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Abstract: A systematic review and meta-analysis were performed examining the efficacy of aripiprazole for the treatment of irritability 
associated with autistic disorder in children and adolescents. Aripiprazole was found to be more effective in reducing irritability 
 compared with placebo at 8 weeks, SMD −0.64 [−0.90 to −0.39, P , 0.00001] as determined by the Aberrant Behaviour Checklist 
 irritability subscale (ABC-I). Pooled data from two eight week trials show that sedation is the most commonly reported adverse event. 
Statistically significant weight gain was also associated with aripiprazole, but there was a decrease in serum prolactin. Most adverse 
effects were deemed to be mild to moderate in severity. Four open trials and three case series all show support for aripiprazole in 
reducing the behavioural symptoms of autism. Long-term studies are required to determine the efficacy and safety of aripiprazole in 
autistic disorder in children.
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Introduction
Autism or autistic disorder is a lifelong condition 
characterised by a triad of impaired social interaction, 
communication difficulties and restricted repetitive 
behaviours. Manifestation is typically before the 
age of  three.1,2 The term Autistic Spectrum Disorder 
(ASD) is usually taken to include the conditions autism, 
Aspergers syndrome and Pervasive Developmental 
Disorders not otherwise specified (PDD NOS). These 
three categories can be found within the Pervasive 
Developmental Disorder group of disorders in 
DSMIV1 along with the extremely rare Retts syndrome 
and childhood disintegrative disorder. In ICD-102, the 
categories atypical autism and PDD other, together 
comprise the DSM IV category of PDD-NOS. The 
prevalence of ASD has been estimated to be 1% of 
the child population3 with boys being on average 
4 times more affected than girls.4,5 The majority of 
individuals suffer with lifetime morbidity,6 co-morbid 
disorders include intellectual impairment which has 
been estimated to occur in 30%7 of individuals and 
epilepsy in 5% to 44%.8

Behavioural and educational programmes remain 
the cornerstone of treatment for ASD. However, 
despite these interventions, challenging behaviours 
such as aggression, self-injurious behaviour, 
tantrums and quickly changing moods (irritability) 
can remain problematic. Psychopharmacology 
in autism is not primarily directed at the core 
social and communication components and for this 
reason it is considered relatively non-specific.9 The 
pharmacological approach is used to ameliorate the 
associated behavioural symptoms.10 Antipsychotics 
may have a role in alleviating these symptoms.

Before the introduction of atypical antipsychotics, 
haloperidol was frequently employed in the treatment 
of ASD although its use was limited by the high rate 
of extrapyramidal side effects (EPSEs). Haloperidol 
has been superseded in the past decade by the 
atypical antipsychotic  risperidone. Three randomised 
controlled trials, several open label studies including 
a 6 month follow up study from a double-blind 
randomised controlled trial have demonstrated 
risperidone’s efficacy in reducing the severe 
behavioural problems associated with autism.11–13 
The FDA in the USA licensed risperidone for the 
treatment of irritability associated with autism in 2006. 

Adverse effects of risperidone included increased 
appetite, weight gain, GI disturbances, sedation, 
hyperprolactinaemia, tremor and tachycardia.14

Lately interest has grown in the use of aripiprazole 
for reducing the behavioural symptoms of autism 
largely because it rarely causes hyperprolactinaemia 
and because it is believed to have a favourable 
metabolic profile than other atypical antipsychotics. 
This review examines the therapeutic efficacy 
and safety of aripiprazole in autism and also the 
pharmacodynamics and pharmacokinetics of the drug 
in children and adolescents.

pharmacological properties
Mechanism of action
Aripiprazole is 7-[4-[4-(2,3-dichlorophenyl)-1- pip-
erazinyl] butoxy]-3,4-dihydrocarbostyril.
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Aripiprazole is a partial agonist at dopamine D2 
receptors.15 This means that aripiprazole binds to D2 
receptors and prevents attachment of endogenous 
dopamine but at the same time stimulates D2 recep-
tors (but to a lesser degree than by dopamine itself). 
When aripiprazole occupies 100% of D2 receptors the 
overall effect is to reduce receptor-mediated activity 
by around 70%.15

The action of partial agonists is to some extent 
dependent upon prevailing intensity of neurotrans-
mitter function. For example, where there is a high 
level of dopamine production, aripiprazole will act so 
as to reduce net dopaminergic transmission. Where 
dopamine activity is low, aripiprazole is likely to act 
so as to increase dopaminergic transmission. This 
ability to act both as an antagonist and agonist has 
theoretical importance in schizophrenia where posi-
tive symptoms are thought to be related to excess 
dopamine and negative symptoms to dopaminergic 
hypofunction.

Both animal models16 and human studies17 suggest 
that dopamine hypofunction underlies some of the 
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features of autism. Aripiprazole a partial dopamine 
agonist as described above acts essentially as an 
agonist in areas of low dopaminergic function and so 
may in theory improve symptoms of autism.

Aripiprazole’s observed effects on D2 receptors 
predict an atypical profile. This is because typical 
adverse effects tend only to occur when substantially 
more than 70% of receptors are blocked by dopamine 
antagonists.18 Aripiprazole seems unable to exert 
an effect functionally equivalent to this level of 
dopamine receptor antagonism and so typical 
adverse effects would not be expected. In fact, a 
Positron Emission Tomography (PET) study has 
confirmed that aripiprazole does not cause EPSE 
even when 95% of D2 and D3 receptors are occupied 
by the drug.19 In addition, animal experiments with 
aripiprazole support the prediction of atypicality in 
humans.20,21

Other receptor activities help predict adverse 
and side effects likely to be associated with 
 aripiprazole.  Aripiprazole is a partial agonist at 
5HT1A  receptors, an action which may protect against 
 dopamine-  mediated adverse effects and  provide anx-
iolytic activity.22 It is also a potent  antagonist at 5HT2A 
receptors and so may, in theory, offer protection against 
EPSE. Aripiprazole has only  moderate  activity at 
alpha-1 adrenergic receptors, histamine H1, receptors 
and serotonin 5HT2C receptors. So, a low incidence 
of (respectively) postural hypotension, sedation and 
weight gain might be predicted.23

Pharmacokinetics
Two studies (n = 9 and n = 11) have examined acute 
and chronic pharmacokinetics of aripiprazole in 
healthy males.24 Peak plasma levels were obtained 
3.4–6.8 hours after single oral administration (2.8–
3.8 hours after 14 days) and plasma half-life ranged 
from 47.4 hours to 68.1 hours (mean 60 hours). Steady 
state plasma levels were obtained after 14 days of 
continual dosing and plasma levels obtained were 
linearly related to dose given (5 mg to 30 mg a 
day). No clinically significant changes in physical 
examinations, clinical chemistry or ECG results were 
observed.

A third study25 examined the pharmacokinetics 
of aripiprazole in patients aged 10 to 17 years. 
Peak plasma levels were seen after two hours after 

14 days of administration of aripiprazole at fixed 
doses of 20 mg, 25 mg and 30 mg. Thus it appears 
peak plasma levels are attained quicker in children 
and adolescents than with adults. Similarly it is 
reported that peak plasma concentrations are higher 
in 10–17 year olds than in healthy adults (435 to 
653 ng/ml vs. 393 to 452 ng/ml respectively), perhaps 
because children and adolescents have a lower body 
weight and therefore a lower volume of distribution 
than adults.

Metabolism
Aripiprazole is metabolised by multiple enzymatic 
pathways involving the cytochromes CYP2D6 and 
CYP3A4.26 Inhibitors of either of these enzymes 
(quinidine and ketoconazole, respectively) are 
known to decrease clearance of aripiprazole and to 
increase aripiprazole plasma levels. Aripiprazole is 
not metabolised by CYP1A1, CYP1A2, CYP2C9, or 
CYP2C19 in vitro and so interactions with inducers 
or inhibitors of these enzymes are not expected. 
Aripiprazole seems not to affect the metabolism of 
drugs metabolised by CYP2D6, CYP2C9, CYP2C19 
and CYP3A4. Aripiprazole appears not to interact 
with warfarin or omeprazole. In addition, aripiprazole 
appears not to interact in any way with lithium or 
valproate.26

Hepatic impairment seems not to have clinically 
important effects on aripiprazole metabolism27 and 
aripiprazole pharmacokinetics appear not to be 
influenced by age or gender.28,29 Dose adjustment 
is not necessary in renal impairment: pharmacoki-
netics do not differ between healthy volunteers and 
subjects with severe renal failure. Absorption of 
aripiprazole appears not to be influenced by food 
or gastric pH.

Methodology
Method of review
A systematic review and meta-analysis were 
performed. A literature search was conducted using 
the terms aripiprazole and autism using Embase, 
Medline, PsychInfo, Google Scholar and Pubmed 
search engines on 28 and 29 June 2010. There 
were no language restrictions and search engines 
from inception to date of search were employed. 
All Clinical trials and any case studies involving 
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children or adolescents using aripiprazole for 
the treatment of autism or autistic disorder were 
selected. The reference lists of relevant publications 
were scrutinised then appropriate articles obtained 
in full.

Meta-analysis
Randomised controlled trials were included in the 
meta-analysis. Data was extracted on an intention to 
treat basis to calculate standardised mean difference 
(SMD) Hedges’ adjusted g and a random effects 
model was used to pool the studies. Two researchers 
(first author and an independent researcher) 
independently extracted and analysed the data for 
analysis. Discrepancies were resolved by consensus.

Details of selected studies
In  all  two randomised double-blind placebo-controlled 
trials, four open trials and three case series were 
identified. The two randomized double blind placebo-
controlled trials were funded by the manufacturer of 
aripiprazole. See Tables 1, 2 and 3 for details of the 
studies.

Therapeutic Efficacy
At the time of writing only two short-term random-
ized, double-blind placebo controlled trials had been 
published.30,31 Both trials evaluated the efficacy of 
oral aripiprazole in reducing the irritability associ-
ated with autism. Both were conducted over 8 weeks 
and participants were 6 to 17 years of age. All patients 
had a diagnosis of autistic disorder as determined 

by the (DSM-IV-TR)1 and the Autism Diagnostic 
 Interview-Revised (ADI-R).32 Patients also had 
severe behaviour disturbances such as aggression, 
self-injurious behaviour, tantrums and agitation 
either alone or two or more together. The  primary 
outcome measure was the change in  baseline 
in the Aberrant Behaviour Checklist irritability 
subscale (ABC-I)33 and patients had to have a base-
line score of 18 or greater to be included in either 
study. Patients also had to have a  Clinical Global 
Impressions-Severity (CGI-S)34 score of 4. The 
main secondary outcome measure was the Clinical 
Global Impression- Improvement (CGI-I) scale.35 
The exclusion criteria were PDD, PDD-NOS, Rett 
syndrome and childhood disintegrative disorder as 
well as schizophrenia,  psychosis, bipolar disorder 
and major depression.

The ABC-I scale is a 58 item scale used to 
measure an assortment of behaviours in individuals 
with a learning disability both in community and in 
institutions.33,36–38 It is an observer rating scale and is not 
dependent on underlying diagnoses. It is administered 
by parents or carers. The irritability subscale of the 
ABC consists of 15 items and rates behaviours such 
as self injury, aggressiveness to others, inappropriate 
screaming, temper tantrums, irritability, depressed 
mood and quickly changing moods. Each item is 
rated 0 to 3 with 0 being “not at all a problem” and 
3 “the problem is severe in degree”. The ABC-I has 
been used in other intervention studies to assess the 
effectiveness of drugs on behaviour in ASD.11,12,39 
18 is taken to be above the norm.

Table 1. Randomised double-blind placebo-controlled trials using aripiprazole to alleviate the behavioural symptoms of 
ASD in children and adolescents.

Author  
(Year)

study design study  
duration

Age  
Years  
Diagnosis

number of  
patients  
Recruited 
(completed)

Main  
efficacy 
measure

Outcome

Marcus et al 
200930

R db pc  
fixed dose 5 mg, 
10 mg, 15 mg

8 weeks 6 to 17  
Autistic disorder

218  
(178)

ABC-i  
CGi-i

Significantly greater reduction 
in ABC-i scores for all doses 
compared with placebo

Owen et al 
200931

r db pc  
flexible dosing

8 weeks 6 to 17  
Autistic disorder

98  
(75)

ABC-i  
CGi-i

Significantly greater 
reduction in ABC-i scores 
for the aripiprazole group 
compared with placebo

Abbreviations: r db pc, randomised double-blind placebo controlled trial; ABC-i, Aberrant Behaviour Checklist irritability subscale; CGi-i, Clinical Global 
impression improvement score.
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For both studies aripiprazole produced significantly 
greater improvement compared with placebo in the 
two rating scales at week 8.

The Marcus et al study30 was a fixed dose trial com-
paring aripiprazole 5 mg/day, 10 mg/day, 15 mg/day 
and placebo. At week one the aripiprazole 15 mg/day 
group produced significantly greater improvements 
than placebo on the ABC-I scale. From week 2 all 
other strengths of aripiprazole showed significant 
improvements over placebo.

The Owen study31 used a flexible dosing regime for 
aripiprazole. At week one it was reported that there 
was a significant improvement in the ABC-I scale for 
patients in the active arm when aripiprazole was given 
at 2 mg/day. At week 8 aripiprazole produced signifi-
cant reductions in the ABC-I scores compared with pla-
cebo (−12.9, −5.0  respectively, [95% Cl: −11.7 to −4.1]; 
P , 0.001, effect size −0.87). The CGI scale indicated 
from week one up to week 8  significant improvements 
with aripiprazole compared with  placebo. At week 
eight the reported mean CGI scores for aripiprazole 
and placebo were 2.2 vs. 3.6 respectively [95% Cl: 

−1.9 to −1.0]; P , 0.001. Response to treatment was 
regarded as a 25% or greater reduction in the ABC-I 
scores and a score of 2 or less on the CGI-I scale. 
Response to treatment as judged both by the ABC-I 
and CGI-I scales became statistically significant from 
week 2 for the aripiprazole group through to week 8 
(30.4% vs. 4.1% at week 2 and 52.2% vs. 14.3% at 
week 8). At the end of the study 5% of patients were 
receiving 2 mg/day, 33% 5 mg/day, 41% 10 mg/day 
and 21% 15 mg/day.

Meta-analysis of the randomised 
controlled trials
Using a random effect model aripiprazole was shown 
to be significantly more effective than placebo in reduc-
ing irritability as judged by the ABC-I  rating scale. 
See Figure 1. A moderate effect size was observed.

safety and Tolerability
No participants died during the period of the two ran-
domized double-blind controlled trials. No significant 

Table 2. Non-randomised open trials using aripiprazole to alleviate the behavioural symptoms of ASD in children and 
adolescents.

Author  
(Year)

study  
design

study  
duration

Age  
Years  
Diagnosis

number of 
patients 
Recruited 
(completed)

Main  
efficacy  
measure

Outcome

Masi et al  
200953

Retrospective 
naturalistic  
follow up

All patients  
had aripiprazole  
for at least  
12 weeks and  
were followed  
for 4–12 months

4 to 15  
autistic disorder  
PDD NOS

34  
10 had autistic 
disorder

CGi-i 4 of the autism 
group were deemed 
responders to treatment.

valicenti-
McDermott  
et al 200654

Retrospective  
chart review

Range of 
aripiprazole  
usage was  
6 to 15 months

5 to 19  
any  
developmental 
disability

32  
16 had autism  
+/− other 
co-morbid 
conditions

CGi-i Aripiprazole found to be 
effective in 5 of the  
16 children with autism.

Gibson et al  
200755

Naturalistic  
retrospective

Aripiprazole  
for at least  
two weeks

11 to 18  
Any mental  
disorder

45  
3 had autism  
or PDD

CGi-i  
CGi-S  
(chart  
extracted)

No specific results given 
for autism.

Rugino et al  
200556 

Retrospective  
chart review &  
Pros OL

Range of 14  
to 210 days

5 to 17  
Any mental  
disorder

17  
6 had autism

CGi-i &  
ABi-i  
CGi-S

One autism patient 
reported as responding 
to treatment (reduction 
in aggression).

Abbreviations: PROS OL, prospective open label study; CGi-i, Clinical Global impression improvement score; CGi-S, Clinical Global impression severity 
of illness score.
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changes in the ECG measurements were observed 
compared with placebo. No seizures were reported in 
the active treatment arms of the two trials.

Marcus and colleagues30 reported two serious 
adverse events: presyncope with unsteady gait 
and eyes rolling back on day 17 of treatment 
with aripiprazole 5 mg (which was judged as being 
mild in intensity) and aggression occurring 1 day 
after discontinuing aripiprazole 10 mg apparently 
because of increased agitation. This incident of 
aggression was believed to be unrelated to study 
medication. Owen and co-workers reported that 
there were no serious adverse events during the 
study or 30 days after discontinuation of study 
treatment.31

Pooling the adverse event data from the two tri-
als, sedation is the most commonly reported event. 
Please see Table 4. Table 4 records the pooled 
results from tables available in both the RCT papers. 
 However the text in the Marcus and co-workers 
study states that with regards to treatment-emer-
gent EPS this occurred in 6 (11.8%) of the placebo 
group, and 12 (23.1%), 13 (22.0%) and 12 (22.2%) 
of the aripiprazole 5 mg/day, 10 mg/day and 15 mg/
day groups respectively.

Marcus and collegues30 reported that 21 participants 
withdrew from their trial because of adverse events: 4 
(7.7%) in the placebo group, 5 (9.4%) in the aripipra-
zole 5 mg/day group, 8 (13.6%) in the 10 mg/day group 
and 4 (7.4%) in 15 mg/day group. Owen et al31 recorded 

Study or subgroup
Marcus 10 mg 2009
Marcus 15 mg 2009
Marcus 5 mg 2009
Owen 2009

Total (95% CI)

Heterogeneity: Tau2 = 0.00; Chi2 = 1.62, df = 3 (P = 0.65); I2 = 0%
Test for overall effect: Z = 4.91 (P < 0.00001)

Mean
−13.2
−14.4
−12.4
−12.9

SD
9.26415406
9.28310518
9.23937632
9.3210166

Total
59
53
52
46

210

Mean
−8.4
−8.4
−8.4
−5

SD
9.264154
9.28310518
9.23937632
9.3210166

Total
17
16
16
49

98

weight
22.0%
20.2%
20.6%
37.2%

100.0%

IV, random, 95% CI
−0.51 [−1.06, 0.03]
−0.64 [−1.21, −0.07]
−0.43 [−0.99, 0.14]
−0.84 [−1.26, −0.42]

−0.64 [−0.90, −0.39]

IV, random, 95% CI

−2 −1 0 1 2
Favours control

Aripiprazole Placebo Std. mean difference Std. mean difference

Favours experimental

Figure 1. Forest plot of aripiprazole vs. placebo, improvement in ABC-i.

Table 3. Case studies using aripiprazole to alleviate the behavioural symptoms of ASD in children and adolescents.

Author  
(Year)

number of  
patients

Age  
Years  
Diagnosis

Main efficacy 
measure

Duration of  
treatment

Dose  
per day

Outcome

Huang et al  
201057

3 1 = Male 9 yrs  
PDD-NOS

CBCL 5 mg improvements in behaviour

2 = Male 7 yrs  
autistic disorder

5 mg improvement in behaviour

3 = Male 11 yrs  
PDD-NOS

20 mg improvement in behaviour

Stigler et al  
200458

5 1 = male 11 yrs  
autistic disorder

CGi-i 1 = 15 mg 1 = Much improved

2 = male 18 yrs,  
autistic disorder  
and mod MR

2 = 15 mg 2 = very much improved

3 = male 16 yrs  
Asperger’s

3 = 10 mg 3 = Much improved

4 = male 5 yrs  
autistic disorder

4 = 10 mg 4 = very much improved

5 = male 11 yrs  
Autism

5 = 10 mg 5 = Much improved

Abbreviations: CBCL, child behaviour checklist; CGi-i, Clinical Global impression improvement.
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that 5 (10.6%) in the aripiprazole group and 3 (6.0%) 
of patients in the placebo group withdrew due to AE. 
Marcus and colleagues reported the top three reasons 
for discontinuing study treatments were sedation 
(placebo n = 0, aripiprazole 5 mg n = 1, 10 mg n = 4, 
15 mg n = 2) drooling and tremor.30

In the Owen trial31 there were 7(14.9%) cases of 
EPS in the aripiprazole group and 4 (8.0%) in the 
placebo group. One patient in the aripiprazole group 
received benzatropine. Three scales were used to mea-
sure EPS, Simpson-Angus Scale40 (SAS), Abnormal 
Involuntary Movement Scale41 (AIMS) and Barnes 
Akathisia Rating Scale42 (BAS). All scales revealed 
no statistical difference between aripiprazole and 
placebo (SAS −0.6 vs. −0.5 P = 0.763, AIMS −1.1 
vs. −0.5 P = 0.115, BAS −0.1 vs. −0.1 P = 0.699).

In the Marcus et al30 trial there were 37 (22.4%) 
cases of EPS in the aripiprazole groups and 6 cases 
(11.8%) in the placebo group. 10 patients received 
benzatropine in the aripiprazole group and one in 
the placebo group. [Placebo, propranolol n = 1, EPS 
n = 6 (11.8%); aripiprazole 5 mg, propranolol n = 2, 
benzatropine n = 2, EPS = 12 (23.1%); aripiprazole 
10 mg, benzatropine n = 1, EPS n = 13 (22.0%), 
aripiprazole 15 mg, benzatropine n = 5, EPS = 12 
(22.2%)].  Aripiprazole was reported as improving 
AIMS score from baseline to endpoint last obser-
vation carried forward (LOCF) compared with pla-
cebo (placebo +0.2; aripiprazole 5 mg daily −0.2; 
10 mg daily −0.1; 15 mg daily −0.2 all P , 0.05). 
SAS total scores were significantly  different for 
aripiprazole 10 mg daily (+0.7) and  placebo (−0.4) 
P = 0.006 but not 5 mg daily or 15 mg daily and 

placebo. No statistically significant differences were 
discovered in the BAS between any of the aripipra-
zole groups and placebo.

All aripiprazole groups in the Marcus et al study30 
showed significant weight gain. However, no partic-
ipants withdrew from the study due to increases in 
weight. Mean weight changes reported at week 8 were 
placebo +0.3 kg, aripiprazole 15 mg/day +1.5 kg, 
aripiprazole 5 mg/day and 10 mg/day + 1.3 kg. 
Similarly, Owen and co-workers found clinically 
significant increases in weight of 7% or more in the 
aripiprazole group compared with placebo (LOCF 
28.9% vs. 6.1% of patients P , 0.01). Mean weight 
changes reported were +2.0 kg for the aripiprazole 
group compared with 0.8 kg for the placebo arm. 
One patient withdrew because of weight and appe-
tite increases.31

Owen and collegues reported no statistically sig-
nificant differences in mean change from baseline to 
endpoint in the median values for fasting triglycerides, 
low-density lipoprotein, high density lipoprotein, and 
total cholesterol.31 Marcus et al30 indicated that all 
patients had normal low-density lipoprotein and fast-
ing total cholesterol throughout the study. However, 
with regards to fasting triglycerides 3.6% of patients 
in the placebo group, 11.5% in the aripiprazole 5 mg 
daily group, 3.1% in the aripiprazole 10mg daily 
group and 10% in the aripiprazole 15 mg daily group 
had greater than reference range of 120 mg/dL for 
females or 160 mg/dL for males. It was also noted at 
baseline that two patients had lower than 30 mg/dL of 
high-density lipoprotein, at the end of the study two 
participants in the aripiprazole 15 mg daily and one 
in the 5 mg daily group had lower than normal val-
ues. Both studies found that aripiprazole, at all doses, 
caused a statistically significant fall in serum prolac-
tin levels compared with placebo at the end of the 
trials.

Naturalistic open studies and case studies showed 
support for aripiprazole in reducing behavioural 
symptoms of autism but in a minority of patients. 
Response rates varied from 16.7% to 40.0% in the 
open studies.43–45 All the studies included patients 
having other PDD diagnoses as well as those having 
autistic disorder. Where possible data were extracted 
that pertains to patients who have a diagnosis of autis-
tic disorder. See Tables 2 and 3 for further details.

Table 4. Pooled top 10 treatment-emergent adverse-
events occurring in 5% or more of patients.

Ae placebo 
(n = 101) n (%)

Aripiprazole 
(n = 212) n (%)

Sedation 4 (3.96) 44 (20.75)
Fatigue 2 (1.98) 35 (16.51)
vomiting 6 (5.94) 29 (13.68)
increased appetite 7 (6.93) 27 (12.74)
Somnolence 4 (3.96) 22 (10.38)
Tremor 0 (0) 21 (9.91)
Pyrexia 1 (0.99) 19 (8.96)
Drooling 0 (0) 19 (8.96)
Headache 10 (9.90) 16 (7.55)
Extrapyramidal disorder 0 (0) 13 (6.13)
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place in Therapy of Aripiprazole  
in the Management of Autistic 
Disorder
The mainstay of treatment and management of autistic 
disorder in children and adolescents are  behavioural 
and educational therapies. These  interventions may 
include speech and language  therapy, occupational 
therapy (e.g. for sensory difficulties such as sensitivity 
to touch and light), social skills  training and psycho-
logical behavioural programmes. The educational 
 programme should be offered in a structured 
environment and be adaptable according to the needs 
of the child. The behavioural difficulties that can 
occur in autistic disorder are  varied both in presenta-
tion and severity of symptoms. This  dictates that at 
times medication is needed to treat the  challenging 
behaviour that this heterogeneous condition elicits. 
Clinical experience (of the authors) has shown that 
pharmacological intervention can enable patients to 
access more meaningful behavioural and educational 
therapies. What can complicate the presentation of 
autistic disorder is the high prevalence of co-morbid 
conditions such as Attention Deficit Hyperactiv-
ity Disorder (ADHD), epilepsy, anxiety, Obsessive-
Compulsive Disorder (OCD) and mood disorders.46 
Where these disorders occur it is important that they 
are treated appropriately. Autistic disorder is also 
associated with a high prevalence of a learning dis-
ability which can further complicate the picture.47

The restricted repetitive behaviours associated 
with autistic disorder have usually been targeted 
for treatment with selective serotonin reuptake 
inhibitors (SSRIs). The reason for this is more than 
likely due to the similarities between the repetitive 
behaviours seen in autistic disorder and OCD where 
SSRIs have known efficacy. Case reports and open 
label trials suggests that SSRIs maybe beneficial 
in reducing repetitive behaviours. The few RCT 
trials that have been conducted in children have 
involved small numbers and have produced mixed 
results. The trial by Hollander et al 200559 showed 
liquid fluoxetine to be more effective than placebo 
in reducing repetitive behaviours in children. The 
RCT by King et al 200948 showed citalopram to be 
no better than placebo but was associated with more 
side effects when compared with placebo such as 
impulsiveness, hyperactivity and increased energy 

levels. The Cochrane Collaboration have carried 
out a systematic review on SSRIs in ASD49 and they 
concluded that there is no evidence that SSRIs are 
effective in childhood autism and that the emerging 
evidence is that they are not effective and may 
cause harm.

Risperidone was the first drug to be given a 
licence for the treatment of irritability associated 
with autistic disorder in children and adolescents. 
Two 8 week double-blind trials11,50 and an open label 
6 month extension of the RUPP trial43 demonstrated 
the efficacy of risperidone in this population. The 
ABC-I rating scale was used as the main primary 
measure in all these trials. To the authors’ knowledge 
there are no direct studies comparing risperidone and 
aripiprazole in the treatment of autism. However, the 
two 8 week trials of risperidone reported effect sizes 
of 1.211 and 0.7.50 In the aripiprazole study by Owen 
and colleagues31 they report an effect size of 0.87. 
Our meta-analysis suggested an effect size of 0.64. 
Aripiprazole and risperidone each has a moderate 
to large effect size indirectly suggesting similar 
efficacy.

The prescribing information for risperidone 
indicates somnolence and increase in appetite are 
the most frequently occurring treatment-emergent 
adverse effects. (Risperidone N = 76, placebo N = 80, 
somnolence 88.2% vs 28.8%, increased appetite 
64.5% vs. 23.8%) Weight increases occur in 6.6% 
of patients compared to none in the placebo group. 
 Martin et al reported that the weight changes that 
risperidone produces is over what one would expect in 
the normal development in children and adolescents.51 
Actual weight changes reported in the RUPP were 
2.7 kg for the risperidone group and 0.8 kg for pla-
cebo (P , 0.001). Not surprisingly it was reported 
that the increase in weight in the risperidone group 
was associated with increased appetite. The RUPP 
6 month trial43 showed a mean increase of 5.1 kg in 
weight from baseline.

The PI of risperidone also indicates tachycardia 
occurred in 9.2% of patients and none in placebo, 
dystonia 15.8% and 7.5%, parkinsonism 10.5% and 
none in placebo.14

Of the atypical antipsychotics, risperidone has 
one of the highest risks of causing increases in 
prolactin. The consequences of chronically raised 
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prolactin in adults is well established with adverse 
events such as amenorrhoea, decrease in fertility, 
galactorrhoea and gynaecomastia.44 There are also 
concerns about decreases in bone mineral density 
and osteoporosis.44 With regards to children and 
hyperprolactinaemia the picture is far less clear 
however concerns do remain. In a separate publica-
tion of the RUPP trial looking at prolactin levels, a 
reported two to four fold increase in mean serum 
levels was associated with risperidone treatment.52 
Patients were followed over 22 months. Anderson 
et al52 state that if clinical signs of raised prolac-
tin are evident reducing the dose or switching to an 
antipsychotic that has a lower risk of hyperprolacti-
naemia are options.

Aripiprazole was found not to be associated with 
increases in serum prolactin levels, but actually 
decreased prolactin. This is one of the advantages that 
aripiprazole has over risperidone in the treatment of 
irritability associated with autism.

No long term trials of aripiprazole have as yet 
been published to the authors knowledge so the place 
of aripiprazole in the long term treatment of autism 
is yet to be determined. Progress in the treatment of 
autism is only likely to come about through rigorous, 
randomised, controlled trials of promising agents in 
short and long-term treatment. Direct comparisons of 
active drugs are also required to determine relative 
efficacy and tolerability.

Dosage Recommendations
In November 2009 aripiprazole was granted approval 
by the FDA in the USA to be used in the treatment 
of irritability associated with autistic disorder in pae-
diatric patients aged 6 to 17 years.45 The American 
 prescribing information states that aripiprazole 
should be started at 2 mg per day. Thereafter it maybe 
increased to 5 mg per day. Dose increments no higher 
than 5 mg per day over at least one week maybe 
made up to 15 mg per day. Aripiprazole is available as 
1 mg/ml oral solution which can facilitate small dose 
increments tailored to the needs of individual patients.

conclusion
Our meta-analysis found aripiprazole to be more 
effective in reducing irritability compared with 
placebo at 8 weeks in children and adolescents with 

an effect size of −0.64 [−0.90 to −0.39, P , 0.00001] 
as determined by the Aberrant Behaviour Checklist 
irritability subscale (ABC-I).

From two eight week randomised double-blind tri-
als 84.3%30 (Marcus et al) and 91.5%31 (Owen et al) 
of patients receiving aripiprazole had reported at least 
one adverse effect. Most adverse effects were deemed 
to be mild to moderate in severity.

It is suggested that aripiprazole should be reserved 
for treating irritability associated with autism in 
children and adolescents where behavioural and 
educational therapies alone have failed to have an 
impact and it is felt that the behaviour is severe enough 
to warrant the use of an antipsychotic. Currently most 
evidence lies with risperidone however, if risperidone 
is not effective and/or is not tolerated aripiprazole 
should be considered. Certainly, if the avoidance of 
hyperprolactinaemia is important aripiprazole could 
be thought of first line.

The long term efficacy and safety of aripiprazole 
in autism is yet to be determined.
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