -146 -033 0.002
Troost etal., 2005(53]  -1.57 0.43 019 -242 -073 0.000
Troost etal., 2005b[53]  -0.39 0.30 009 -098 019 0.189

-0.59 0.7 003 -092 -026 0.000 -
-2,00 A, X . .
1%=82.071; p=<0.001 Egger’s test p=0.12 100 000 100 200
C Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
inmeans  error  Variance limit limit  p-Value
McCracken etal, 2002540457 0202 0041 -0.852 -0.062 0023 ——

Pandina et al., 2007[46] -0.552 0275  0.076 -1.091 -0.014  0.044
Shea et al., 2004(56] -0.640 0.231 0.053 -1.092 -0.187  0.006
-0.540 0.133 0,018 -0.800 -0.279  0.000 ‘
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Fig. (6). Results of the meta-analysis of the evaluation of lethargy (social withdrawal) in the ABC scale on treatment with risperidone: (A)
short-term (until up 8 weeks); (B) long-term (after 8 weeks); (C) versus placebo. Confidence Interval (CI), Heterogeneity (12) and heteroge-
neity’s p-value (p).

A Study name Statistics for each study Std Paired Difference and 95% CI
Std Paired  Standard Lower  Upper
Difference error  Variance  limit limit  p-Value
Ghaeli et al., 2014 [34] -0.36 027 007 -088 016 0174
Ghanizadeh et al., 2014[24] -1.43 0.26 0.07 -1.94 -092 0.000
McCracken et al.. 2002(58] -0.47 0.15 002 -076 -017 0002 -
McCracken, 2005[52] -123 0,17 003 -156 -091 0.000
Nikvarz et al., 2017 (30] -0.31 026 007 -081 019 0222
Pandina et al.. 2007 [46] -0.87 0.23 0.05 -1.31 -042 0.000
Shea et al., 2004[56] -1.13 0.20 004 -153 -0.73 0.000
-0.83 0.17 0.03 -1.16  -0.51 0.000
-2.00 -1.00 0.00 1.00 200
1=77.24; p=<0.001 Egger’s test p=0.49
B study name Statistics for each study Std Paired Difference and 95% CI
Std Paired Standard Lower Upper
Difference error Variance  limit limit  p-Value
Aman et al., 2015(27] -0.54 0.15 002 -083 -0.26 0.000 -.—
Amold etal., 2012[26]  -0.91 0.20 004 -130 -052 0.000
Capone etal., 2008(42] -067 0.16 002 -098 -0.37 0000
Desousa, 2010[40] -0.11 022 005 -055 033 0628
McCracken, 2005(52]  -0.26 0.13 002 -052 -0.01 0039
Rezaeietal, 2018[28] -1.16 0.31 0.10 -1.78 -0.55 0.000
Troost etal., 2005[53]  -0.70 0.32 010 -133 -0.07 0.030
-0.58 0.12 001 -082 -0.34 0.000 L 4
2.00 -1.00 0.00 1.00 2.00
1=63.97; p=<0.011 Egger’s test p=0.28
C
Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper

inmeans  error Variance limit limit  p-Value

McCracken etal. 200259-0659 0204 0042 -1.060 -0.258 0.001

Pandina etal., 2007(46] -0349 0272 0074 -0881 0184 0200

Sheaetal, 2004(56]  -0483 0197 0039 -0868 -0098 0014 ——
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Fig. (7). Results of the meta-analysis of the evaluation of stereotypic behaviour in the ABC scale on treatment with risperidone: (A) short-
term (until up 8 weeks); (B) long-term (after 8 weeks); (C) versus placebo. Confidence Interval (CI), Heterogeneity (I?) and heterogeneity’s
p-value (p).
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A Study name Statistics for each study Std Paired Difference and 95% CI
Std Paired Standard Lower Upper
Difference error  Variance  limit limit  p-Value
Kent et al, 2013(36] 155 0.21 0.04 113 1.97 0,000
Lindsay et al., 2006[48] 6.00 3.01 905 010 1190 0.046
McCracken et al., 2002(58] 0.47 0.15 002 017 076 0.002
Pandina et al., 2007 [46] 012 0.19 004 -026 049 0548
Scahill et al., 2016 [11] 0.52 0.17 0.03 019 084 0.002
Shea et al., 2004(56] 1.35 0.22 0.05 092 178 0.000
Wei et al., 2011(38] 222 029 0.09 165 280 0000
1.06 028 008 049 162 0000
12=90.84; p=<0.001 Egger’s test p=0.19 -4.00 2,00 0.00 2,00 4.00
B Study name Statistics for each study Std Paired Difference and 95% CI
Std Paired  Standard Lower Upper
Difference error Variance  limit limit  p-Value
Andersen et al., 2007 [38] 1.44 0.20 0.04 1.04 1.83  0.000 E o
Boon-Yasidhi et al., 2014 [29] 148 0.22 0.05 1.06 1.91 0.000 -
Canitano, 20086 (47] 407 0.92 085 227 5.88 0.000 E—
Capone et al., 2008[42] 187 0.35 0.12 1.18 254 0.000
Descusa, 2010(40] -0.06 0.32 010 -068 056 0.854 ——
Gagliano et al., 2004[54] 218 0.41 0.17 1.37 2988 0.000
Lamberti et al., 2016[31] 037 0.38 015 -038 112 0338 ——
Luby et al., 2006[49] 0387 0.35 013 018 157 0.014 ——
Martin et al., 2004[55] 144 0.18 003 108 179 0.000 E 3
Masi et al., 2001[59] 0,06 0.20 0,04 -0.34 0.46 0.753 1
Masi et al., 2001b[60] 023 045 0.20 -0.64 1 0.601
Miral et al., 2008 [44] 043 037 014 -0.29 118 0241 i
Nagaraj et al., 2006(50] 138 0.32 0.10 0.75 213 0.000 —
Nicelson et al., 1998(62] 068 0.46 021 022 158 0.140 -+
Scahill et al.,, 2016[11] 150 023 0.05 1.08 195 0.000 E =
Troost et al., 2005[53] 071 0.23 005 028 118 0.002 -
Zuddas et al., 2000(61] 083 0.35 012 015 152 0.017 ——
1.05 0.17 003 0.72 1.38  0.000 <&
12=82.10; p=<0.0001 Egger’s test p=0.46 000 200 400
C Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
in means error Variance limit limit p-Value
Anderson et al., 2007[45] 0.741 0.206 0.042 0.338 1.145 0.000
Lindsay et al., 2006[48] 1,139 0.524 0274 0112 2165 0.030
McCracken et al., 20021581 0,741 0.206 0.042 0338 1.145 0.000
Pandina et al, 2007[46] 0.115 0.270 0.073 -0.414 0645 0.669
Shea et al., 2004(56] 0.937 0.237 0.056 0473 1402 0.000
0.693 0.146 0.021 0407 0979 0.000
1°=38,20; p=<0.167 Egger’s test p=0.88 41.00 0.00 1.00 2.00
D Study name Statistics for each study Std diff in means and 95% CI
Std diff  Standard Lower Upper
inmeans error Variance limit limit  p-Value
Luby et al., 2006[49] 1,225 0.455 0207 0333 2116 0.007
Nagaraj et al., 2006[50] 0,647 0329 0108 0003 1291 0049
0.845 0.266 0071 0323 1.367 0.002
0.00 1.00 2.00

1?=5.73; p=<0,167

Fig. (8). Results of the meta-analysis of the evaluation of weight gain on treatment with risperidone: (A) short-term (until up 8 weeks); (B)
long-term (after 8 weeks); (C) versus placebo in short-term (until up 8 weeks); (D) versus placebo in long-term (after 8 weeks). Confidence
Interval (CI), Heterogeneity (I%) and heterogeneity’s p-value (p).
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Fig. (9). Results of the meta-analysis of the evaluation of waist circumference on treatment with risperidone in long-term (after 8 weeks).
Confidence Interval (CI), Heterogeneity (I?) and heterogeneity’s p-value (p).
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a high risk of bias were due to the randomisation process
(Supplementary Fig. 2). The quantitative evaluation of pub-
lication bias, as measured by Egger's intercept (Egger's test),
was not significant in any meta-analysis performed.

4. DISCUSSION

The mechanism of action of risperidone is related to its
affinity with dopamine D, receptor and the 5-HT,A sero-
tonin receptor, in addition to binding to a; e o, adrenergic
and to H;-histaminergic receptors. Risperidone binds by
blocking D, e 5-HT,A receptors and is also an antagonist of
adrenergic a; e o, and histamine H; receptors. The active
metabolite of risperidone, 9-OH-risperidone (called paliperi-
done), has the advantage of binding to a lesser extent to H;
histaminergic receptors. These dopamine and serotonin re-
ceptors antagonisms are believed to be responsible for the
beneficial effects on ASD and for reducing extrapyramidal
symptoms. The effects of risperidone on aggression, irritabil-
ity stereotypes, tantrums and restlessness can be attributed to
dopamine antagonism. The effects on communication skills,
restricted activity patterns and the ability to respond emo-
tionally and socially (such as detachment, inattention, rela-
tionships or eye contact) can be considered as a result of
serotonin antagonism [50, 63-65].

Although it has been suggested that appetite stimulation
is probably the main mechanism of body weight gain in-
duced by antipsychotic drugs [66], female juvenile rats
treated with risperidone also have a decrease in the locomo-
tor activity, in addition to increase in the food intake and
body weight gain [67]. These effects are accompanied by
elevated mRNA expression of hypothalamic Hl receptor,
neuropeptide Y (NPY) and agouti-related peptide (AgRP),
without affecting the hypothalamic proopiomelanocortin
(POMC) and cocaine- and amphetamine-regulated transcript
(CART) mRNA expression [67]. Therefore, these results
suggested that risperidone increases the appetite and body
weight gain in juveniles via regulation of the hypothalamic
H; receptor, NPY and AgRP pathways, as well as by reduc-
ing activity [67]. A study suggests that the effect of antipsy-
chotic drugs is strongly correlated with their affinity for H1
and alphal receptors [66]. In fact, H; receptors knockout
mice had hyperphagia, decreased expression of uncoupling
protein-1 mRNA and gradually developed mature-onset obe-
sity [68] and intracerebroventricular application of an H;
receptor agonist decreased the food intake, while hypotha-
lamic H1 receptor antagonism increased the food intake [69,
70]. On the other hand, the role of a; receptors on food in-
take is not clear, because pretreatment of rodents with phen-
tolamine, a non seletive a-adrenergic antagonist, induces a
decrease in the food intake induced by electrical stimulation
of the lateral hypothalamic area [71]. Studies suggest that D,
and 5-HT,A receptors can also contribute to these changes in
the energy homeostasis [72-75]. Striatal D, receptor avail-
ability is reduced in very obese individuals in proportion to
their body mass index [75]. Striatal D, receptors are down-
regulated in obese rats, in addition, lentivirus-mediated
knockdown of striatal D2 receptors rapidly accelerates the
development of addiction-like reward deficits and the onset
of compulsive-like food seeking in rats with extended access
to palatable high-fat food [74]. In rats, it was demonstrated
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that SHT,A, but surprisingly not SHT,C, receptor is critical
for weight-loss, anorexia and fat mass reduction induced by
central GLP-1R activation [73]. Central SHT,A receptors are
also required for peripherally injected liraglutide to reduce
feeding and weight [73].

Until the present study, there has been no systematic re-
view or meta-analysis that addresses the ASD in individuals
assessed on the five domains of the ABC scale. The ABC
scale is one of the few scales developed to measure psychiat-
ric symptoms and behavioural disorders exhibited by indi-
viduals in five domains: irritability, agitations, leth-
argy/social withdrawal, hyperactivity and inadequate speech
[76].

The studies presented high values of heterogeneity for
some variables; however, the direction of the associations
was consistent for all variables of the ABC scale. Further-
more, the risk of publication bias (Egger’s test) was not sig-
nificant (p>0.05), favouring the reliability of the data. In
some variables, it was not possible to evaluate the publica-
tion bias due to the insufficient number of studies that evalu-
ated the effect of risperidone in each autism domain. In addi-
tion, the included studies do not describe factors that may
cause heterogeneity and cause bias. Thus, differences were
attributed to the clinical and epidemiological specificities of
ASD and to the different contexts in which the studies were
performed [77, 78]. The heterogeneity may have been caused
by the psychometric data of the included studies. According
to Doebler ef al. [79], in diagnostic meta-analyses, the sensi-
tivities and specificities observed may vary between studies
and there may be heterogeneities. Even in randomised trials
for therapeutic intervention, there may be heterogeneity be-
cause the randomisation was not focused on the hypothesis
in question, but on the intervention. Moreover, heterogeneity
can be caused by the way the tests were evaluated [80].

In our meta-analysis, the general ABC indicated that pro-
longed use of risperidone is essential for decreasing the
clinical signs of ASD [31, 81]. This data is of great impor-
tance for the medical field, since risperidone is prescribed,
for the most part, for patients with aggression, self-
mutilation and/or excessive irritation and not for treatment of
stereotypy, inadequate speech or lethargy [10]. To date, there
is no specific drug for ASD; however, risperidone could be
this drug according to our observations. Although the im-
provement in all domains of ABC, including lethargy and
speech development, gave rise to the improvement of the
total score, irritability was the most apparent one.

The improvement in the total score of the ABC scale is
related to an improvement of the individual in all domains
evaluated, including lethargy and speech development.
However, apparently, the domain that most contributed to
the improvement of symptoms was irritability. The behav-
iour most associated with ASD, and generates more worries
for relatives, is aggressiveness. In their daily lives, this be-
haviour can lead to a reduction of the quality of life, a greater
level of stress and less availability of educational and social
support. According to our meta-analysis, it is suggested that
risperidone has greater efficacy in the treatment of irritability
and hyperactivity, both in the short and long term. However, we
emphasize that the risk-benefit in its use should be evaluated.
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ASD has been known to present with several layers, with
each individual presenting with a particular characteristic or
group of characteristics. Among these variations, there is
hyperactivity associated with autism. The restless and agi-
tated child will have much less capacity for social interaction
and eye contact, for example. Through our meta-analysis, it
can be concluded that the use of risperidone for a short pe-
riod of time generates a greater benefit for hyperactive be-
haviour. The literature has no consensus on the effectiveness
of long-term treatment [26, 82], but our meta-analysis was
able to demonstrate that risperidone is effective in treating
hyperactivity for short and long time periods, as well as
demonstrating a large effect as compared to placebo. Lam-
perti et al., [31] highlighted that aripiprazole is a more effec-
tive drug than risperidone in improving inattention in ASD
patients, but concludes that risperidone acts more signifi-
cantly on the hyperkinetic symptoms of Asperger’s Syn-
drome. Concomitantly, Ghanizadeh et al., [24] have shown
that both aripiprazole and risperidone lower all ABC sub-
scale scores, including irritability, agitation, lethargy, social
withdrawal, stereotypical behaviour, hyperactivity, noncon-
formity and inadequate speech.

Of great clinical importance, two new outcomes are pre-
sented in this study. Firstly, risperidone was apparently effi-
cacious for the treatment of inappropriate speech and leth-
argy in individuals with ASD. Secondly, it was possible to
infer that risperidone benefits speech structure and develop-
ment, as well as social interaction/lethargy for short and
long-term treatment as compared to baseline, and for short-
time treatment, as compared to placebo. Speech is a method
of underpinning social interaction. ASD causes a deviation
in the child's speech development, leading him/her to regress
in the organisation and social intention of speech, or when
he/she speaks, the child does not make it socially significant,
not in accordance with the context, and can also present
echolalia, inversions of jargon and pronouns. To date, there
has been no consensus in the literature on the efficacy of
risperidone for improving speech [26, 34, 40, 46, 53, 83];
however, this meta-analysis has shown that the use of
risperidone leads to symptom improvement.

The data found here corroborate with those found by the
study by Nikvarz et al. [30] where an improvement in the
speech of children with ASD was observed following short-
term treatment with risperidone. An improvement in com-
munication over a short term of 4 weeks was also mentioned.
Rezaei et al., [28] observed that risperidone reduces behav-
ioural problems, but also suggested that there be behavioural
interventions to further increase drug efficacy and the child’s
readiness in the development of speech and language skills.

One of the most significant and worrying behavioural
axes in ASD is stereotypy. Stereotyping is a behaviour char-
acterised by repetitive actions and of great interest of the
individual, without there being an objective or end purpose.
Although some studies report ineffectiveness [40, 46, 84],
risperidone is able to reduce short- and long-term ASD
stereotypies. Although not a preponderant factor in clinical
evaluations, lethargy always showed a decrease when
risperidone was used [37, 53]. Our meta-analysis was in dis-
agreement with the literature, as it demonstrated efficacy in
lethargy symptoms of the ABC scale, independent of treat-
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ment time. Furthermore, there was no consensus on the effi-
cacy of risperidone over placebo [83]. However, it has been
possible to evaluate only the short time effect of risperidone
compared to placebo, with the meta-analysis showing an
effect in favour of risperidone. Pandina et al., [46] demon-
strated significant improvements in the ABC "lethargy/social
withdrawal" subscale after 8 weeks of risperidone treatment.
In contrast, Ghaeli et al., [34] reported a significant im-
provement in social interactions, based on changes in the
ABC "lethargy / social retraction" subscale, after 4 weeks,
indicating the efficacy of risperidone in the treatment of
autism [34]. These results are consistent with the results ob-
tained by McCracken et al. [58], who demonstrated a sig-
nificant reduction in the placebo-controlled risperidone assay
in the stereotype, hyperactivity and irritability subscales of
the ABC scale with 8 weeks of study.

Our meta-analysis revealed that risperidone has the abil-
ity to induce weight gain in individuals with ASD. This find-
ing is consistent with previously published studies of risperi-
done use. In a 12-week prospective study evaluating weight
gain in adolescents, the average weight gain was 3.9 kg from
baseline to the endpoint [85]. Our data showed a greater
weight gain than reported by Fung et al. [20] (3.78 kg vs 1.6
kg, respectively). Regarding the problem of differentiating
the weight gain related to the growth of the medication ef-
fect, the average annual weight gain of the age group and the
time of use must be taken into consideration.

Our study suggested that risperidone treatment increases
waist circumference. Fat accumulation in the abdominal re-
gion has been described as the type of obesity that poses the
greatest health risk to individuals. The incidence of diabetes,
atherosclerosis, gout, urinary stones and sudden cardiac
death is high in obese people, but one aspect of adiposity that
draws attention is the regional distribution of body fat, which
is often associated with the abdominal region [86].

The metabolic effects of risperidone should be consid-
ered when planning the treatment strategy for these patients.
Baseline measurement of weight, height and waist circum-
ference and any monitored changes should be conducted. It
has been recommended that plasma glucose, lipid and
prolactin be monitored and individualised follow-up con-
ducted [87]. Strategies for managing drug-induced weight
gain include therapeutic approaches such as lifestyle changes
and pharmaceutical intervention. However, prescribing
medications to overcome adverse effects should be avoided
whenever possible.

Continuation of treatment with risperidone is essential for
the improvement of the symptoms and quality of life of
autistic patients. Troost et al., [53] observed that discon-
tinuation of the drug causes a 60% increase in irritability
scores on the ABC scale. Another study demonstrated that
discontinuation caused an increase in the hyperactivity factor
and irritability [84]. Furthermore, Zuddas et al., [61] ob-
served that risperidone contributed to the improvement of
sleep disorder in individuals and that the discontinuation of
risperidone caused its return.

Risperidone has a large inter-individual variation in
pharmacokinetic parameters, such as plasma drug concentra-
tion, oral clearances or drug half-life, which can be attributed
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to several factors, such as age, body weight, medication and
genetic variations [88]. Pharmacogenetic studies have fo-
cused on the polymorphism of CYP enzymes, with CYP2D6
being the most studied. The CYP2D6 gene is extremely po-
lymorphic with more than 90 known allele variants. The
polymorphism of the CYP2D6 gene is responsible for the
inter-individual and interracial differences in drug metabo-
lism [89]. The genetic variability in the pharmacodynamics
of individuals with identical concentrations of risperidone in
plasma and tissue can still vary extensively in their re-
sponses. Genetic variants in molecular targets directly in-
volved in the action of the drug may be associated with the
response to the drug. Variants of these genes are more likely
to have a small effect with several loci involved, each con-
tributing to the phenotype to a small and variable degree. So
far, most dopaminergic and serotonergic receptors have been
studied as predictors of response to psychotropic drug ther-
apy [90, 91]. We know that genetic factors can influence the
efficacy and safety of risperidone, however, due to the pro-
tocol established for the search and selection of articles, it
was not possible to perform a meta-analysis, considering the
pharmacogenetics between inter-individuals and interracial
individuals with autism.

Some methodological limitations exist with our analyses.
These include the limited number of relevant studies in some
domains of ABC scale and waist circumference. This high-
lights the need for larger and longer trials, using a control
group to establish the efficacy of risperidone in improvement
in all ASD domains, as well as the association of weight gain
and waist circumference.

A limitation of this meta-analysis comes from the meth-
odological limitations of the included studies; 46% of the
included studies were assessed to have a high risk of bias in
the quality analysis with the Risk of Bias Cochrane Tool,
particularly in the domains of randomisation and blinding.
We recommend that future studies include a flowchart with
information about the method of recruitment and allocation
of patients and blinding of patients and researchers, in addi-
tion to other details related to the process, to improve repli-
cability and better inform readers about the potential bias.

CONCLUSION

The reviewed studies indicated that long-term use is not
necessary to obtain an improvement in the symptoms of
ASD, since it is possible to observe this with 8 weeks of
treatment. Apparently, the continuous use of the medicine
promotes a better evolution of the clinical condition. Al-
though risperidone has the strongest evidence of reduced
irritability and hyperactivity in individuals with ASD, it also
was effective in reducing all behavioural axes of ASD. In
this study, it was possible to suggest the efficacy of risperi-
done for the treatment of lethargy and inadequate speech,
since there was previously insufficient evidence. However,
we emphasize that the risk-benefit in its use should be evalu-
ated.

This paper demonstrated that there is a significant asso-
ciation between weight gain and risperidone administration.
Weight gain may be associated with fat accumulation, espe-
cially in the abdominal region. The few data available did
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not allow us to draw definitive conclusions because there are
few studies that have evaluated weight gain associated with
fat accumulation. Finally, we emphasise that risperidone can
be used for a long period.

In summary, this systematic review of interventional
studies with meta-analysis suggests that risperidone treat-
ment improves the clinical condition and the quality of life
of the autistic individual.
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