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Safety and Tolerability of Aripiprazole in the Treatment
of Irritability Associated With Autistic Disorder

in Pediatric Subjects (6-17 Years Old):
Results From a Pooled Analysis of 2 Studies
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Background: With increasing use of atypical
antipsychotics among pediatric patients, detailed
information about safety and tolerability is crucial.

Method: Data were pooled from two 8-week,
randomized, double-blind, multicenter, parallel-group
trials comparing aripiprazole versus placebo in subjects
aged 6 to 17 years with irritability associated with DSM-
IV-TR-diagnosed autistic disorder: one flexibly dosed
(aripiprazole 2-15 mg/d; target of 5, 10, or 15 mg/d), the
other fixed-dose (aripiprazole 5, 10, or 15 mg/d). The
first was conducted from June 2006-April 2008, and
the second, from June 2006-June 2008. Adverse events
were characterized with respect to incidence, duration,
severity, timing of peak incidence of onset, and dose-
response relationship. Extrapyramidal symptoms,
drooling, and metabolic parameters were evaluated.

Results: Three hundred thirteen subjects comprised
the safety sample (aripiprazole 212, placebo 101).
Discontinuations due to adverse events with aripiprazole
versus placebo were, overall, 10.4% versus 6.9%; subjects
6-12 years: 10.8% versus 5.1%; and subjects 13-17
years: 8.9% versus 13.6%. Common adverse events
with aripiprazole versus placebo included sedation
(20.8% vs 4.0%), fatigue (16.5% vs 2.0%), vomiting
(13.7% vs 6.9%), increased appetite (12.7% vs 6.9%),
somnolence (10.4% vs 4.0%), and tremor (9.9% vs
0.0%). Most adverse events were mild or moderate and
occurred early. Only fatigue showed a dose-response
relationship (P <.05). Mean body weight change
(last observation carried forward, 1.6 vs 0.4 kg) was
higher with aripiprazole than placebo (P<.001). There
were no between-treatment differences in metabolic
changes. The extrapyramidal symptom-related
adverse event incidence with aripiprazole versus
placebo was, overall, 20.8% vs 9.9%; the incidence
of akathisia-related events was 3.3% vs 8.9%.

Conclusions: Aripiprazole was generally safe and
well tolerated in subjects (6-17 years) with irritability
associated with autistic disorder in these 8-week studies;
clinicians should be aware of this clinical profile and
strategies to manage adverse events if they occur.
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A utistic disorder is a neurodevelopmental disorder
with childhood onset that is characterized
by atypical development in social interaction and
communication and the presence of restricted, repetitive,
and stereotyped patterns of behaviors, activities, or
interests (DSM-IV-TR).! Although not part of the
diagnostic criteria, a number of associated comorbidities
occur; among the most troublesome are serious behavioral
disturbances, such as irritability, aggression, tantrums,
rapidly changing mood, and deliberate self-injury. These
impair social interaction and communication and can
disrupt school and family environments.? A need exists
for treatments that are well tolerated that can relieve
symptoms of irritability among pediatric patients.
Atypical antipsychotics are emerging as a treatment
option for patients with irritability associated with autistic
disorder, with several studies demonstrating clinically
relevant efficacy.>* However, there remains a clinical
need for increased understanding of the potential benefits
and risks of atypical antipsychotics and awareness of the
overall clinical efficacy and tolerability profile of this
treatment option. As with any emerging treatment, it is
essential to establish clearly the safety and tolerability
profile, especially when the treatment is used in childhood
psychiatric disorders, as pediatric patients may be more
susceptible to some of the side effects of antipsychotics.
Recently, results were published from 2 studies
evaluating the efficacy and safety of the atypical
antipsychotic aripiprazole in the treatment of irritability
associated with autistic disorder.®” Both trials
demonstrated efficacy at endpoint on the primary
outcome measure, the Aberrant Behavior Checklist
(ABC) irritability subscale® (P<.05). In order to
understand more clearly the safety and tolerability profile
of aripiprazole in this population, this pooled post hoc
analysis was conducted to evaluate the incidence, time
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CLINICAL PoINTS

¢ All health care professionals and caregivers involved in managing children and
adolescents with psychiatric disorders should be aware of potential medication side
effects, be able to recognize them, and know how to take appropriate steps to manage

them.

¢ The potential for weight changes and extrapyramidal symptoms with aripiprazole in
children and adolescents with irritability associated with autistic disorder should be

recognized and managed appropriately.

course, severity, and dose response of adverse events
(AEs) in the safety sample across the 2 studies.

METHOD

Studies

Two studies were included in this pooled analysis;
the study methods have been previously published
in detail.%” Both were 8-week, randomized, double-
blind, multicenter, parallel-group trials that evaluated
the efficacy of aripiprazole versus placebo using the
caregiver-rated ABC irritability subscale score as the
primary outcome measure. The primary difference
between the 2 trials is that one was flexibly dosed (2-15
mg/d; target dose of 5, 10, or 15 mg/d [clinicaltrials.
gov identifier NCT00332241]),° and the other had a
fixed-dose schedule (5, 10, or 15 mg/d [clinicaltrials.
gov identifier NCT00337571]).” The flexible-dose
trial was conducted from June 2006-April 2008,
and the fixed-dose, from June 2006—June 2008.

The trials were conducted in accordance with
the Declaration of Helsinki, and the institutional
review board at each site approved the protocol.

Subjects were 6 to 17 years of age; met Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision (DSM-IV-TR) criteria for autistic disorder;
and demonstrated behaviors such as irritability, tantrums,
aggression, self-injurious behavior, or a combination
of these symptoms. Diagnosis was confirmed by the
Autism Diagnostic Interview-Revised (ADI-R)® using
modified rater-training criteria. Subjects also were
required to have a Clinical Global Impressions-Severity
of Illness scale!® score >4 and an ABC irritability
subscale score > 18 at screening and baseline.

Overall Tolerability

Adverse events were assessed at weekly study visits
except week 7, when the subject or caregiver was
contacted by telephone to assess the patient’s condition.
Adverse events were recorded and are reported for
events occurring at a rate >5%. All AEs leading to
discontinuation are reported here. Adverse events were
also evaluated with respect to their peak incidence of
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onset by week (the week when most new-onset events
occurred), severity, time to resolution, relationship to
age and weight, and relationship to dose (fixed-dose
study only). Descriptive statistics were generated for
by-week and by-severity/by-week AE incidences for the
combined group and also by age group (6-12 or 13-17
years). To test for differences in AE profiles across age
groups, an odds ratio (OR) estimate was calculated and
the ORs were compared across categories using the
Breslow-Day test for AEs with incidence > 5% in the
pooled aripiprazole group. The Cochran-Armitage test
was conducted to assess the dose-response relationship
of AEs (ie, increased incidence of AEs with increased
dose) for the fixed-dose study only. Median times to
resolution of AEs occurring at a rate > 5% were calculated
based on Kaplan-Meier maximum likelihood estimates
of the survival curves using data from the pooled studies.
Subjects for whom the resolution date for a particular
AE was missing (ie, AE still continuing at the end of the
study or resolution date unknown) were censored at their
last day of dosing when analyzing that AE. The safety
sample included all subjects randomized to treatment
who received at least 1 dose of study medication.

Metabolic Health Outcomes

Changes from baseline in mean weight and median
body mass index (BMI) were evaluated using analysis
of covariance, with double-blind treatment as a main
effect, protocol as a stratification effect, and baseline
assessment as a covariate, last observation carried
forward (LOCF). Weight change and median BMI
change were also evaluated by analysis of covariance
using the observed case (OC), or completer, data
set. A z score analysis, which takes into account
weight gain during development, was also conducted.
Median percentage change from baseline in fasting
metabolic and glucose laboratory measurements was
recorded. The proportion of subjects with a baseline
fasting metabolic measure within normal limits who
had a subsequent on-treatment abnormal level of a
fasting metabolic measurement was evaluated.

Abnormal metabolic parameters were defined
as follows: glucose > 115 mg/dL, low-density
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Safety Profile of Aripiprazole in Autism

Table 1. Key Demographic Characteristics of Subjects
Randomized Across the 2 Studies, Safety Sample

Placebo  Aripiprazole

Demographic (n=101) (n=212)
Age, mean (SD), y 9.5 (2.9) 9.6 (3.1)
Age group, n (%), y
6-12 79(782) 167 (78.8)
13-17 22 (21.8) 45 (21.2)
Male, n (%) 91(90.1) 188 (88.7)

Race, n (%)

Caucasian 74 (73.3) 151 (71.2)

African American 20 (19.8) 48 (22.6)

Asian American 3(3.0) 5(2.4)

Other* 4 (4.0) 8 (3.8)
(

Weight, mean (SE), kg” . 42.5 (1.6)
Body weight z score at baseline,® mean (SE) 0.929 (0.13)  0.819 (0.10)
BMI z score at baseline,” median 1.08 0.87

Includes mixed—Caucasian and African American; mixed—White and
Black; mixed—Black and South Asian; mixed—Biracial, White and
Black; mixed—Caucasian and Black, Paraguayan Indian, Hispanic,
Indian, Arabic, Arabic American, Dominican Republic, Biracial,
Middle Eastern, Black Hispanic, and Mexican. ®Placebo n=98,
aripiprazole n=209. Placebo n =80, aripiprazole n=177.

lipoprotein cholesterol > 130 mg/dL, triglycerides
>200 mg/dL, high-density lipoprotein cholesterol
<40 mg/dL, and total cholesterol >200 mg/dL.

Extrapyramidal Symptoms
Extrapyramidal symptoms (EPS) consist of a
constellation of side effects. The study protocols
defined the following adverse events as extrapyramidal
symptoms: generalized rigidity, hyperkinesia,
bradykinesia, akinesia, dystonia, hypertonia, akathisia,
tremor, flexed posture, involuntary muscle contractions,
athetosis, and chorea. If a subject was experiencing
2 or more of these symptoms concurrently, this was
considered extrapyramidal syndrome, which was
coded by MedDRA as “extrapyramidal disorder”
The EPS-related adverse events were grouped into
5 categories: dystonic events, parkinsonian events,
akathisia events, dyskinetic events, and residual events.
Extrapyramidal symptoms (not including drooling)
were recorded and characterized with respect to incidence
of onset by week, severity, discontinuations, and use
of concomitant medications for treatment. Further
characterization in terms of their relationship to age,
weight, and dose (for any occurring >5% in either
arm of the fixed-dose study only) was also conducted.
Severity of EPS was assessed using the Simpson-Angus
Scale (SAS),!! the Barnes Akathisia Rating Scale,'? and
the Abnormal Involuntary Movement Scale (AIMS)."3
Drooling was not classified as an extrapyramidal
symptom in each trial’s prespecified definition,
but because of a potential relationship between
extrapyramidal symptoms and drooling, it
was considered separately in this analysis with
respect to incidence, incidence of onset by
week, severity, and relationship to dose.

PrimCare,CompaniomCNS Disord 2011;1.3(1,)

PSYCHIATRIST.COM

Figure 1. Reasons for Discontinuation Across the 2 Studies

Randomized:
Aripiprazole n =213

l—

Discontinued: n = 34 (16.0%)

Adverse event: n =22 (10.3%)
Lack of efficacy: n =1 (0.5%)
Withdrew consent: n = 4 (1.9%)
Lost to follow-up: n = 3 (1.4%)
Poor compliance/

noncompliance: n =3 (1.4%)
Subject no longer met

study criteria: n = 0 (0.0%)
Other®: n =1 (0.5%)

Randomized:
Placebo n =103

l—

Discontinued: n = 29 (28.2%)

Adverse event: n =7 (6.8%)
Lack of efficacy: n =9 (8.7%)
Withdrew consent: n = 4 (3.9%)
Lost to follow-up: n =7 (6.8%)
Poor compliance/

noncompliance: n =1 (1.0%)
Subject no longer met

study criteria: n =1 (1.0%)
Other: n =0 (0.0%)

Completed:
n=74(71.8%)

Completed:
n =179 (84.0%)

Reason for “other” was a high potassium level.

RESULTS

A total of 316 subjects were randomized (aripiprazole
213, placebo 103), and a total of 313 subjects comprised
the safety sample (aripiprazole 212, placebo 101). The
mean age of subjects exposed to aripiprazole was 9.6 years,
and the majority (78.8%) of subjects were between the
ages of 6 and 12 years. Subjects were predominantly male
(88.7%) and Caucasian (71.2%) (Table 1). The disposition
of subjects across the study is shown in Figure 1.

Overall Tolerability
Discontinuations due to adverse events. Adverse
events that led to discontinuation in the safety sample of
313 patients (those subjects receiving at least 1 dose of
study medication) are shown in Table 2. The percentages
of subjects who discontinued due to at least 1 AE with
aripiprazole versus placebo were, overall, 10.4% versus
6.9%. For the 2 age categories, the percentages were
as follows: subjects aged 6-12 years, 10.8% versus
5.1%; subjects aged 13-17 years, 8.9% versus 13.6%.
Incidence of adverse events, timing of peak incidence
of onset, time to resolution, and age group comparison.
Adverse events with an incidence of >5% are shown in
Table 3. The most common AEs seen in the aripiprazole-
treated group (vs placebo) were as follows: sedation
(20.8% vs 4.0%), fatigue (16.5% vs 2.0%), vomiting (13.7%
vs 6.9%), increased appetite (12.7% vs 6.9%), somnolence
(10.4% vs 4.0%), and tremor (9.9% vs 0.0%). There was
a statistically significant difference between the age
groups for the event of salivary hypersecretion (ages
6-12 years: aripiprazole, 6.6%; placebo, 0%; ages 13-17
years: aripiprazole, 2.2%; placebo, 4.5%; P=.016). Similar
statistical testing (by age) was not possible for tremor,
drooling, extrapyramidal disorder, or lethargy because
there were no reported cases in both placebo groups
and was not possible for pyrexia or constipation because
there were no cases in the 13- to 17-year age group.
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Table 2. Adverse Events Leading to Discontinuation, Safety
Sample, n (%)?

Placebo Aripiprazole
(n=101) (n=212)
6-12y 13-17y 6-12y 13-17y
Adverse Event (n=79) (n=22) (n=167) (n=45)
Nervous system disorders
Aggression 1(1.3) 1(0.6)
Agitation 1(0.6)
Akathisia 1(1.3) 2 (4.4)
Convulsion 1(4.5)
Drooling 4(2.4)
Dyskinesia 1(0.6)
Extrapyramidal disorder 3(1.8)
Hyperkinesia 1(1.3)
Lethargy 1(0.6)
Presyncope 1(0.6)
Psychomotor hyperactivity 1(1.3) 1(0.6)
Sedation 6(3.6) 1(2.2)
Tremor 3(1.8) 1(2.2)
Investigations
Alanine aminotransferase 1(1.3)
increased
Weight increased 1(0.6)
Eye disorders
Conjunctivitis 1(0.6)
Eye rolling 1(0.6)
Metabolism and nutrition disorders
Decreased appetite 1(0.6)
Increased appetite 1(0.6)
General disorders and
administration site conditions
Fatigue 1(2.2)
Gait disturbance 1(0.6)
Irritability 1(1.3) 1(0.6)
Psychiatric disorders
Flat affect 1(0.6)
Impulsive behavior 1(1.3)
Insomnia 1(1.3)
Intentional self-injury 1(0.6)
Intermittent explosive disorder 1(0.6)
Mania 1(1.3)  1(4.5)
Negativism 1(1.3)
Social avoidant behavior 1(0.6)
Vascular disorders
Hypertension 1(2.2)
Injury, poisoning, and procedural
complications
Laceration 1 (4.5)
Musculoskeletal and connective
tissue disorders
Musculoskeletal stiffness 1(2.2)
Cardiac disorders
Tachycardia 1(2.2)
Renal and urinary disorders
Urinary incontinence 1(0.6)
Gastrointestinal disorders
Vomiting 2(1.2) 1(2.2)

For all of the AEs evaluated in the aripiprazole group
across all ages, the peak incidence of onset was at week
1 or 2, except for nasopharyngitis and tremor (week
3), extrapyramidal disorder and aggression (week 4),
drooling (week 5), diarrhea (weeks 2 and 5), enuresis
and upper respiratory tract infection (week 6), and
cough (week 7). When evaluated by age group, the peak
incidence of onset for drooling was at weeks 2, 3, and 5
in the 6- to 12-year age group (4 cases each) and was at
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weeks 1, 4, 5, and 7 in the 13- to 17-year age group (1
case each). Nasopharyngitis (6-12 years: weeks 3, 5, and
6; 13-17 years: week 3), extrapyramidal disorder (6-12
years: week 4; 13-17 years: week 4), and cough (6-12
years: week 7; 13-17 years: no incidence) also seemed

to peak after week 2 of treatment. Additional AEs that
showed a late peak in the 6- to 12-year subgroup were
diarrhea (peaks at weeks 2 and 5), tremor (week 3),
headache (weeks 1 and 3), aggression (week 4), upper
respiratory tract infection (week 6), and insomnia (weeks
1, 5, and 7). Additional AEs that showed a late peak in
the 13- to 17-year subgroup were salivary hypersecretion
(week 3), sedation (weeks 1 and 3), increased appetite
(week 3), and tremor and lethargy (week 5).

The median times to resolution of the first instance of
AEs that occurred at a rate > 5% are also shown in Table
3. As would be expected, there is substantial variability in
the time to resolution for the AEs that were evaluated.

Severity of adverse events. Most AEs were classified
as mild or moderate. Adverse events occurring in>5%
of subjects and classified as severe in subjects receiving
aripiprazole were (1 case each) fatigue, headache,
increased appetite, and vomiting in week 1; drooling,
lethargy, tremor, and sedation in week 3. Of the AEs
classified as severe, most occurred in the younger
age subgroup (6-12 years); the only severe AE that
occurred in the 13- to 17-year age group was fatigue.

Dose-response relationship of adverse events. The
Cochran-Armitage test was conducted to assess the
dose-response relationship of AEs in the fixed-dose
study. When placebo was included in the analysis, 7
AEs appeared to show a dose-response relationship;
however, only 2 events—sedation in 3 subjects and
salivary hypersecretion in 1 subject—occurred in the
placebo group. When placebo was excluded from
the analysis, only the AE of fatigue still showed a
statistically significant dose-response relationship:
placebo: 0%; aripiprazole: 5 mg/d, 3.8%; 10 mg/d,

22.0%; 15 mg/d, 18.5%; P<.05 (Table 4).

Serious adverse events. Serious AEs were reported
in 2 (0.9%) aripiprazole-treated subjects. The first was
an event of presyncope in an 11-year-old Caucasian
male subject receiving aripiprazole 5 mg/d. This was
characterized by an unsteady gait, eyes rolling back,
and being near syncope. The AE was considered by the
investigator to be mild in intensity and possibly related
to treatment; the study drug was discontinued, and the
event resolved on the same day it occurred. The second
was an event of aggression in a 9-year-old African
American female subject receiving aripiprazole 10 mg/d.
Study medication had been discontinued the day prior
to the serious adverse event due to increased agitation.
The aggression was severe/very severe, resulted in an
inpatient psychiatric admission, was considered not likely
to be related to treatment, and resolved 13 days later.
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Table 3. Treatment-Emergent Adverse Events That Occurred in at Least 5% of Subjects (n [%]) and

Median Time to Resolution, Safety Sample

Placebo (n=101) Aripiprazole (n=212)

Median Time Median Time

Incidence, to Resolution of Incidence, to Resolution of

Adverse Event n (%) First Instance, d n (%) First Instance, d
Psychiatric disorders

Aggression 7 (6.9) 38.0 6(2.8) 14.0

Insomnia 1(10.9) 4.5 11 (5.2) 22.0
Gastrointestinal disorders

Constipation (4.0) 6.0 11 (5.2) 5.0

Diarrhea (8.9) 2.0 16 (7.5) 3.0

Salivary hypersecretion (1.0) 14.0 12 (5.7) 11.0

Vomiting (6.9) 1.0 29 (13.7) 1.0
Respiratory, thoracic, and mediastinal disorders

Cough 5(5.0) 13.0 13 (6.1) 5.0
Metabolism and nutrition disorders

Decreased appetite 2(2.0) 81.5 14 (6.6) 21.5

Increased appetite 7 (6.9) NC 27 (12.7) 65.0
Nervous system disorders

Drooling 0 NA 19 (9.0) 16.0

Extrapyramidal disorder 0 NA 13 (6.1) 17.0

Headache 10 (9.9) 1.0 16 (7.5) 1.0

Lethargy 0 NA 10 (4.7) 16.0

Sedation 4 (4.0) 8.5 44 (20.8) 19.0

Somnolence 4 (4.0) 7.0 22 (10.4) 23.0

Tremor 0 NA 21(9.9) 15.0
Renal and urinary disorders

Enuresis 5(5.0) 6.0 7(3.3) 8.0
General disorders and administration site conditions

Fatigue 2(2.0) 25.5 35 (16.5) 26.0

Pyrexia (fever) 1(1.0) 1.0 19 (9.0) 2.0
Infections and infestations

Nasopharyngitis 5(5.0) 11.0 18 (8.5) 6.0

Upper respiratory infection 5(5.0) 16.0 6(2.8) 8.5

Abbreviations: NA = not applicable, NC =not calculated.

Metabolic Health Outcomes

The adjusted mean change (LOCF) in body weight
(1.6 vs 0.4 kg; P<.001) and median change in BMI
(0.7 vs 0.2 kg/m? P=.001) at endpoint were higher in
the aripiprazole group than the placebo group. The
adjusted mean + SE change from baseline to endpoint
in body weight z score was higher in the aripiprazole
group compared with the placebo group (0.116+0.02
vs -0.014+0.03; P<.001), as was the median change
from baseline to endpoint in BMI z score (0.11 vs 0.01;
P<.05). An OC (completer) analysis showed weight gain
of 1.6 kg (n=176) with aripiprazole and 0.5 kg (n=71)
with placebo and median change in BMI of 0.7 kg/m?
(n=173) versus 0.2 kg/m? (n=71), respectively (P<.001
for both). Also in the OC analysis, the adjusted mean + SE
change from baseline to endpoint in body weight z
score was higher in the aripiprazole group compared
with the placebo group (0.133+0.02 vs —0.024 +0.03;
P<.001), as was the median change from baseline
to endpoint in BMI z score (0.11 vs 0.01; P<.01).

The median percentage changes from baseline to
endpoint in fasting metabolic and glucose laboratory
measurements among subjects receiving aripiprazole
are shown in Figure 2. There were no meaningful
differences between the aripiprazole and placebo
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groups in these metabolic parameters. Although
statistical testing was not performed on the pooled
sample, a nonparametric evaluation of fasting metabolic
measures in the individual studies demonstrated no
statistically significant differences between aripiprazole
or placebo, except for a slight increase in high-density
lipoprotein cholesterol in the 5-mg/d arm of the fixed-
dose study (P=.035). Furthermore, the proportion of
subjects with a baseline metabolic measurement within
normal limits who had an abnormal on-treatment
metabolic measurement is shown in Figure 3.

Extrapyramidal Symptoms

Characterization of extrapyramidal symptoms:
incidence, timing, discontinuations, management.
Opverall, 20.8% of subjects receiving aripiprazole reported
EPS-related AEs compared with 9.9% in the placebo
group. The incidence of non-akathisia-related EPS-
related AEs was 17.9% in aripiprazole-treated subjects
and 2.0% in placebo-treated subjects. The incidence
of akathisia-related AEs (akathisia, hyperkinesia,
psychomotor hyperactivity, hyperkinesia, and
psychomotor agitation) was 3.3% in the aripiprazole-
treated group and 8.9% in the placebo group. The most
frequently reported EPS-related AEs in the aripiprazole-

doi:10:4088/PCC.10m01008gry,, €5



Robb et al

Table 4. Cochran-Armitage Test for Trend Between Incidence of Adverse Events
and Dose, Fixed-Dose Study

Aripiprazole, n (%) P Value P Value
Placebo 5mg/d 10mg/d 15mg/d Including Excluding
Adverse Event (n=51),n(%) (n=52) (n=59) (n=54) Placebo Placebo
Sedation 3(5.9) 9(17.3) 17(28.8) 13 (24.1) 008 428
Tremor 0 4(7.7) 7 (11.9) 6 (11.1) .029 .635
Drooling 0 2(3.8) 8(13.6) 5(9.3) 020 403
Extrapyramidal 0 2(3.8) 4(6.8) 6(11.1) .010 193
disorder
Salivary 1(2.0) 1(1.9) 4(6.8) 6(11.1) .022 .079
hypersecretion
Fatigue 0 2(3.8) 13 (22.0) 10(18.5) <.001 .042
Pyrexia 0 3(5.8) 7(11L9)  5(9.3) 039 616

Figure 2. Median Percentage Change From Baseline
to Endpoint Fasting Metabolic and Glucose Laboratory
Measurements (safety sample, OC data set)®"
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*Median values at baseline were as follows. Total cholesterol: placebo,
172.5 mg/dL; aripiprazole, 152.5 mg/dL; HDL-C: placebo, 56.0 mg/
dL; aripiprazole, 50.0 mg/dL (n="77); LDL-C: placebo, 99.0 mg/dL;
aripiprazole, 85.0 mg/dL (n=77); triglycerides: placebo, 82.0 mg/
dL (n=31); aripiprazole, 66.0 mg/dL; glucose: placebo, 89.0 mg/dL;
aripiprazole, 90.0 mg/dL (n=79). Formal statistical testing was not
performed.

Abbreviations: HDL-C = high-density lipoprotein cholesterol,

LDL-C =low-density lipoprotein cholesterol, OC = observed cases.

Figure 3. Incidence of Fasting Metabolic and Glucose
Laboratory Measurements of Potential Clinical Relevance?
(safety sample, OC data setP)
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Glucose HDL-C LDL-C Total  Triglycerides
Cholesterol
n/n=0/39 1/84 2/35 6/73 2/37 1/78 3/37 2/77 1/37 2/80

*Criteria for identifying abnormalities (fasting): glucose > 115 mg/
dL, LDL-C>130 mg/dL, triglycerides >200 mg/dL, HDL-C <40 mg/
dL, total cholesterol > 200 mg/dL. Subjects who had a baseline
measurement within normal limits and at least 1 on-treatment
measurement.

Abbreviations: HDL-C = high-density lipoprotein cholesterol,
LDL-C=low-density lipoprotein cholesterol, OC = observed cases.

treated group were tremor (9.9% vs 0% for placebo)
and extrapyramidal disorder (defined as 2 or more
simultaneous extrapyramidal symptoms; 6.1% vs 0% for
placebo). The peak incidence of onset for tremor occurred
at week 3 and at week 4 for extrapyramidal disorder.
Discontinuation due to EPS occurred in 4.2% of
subjects receiving aripiprazole and 3.0% of subjects
receiving placebo. The most common EPS leading
to discontinuation were tremor (aripiprazole: 4 cases
[1.9%]—1 case each at weeks 2 and 3 and 2 cases at
week 5; placebo: 0 cases) and extrapyramidal disorder
(aripiprazole: 3 cases [1.4%], 1 each at weeks 2, 3, and 4;
placebo: 0 cases). There were 4 cases (1.9%) of drooling
leading to discontinuation (aripiprazole: 2 cases each at
weeks 2 and 3; placebo: 0 cases). The incidence of onset of
all EPS generally peaked at or between week 3 and week 5.
In the flexible-dose study, 1 subject in the aripiprazole-
treated group received benztropine for the treatment

e6) doi:10.4088/PCC:10m01008gry

PSYCHIATRIST.GOM

of EPS-related AEs. In the fixed-dose study, 2 subjects
in the 5-mg/d arm received propranolol; 2 subjects in
the 5-mg/d arm, 1 subject in the 10-mg/d arm, and

5 subjects in the 15-mg/d arm received benztropine;
and 1 placebo-treated subject and 2 aripiprazole
5-mg/d-treated subjects received propranolol.

Of all of the drooling, extrapyramidal disorder, and
tremor events that occurred, 38 were classified as mild, 13
as moderate, and 2 as severe (1 drooling and 1 tremor).
There was a significant difference between aripiprazole
and placebo on the mean change from baseline to
endpoint (LOCF) in SAS (0.1 vs -0.4, P=.03) scores
and a significantly greater decrease (improvement) than
placebo on the AIMS (-0.4 vs 0, P=.005) scores, but
no difference on the Barnes (0 vs 0.1, P=.106) scores.

Drooling: incidence and timing. The incidence of
drooling among subjects receiving aripiprazole versus
placebo was 9.0% vs 0%. For drooling, 14 events were

Prim, Care,Companion-CNS, Disord 2011;13(1)
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Table 5. Incidence of the EPS-Related Adverse Events
Reported in >5% of Subjects, Analyzed by Dose by Age,
Fixed-Dose Study*

Table 6. Incidence of the EPS-Related Adverse Events
Reported in >5% of Subjects, Analyzed by Dose and Weight?
at Baseline, Fixed-Dose Study®

Aripiprazole
Placebo 5 mg/d 10 mg/d 15 mg/d

Tremor

6-12y 0/34(0)  4/43(93)  5/45(11.1)  6/42 (14.3)

13-17y 0/17(0)  0/9(0) 2/14 (14.3)  0/12(0)
Drooling

6-12y 0/34 (0) 1/43 (2.3) 6/45 (13.3) 5/42 (11.9)

13-17y 0/17 (0) 1/9(11.1)  2/14(14.3)  0/12(0)
Extrapyramidal

disorder

6-12y 0/34 (0) 1/43 (2.3) 3/45 (6.7) 4/42 (9.5)

13-17y 0/17 (0) 1/9(11.1)  1/14(7.1)  2/12(16.7)

aData shown as number of events/number of subjects in that treatment
and age group (%).
Abbreviation: EPS = extrapyramidal symptoms.

classified as mild, 4 as moderate, and 1 as severe. The
incidence of onset of drooling peaked at week 5.

Dose-response relationship of extrapyramidal
symptoms. Tremor, drooling, and extrapyramidal
disorder showed a statistically significant (P<.05)
dose-response relationship when placebo was included
in the analysis. However, when placebo was excluded
from the analysis, no statistically significant dose-
response relationship was observed (Table 4).

Further characterization of extrapyramidal
symptoms by dose, age group, and body weight. The
percentage of subjects reporting any EPS-related event
was similar between the 6- to 12-year-olds (21.6%)
and the 13- to 17-year-olds (17.8%). For the EPS-
related AEs that occurred in > 5% of subjects—tremor,
drooling, and extrapyramidal disorder—Table 5 shows
the incidence by dose and age in the fixed-dose trial.
Tremor appeared more commonly in younger subjects
than in older subjects. Also in younger subjects, tremor,
drooling, and extrapyramidal disorder all appear to be
more common at doses > 10 mg/d than at 5 mg/d.

Table 6 demonstrates the incidence by dose and
median weight for tremor, drooling, and extrapyramidal
disorder for subjects in the fixed-dose trial. Tremor
and drooling were more common in subjects weighing
less than the median. There did not appear to be a
strong dose-response relationship for tremor, but
drooling appeared more commonly at >10 mg/d in
subjects weighing less than the median weight.

In an analysis by dose in the fixed-dose study, there
was a statistically significant difference between the 10-
mg/d aripiprazole dose group and placebo on the mean
change from baseline to endpoint (LOCF) in SAS score
(5 mg/d: 0, P=.336; 10 mg/d: 0.7, P=.007; 15 mg/d:
0.2, P=.151 [vs placebo -0.4]). There were significantly
greater decreases with the 5-mg/d, 10-mg/d, and 15-
mg/d aripiprazole dose groups versus placebo on the
AIMS scores (5 mg/d: -0.2, P=.002; 10 mg/d: 0.1,
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Aripiprazole
Placebo 5 mg/d 10 mg/d 15 mg/d

Tremor

<36.3kg 0/20 (0) 4/25(16.0) 5/29(17.2) 6/32(18.8)

>36.3 kg 0/31(0)  0/27 (0) 2/30(6.7)  0/22(0)
Drooling

<36.3kg 0/20 (0) 1/25(4.0)  5/29(17.2) 5/32(15.6)

>36.3kg 0/31(0) 1/27(3.7)  3/30(10.0) 0/22 (0)
Extrapyramidal

disorder

<36.3kg 0/20 (0) 1/25(4.0)  3/29(10.3) 3/32(9.4)

>36.3 kg 0/31(0) 1/27(3.7) 1/30(3.3)  3/22(13.6)

336.3 kg =median weight. "Data shown as number of events/number of
subjects in that treatment and age group (%).
Abbreviation: EPS = extrapyramidal symptoms.

P=.022; 15 mg/d: -0.2, P=.002 [vs placebo 0.2]), but no
difference on the Barnes scores (5 mg/d: 0, P=.213; 10
mg/d: 0, P=.108; 15 mg/d: 0, P=.068 [vs placebo 0.2]).

DISCUSSION

This analysis provides a comprehensive overview
of the safety and tolerability profile of aripiprazole in
subjects with irritability associated with autistic disorder,
which may help in understanding how best to use this
treatment option. It is essential for clinicians to recognize
and manage AEs, especially in pediatric populations
treated with atypical antipsychotics, as it has been
suggested that children may be at higher risk than adults
for a number of AEs—in particular, extrapyramidal
symptoms and metabolic abnormalities.'* This post hoc,
pooled analysis of two 8-week trials of aripiprazole for
the treatment of irritability in pediatric subjects (6-17
years) with autistic disorder demonstrates that, for the
most part, AEs, when they occur, are largely mild to
moderate in severity, are manageable, and, with the
potential exception of weight gain, resolve over time.
Common AEs of note seen with aripiprazole treatment
were sedation, fatigue, vomiting, increased appetite,
somnolence, and tremor. Peak incidence of onset of
most AEs occurred early during treatment, with the
exception of extrapyramidal symptoms, which tended
to occur later and frequently after the stable dose had
been achieved. Tremor appeared to occur more often
in younger subjects, and both tremor and drooling
were seen more frequently in subjects weighing less
than the median. It is also important to note the dose-
response relationship observed with respect to fatigue.

Extrapyramidal symptom-related AEs should be
distinguished from dyskinesia that may occur due
to switching between medications. It is important to
recognize extrapyramidal symptoms as a constellation
of side effects, usually seen in broad clinical terms as
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akathisia, dystonia, parkinsonism, or, occasionally,
these events in combination. In addition to their effects
on function, they are thought to have a significant
impact on subjective tolerability and adherence to
medication.' Early recognition, understanding

of expected time course, and management can

reduce the burden of these potential side effects.

In these short-term studies, there was a significant
increase in weight, although subjects’ lipid and glucose
parameters remained stable. Although triglyceride
changes seemed to differ between placebo and
aripiprazole groups, it should be noted that the baseline
values for the 2 groups differed, limiting interpretation
of this finding. Clinical interpretation of the weight and
metabolic findings should also consider that subjects
entering the studies were on average overweight at
baseline, approximately 1 standard deviation above
the sex- and age-adjusted average weight, and this
was more pronounced in the placebo group. Thus,
at least in the short term, it seems unlikely that there
is any clinically meaningful difference in metabolic
effects between aripiprazole and placebo in this
population. However, a detailed analysis of changes in
metabolic parameters for those subjects who gained
significant weight is warranted, as are longer-term
data. It is recommended that clinicians and caregivers
increase their awareness of potential metabolic effects
of antipsychotics and minimize risk through careful
subject selection, healthy lifestyle counseling, and close
physical health monitoring.'® Recent evidence confirms
that atypical antipsychotics are associated with weight
gain in pediatric subjects; however, these agents do
differ in their effects on metabolic parameters.!” Weight
increases can be easily monitored, as weight is an easily
conducted assessment; if an increase is present, the
clinician should discuss with the patient and the patient’s
caregivers whether or not to continue treatment.

Strengths of the study include the large overall
subject population from this pooled analysis. The
findings are, however, limited by their post hoc
nature. Also, the results are not generalizable to other
conditions, as these clinical studies were designed for
registrational purposes and were therefore limited
to those subjects who met the specific entry criteria.
Finally, although these analyses can provide some
insight into the short-term expectations around AEs,
it will be necessary to have high-quality long-term
data in order to more fully understand the safety and
tolerability profile of aripiprazole in this population.

CONCLUSIONS

Aripiprazole was generally safe and well tolerated
in the treatment of pediatric subjects (6-17 years) with
irritability associated with autistic disorder. It is vital that
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all health care professionals and caregivers for children
and adolescents with irritability associated with autistic
disorder are aware of, can recognize, and know how

to take appropriate steps to manage medication side
effects. During treatment of subjects with irritability
associated with autistic disorder with aripiprazole,
weight changes and extrapyramidal symptoms deserve
close attention by the prescribing physician; however, it
should be considered that early-onset side effects most
likely will not, in general, persist over time. Further
long-term data would add to the clinical evidence

base for this agent as a treatment option for children
with irritability associated with autistic disorder.

Drug names: aripiprazole (Abilify), benztropine (Cogentin and others),
propranolol (Inderal, InnoPran, and others).
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