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Abstract: Bipolar disorder is a pernicious illness. Compared with the later-onset form, early 

onset bipolar disorder is associated with worse psychosocial outcomes, and is characterized by 

rapid cycling and increased risks of substance abuse and suicide attempts. Controlling mood 

episodes and preventing relapse in this group of pediatric patients requires careful treatment. 

Here, we review the effectiveness of aripiprazole for bipolar disorder in children and adolescents, 

with discussion of this drug’s unique pharmacological profile and various clinical study outcomes. 

Aripiprazole acts as a serotonin 5-HT2A receptor antagonist, as well as a partial agonist of the 

serotonin 5-HT1A and dopamine D2 receptors. It can be safely used in children and adolescents, 

as it is highly tolerated and shows lower rates of the side effects typically observed with other 

antipsychotic drugs, including sedation, weight gain, hyperprolactinemia, and extrapyramidal 

syndrome. The presently reviewed randomized controlled trials (RCTs) and non-RCTs gener-

ally reported aripiprazole to be effective and well-tolerated in children and adolescents with 

bipolar disorder. However, due to the limited number of RCTs, the present conclusions must be 

evaluated cautiously. Furthermore, aripiprazole cannot yet be considered a preferred treatment 

for children and adolescents with bipolar disorder, as there is not yet evidence that aripiprazole 

shows greater efficacy compared to other second-generation antipsychotics. Additional data are 

needed from future head-to-head comparison studies.

Keywords: child, mania, mixed state

Introduction
Pediatric bipolar disorder is a pernicious illness associated with substantial functional 

impairment and quality-of-life reductions.1 Previously considered rare, pediatric 

bipolar disorder is now thought to be more common.2 However, there remains some 

controversy regarding the clinical prevalence of bipolar disorders in prepubertal chil-

dren, and the diagnosis is often misapplied due to a relative paucity of data regarding 

the heterogeneity of this disorder among children and adolescents.3–5 While intense 

debate continues over the occurrence of nosological onset of bipolar disorder among 

prepubertal children, it is clear that growing numbers of children and adolescents are 

requiring mental health services for extreme emotional lability related to aggressive 

behavior and intense irritability.6

The exact prevalence of pediatric bipolar disorder is unknown, but it is esti-

mated that bipolar spectrum conditions may affect 2% of children and adolescents 

worldwide,7,8 with bipolar disorder possibly affecting 2 million children younger than 

13 years of age in the US.9,10 It is also reported that at least one-third11 or 50%–66%12 of 

adult bipolar disorder cases begin in childhood and adolescence. One large nationally 
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representative sample of children and adolescents seen in 

office-based settings reported a 40-fold increase in bipolar 

disorder diagnosis rates from 1994 to 2003.10 In early-

onset bipolar disorder, the onset of symptoms occurs before 

18 years of age. Compared to cases of later-onset bipolar 

disorder, early-onset cases reportedly have worse psycho-

social outcomes, including rapid cycling and increased risks 

of substance abuse and suicide attempts.9,13–15 Patients with 

early-onset bipolar disorder suffer long-term consequences 

that substantially impair their ability to perform normal func-

tions of daily life, consequently having devastating impact 

on their school performance, family relationships, and social 

interactions.16 To control mood episodes and prevent relapse, 

these pediatric patients require careful treatment.9

The current treatment of pediatric bipolar disorder 

involves a variety of pharmacotherapeutic, psychotherapeu-

tic, psychosocial, and educational interventions.9 Increasing 

recognition of pediatric bipolar disorder brings about an 

increased demand for validated treatment methods.17 For 

many years, children with bipolar and other disorders have 

been treated with typical antipsychotics and mood stabilizers. 

Pharmacotherapeutic options for treating bipolar disorder in 

children and adolescents now also include several atypical 

antipsychotics,17 with four medications currently approved 

for this population by the US Food and Drug Administration 

(FDA): aripiprazole, olanzapine, quetiapine, and risperidone. 

The emergence of atypical antipsychotics has provided 

treatments with fewer neurological side effects and greater 

tolerability.18 Furthermore, it is suggested that typical 

antipsychotic therapy in the pediatric population can induce 

or worsen depression,19 while atypical antipsychotics may 

prevent or delay depression development among patients 

with bipolar disorder.20–22

In the previously mentioned nationally representative 

sample, 48% of the pediatric subjects who were diag-

nosed with bipolar disorder between 1999 and 2003 were 

prescribed an antipsychotic agent.10 First-line treatment 

generally includes atypical antipsychotic agents, along with 

mood stabilizers.23,24 However, there are safety concerns 

regarding long-term use of combined agents in children and 

adolescents.25 Randomized clinical trials (RCTs) demon-

strated that risperidone,26 quetiapine,27 and olanzapine28 were 

significantly superior to placebo; however, increased expe-

rience with these drugs revealed drawbacks to these newer 

medications, including weight gain and other metabolic and 

endocrine side effects.18 The introduction of aripiprazole in 

the mid-1990s provided another option for child and adoles-

cent psychiatrists as well as for generalists.29

Aripiprazole is a partial agonist of dopamine D230 that is 

distinctive from conventional antipsychotics. It shows efficacy 

and tolerability in multiple psychotic diseases, and review 

articles have highlighted its reported safety and tolerability in 

children and adolescents.6,18,31–35 The FDA approves aripipra-

zole for use in bipolar I disorder and schizophrenia treatment. 

Regarding its use in children and adolescents, aripiprazole 

is indicated in the US for acute and maintenance treatment 

of schizophrenia among adolescents (aged 13–17 years). 

It is also approved for use as a monotherapy or an adjunct 

to lithium or valproate in the acute treatment of manic or 

mixed episodes associated with pediatric bipolar I disorder 

in patients aged 10–17 years. For 6- to 17-year-old patients, 

aripiprazole is also indicated for treatment of irritability 

associated with autistic disorder.36–41

Herein, we review and discuss the effectiveness of aripip-

razole for bipolar disorder in children and adolescents, with 

particular focus on the drug’s pharmacological profile and 

various clinical study outcomes.

Literature review
We performed a literature review utilizing the following 

PubMed search terms: ‘aripiprazole’, ‘bipolar I disorder’, 

‘bipolar II disorder’, ‘bipolar disorder’, ‘bipolar spectrum 

disorder’, ‘pediatric bipolar disorder’, ‘mixed episode’, 

‘mixed state’, ‘mixed depression’, ‘bipolar mania’, and 

‘mania’. Additionally, randomized controlled trials (RCTs); 

‘human trials’; and ‘English language’ were applied as limits. 

The references of selected articles were checked for addi-

tional articles, including those on non-RCTs. Selected studies 

were required to include children and adolescents in the study 

population, and to have standardized assessment of bipolar 

disorder as a primary outcome measure. We identified three 

RCTs that met these criteria as well as four non-RCTs.

Aripiprazole pharmacological profile
Affinity for dopamine D2 receptors  
and intrinsic activity
Aripiprazole employs a mechanism of action that is distinc-

tive from those of other atypical antipsychotics, and thus 

is classified as a third-generation atypical antipsychotic 

drug.42 As a partial agonist of dopamine D2, aripiprazole 

appropriates intrinsic activity at this molecule’s receptors. 

Through this mechanism, dopamine D2 receptor–mediated 

neurotransmission is stabilized but not excessively blocked; 

thus, aripiprazole is often referred to as a dopamine system 

stabilizer.43 Compared to endogenous dopamine, aripipra-

zole shows higher affinity to dopamine D2 receptors, and is 
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therefore less likely than other antipsychotics to raise serum 

prolactin and result in extrapyramidal symptoms (EPS). 

Several other partial agonists also reduce negative symp-

toms and lower EPS incidence; however, none has shown 

non-inferiority to typical antipsychotics with regard to reduc-

ing other psychotic symptoms, eg, positive symptoms.44–49 

Aripiprazole differs from other partial agonists in its higher 

extent of intrinsic activity at dopamine D2 receptors. It is 

notable that aripiprazole also has high affinity as a partial 

agonist of dopamine D3 receptors.44,50

Aripiprazole affinity  
at serotonin 5HT receptors
Aripiprazole also demonstrates high affinity at serotonin 

5-HT1A and 5-HT2A receptors. Anxiety behavior is 

observed in 5-HT1A knockout mice,51 while treatment 

with 5-HT1A receptor agonists reportedly improves cog-

nitive function and reduces symptoms of depression and 

anxiety.52 As a high-affinity partial agonist of serotonin 

5-HT1A, aripiprazole could reduce depression and anxiety, 

as well as antipsychotic-derived EPS.53,54 Genetic variations 

in 5-HT2A receptors reportedly influence human episodic 

memory, suggesting a close relationship between this recep-

tor and cognitive function.55,56 Aripiprazole’s high-affinity 

antagonist activity against these receptors likely contributes 

to its ability to improve negative symptoms while reducing 

antipsychotic-induced EPS.57

Wirshing et al58 reported an association between weight 

gain and the use of second-generation antipsychotics 

(eg, olanzapine, risperidone, and clozapine) that block hista-

mine and serotonin 5HT receptors. It has also been suggested 

that the 5HT2C receptor agonist m-chlorophenyl piperazine 

(m-CPP) continues to activate brain 5-HT2C receptors, thus 

reducing appetite and body weight.59 Furthermore, significant 

weight increases were reported following olanzapine and 

risperidone treatment in drug-naïve patients with 5HT2C 

polymorphisms compared to those with wild-type 5HT2C, 

indicating that antipsychotic-related weight gain may be 

influenced by 5HT2C genetic variations.60 Overall, it appears 

that weight gain is associated with 5HT2C antagonists, while 

the partial 5HT2C receptor antagonism of aripiprazole has 

anti-obesity effects.

Aripiprazole affinities for other receptors
Aripiprazole is also an antagonist of histamine H1, 

adrenaline α1,61 and muscarinic M1 receptors.62 High-affinity 

histamine H1 receptor antagonists are associated with weight 

gain and hypersedation,61–63 and high-affinity muscarinic 

M1 receptor antagonists are linked to anticholinergic side 

effects, including dry mouth, urinary retention, constipation, 

blurred vision, or effects on cognitive function.63–66 However, 

aripiprazole has a low affinity for these receptors, and thus 

carries low rates of these side effects,67 as described in the 

American Psychiatric Association (APA) guidelines.68

Aripiprazole metabolism  
and pharmacokinetic profile
Aripiprazole is typically administered once per day. In chil-

dren and adolescents, it takes 2 hours to reach maximum 

serum concentration (T
max

),34,69 and studies in adults show 

that it has a 75-hour serum half-life (T
1/2

).70 Within 14 days of 

aripiprazole dosing, steady-state concentrations are reached, 

at which point dose-proportional pharmacokinetics are 

observed. Aripiprazole is eliminated primarily via hepatic 

metabolism involving CYP3A4, CYP2D6, and two P450 

isozymes, and thus may interact with drugs that strongly 

induce or inhibit these enzymes. However, aripiprazole 

does not induce or inhibit these or any other cytochrome 

P450 (CYP) enzymes.34,70 Food intake does not influence 

aripiprazole absorption.

Investigations of aripiprazole pharmacokinetic para

meters, with adjustment for body weight, show results 

that are consistent between children and adolescents with 

autistic disorders and adults.70–72 Children and adolescents 

given 2–15 mg aripiprazole daily to manage conduct dis-

order showed a linear pharmacokinetic profile over 14 days 

of treatment, with a mean maximum plasma concentration 

(C
max

) of 21.8–194.2 ng/mL, a median time to C
max

 (T
max

) of 

2–4 hours, a mean area under the plasma concentration time 

curve (AUC) of 800–3,879 ng ⋅ hour/mL, and a mean weight-

normalized apparent oral total body clearance (CLT/F) of 

0.03–0.07 L/hour/kg.73

Efficacy of aripiprazole in bipolar 
disorder in children and adolescents
RCTs
Findling et  al40 performed a double-blind, randomized, 

placebo-controlled trial in patients with bipolar I disorder 

with current manic or mixed episodes (n=296; age range: 

10–17 years). Within 1 week, they reported that a daily 

dosage of 10 mg or 30 mg aripiprazole led to significant 

improvement in the total Young Mania Rating Scale (YMRS) 

score. After the 4-week follow-up period, significantly more 

aripiprazole-treated patients showed a $50% reduction 

in total YMRS score compared to patients in the placebo 

group. These results suggested strong efficacy of aripiprazole 
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administered for acute-stage bipolar disorder in children 

and adolescents. Somnolence and EPS were the most com-

monly reported adverse events, with higher rates among the 

patients who received aripiprazole 30 mg than aripiprazole 

10 mg. No significant difference in average weight gain was 

observed among the two different dosage groups and the 

placebo group: aripiprazole 10 mg, +0.82 kg; aripiprazole 

30 mg, +1.08 kg; placebo group +0.56 kg.

In the follow-up report of the same study,74 the acute 

double-blind treatment was extended for up to 26 weeks 

(n=210; age range: 10–17 years). This extended study 

was completed by 32.4% of the patients: 45.3% receiving 

aripiprazole 10 mg/day, 31.0% aripiprazole 30 mg/day, 

and 18.8% placebo. Total YMRS score improvements 

were significantly greater (P,0.001) with both aripipra-

zole doses compared with placebo at the endpoint in the 

protocol-specified last observation carried forward analyses. 

However, this difference was not found in the observed 

case or mixed-model repeated measures at week 30. All 

analyses showed that, compared to placebo, both aripip-

razole doses produced better results regarding response 

rates, and the Children’s Global Assessment Scale (CGAS) 

of Functioning and Clinical Global Impressions (CGI): 

Bipolar severity of overall and mania scores at endpoint. 

Headache, somnolence, and EPS were the most frequently 

reported side effects. Compared to placebo, both doses of 

aripiprazole showed longer overall time to all-cause discon-

tinuation – aripiprazole 10 mg/day, 15.6 weeks; aripiprazole 

30 mg/day, 9.5 weeks; placebo, 5.3 weeks; P,0.05 for 

both dose groups versus placebo – thus, both aripiprazole 

dosages were generally well-tolerated and superior to 

placebo. However, low completion rates were observed in 

each group, despite the treatment benefits.74

In a post-hoc analysis75 of the results of the 4-week, 

multicenter, double-blind, randomized placebo-controlled 

study of Findling et  al,40 296 eligible subjects were ran-

domized to three groups: 98 patients received aripiprazole 

10 mg/day, 99 patients (of 10–17 years of age) received 

aripiprazole 30 mg/day, and 99 patients received placebo. 

The 4-week study was completed by 237 patients (80.1%). 

Eleven YMRS line items were evaluated, of which seven were 

significantly improved in both aripiprazole treatment groups 

compared to in the placebo group. The greatest effect sizes 

were observed in the following YMRS line items: irritabil-

ity (effect size of 0.7; treatment effect of 1.43; P,0.001), 

aggressive behavior (effect size of 0.7; treatment effect 

of 1.38; P,0.001), and increased motor activity/energy 

(effect size of 0.6; treatment effect of 0.86; P,0.001). These 

findings indicated that treatment with aripiprazole led to 

improvements in a broad range of symptoms included in the 

YMRS scale.17 A secondary analysis76 of the results from the 

same study40 reviewed the data from patients (n=296; age 

range: 10–17 years) who had a bipolar I disorder-associated 

acute manic/mixed episode and who were randomized to 

receive 10 mg or 30 mg aripiprazole per day or placebo. 

Defining a response as a $33% reduction in total YMRS 

score, the response rates were 73% for aripiprazole 10 mg/

day (number needed to treat [NNT] =3), 77% for aripipra-

zole 30 mg/day (NNT =3), and 38% for placebo. Applica-

tion of the more stringent response definition of a $50% 

reduction in total YMRS score resulted in a generally lower 

magnitude of the response to treatment with aripiprazole or 

placebo: aripiprazole 10 mg/day, 45%, NNT =5; aripiprazole 

30 mg/day, 64%, NNT =3; placebo, 25.5%.76

Tramontina et  al77 performed a placebo-controlled 

double-blind trial to assess the response to aripiprazole 

treatment for bipolar disorder with comorbid attention-

deficit/hyperactivity disorder (ADHD) among children 

and adolescents. Over 6 weeks from baseline to endpoint, 

scores of CGI-Severity (CGI-S), YMRS, and the Child 

Mania Rating Scale: Parental Version were reduced to a 

significantly greater degree in the aripiprazole-treated group 

(n=18; age range: 8–17 years) compared to the placebo 

group (n=25). The aripiprazole group also showed higher 

remission and response rates compared to placebo. Weight 

and ADHD and depressive symptoms did not significantly 

differ between groups. Sialorrhea and somnolence were 

reported significantly more frequently in the aripiprazole 

group. Overall, aripiprazole appeared to effectively improve 

global functioning and reduce symptoms of mania without 

associated weight gain or severe adverse events. However, 

as the study population presented comorbid conditions, the 

conclusions must be cautiously evaluated.77

A network meta-analysis78 included studies that 

compared antipsychotic treatment with aripiprazole,40,77 

olanzapine,28 quetiapine,79 and risperidone26 to administra-

tion of placebo at week 3. The results showed significantly 

better YMRS responses with aripiprazole compared with 

placebo. However, no significant differences were observed 

between aripiprazole and the other three second-generation 

antipsychotics.

Non-RCTs
Barzman et  al80 reviewed the medical char ts for 

30 aripiprazole-treated cases of schizoaffective disorder 

bipolar type, or bipolar disorder I, II, or not otherwise 
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specified among children and adolescents (age range: 

5–19 years; mean starting dose of aripiprazole: 9±4 mg/day; 

mean final dose of aripiprazole: 10±3 mg/day). With 

response defined as a final CGI-Improvement (CGI-I) score 

of #2, the overall response rate was 67%. From baseline 

to the study endpoint, the patients showed significantly 

improved CGI-S scores (4.2±0.8 to 2.8±1.0; signed rank 

of −172; P,0.0001; effect size of 1.90) and CGAS scores 

(48±11 to 65±11; signed rank of 191; P,0.0001). The 

patients commonly reported several side effects – including 

sedation (n=10, 33%), akathisia (n=7, 23%), and gastroin-

testinal disturbances (n=2, 7%) – but no serious adverse 

events were reported. Body weight measurements were 

available for 14 patients (47%) with 12 of the 14 patients 

(86%) showing weight loss (mean weight loss: 3±6 kg), 

and the weight changes from baseline to endpoint ranging 

from +5 to -21 kg.80

In another chart review, Biederman et  al81 identified 

41 pediatric patients with bipolar spectrum disorder who 

were treated with aripiprazole (age range: 4–17 years; 

average dose: 16.0±7.9 mg/day; average treatment duration: 

4.6 months). Of these patients, 71% showed improvement in 

manic symptoms based on a CGI-I score of #2 at endpoint. 

The aripiprazole treatment was well-tolerated.81 Biederman’s 

group later conducted a prospective open-label trial (n=19; 

age range: 6–17 years).39 The 8-week study was completed 

by 15 (79%) of the included 19 bipolar pediatric patients 

(age range: 6–17 years). Aripiprazole monotherapy with a 

daily dose of 9.4±4.2 mg was associated with significant and 

clinically important improvements in mean YMRS scores 

(−18.0±6.9; P,0.0001). Two patients dropped out due to 

EPS; however, aripiprazole was well-tolerated in all other 

cases and did not lead to significantly increased body weight 

(1.8±1.7 kg; P=0.2).39

Oh et al2 reviewed medical records from 127 cases of 

pediatric bipolar disorder (age range: 4–18 years; mean 

age: 12.29±3.47 years) including 91 (71.7%) male and 

36 (28.3%) female patients. Among this patient population, 

62 patients (48.8%) received aripiprazole (average dose: 

13.16±2.80 mg/day), 52 (40.9%) risperidone, eleven (8.7%) 

quetiapine, and two (1.6%) paliperidone. CGI-S scores at 

patient visits two and three were lower in the aripiprazole 

treatment group compared to in the other treatment groups. 

CGI-I scores at visit two were also lower within the aripip-

razole treatment group. All administered atypical antipsy-

chotic treatments were well-tolerated, leading to no serious 

side effects. The authors concluded that, in the early phase 

of treatment, aripiprazole may be more effective than other 

atypical antipsychotics (Table 1).2

Aripiprazole safety data in children 
and adolescents
Body weight and metabolic parameters
As mentioned in the section “Aripiprazole metabolism and 

pharmacokinetic profile”, aripiprazole is less associated with 

weight gain compared to other antipsychotics due to its low 

affinity for histamine H1 receptors, and its partial antagonism 

of the weight gain- and obesity-associated serotonin 5-HT2C 

receptors.53,54,67 In the nonrandomized Second-Generation 

Antipsychotic Treatment Indications, Effectiveness and Tol-

erability in Youth (SATIETY) cohort study, Correll et  al66 

evaluated cardiometabolic effects following a median of 

10.8 weeks of treatment with second-generation antipsychotics 

among 338 patients of 4–19 years of age who were naïve to 

antipsychotic medication. Over the course of treatment, mean 

body weight increased by 8.5 kg among patients treated with 

olanzapine (n=45), 6.1 kg in the quetiapine treatment group 

(n=36), 5.3 kg with risperidone treatment (n=135), 4.4 kg with 

aripiprazole (n=41), and only 0.2 kg among untreated patients 

(n=15). The groups treated with olanzapine and quetiapine, 

respectively, showed significant increases in the mean levels of 

total cholesterol (15.6–24.3 mg/dL and 9.1–17.7 mg/dL), tri

glycerides (24.3–38.9 mg/dL and 37.0–63.8 mg/dL), non-high 

density lipoprotein (HDL) cholesterol (16.8–24.3 mg/dL and 

9.9–18.4 mg/dL), and the ratio of triglycerides to HDL choles-

terol (0.6–0.9 and 1.2–2.0). The risperidone treatment group 

showed significantly increased triglycerides (9.7–19.0 mg/dL). 

No significant metabolic changes were detected between base-

line and endpoint in the aripiprazole or untreated groups.

Fraguas et  al82 reviewed studies of second- and 

third-generation antipsychotic use in children and adolescents 

with psychotic and bipolar spectrum disorders, analyzing the 

mean weight gains across the studies. In placebo groups, mean 

weight changes ranged from −0.8 kg to +2.5 kg. The mean 

weight gain ranges among treated patients were as follows: 

olanzapine: +3.8 kg to +16.2 kg (n=353); clozapine: +0.9 kg 

to 9.5 kg (n=97); risperidone: +1.9 kg to +7.2 kg (n=571); 

quetiapine: +2.3 kg to +6.1 kg (n=133); and aripiprazole: 

0 kg to +4.4 kg (n=451).82

Of the studies that have evaluated weight gain among 

atypical antipsychotic-treated children and adolescents, 

most are observational and involve only a short treatment 

period.83,84 Findling et al85 performed a long-term placebo-

controlled trial in autistic children, and reported that, 
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compared to placebo recipients, aripiprazole-treated patients 

exhibited a higher average weight gain (+1.6 kg). The results 

of a network meta-analysis78 indicate that aripiprazole use 

leads to less weight gain than the use of olanzapine or que-

tiapine. Although the available data suggest that aripiprazole 

causes less weight gain than other atypical antipsychotics, 

weight should still be carefully monitored throughout arip-

iprazole treatment.

EPS and akathisia
To our knowledge, there is not yet a conclusive report of 

the akathisia prevalence among children and adolescents 

treated with aripiprazole for bipolar disorder. Multiple 

randomized, double-blinded, placebo-controlled trials 

in aripiprazole-treated children and adolescents with 

schizophrenia,86 bipolar type I disorder,40 and autism36,37 

have reported more frequent EPS occurrence following 

administration of aripiprazole than placebo. Such instances 

of EPS have included tremor, salivation, and dystonia, but 

of a mild-to-moderate degree. Patients treated with a high 

dose of aripiprazole (30 mg/day) were reported to more 

commonly display akathisia, but this prevalence was com-

parable to those observed in groups receiving aripiprazole 

10 mg/day or placebo.86

Among patients with bipolar I disorder, Findling et al40 

reported a higher akathisia rate in those given aripiprazole 

10 mg/day or greater compared with the control group. 

However, other publications have reported comparable rates 

of akathisia occurrence between aripiprazole-treated and 

placebo groups.36,37 Overall, there is not yet any consen-

sus regarding rate of akathisia among aripiprazole-treated 

patients. However, it seems likely that akathisia may occur 

more frequently in aripiprazole-treated children and adoles-

cent patients who receive higher doses.40,86

Sedation
Since aripiprazole has only a low affinity for histamine 

H1 receptors,67 it is associated with a low incidence of 

oversedation among pediatric patients with schizophrenia86 

or autism.36,37 As is the case with other childhood psychi-

atric disorders, aripiprazole treatment for bipolar disorder 

was not associated with any reported adverse events of 

sedation; however, sleepiness has been more commonly 

observed following aripiprazole treatment compared to 

placebo.40 Higher aripiprazole dosage is considered to more 

frequently induce sleepiness and sedation in children and 

adolescents.40,86

Serum prolactin
Randomized, double-blinded, placebo-controlled trials in 

patients with schizophrenia,86 bipolar type I disorder,40 

or autism36,37 have reported significantly lower serum 

prolactin levels following aripiprazole administration 

compared to at baseline, as well as in aripiprazole treat-

ment groups compared to placebo groups. In their review, 

Fraguas et al82 found that prolactin levels were most increased 

among risperidone-treated patients (range of mean change: 

8.3 ng/mL to 49.6 ng/mL), followed by olanzapine-treated 

patients (range of mean change: −1.5 ng/mL to +13.7 ng/mL), 

while aripiprazole treatment was associated with lower 

prolactin levels, and clozapine treatment and quetiapine 

treatment had no impact on prolactin.82 A Cochrane review 

meta-analysis35 states that aripiprazole treatment in children 

and adolescents often reduced prolactin levels to below 

the normal range. Similarly, the systemic review by Safer 

et al87 revealed that 60% of pediatric and adult aripiprazole-

treated patients exhibited subnormal prolactin serum levels 

compared to only 8% of unmedicated control subjects. The 

frequency of prolactin subnormality following aripiprazole 

treatment was twice as frequent in children as in adolescents 

and was minimal in adults. Serum prolactin level reduction 

is reportedly more prominent with higher aripiprazole dos-

age and with increased duration of treatment.87 The network 

meta-analysis78 revealed a lower prolactin increase following 

treatment with aripiprazole compared to with risperidone, 

olanzapine, or quetiapine.

Cardiac effects
No published double-blinded, placebo-controlled trial of 

aripiprazole in children and adolescents has demonstrated 

evidence of changes in heart rate, blood pressure, electrocar-

diogram, or QTc interval.36,37,86 One prospective, open-label 

study (n=25; age range: 5–17 years) investigated aripiprazole 

use for treating irritability in cases of Asperger’s disorder 

and pervasive developmental disorder not otherwise speci-

fied, and found no significant changes in the PR, QRS, RR, 

and QTc intervals after 14 weeks of aripiprazole therapy.88 

The posttreatment QTc values were all below 440 ms, and 

the administered dosage was not significantly correlated 

with the percent change in QTc.88 These results suggest that 

aripiprazole does not significantly impact cardiac health and 

carries a low risk of causing sudden death.

Another prospective open-label study89 investigated chil-

dren and adolescents with psychiatric disorders (n=60; age 

range: 4–15 years) who received new prescriptions for mono-
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therapy with aripiprazole (n=29; mean dosage: 7.4+3.1 mg/day) 

or risperidone (n=31; mean dosage: 1.5+1 mg/day). The 

patients each underwent electrocardiography before starting 

the new prescription as well as 2 months after administration. 

The results showed no pathological values of QT (QTc) or QT 

dispersion (QTd) in any patients, before or after treatment with 

either agent. However, the use of risperidone was associated 

with slight increases over time in both mean QTc (407.4+11.9 

ms before administration vs 411.2+13.0 ms after 2 months; 

P,0.05) and QTd (40.0+4.4 ms before administration vs 

44.7+5.5 ms after 2 months; P,0.001). On the other hand, 

the use of aripiprazole did not lead to any change of mean 

QTc, and resulted in only a slight increase of QTd (40.6+6.5 

ms before administration vs 46.3+7.2 ms after 2 months; 

P,0.01). The authors concluded that both drugs can be used 

in children without leading to clinically relevant modifications 

of QT interval.89

Gastrointestinal disturbances
A Cochrane review meta-analysis based on ten studies 

(n=3,340) including both adults and children/adolescents 

reported that aripiprazole treatment carried a risk of gastro-

intestinal disturbances.35

Place in therapy
Aripiprazole is used to improve emotional stability and also 

has antianxiety, sedative, and antidepressive effects. The 

high tolerability of this drug enables its safe administration 

to children and adolescents. Aripiprazole carries a low risk 

of condition deterioration – for example, acting out, manic 

switch, or disinhibition – and it can easily achieve rapid 

stabilization when administered to children and adolescents 

with bipolar disorders. As antidepressants are not established 

to be safe for use in children and adolescents, the antidepres-

sant effect of aripiprazole is highly valuable, especially in 

the treatment of bipolar depression.

Compared to typical antipsychotic drugs, aripiprazole is 

associated with lower rates of side effects, including sedation, 

weight gain, metabolic disorders, hyperprolactinemia, and EPS. 

To permit continuous treatment, a lower rate of side effects 

could be considered to be more critical in children and adoles-

cents than in adults. In their review, Greenaway and Elbe stated 

that aripiprazole use seems to minimally influence the metabolic 

profile in children and adolescents compared with most other 

atypical antipsychotics.34 Overall, aripiprazole appears to rep-

resent an important treatment option for some pediatric patients 

who experience poor efficacy or substantial adverse metabolic 

effects with other antipsychotic medications.34

It must also be noted that there is not yet evidence show-

ing that aripiprazole has superior efficacy compared to other 

second-generation antipsychotics.78 Aripiprazole has been 

recommended by the National Institute for Health and Care 

Excellence (NICE) in the UK. However, the Evidence Review 

Group (ERG) – an external academic organization indepen-

dent of NICE – has critiqued the available clinical evidence 

regarding aripiprazole and its interpretation.78 There currently 

exists only limited evidence recommending any specific role 

for aripiprazole in clinical treatment. Moreover, the licensed 

authorization may not represent an accurate reflection of 

real-world prescribing practices, for example, regarding the 

restriction to 12 weeks of treatment. Aripiprazole is presently 

the only atypical antipsychotic that is licensed in the UK 

for administration to adolescents over 13 years of age with 

bipolar I disorder. However, there is not currently sufficient 

evidence to allow NICE to recommend that aripiprazole hold 

a specific position in the treatment pathway as compared with 

other second-generation antipsychotics commonly used in 

this patient population.78

Limitations
This study has several limitations. First, only a limited 

number of RCTs have investigated the tolerability and 

efficacy of aripiprazole for treatment of bipolar disorder 

in children and adolescents. Therefore, conclusions drawn 

from the available studies must be cautiously evaluated, 

and there remains a need for additional data from controlled 

studies and head-to-head comparison studies. Second, there 

are also few studies that have evaluated the consequences 

of long-term aripiprazole treatment. Third, in light of the 

diversity or heterogeneity and the various phases of bipolar 

disorder, few studies have investigated optimal treatment 

for each subtype (such as bipolar I, bipolar II, bipolar 

spectrum disorder, or temper dysregulation disorder with 

dysthymia) or phase (such as bipolar depression, bipolar 

mania, acute mania, hypomania, mixed episode, or mainte-

nance treatment phase) in children and adolescents. Fourth, 

aripiprazole’s specific mechanism of action that results in its 

efficacy against bipolar disorder remains to be elucidated. 

Further investigations are needed to shed additional light 

on these issues.

Conclusion
The presently reviewed RCTs and non-RCTs have generally 

concluded that aripiprazole appears to be an effective and 

well-tolerated treatment for bipolar disorder among children 

and adolescents, although the number of RCTs remains 
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limited. Compared to other antipsychotic medications, 

aripiprazole leads to lower rates of adverse events that often 

lead to drug discontinuation. However, there is not yet suf-

ficient evidence to suggest that aripiprazole is more effective 

compared to other second-generation antipsychotics. Hence, 

it is impossible to recommend aripiprazole more highly than 

other second-generation antipsychotics for the treatment of 

bipolar disorder in children and adolescents. Future head-

to-head comparison studies are needed to produce the data 

required to make such recommendations.
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