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Abstract:  Autistic disorder is a largely misunderstood and difficult to treat neurodevelopmental 

disorder. Three core domains of functioning are affected by autistic disorder, ie, socialization, 

communication, and behavior. Signs of autistic disorder may be present early, but are frequently 

overlooked, resulting in a delay in its diagnosis and a subsequent delay in treatment. No one 

definitive therapy is available, and treatment consists of early educational and behavioral 

interventions, as well as drug therapy. Atypical antipsychotics have often been used in the 

treatment of autistic disorder to target irritability, aggression, and self-injurious behavior, 

all of which can interfere with other aspects of treatment. One atypical antipsychotic, 

aripiprazole, has recently been approved for treatment of irritability associated with autistic 

disorder. Based on the results from two randomized, controlled trials, with efficacy data from 

nearly 300 patients, treatment with aripiprazole was associated with reductions in irritability, 

global improvements in behavior, and improvements in quality of life from both the patient 

and caregiver perspectives. Dosage of aripiprazole ranged from 5 mg to 15 mg per day. 

Aripiprazole was well tolerated during clinical trials, with most adverse events considered 

mild or moderate. Clinically relevant weight gain occurred in about 30% of patients given 

aripiprazole, although when compared with other atypical antipsychotics, aripiprazole 

appears to have fewer metabolic effects and a lower risk of weight gain. However, pediatric 

patients taking any atypical antipsychotic should be carefully monitored for potential adverse 

events, because the long-term effects of antipsychotic therapy in this population are not well 

known. When used appropriately, aripiprazole has the potential to be an effective treatment 

for children with autistic disorder to improve irritability and aggressive behavior and improve 

quality of life.
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Introduction
Autistic disorder is a challenging condition for patients, families, and health care pro-

viders. Diagnosis of the disorder is difficult and often delayed, taking up to five years 

in some cases.1–3 Lack of awareness of the disorder by physicians, the wide spectrum 

of symptoms associated with autistic disorder and its continuous nature, and the young 

age at which autistic disorder presents, all contribute to this difficulty and delay. Once 

diagnosed, treatment of autistic disorder is also difficult. Educational and behavioral 

interventions, if initiated early, can be effective. In addition, pharmacologic therapy 

has been used to treat symptoms associated with autistic disorder, primarily relating to 

behavior. However, there appears to be few definitive treatments. Antipsychotics, both 

conventional and atypical, have been used for aggressive or potentially self-harmful 
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behaviors.4,5 One atypical antipsychotic, aripiprazole, was 

recently approved to treat irritability associated with autistic 

disorder. This paper will provide an overview of autistic dis-

order, with a focus on aripiprazole as a treatment option.

Autistic disorder
Autistic disorder, or autism, was first described in 1943 by 

Kanner, based on the observation of 11 young children with 

various language, behavior, and social deficits.6 Autistic dis-

order is now one of five pervasive developmental disorders 

defined in the Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition, Text Revision (DSM-IV-TR).7 

The other pervasive developmental disorders are Asperger 

syndrome, pervasive developmental disorder-otherwise 

not specified (PDD-NOS), Rett syndrome, and childhood 

disintegrative disorder. Autistic disorder is also included 

in the diagnostic category of autistic spectrum disorders, 

along with two other pervasive developmental disorders, ie, 

Asperger syndrome and PDD-NOS, due to similarities in the 

characteristics of the disorders.8,9

etiology and epidemiology
Autistic disorder is a neurodevelopmental disorder that 

has a strong genetic influence, with possible environmen-

tal contributors.10 However, its exact cause is not known. 

A high percentage of children with autistic disorder have 

macrocephaly, with rapid increases in head circumference 

at 6–14 months of age.10,11 Neuroimaging studies have 

found increases in total brain volume among children with 

autistic disorder, with increases seen in the cerebellum and 

cerebrum. This growth is most pronounced in areas of the 

brain (frontal, temporal, and cerebellar regions) that are 

responsible for language, cognition, and social behavior. 

It has been suggested that this increase in brain volume 

may result in a less organized and inefficiently function-

ing brain.10,12

Most epidemiologic studies have looked at the occur-

rence of autistic spectrum disorders, rather than autistic 

disorder alone. For autistic spectrum disorders, a rate of six 

per 1000 has been considered as a best estimate.8 In 2009, 

the Centers for Disease Control and Prevention published 

the 2006 results from the Autism and Developmental 

Disabilities Monitoring Network surveillance study on 

the prevalence of autistic spectrum disorders in the US.13 

Nearly 308,000 children, eight years of age and living in 

11 different states, were included in the surveillance study. 

Data from health (DSM-IV-TR or ICD-9 billing codes) and 

educational (eg, special education eligibility classification) 

sources were used to identify children with a diagnosis 

of autistic spectrum disorder. The overall prevalence was 

nine per 1000 children at eight years of age, for an average 

increase of 57% from a previous 2002 surveillance study. 

In most states, autistic disorder accounted for the majority 

of autistic spectrum disorder diagnoses.

Signs and symptoms
Autistic disorder affects three core domains in functioning, 

ie, socialization, communication, and behavior.9 Clinical 

signs are present early in life (as early as 6–12 months), 

but are frequently not recognized as possible indicators of 

autistic disorder.

Socialization
Socialization among children with autistic disorder is 

described as poor, with a general lack of interest in con-

nectedness with others.8 Joint attention, the desire to share 

an object or event with another in early development, is 

often delayed or absent. Other aspects of socialization, such 

as response to name, eye-to-eye contact, nonverbal behavior 

for interactions with others, and social reciprocity, are also 

deficient in children with autistic disorder.8,9

Communication
Communication in children with autistic disorder is impaired 

on several levels. Lack of speech is a classic sign of autistic 

disorder, especially when there is a lack of desire for connect-

edness with others.8 When present, speech can be noncom-

municative and “scripted”, repetitive, or out of context.

Behavior
Behavior in children with autistic disorder is often restricted 

and stereotyped.9 This may include repetitive behaviors 

such as hand flapping, rocking, or twirling, as well as strict 

adherence to routines.8,9 Interests may be limited to certain 

topics or activities, with some degree of preoccupation 

and/or obsession. In addition to these behaviors, children 

with autistic disorder often have accompanying emotional 

problems that may further affect behavior and interfere with 

development.14

Diagnosis
The diagnosis of autistic disorder is based on abnormal or 

impairment of development in the three core domains of 

socialization, communication, and behavior with differen-

tiation from other pervasive developmental disorders. The 

DSM-IV-TR criteria are given in Table 1.7
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Issues with management  
of autistic disorder
Treatment of children with autistic disorder focuses on the 

core domains affected and associated deficits or emotional 

problems.9,15 Various approaches to treatment of autistic dis-

order have been used, including educational and behavioral 

interventions (eg, applied behavioral analysis, structured 

teaching, developmental-based models, communication-

based programs, and social skills instruction), speech, 

language and occupational therapy, and pharmacologic 

therapy.15,16 Results of surveys of parents on interventions 

used in the treatment of autistic disorder found pharmacologic 

therapies were tried by about half and included antipsychotics, 

antidepressants, mood stabilizers, and stimulants.1,17

However, autistic disorder can manifest with a wide spec-

trum of maladaptive or destructive behaviors, which can often 

fluctuate from day to day.1,15 In addition, autistic disorder can 

Table 1 DSM-iv-TR diagnostic criteria for autistic disorder7

Six or more of the following, meeting at least two criteria under social 
interactions and one under communication:
 Social interactions
   Marked impairment of nonverbal behaviors (eye-to-eye gaze, facial 

expression, body postures, and gestures)
  Failure to develop appropriate peer relationships
   Lack of spontaneous seeking of connectedness (sharing enjoyments, 

interests, or achievements with others)
  Lack of social or emotional reciprocity
 Communication
   Delay or lack of development of speech, without attempts at 

alternate methods of communication (eg, gesture, mime)
   inability to initiate or sustain a conversation with others (when 

speech is adequate)
  Stereotyped and repetitive use of language or idiosyncratic language
   Lack of appropriate varied, spontaneous make-believe play or social 

imaginative play
 Behavior
   Restricted or repetitive and stereotyped patterns of behavior, 

interests, and activities:
    Preoccupation with one or more stereotyped and restricted 

patterns of interest that is abnormal in intensity or focus
      Inflexible adherence to specific/nonfunctional routines
       Stereotyped and repetitive mannerisms (hand flapping/twisting, 

whole body movements)
   Persistent preoccupation with parts of objects
Delays or abnormal functioning in at least one of the following, with 
onset before age three years:
  Social interaction
  Language for social communication
  Symbolic or imaginative play
impairments are not due to either Rett syndrome or childhood 
disintegrative disorder

Abbreviation: DSM-iv-TR, Diagnostic and Statistical Manual of Mental Disorders, 
Fourth edition, Text Revision.

be associated with other medical problems, such as  epilepsy 

and gastrointestinal disturbances, as well as psychiatric 

conditions (eg, depression, phobias, obsessive-compulsive 

disorder).18–21 Therefore, children with autistic disorder often 

receive multiple therapies for multiple problems, making it 

difficult to determine the most effective interventions.

Maladaptive or destructive behavior in children with 

autistic disorder often manifests as irritability, including 

self-injurious behavior, temper tantrums, aggression, and 

nervousness.4,14 Lecavalier reported parents’ and teachers’ 

identification of moderate to severe behavioral and emo-

tional problems in children with pervasive developmental 

disorder, based on the Nisonger Child Behavior Rating Form 

(NCBRF), a standardized instrument designed to assess child 

and adolescent behavior. The NCBRF rates social compe-

tence items distributed on subscales of conduct problem, 

insecure/anxious, hyperactive, self-injury/stereotypic, self-

isolated/ritualistic, and overly sensitive or irritable. Based 

on parent and teacher observations, temper tantrums were 

present in 30% of children, nervousness in 20%, irritability 

in 20%, and self-injury in 11%. These problems were present 

in similar proportions in a subgroup of children with autism. 

Hartley et al conducted a similar study, using the Child-

hood Behaviour Checklist (CBCL) to identify maladaptive 

behaviors in 169 children with autistic disorder.22 Based on 

caregiver assessments, clinically significant scores were seen 

in the CBCL scales of withdrawn (70.4%), attention (38.5%), 

and aggression (22.5%). The authors noted that these specific 

behaviors may greatly interfere with early treatment interven-

tions, limiting the success of the intervention.

Aripiprazole
Mechanism of action
Aripiprazole is an atypical antipsychotic indicated for 

the treatment of schizophrenia, bipolar disorder, major 

depression, and irritability associated with autistic dis-

order.23 Compared with other atypical antipsychotics, the 

mechanism of action of aripiprazole is unique.24 Atypical 

antipsychotics have been classified based on their affinity 

for serotonin (5-HT) and/or dopamine (D) receptors. These 

classifications include multiacting receptor-targeted (eg, 

5-HT, D
2
, cholinergic, and histaminergic receptors) antip-

sychotics, such as clozapine, olanzapine, and quetiapine; 

serotonin-D receptor antagonists, such as iloperidone, 

risperidone, and ziprasidone; and combined D
2
/D

3
 receptor 

antagonists, such as amisulpride, remoxipride, and sulpir-

ide. Aripiprazole, however, is a partial D receptor  agonist, 

with a high affinity for D
2
 and D

3
 receptors, exerting both 
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agonist and antagonist activities at the receptor.23,24 When 

dopaminergic activity is low, aripiprazole exhibits agonist 

activity (with 30% to 40% of intrinsic D
2
 receptor ago-

nism), but, in the presence of high dopaminergic activity, 

aripiprazole is an antagonist.25,26 In addition to the level 

of D activity, the ratio of agonist to antagonist activity on 

D receptors is thought to be influenced by the location, 

function, and density of the D receptors themselves, and 

has been referred to as “functional selectivity”.24,25,27 This 

agonist/antagonist activity of aripiprazole may also account 

for its lower incidence of extrapyramidal symptoms and 

prolactin effects compared with other atypical antipsy-

chotics. Aripiprazole appears to occupy D
2
 receptors at 

a high enough rate for a therapeutic response, but below 

that needed to induce extrapyramidal symptoms or elevate 

prolactin levels.25,27,28 In contrast, atypical antipsychotics 

classified as multiacting receptor-targeted antipsychotics 

or serotonin-D receptor antagonists may have moderate 

extrapyramidal symptom-inducing effects.24 Aripiprazole 

also exhibits antagonist activity at the 5-HT
2 A

 receptor 

and partial agonist activity at 5-HT
1A

 and 5-HT
2C

 recep-

tors, which may contribute to its lower risk of weight gain 

compared with other atypicals.23,25,27

Aripiprazole and autistic disorder
Most research on the mechanism of action of aripiprazole 

has focused on its efficacy in the treatment of the negative 

and positive symptoms of schizophrenia.29 However, the 

negative symptoms of schizophrenia (diminished social 

functioning and communication, decreased emotional expres-

sion, and impaired concentration) are similar to many of the 

functional impairments in communication and socialization 

seen in autistic disorder.7,30 Also similar to schizophrenia, 

disruptions in serotonin synthesis and dopaminergic systems 

have been suggested as factors in the development of autistic 

disorder.31–35 This is supported by studies that have reported 

abnormalities in both serotonin and D transporter binding 

in adults with autistic disorder. Research also suggests that 

reductions in serotonergic and increases in dopaminergic 

systems may correlate with repetitive and aggressive behav-

iors, respectively.36

Efficacy of aripiprazole  
in autistic disorder
A number of reports and studies have been published that 

describe the use and efficacy of aripiprazole for treatment of 

irritability and related maladaptive or disruptive behaviors 

in children with autistic disorder.

Case reports
Stigler et al described the effect of aripiprazole in the treat-

ment of aggressive behavior in a case series of five children 

and adolescents (mean age 12.2 years) with pervasive 

developmental disorder.37 Maladaptive behaviors included 

irritability, aggression, agitation, self-injurious behavior, and 

temper tantrums. Four of the five patients met the criteria for 

and had been diagnosed with autistic disorder. The remaining 

patient had been diagnosed with Asperger syndrome and also 

exhibited aggressive and impulsive behaviors. Previous treat-

ments used included atypical antipsychotics (risperidone and 

olanzapine), selective serotonin reuptake inhibitors (fluox-

etine, fluvoxamine, clomipramine, sertraline, and paroxetine), 

stimulants (methylphenidate and amphetamines), clonidine, 

and guanfacine. However, these therapies were discontinued 

either due to lack of efficacy or tolerability. Aripiprazole was 

started at a dose of 5 to 10 mg at bedtime, and increased based 

on symptom response and tolerability. Efficacy was assessed 

based on Clinical Global Impressions-Improvement (CGI-I) 

scores, with response defined as “much improved” or “very 

much improved”. All five patients responded to aripiprazole 

at doses of 10 or 15 mg at bedtime (mean 12 mg). Aggressive 

behaviors, including self-injurious behavior, were reduced in 

all patients. Treatment was well tolerated; two patients had 

mild sedation. The largest weight gain reported was 1 lb; 

two patients lost weight, and the remaining patients had no 

change in weight.

Open-label trials
Malone et al presented the findings of an open-label pilot 

study involving 11 children and adolescents (mean age 

15.3 ± 2.2 years) with autistic disorder.38 Aripiprazole 

(dose not specified) was given for six weeks, without other 

psychotropic medications. Changes from baseline in the 

CGI-I ratings and the Children’s Psychiatric Rating Scale-14 

(CPRS) and subscales were used to assess efficacy. Of nine 

evaluable patients, seven (77%) were considered responders 

(much or very much improved) based on CGI-I scores. For 

other endpoints assessed, the CPRS-14 and the CPRS anger 

subscale both showed a trend in favor of aripiprazole.

Randomized controlled trials
Marcus et al conducted a randomized, double-blind trial 

comparing a fixed dose of aripiprazole with placebo.39 

Children and adolescents (aged 5–17 years and weighing 

$15 kg) with a DMS-IV-TR criteria diagnosis of autistic 

disorder and aggressive behaviors (irritability, self-injurious 

behavior, and/or agitation) were eligible for study inclusion. 
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Patients were randomized to eight weeks of daily treatment 

with aripiprazole 5 mg, 10 mg, or 15 mg, or placebo. The 

initial dose of aripiprazole was 2 mg per day and was titrated 

weekly to achieve the target daily dose; no additional dosage 

adjustments were made after the target dose was reached. 

Antianxiety and sleep medications were allowed during the 

study, and psychotropic medications were used only for acute 

events. The primary outcome measure was the change from 

baseline to eight weeks in caregiver-rated Aberrant Behav-

ior Checklist irritability (ABC-I) subscale score. Measures 

evaluated as secondary outcomes included clinician-rated 

CGI-I scores, change from baseline in other ABC subscale 

scores (lethargy/social withdrawal, stereotypy, hyperactivity, 

and inappropriate speech) and in the Children’s Yale-Brown 

Obsessive-Compulsive scale (CYBOCS, compulsion only), 

CGI-Severity (CGI-S) scores, and response rate ($25% 

reduction in ABC-I scores and a “much or very much 

improved” rating in CGI-I scores). Efficacy analyses were 

conducted using data from all patients who were randomized 

to treatment, received at least one dose of medication during 

double-blind treatment, and had at least one baseline versus 

postrandomization efficacy evaluation.

A total of 218 patients were randomized to treatment; 178 

completed the eight-week study.39 Efficacy analyses were 

based on data from 213 patients. Compared with placebo, 

all doses of aripiprazole resulted in greater improvements 

in ABC-I scores, with a −8.4 change for placebo, −12.4 

for aripiprazole 5 mg, −13.2 for aripiprazole 10 mg, and 

−14.4 for aripiprazole 15 mg (P = 0.032, P = 0.008, and 

P = 0.001 versus placebo, respectively). Significant effects 

with aripiprazole were seen as early as the second week of 

treatment. Significant effects in favor of aripiprazole were 

also seen in CGI-I mean scores at the eighth week, with a 

greater percentage of patients rated as “much or very much 

improved” compared with placebo (approximately 55% 

versus 35%). No difference was seen between placebo and 

any aripiprazole dose for the ABC subscale of lethargy/social 

withdrawal. However, for the stereotypy and hyperactivity 

subscales, all doses of aripiprazole resulted in significantly 

greater improvements versus placebo (P # 0. 05). Only 

aripiprazole 15 mg was significantly better than placebo 

for the inappropriate speech subscale (P # 0.001) and for 

changes in CYBOCS (compulsion only; P # 0.05). Treat-

ment differences in CGI-S scores were significantly better 

with aripiprazole 10 mg and 15 mg compared with placebo 

(P # 0.05). Only aripiprazole 5 mg resulted in a significantly 

higher response rate compared with placebo (55.8% versus 

34.7%, P = 0.034). At least one adverse event was reported 

by the majority of all patients (.70%), but overall were mild 

to moderate. Sedation, somnolence, headache, drooling, 

tremor, fatigue, extrapyramidal symptoms, and increased 

appetite were among the more common (.5%) adverse 

events reported with aripiprazole. Weight gain was also seen 

with aripiprazole. Clinically relevant weight gains ($7%) 

were reported by 8.2%, 32.7% (P , 0.005 versus placebo), 

15.3%, and 30.2% (P , 0.005 versus placebo) of patients in 

the placebo and aripiprazole 5 mg, 10 mg, and 15 mg dose 

groups, respectively.

A similar study was conducted by Owen using a flexible dose 

regimen of aripiprazole.40 Ninety-eight children and adolescents 

(aged 6–17 years and weighing $15 kg) meeting DMS-IV TR 

criteria for autistic disorder with aggressive behaviors were ran-

domly assigned to treatment with either placebo or aripiprazole 

for an eight-week treatment period. Aripiprazole was initiated 

at 2 mg per day, and titrated weekly to a target dose of 5 mg, 

10 mg, or 15 mg during the first six weeks. Antianxiety and 

sleep medications were allowed, but psychotropic medications 

were discontinued prior to the start of the study. Primary and 

secondary outcomes and the population evaluated for efficacy 

were the same as in the study by Marcus et al.39

Seventy-five patients completed the eight-week study; 

and 85 were included in the efficacy evaluation.40 At week 

8, 5% of the aripiprazole group were receiving 2 mg per 

day, 33% were on 5 mg, 41% on 10 mg, and 21% on 15 mg. 

A significant reduction was seen in the caregiver-rated ABC-I 

subscale score (the primary outcome) with aripiprazole 

compared with placebo (−12.9 versus −5.0, P , 0.001), with 

significance seen during week 1 of treatment. Mean CGI-I 

scores were also significantly improved with aripiprazole 

compared with placebo (P , 0.001). At week 8, 67% of 

the aripiprazole group was considered “much or very much 

improved” versus 16% of the placebo group, based on 

clinician-rated CGI-I scores. For other secondary outcomes 

(ABC subscales for hyperactivity, stereotypy, and inappropri-

ate speech, CGI-S scores, and CYBOCS [compulsion only]), 

aripiprazole resulted in significant improvements compared 

with placebo (P , 0.001 for all comparisons). Aripiprazole 

also resulted in a higher response rate, based on a $25% 

reduction in ABC-I subscale scores and CGI-I scores of 

“much or very much improved” (52.2% versus 30.4% for 

placebo). At least one adverse event was reported by 72% 

of the placebo group and 91.5% of the aripiprazole group. 

Somnolence, sedation, fatigue, drooling, tremor, increased 

appetite, and extrapyramidal symptoms were the most com-

mon events in the aripiprazole group. Weight gain was also 

higher in the aripiprazole group, with 28.9% of patients 
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having a $7% weight gain from baseline compared with 

6.1% with placebo.

Safety and tolerability
Although the atypical antipsychotics, including aripipra-

zole, are often prescribed to children and adolescents, there 

remains a paucity of specific atypical antipsychotic safety 

data in the pediatric population.41 Pediatric data on the safety 

and tolerability of the atypical antipsychotics are normally 

inferred from adult data. These adult data have generally con-

cluded that the atypicals are better tolerated than traditional 

typical antipsychotics. However, in the pediatric population, 

safety concerns may be amplified because the effects of the 

atypical antipsychotics on the developing brain are largely 

unknown, and children with psychiatric conditions may 

undergo lifelong therapy.

Metabolic adverse events
In 2009, a review of 100 spontaneous reports of pediatric 

metabolic adverse events involving five atypical antipsychot-

ics (ie, aripiprazole, olanzapine, quetiapine, risperidone, and 

ziprasidone) was conducted by the Food and Drug Administra-

tion (FDA) Office of Pediatric Therapeutics.42 All reports were 

received through the FDA Adverse Event Reporting System 

from September 1, 2008 to August 31, 2009 and detailed 

instances of various metabolic events such as Type 1 or 2 dia-

betes, weight gain, and hyperlipidemia or hypertriglyceridemia. 

A summary of the reviewed data is presented in Table 2. This 

data review led to a  recommendation by the FDA Pediatric 

Table 2 Summary of pediatric metabolic adverse event reports for five atypical antipsychotics42

Atypical  
antipsychotic

Adverse  
events (n)

Age range  
(years); gender

Overview of metabolic adverse event reporting

Aripiprazole 33 6 to 17; 24M, 8F, 1U 22 weight gain 
5 hospitalizations (2 for hyperglycemia) 
3 diabetes  
8 other metabolic events (ie, hyperlipidemia)

Olanzapine 7 12 to 17; 3M, 4F 4 hospitalizations  
3 diabetes  
1 each of death, weight gain, pancreatitis, and 
hyperprolactinemia

Quetiapine 48 6 to 17; 20M, 28F 36 diabetes  
13 weight gain  
5 deaths (no causal relationship to therapy)  
1 underwent gastric bypass

Risperidone 11 6 to 17; 4M; 7F 7 diabetes  
4 weight gain  
3 hospitalizations (behavioral effects and hyperglycemia)

Ziprasidone 1 13; 1M 1 report of diabetes, hyperlipidemia, and hypertriglyceridemia 
with hospitalization for injurious behavior

Abbreviations: M, males; F, females; U, unknown.

Advisory Committee that additional information regarding 

weight gain be added to the aripiprazole product labeling.43

Specific clinical data on the cardiometabolic risks of 

atypical antipsychotics in pediatrics are limited. However, 

the Second-Generation Antipsychotic Treatment Indications, 

Effectiveness and Tolerability in Youth (SATIETY) trial 

provides some information on these risks.44 This nonrandom-

ized cohort study involved 338 pediatric patients (aged 4–19 

years) who were first-time users of atypical antipsychotics. 

Enrolled patients had a history of mood, schizophrenic, or 

disruptive/aggressive behavioral symptoms and were treated 

with either aripiprazole (n = 47), olanzapine (n = 52), quetia-

pine (n = 45), or risperidone (n = 168) for 12 weeks. Twenty 

patients served as an untreated comparison group. Primary 

endpoints included absolute and relative weight change. 

Changes in body composition and fasting metabolic param-

eters were among the secondary outcomes measured.

Of the enrolled patients, 272 underwent at least one 

postbaseline assessment, and 205 completed the study 

in its entirety.44 Results revealed that olanzapine therapy 

was associated with the highest mean weight gain (8.5 kg) 

followed by quetiapine (6.1 kg), risperidone (5.3 kg), and 

aripiprazole (4.4 kg) after a median of 10.8 weeks of treat-

ment. This compared with a weight gain of 0.2 kg in the 

untreated group. In addition, all of the atypicals were associ-

ated with significant increases in fat mass, waist circumfer-

ence, and shifts to both overweight or obese status among 

enrolled patients. Changes in selected metabolic parameters 

over the 12-week study period are summarized in Table 3. 
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Table 3 Changes in selected metabolic parameters in the Second-
Generation Antipsychotic Treatment indications, effectiveness 
and Tolerability in Youth trial44

Atypical  
antipsychotic

Metabolic parameter 
(mean change from  
baseline [95% CI])

P value  
versus  
baseline

Glucose (mg/dL)
Aripiprazole 
Olanzapine 
Quetiapine 
Risperidone 
Untreated

0.54 (−2.85–3.93) 
3.14 (0.69–5.59) 
2.64 (−0.65–5.93) 
1.14 (−0.84–3.12) 
0.69 (−4.84–6.22)

0.76 
0.02 
0.12 
0.26 
0.81

Insulin (μIU/mL)
Aripiprazole 
Olanzapine 
Quetiapine 
Risperidone 
Untreated

2.61 (−2.09–7.31) 
2.71 (0.42–5.00) 
1.08 (−2.80–4.96) 
0.69 (−0.86–2.24) 
−0.47 (−4.31–3.37)

0.28 
0.02 
0.59 
0.39 
0.81

Total cholesterol (mg/dL)
Aripiprazole 
Olanzapine 
Quetiapine 
Risperidone 
Untreated

3.75 (−3.85–11.35) 
15.58 (6.88–24.28) 
9.05 (0.41–17.69) 
3.46 (−1.44–8.36) 
2.38 (−7.69–12.45)

0.34 
,0.001 
0.046 
0.17 
0.82

LDL cholesterol (mg/dL)
Aripiprazole 
Olanzapine 
Quetiapine 
Risperidone 
Untreated

7.38 (0.77–13.99) 
11.54 (3.97–19.11) 
3.88 (−3.37–11.13) 
0.21 (−4.14–4.56) 
2.99 (−5.18–11.16)

0.05 
0.004 
0.30 
0.92 
0.49

HDL cholesterol (mg/dL)
Aripiprazole 
Olanzapine 
Quetiapine 
Risperidone 
Untreated

0.29 (−2.32–2.90) 
−1.27 (−3.80–1.26) 
−1.47 (−5.06–2.12) 
0.33 (−1.26–1.92) 
1.49 (−3.10–6.08)

0.83 
0.33 
0.43 
0.68 
0.53

Triglycerides (mg/dL)
Aripiprazole 
Olanzapine 
Quetiapine 
Risperidone 
Untreated

−2.40 (−19.71–14.91) 
24.34 (9.80–38.88) 
36.96 (10.13–63.79) 
9.74 (0.45–19.03) 
−11.84 (−41.55–17.87)

0.79 
0.002 
0.01 
0.04 
0.45

Abbreviations: LDL, low-density lipoprotein; HDL, high-density lipoprotein; 
CI, confidence interval.

The aripiprazole and untreated comparator arms were the 

only groups to record nonsignificant changes from baseline 

for all parameters; however, aripiprazole therapy did result 

in a near significant increase in low-density lipoprotein 

cholesterol levels.

The negative effects on weight gain and metabolic 

parameters observed in the 12-week SATIETY trial confirm 

the highly vulnerable nature of the pediatric population for 

these adverse events.44,45 Extreme weight gain and eleva-

tions in serum glucose and cholesterol early in life may 

eventually lead to a wide range of comorbidities, including 

hypertension, coronary artery disease, stroke, respiratory 

problems, diabetes, and hyperlipidemia.45,46 Given the serious 

health risks involved, the American Diabetes Association 

in association with the American Psychiatric Association, 

American Association of Clinical Endocrinologists, and the 

North American Association for the Study of Obesity recom-

mend that patients on atypical antipsychotics be monitored 

frequently for changes in weight, blood pressure, serum 

glucose, and serum lipids (Table 4).47

Based on SATIETY trial data, aripiprazole appears to 

be associated with the lowest incidence of weight gain and 

adverse metabolic events in the pediatric patient popula-

tion.44 However, these data, along with reports associating 

aripiprazole with the induction of diabetic ketoacidosis and 

hyperglycemia, should emphasize to prescribers the contin-

ued need to monitor pediatric patients receiving aripiprazole 

closely for metabolic effects.48,49

extrapyramidal effects
Atypical antipsychotics, including aripiprazole, are generally 

associated with a reduced risk of extrapyramidal symptoms 

(ie, tremor, dystonia, akathisia, cogwheel rigidity) than 

typical antipsychotics.50,51 Pediatric patients may, however, 

experience an increased degree of antipsychotic-related 

extrapyramidal symptoms as compared with adults, due to 

higher D
2
 receptor densities in the brain.51

Wonodi et al evaluated the prevalence of tardive 

dyskinesia among children and adolescents (aged 5–18 

years) receiving atypical antipsychotics over a three-year 

period in the greater Baltimore area.52 Of 424 pediatric 

patients who were screened for psychotropic-induced 

adverse events at various treatment facilities, 118 who 

received antipsychotic therapy for $six months and 80 

Table 4 Recommended monitoring for metabolic adverse events 
for patients receiving atypical antipsychoticsa,47

Monitoring period Assessments

Baseline Personal/family history, BMi, waist 
circumference, blood pressure, fasting 
plasma glucose and lipid profile

4 weeks BMi
8 weeks BMi
12 weeks BMi, blood pressure, fasting plasma glucose, 

and lipid profile
Quarterly BMi
Annually Personal/family history, waist circumference, 

blood pressure, fasting plasma glucose
every 5 years Fasting lipid profile

Note: aMore frequent assessments may be necessary based upon the clinical profile 
of the patient.
Abbreviation: BMi, body mass index.
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Generally, atypical antipsychotic therapy leads to an 

increase in prolactin levels. However, aripiprazole has been 

shown to reduce prolactin and may actually reverse symp-

tomatic hyperprolactinemia in some cases.50,60 Aripiprazole 

has also been linked to the potential development of neuro-

leptic malignant syndrome in children.61–63 Finally, another 

potential concern is the development of treatment-emergent 

mania or hypomania, which has been observed in pediatric 

patients receiving other atypical antipsychotics.41

Patient-focused perspectives
Other important considerations when evaluating atypical 

antipsychotic treatments include the effects on quality 

of life (QOL) and patient satisfaction. In a randomized, 

double-blind trial by Marcus et al who compared fixed-dose 

aripiprazole 5 mg, 10 mg, or 15 mg daily with placebo in 218 

children and adolescents with autistic disorder and aggres-

sive behaviors, the patients’ and caregivers’ assessments of 

QOL were evaluated.39 For patients, the Pediatric Quality 

of Life Inventory (PedsQL) was used to evaluate change in 

QOL from baseline to endpoint. The Caregiver Strain Ques-

tionnaire (CGSQ) was performed to rate family strain over 

the preceding three-month period. Results revealed that the 

15 mg dose of aripiprazole was associated with a significant 

improvement in both the mean PedsQL score (least squares 

mean treatment difference 8.2; 95% CI 1.2 to 15.2) and 

the CGSQ score (treatment difference −1.1; 95% CI −1.9 

to −0.3). No significant improvements were observed with 

the 5 mg and 10 mg aripiprazole doses as compared with 

placebo. Even though the 15 mg daily dose resulted in QOL 

improvements, the investigators cautioned that longer-term 

data are needed, with flexible dosage regimens, to determine 

fully the applicability of these results in clinical practice.

Owen et al performed similar QOL assessments in 

a randomized, double-blind, flexible dose, eight-week 

study involving 98 children and adolescents with autistic 

disorder and aggressive behaviors.40 The QOL outcomes 

were assessed at baseline and week 8. Results showed that 

aripiprazole therapy was associated with an improvement in 

both PedsQL score (treatment difference 11.4; 95% CI 6.1 

to 16.8) and CGSQ score (treatment difference −1.9; 95% 

CI −2.7 to −1.2) as compared with placebo.

Conclusions
Autistic disorder remains a challenging condition for 

health care providers to not only treat, but also to under-

stand with regard to etiology and pathophysiology. Arip-

iprazole is an atypical antipsychotic which has recently 

who were antipsychotic therapy-naïve were included in 

the analysis. Of the 118 patients who were actively treated, 

81 received atypical antipsychotic therapy only. In addi-

tion, the investigators included 35 healthy controls with 

no history of either psychiatric disorders or psychotropic 

therapy in the trial.

Results revealed a significantly higher rate of tardive 

dyskinesia among antipsychotic-treated (9%) than in 

antipsychotic-naïve (0%) pediatric patients (P = 0.003) 

with the risk increasing according to duration of therapy, 

ie, 3% within 6–12 months of treatment, 10% within 1–2 

years, and in 14% treated for more than two years.52 Of 

the 81 pediatric patients who had only received an atypical 

antipsychotic agent, five (6%) exhibited significant dyski-

nesia compared with none in the antipsychotic-naïve group 

(P = 0.05). Similarly, no patients in the healthy control 

group exhibited signs or symptoms of tardive dyskinesia 

during the study.

Beyond the data in the aforementioned pediatric study, 

there have also been isolated case reports detailing the 

development of extrapyramidal symptoms in children and 

adolescents receiving aripiprazole.53–55

Cardiac effects
Although other atypical antipsychotics are associated with 

adverse cardiac effects, such as QT prolongation, the arip-

iprazole product labeling does not mention negative cardiac 

effects associated with use.23 In fact, long-term trials in adults 

imply that aripiprazole therapy may shorten the QT interval.56 

Despite these data, there are reports of aripiprazole-induced 

cardiac arrhythmia and symptomatic bradycardia.57,58 There-

fore, prescribers should be aware of the potential for these 

adverse cardiac effects.

Other safety concerns
Sedation/somnolence is a common adverse effect with the use 

of any atypical antipsychotic medication.51 In some clinical 

trials involving aripiprazole in pediatric patients, the inci-

dence of this effect was reported to be as high as 50%–78% 

in enrolled subjects.50 Other common ($10%) adverse effects 

among aripiprazole-treated pediatric patients include nausea, 

vomiting, gastrointestinal upset, and headache. In an open-

label, multicenter, dose-escalation tolerability trial involving 

21 children and adolescents with bipolar or schizophrenic 

disorders, aripiprazole was found to be generally well tol-

erated, with the most commonly reported adverse effects 

including upper abdominal pain, headache, dizziness, and 

vomiting.59
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received approval for the management of irritability 

associated with autistic disorder. Currently, efficacy data 

for aripiprazole in pediatric patients with autistic disorder 

are limited. However, existing published case reports, 

open-label trials, and randomized, placebo-controlled 

trials suggest that aripiprazole may reduce irritability and 

aggressive, injurious behaviors. There is also a paucity of 

safety data for aripiprazole in the pediatric setting. How-

ever, the drug appears to have the least effect on weight 

gain and metabolic parameters, such as glucose and lipid 

levels, as compared with other available atypical antipsy-

chotics. Health care providers should monitor patients for 

other potential adverse effects, including extrapyramidal 

symptoms, sedation, gastrointestinal issues, and headache. 

Finally, QOL data, albeit limited, suggest that aripiprazole 

therapy is associated with improvements in both patient 

and caregiver QOL.
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