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Abstract The atypical antipsychotic quetiapine has been

used in different psychotic and non-psychotic disorders in

children and adolescents in randomized clinical trials,

open-label studies and chart reviews. Most of these studies

suggest that quetiapine may be a promising agent with a

potential for use in young patients. The aim of this paper is

to critically review available literature on quetiapine in the

treatment of children and adolescents with a variety of

psychiatric disorders, including psychotic disorders, bipo-

lar disorders (manic and depressive episodes), conduct

disorder, autism spectrum disorder, Tourette’s syndrome

and personality disorders. Furthermore, we report on pos-

sible neurochemical pathways involved during treatment

with quetiapine, and discuss some issues that are clinically

relevant in daily practice, such as titration strategies, safety

and tolerability, and monitoring possible side effects.

Controlled studies support the short-term efficacy for

treating psychosis, mania, and aggression within certain

diagnostic categories. However, although quetiapine seems

well tolerated in various pediatric populations during acute

and intermediate treatments, and hyper-prolactinemia and

extra-pyramidal side effects are consistently low among

studies, weight gain and alterations in lipid profile need to

be closely monitored. Furthermore, the distal benefit/risk

ratio during long-term treatment remains to be determined.

Key Points

Empirical evidence supports the efficacy of

quetiapine in adolescents with schizophrenic

spectrum disorders and bipolar mania.

Quetiapine appears to be well tolerated in the short

term and medium term, but long-term safety has not

been clearly determined.

Weight gain and metabolic effects, namely the lipid

profile, should be closely monitored also in the short

term.

1 Introduction

Over the past 20 years, the use of second-generation an-

tipsychotics (SGAs) in the treatment of children and ado-

lescents with a range of psychiatric conditions and

symptoms, including psychosis, bipolar disorder, aggres-

sive and disruptive behavior, autism spectrum disorder

(ASD), and tic disorders, has markedly increased. This

rapid rise reflects the expectation of greater safety and

tolerability, compared with first-generation antipsychotics

(FGAs), particularly with respect to extra-pyramidal

symptoms (EPS), although information about head-to-head
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differences in efficacy and tolerability of antipsychotics

remains scarce in children and adolescents [1]. Findings

from real life indicate that SGAs are prevalently used in

off-label indications, are prevalently the sole antipsychotic

(less than 10 % are in association with other SGAs), and

have a low rate (16 %) of switch to other SGAs during the

first year of treatment [2].

Quetiapine is a low-affinity dopamine D2 receptor

antagonist, frequently used in clinical child and adoles-

cent psychiatric practice [3]. It has been approved by the

FDA for the treatment of schizophrenia and bipolar

disorder for ages 13–17 years, but it has not been ap-

proved by the European Medicines Agency (EMA) for

use below age 18 years. The pharmacokinetics of the

quetiapine immediate-release (IR) formulation has been

studied in both adults and youth, while less information

is available on the quetiapine extended-release (XR)

formulation in children and adolescents. Patients aged

10–17 years receiving quetiapine IR, compared with a

parallel adult population, presented similar pharmacoki-

netic, safety, and tolerability profiles by dose escalation,

suggesting that no dosage adjustment is required when

treating patients of these ages [4]. An analysis of que-

tiapine IR pharmacokinetics in adolescents revealed that

at the end of weeks 2 and 8, quetiapine disposition was

linear over the dose range studied [5, 6]. The elimination

half-life of the drug averaged 3.9 and 2.9 h and total

body clearance averaged 3.5 and 3.0 L/h/kg after study

weeks 2 and 8, respectively. Recent research suggests

that children and adolescents are likely to achieve a

similar exposure following administration of either the

XR formulation once daily or the IR formulation twice

daily at similar total daily doses [7]. The relative ex-

posure following administration of the XR formulation in

adults, 13- to 17-year-olds, and 10- to 12-year-olds fol-

lowed a similar pattern to the IR formulation.

The aim of the present descriptive review is to sum-

marize all relevant articles on quetiapine use in several

clinical conditions and discuss some issues that are

clinically relevant in daily practice, such as titration

strategies, safety and tolerability, and monitoring possible

side effects.

A systematic Medline/PubMed search of the papers

published in English between 1999 and December 2014

was conducted, using as key words ‘‘quetiapine’’ and

‘‘children’’. The search was then repeated adding the most

important psychiatric disorders [schizophrenia, bipolar

disorder/mania, depression, anxiety, conduct disorder,

autism spectrum disorder, personality disorder, tic disorder/

Tourette’s syndrome (TS)]. Only studies including patients

younger than 18 years of age were considered for this

review. Table 1 provides a summary of the studies

identified.

2 Early-Onset Schizophrenia

Three open-label studies, whose duration ranged between 3

and 12 weeks, firstly suggested a possible role of queti-

apine at doses up to 800 mg in the treatment of early-onset

schizophrenia (EOS) [5, 8, 9], but data relied on few pa-

tients and were uncontrolled.

More recently, a large randomized placebo-controlled

study [10], tested the efficacy and safety of quetiapine

monotherapy in 220 adolescents, aged 13–17 years, with

schizophrenia and a Positive and Negative Syndrome Scale

(PANSS) total score of C60. Patients were randomized to

6 weeks of quetiapine (400 or 800 mg/day) or placebo

treatment. The primary efficacy measure was change in

PANSS total score from baseline to day 42. Safety end-

points included adverse events and assessments of clinical

chemistry values, suicidality, and EPS. The mean change in

PANSS total score from baseline to endpoint was -27.31

with quetiapine 400 mg/day, -28.44 with quetiapine

800 mg/day, and -19.15 with placebo (p = 0.043 and

0.009 for quetiapine 400 and 800 mg/day, respectively).

Several secondary efficacy outcomes, including Clinical

Global Impression-Improvement (CGI-I) score, were con-

sistent with the primary outcome measure in demonstrating

significantly greater improvement in quetiapine groups

than in the placebo group. Mean changes in body weight at

day 42 were 2.2 and 1.8 kg for quetiapine 400 and

800 mg/day, respectively, and -0.4 kg for placebo. Mean

changes in clinical chemistry, including total cholesterol

and triglycerides, were numerically greater in the queti-

apine groups than in the placebo group. Adverse events

associated with quetiapine were mostly mild to moderate,

and consistent with previous studies including adult schi-

zophrenic patients.

Few comparative studies of SGAs have explored efficacy

and safety in psychotic disorders in children and adolescents.

Jensen et al. [11] conducted a pilot study to demonstrate the

feasibility of the treatment and measurement protocols, to

plan the design of a subsequent randomized controlled trial.

Thirty children and adolescents (10–18 years) fitting diag-

nostic and statistical manual of mental disorders-fourth

edition (DSM-IV) criteria for a schizophrenia-spectrum

disorder (schizophrenia, schizoaffective, schizophreniform,

psychotic disorder not otherwise specified) were randomized

to receive 12 weeks of open-label, flexibly dosed treatment

with either risperidone (3.4 ± 1.5 mg), olanzapine

(14.0 ± 4.6 mg), or quetiapine (611 ± 253.4 mg). Twenty-

one (70 %) of 30 subjects completed the study, without

statistically significant difference in the change in PANSS

total scores. However, the authors highlighted the possibility

of a large differential treatment effect favoring risperidone

relative to quetiapine (risperidone vs. quetiapine, d = 1.10

[95 % confidence interval (CI) 0.09–2.01]), suggested by the

126 G. Masi et al.
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point estimate. They proposed further research with larger

samples and only two treatment arms aiming to explore

clinically significant differential treatment effect between

risperidone and quetiapine.

Arango et al. [12] compared efficacy, safety, and tol-

erability of quetiapine and olanzapine in 50 adolescents

aged 16 ± 1.2 years, with first episode psychosis. The

participants were randomized to quetiapine or olanzapine

in a 6-month open-label study, and 32 patients, 16 for each

treatment group, completed the trial. At the end of the

study, a significant reduction in all clinical scales was

recorded in both treatment groups, with the exception of

the negative scale of the PANSS for olanzapine, and the

general psychopathology scale of the PANSS for quetiap-

ine. The only difference between treatment arms on the

clinical scales was observed on the patients’ Strength and

Difficulties Questionnaire (SDQ) scale, with greater im-

provement for olanzapine. However, patients on olan-

zapine increased much more their body mass index (BMI),

gaining 15.5 kg versus 5.5 kg for patients on quetiapine.

The efficacy of pharmacotherapy with antipsychotics,

including quetiapine, was assessed in the Child and Ado-

lescent First-Episode Psychosis Study (CAFEPS), a

naturalistic longitudinal study of early-onset first psychotic

episode [13]. Data from the first year of study from six

different centers compared the most frequently used agents

after 6 months treatment in 110 patients (9–17 years),

38.2 % with psychotic disorder not otherwise specified,

39.1 % with schizophrenia-type disorder, 11.8 % with de-

pressive disorder with psychotic symptoms, and 10.9 %

with bipolar disorder, manic episode with psychotic

symptoms. Efficacy and safety measures were the PANSS,

CGI, Disability Assessment Schedule (DAS), and Global

Assessment of Function (GAF) scales, administered at

baseline and at 6 months, and the Udvalg for Kliniske

Undersøgelser (UKU) at 6 months. The most frequently

used antipsychotic agents were risperidone (n = 50), que-

tiapine (n = 18), and olanzapine (n = 16). Patients who

received olanzapine or quetiapine had more negative and

general symptoms at baseline. No significant differences

were found in the reductions on any scale in patients

treated with risperidone, quetiapine, or olanzapine for

6 months. Weight increase was greater with olanzapine

than with risperidone (p = 0.020) or quetiapine

(p = 0.040). More neurological side effects were reported

with risperidone than with olanzapine (p = 0.022). All side

effects were mild or moderate.

Another comparative study assessed the efficacy and

tolerability of quetiapine in adolescents with first onset

psychosis, using risperidone as a comparator [14]. Twenty-

two patients were randomized to receive quetiapine (up to

800 mg/day) or risperidone (up to 6 mg/day) for 6 weeks.

No statistical differences in outcome symptom ratings

emerged in terms of efficacy or tolerability between the

two drugs, although some clinically significant differences

seem to favor the efficacy of risperidone over quetiapine.

Patients taking quetiapine showed less clinical improve-

ment in total positive and negative symptoms, clinical

global severity and depression at 6 weeks, compared with

those taking risperidone. Interestingly, in this study both

treatments were associated with weight gain and sedation,

but more patients on quetiapine experienced over 10 %

weight gain. Risperidone was significantly more likely to

be associated with elevation in serum prolactin levels, EPS

and/or need for anticholinergic medication.

Robles et al. [15] explored the effects of quetiapine on

some cognitive measures in patients with early-onset psy-

chosis after 6-months treatment. Fifty adolescents were

randomized to receive quetiapine (n = 24) or olanzapine

(n = 26) in a single-blind study. According to a neu-

ropsychological battery administered at baseline and after

6-months’ treatment, in the 32 patients (quetiapine,

n = 16; olanzapine, n = 16) who completed at least

6-months of treatment, no changes were observed in cog-

nitive performances with the assigned medications, there

was no evidence of any differential efficacy of olanzapine

or quetiapine on cognitive improvement, and neither group

showed statistically significant gains, although some trends

toward cognitive improvement were observed for the

olanzapine group.

In summary, studies have shown that quetiapine

200–800 mg/day improves psychotic symptoms in patients

aged 11–17 years with EOS, and presents acceptable safety

and tolerability, with no serious unexpected events re-

ported. Compared with a parallel adult population, there

were similar pharmacokinetic, safety and tolerability pro-

files by dose escalation, suggesting that no dosage adjust-

ment is required when treating patients of these ages. Some

comparative studies including risperidone and olanzapine

suggest that quetiapine may be less effective, but with less

severe side effects.

3 Bipolar Disorder (Mania/Hypomania/Bipolar

Spectrum)

The only randomized, placebo-controlled trial in bipolar

children and adolescents is a large study [16] exploring the

efficacy and safety of quetiapine monotherapy in 277

bipolar patients aged 10–17 years, with a manic episode

and Young Mania Rating Scale (YMRS) total score

of C20, randomized to 3 weeks of quetiapine (400 or

600 mg/day) or placebo. The change in YMRS total score

from baseline to endpoint was -14.25, -15.60, and -9.04

for quetiapine 400 mg/day, quetiapine 600 mg/day, and

placebo, respectively (p \ 0.001, each quetiapine dose vs.
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placebo). Significant improvement in YMRS score versus

placebo first appeared at day 4 (p = 0.015) with quetiapine

400 mg/day, and day 7 (p \ 0.001) with quetiapine

600 mg/day. Mean changes in body weight at day 21 were

1.7 kg for both quetiapine doses and 0.4 kg for placebo.

Larger mean increases in total cholesterol, low-density

lipoprotein cholesterol, and triglycerides were observed

more frequently with quetiapine than placebo, broadly

consistent with the known profile of quetiapine in adults

with bipolar disorder.

DelBello et al. [17] explored the efficacy and tolerability

of quetiapine in combination with divalproex in bipolar

adolescents with acute mania in a randomized, double-

blind, placebo-controlled study. Quetiapine plus divalproex

were compared with divalproex alone in 30 manic or mixed

bipolar I adolescents (12–18 years), who firstly received

divalproex at a dose of 20 mg/kg, and were then random-

ized to 6 weeks of combination therapy with quetiapine

(450 mg/day) (n = 15) or placebo (n = 15). According to

a change from baseline to endpoint in YMRS score and

YMRS response rate, the divalproex ? quetiapine treat-

ment was associated with a statistically significantly

greater improvement in YMRS score from baseline to

endpoint (p = 0.03), as well as a significantly greater

YMRS response rate (87 vs. 53 %, Fisher’s exact test,

p = 0.05), compared to the divalproex alone treatment.

Group differences in safety measures were not found, but

mild to moderate sedation was significantly more common

in the divalproex ? quetiapine group.

In a subsequent study, DelBello et al. [18] further ex-

plored comparative efficacy of quetiapine and divalproex in

50 bipolar patients aged 12–18 years, with manic or mixed

episode, randomized to quetiapine (400–600 mg/day) or

divalproex (serum level 80–120 lg/mL) for 28 days in a

double-blind study. According to a change in YMRS score,

no statistically significant group differences were evident

across the 28 days of the study (p = 0.3), but improvement

in YMRS scores occurred more rapidly in the quetiapine than

in the divalproex group for both the last-observation carried

forward (p = 0.01) and observed data (p = 0.03). Response

and remission rates were significantly greater in the queti-

apine than in the divalproex group (p \ 0.03). Adverse

events did not differ significantly between groups.

Finally, DelBello et al. [19] have explored the efficacy

and tolerability of quetiapine in the treatment of adoles-

cents at high risk for developing bipolar I disorder. Twenty

adolescents aged 12–18 years, with mood symptoms not

fitting diagnostic and statistical manual of mental disor-

ders-fourth edition, text revised (DSM-IV-TR) diagnostic

criteria for bipolar I disorder (11 with bipolar disorder not

otherwise specified (BD-NOS), three with bipolar disorder

type II (BD II), three with dysthymia, two with cy-

clothymia, and one with major depressive disorder) and

with at least one first-degree relative with bipolar I disor-

der, prospectively received quetiapine in a single-blind,

12-week study. These patients presented a YMRS score

of C12 or a Children’s Depression Rating Scale-Revised

(CDRS-R) score of C28 at baseline. According to an

endpoint CGI-I scale score of 1 or 2 (‘‘much’’ or ‘‘very

much’’ improved), 87 % of patients were responders at

week 12 (endpoint dose = 460 ± 88 mg/day). YMRS

scores decreased from 18.1 ± 5.5 at baseline to 8.7 ± 7.9

at endpoint (p \ 0.0001), and CDRS-R scores decreased

from 38.2 ± 9.8 to 27.7 ± 9.3 (p = 0.0003). Somnolence,

headache, musculoskeletal pain, and dyspepsia were the

most frequently reported adverse events, but no subjects

discontinued because of adverse events.

An open-label study [20] has addressed the important

issue of efficacy and safety of quetiapine monotherapy in

very young bipolar children in the preschool and school-

age years. The study was an 8-week, prospective, open-

label trial including 30 preschool children (age 4–6 years)

and 19 school-age children (age 6–15 years) with bipolar

spectrum disorders. Baseline YMRS at entry was

34.5 ± 5.5 in preschoolers and 30 ± 6.5 in school-age

children. Twenty preschool and 14 school-age patients

completed the trial. Quetiapine was titrated to a mean

endpoint dose of 175.8 ± 63.8 mg/day in preschool and

248.7 ± 153.1 mg/day in school-age children. At end-

point, treatment was associated with similar and statisti-

cally significant improvement in mean YMRS scores in

preschool (-14.5 ± 11.5, p \ 0.001) and school-age

(-13 ± 9.8, p \ 0.001) children. Treatment-limiting ad-

verse events were reported in 3/30 preschool and 1/19

school-age children, namely weight gain (?3.1 ± 1.8 and

?7.4 ± 7.7 lb, respectively, p \ 0.001).

Scheffer et al. [21] have explored the effects of a rapid

loading of quetiapine in 75 bipolar children and adoles-

cents (6–16 years) with acute manic or hypomanic episode.

The medication started at 100 mg/day, increased to

400 mg/day by day 5, with subsequent dose adjustments

according to the clinical picture. Based on a clinical re-

sponse defined as a C50 % reduction in baseline scores on

the YMRS, and CGI-I scores of 1 (very much improved) or

2 (much improved) as secondary measures of response, and

remission defined as a YMRS score of B12, 94 % of the

sample had a CGI-I score of B2 at 8 weeks and 70 % were

in remission at 6 months. Sedation was reported by 50 %

of subjects during the first week, but this rate dropped to

5.6 % at 6 months. Blood pressure, weight change, som-

nolence, EPS, and akathisia did not occur during the study.

According to these studies, quetiapine monotherapy

(400 or 600 mg/day) is better than placebo and at least as

effective as divalproex, with a faster improvement of

manic symptoms in favor of quetiapine. Furthermore, some

data suggest that quetiapine may be used even in younger
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bipolar patients in preschool and school years, and in

adolescents with mood disorders and high risk for bipolar

disorder based on the YMRS score, even with a rapid

loading. Tolerability was similar to divalproex, even

though lipid profile and weight deserve close attention.

4 Bipolar Depression

Two double-blind, placebo-controlled studies have ad-

dressed the complex issue of the pharmacological treat-

ment of adolescent patients with bipolar depression. In the

first study, DelBello et al. [22] compared quetiapine and

placebo during depressive episodes in 32 adolescents with

bipolar I disorder. The patients were randomized to que-

tiapine (300–600 mg/day) or placebo for 8 weeks. Ac-

cording to the primary efficacy measure CDRS-R from

baseline to endpoint, there was no statistically significant

treatment group difference (p = 0.89, effect size = -0.05,

95 % CI -0.77 to 0.68). CDRS-R average rate of change

over the 8-week study period did not differ between groups

(p = 0.95). Furthermore, there were no statistically sig-

nificant differences in response (placebo 67 % vs. queti-

apine 71 %) or remission (placebo 40 % vs. quetiapine

35 %) rates. Also secondary efficacy measures, Hamilton

Anxiety Rating Scale (HAM-A), YMRS, and CGI-Bipolar

Version Severity (CGI-BP-S) scores were not statistically

different (p [ 0.7) between treatment groups. Dizziness

was more commonly reported in the quetiapine group

(41 %) than in the placebo group (7 %) (Fisher’s exact test,

p = 0.04). According to these results, quetiapine mono-

therapy was no more effective than placebo, even though

the high placebo response rate may have strongly affected

the interpretation of the results.

More recently, Findling et al. [23] assessed the efficacy

of quetiapine XR (dose range 150–300 mg/day) in 193

pediatric outpatients aged 10–17 years with bipolar I or II

disorder (current or most recent episode depressed) in a

large, multicenter, double-blind, randomized, placebo-

controlled study. The participants were treated for up to

8 weeks. In the 144 patients who completed the study

[n = 70 (75.3 %) in the quetiapine XR group; n = 74

(74.0 %) in the placebo group], according to the primary

study outcome, the CDRS-R total score, mean changes at

week 8 were -29.6 [standard error (SE 1.65)] with queti-

apine XR and -27.3 (SE 1.60) with placebo. The rates of

response and remission did not differ significantly between

treatment groups. The safety profile of quetiapine XR was

consistent with previous adult studies using quetiapine XR

and pediatric studies of quetiapine IR, including elevations

in triglycerides (9.3 % quetiapine XR; 1.4 % placebo

group) and thyroid stimulating hormone (TSH) (4.7 %

quetiapine XR; 0 % placebo group).

These two studies do not support the efficacy of queti-

apine monotherapy in children and adolescents with bipo-

lar depression, although the high placebo response may

have affected the results. Safety data are consistent with

studies with other psychiatric disorders, with the important

inclusion of the increase in TSH.

5 Bipolar Disorder and Comorbid Disruptive Behavior

Disorders

There are no placebo-controlled studies exploring the effi-

cacy of quetiapine in bipolar patients with comorbid dis-

ruptive behavior disorders (DBD). Barzman et al. [24]

compared the efficacy and tolerability of quetiapine and di-

valproex to improve impulsivity and reactive aggression in

adolescents with co-occurring bipolar disorder and DBD.

Inclusion criterion was a current diagnosis of bipolar I dis-

order, manic or mixed episode, and a lifetime and/or current

diagnosis of DBD that is a conduct disorder (CD) or oppo-

sitional defiant disorder. Furthermore, patients presented a

score of C14 on the PANSS Excited Component (EC)

and C4 on at least one of the PANSS EC items. Thirty-three

(92 %) of the 36 subjects with bipolar disorder and DBD met

the PANSS EC inclusion criteria, and they were randomized

to quetiapine (400–600 mg/day) or divalproex (serum level

80–120 lg/mL) for 28 days in a double-blinded study. Ac-

cording to a change in PANSS EC score over the study pe-

riod, a statistically significant within-treatment-group effect

for divalproex (from 20.6 to 13.3, p \ 0.0001) and queti-

apine (from 18.8 to 10.8, p \ 0.0001) was reported, without

statistically significant treatment group differences

(p = 0.7, d = 0.14). Furthermore, there was no significant

difference in the rate of improvement in the PANSS EC

scores between the two treatment groups.

A consecutive series of 40 adolescents with bipolar

disorder comorbid with CD (24 males, age range

12–18 years, mean age 14.9 ± 2.0 years) were enrolled to

assess the efficacy of quetiapine monotherapy in an open-

label study (mean final dose 258 ± 124 mg/day, range

100–600 mg/day) [25]. According to the response criteria

at the endpoint (3 months) [CGI-I 1 or 2, CGI-Severity

(CGI-S) 3 or less and improvement of at least 30 %

Children’s Global Assessment Scale (C-GAS) during 3

consecutive months], 22 patients (55 %) were responders.

Both CGI-S and C-GAS significantly improved

(p \ 0.0001). Of note, nine out of the 16 patients with

suicidality (56.3 %) improved this severe symptom during

the follow-up. An attention deficit hyperactivity disorder

(ADHD) comorbidity was associated with a worse re-

sponse rate. Eight patients (20 %) experienced moderate to

severe sedation and eight (20 %) increased appetite and

weight gain.
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Thus, according to these non-controlled studies, queti-

apine may be useful as monotherapy and as similarly ef-

fective as divalproex for the treatment of impulsivity and

reactive aggression in adolescents with bipolar and DBD.

6 Conduct Disorder

The only randomized, double-blind, placebo-controlled

study exploring the efficacy of quetiapine in youth with CD

is a small pilot study with two parallel arms, including nine

youths who received quetiapine and ten youths who receive

placebo [26]. The primary outcome measures were the

clinician-assessed CGI-S and CGI-I scales. Secondary

outcome measures included parent-assessed quality of life,

the Overt Aggression Scale (OAS), and the conduct prob-

lems subscale of the Conners’ Parent Rating Scale (CPRS-

CP). The final mean dose of quetiapine was

294 ± 78 mg/day (range 200–600 mg/day). Quetiapine

was superior to placebo on all the clinician-assessed mea-

sures and on the parent-assessed quality-of-life rating scale,

while no differences were found on the parent-completed

OAS and CPRS-CP. No EPS occurred in patients receiving

active drug, but one patient randomized to quetiapine de-

veloped akathisia, requiring medication discontinuation.

An open-label study explored the effectiveness and

pharmacokinetics of quetiapine in aggressive children with

CD in an 8-week trial, including 17 patients aged

6–12 years (16 boys, mean age 8.9 years) [6]. Outcome

measures included the Rating of Aggression Against Peo-

ple and/or Property Scale (RAAPPS), Nisonger Child Be-

havior Rating Form (NCBRF), and the 48-item Conners’

Parent Rating Scale (CPRS-48). The mean dose at week 8

was 4.4 ± 1.1 mg/kg. Significant decreases in the baseline

scores of the RAAPPS and several subscales of the NCBRF

and the CPRS were found by the end of the study

(p \ 0.05). No patient discontinued because of an adverse

event. No patient experienced EPS side effects.

A study from the same research group explored the

persistence of efficacy of quetiapine in the 18-week follow-

up of the abovementioned acute trial, including nine ag-

gressive males aged 6–12 years (mean 8.9 ± 1.2 years),

who had participated in the previous 8-week, open-label

trial [27]. Psychometric measures included the RAAPPS,

the NCBRF, the CPRS-48, the CGI-S, and the C-GAS. At a

median dose at the end of the study of 150 mg/day (range

75–350 mg/day), the mean psychometric scores did not

change substantially from baseline (corresponding to the

end of the 8-week trial), supporting a persistent efficacy of

quetiapine treatment. No patient discontinued treatment

because of an adverse event.

Kronenberger et al. [28] investigated the safety and effi-

cacy of add-on quetiapine to ongoing oral release osmotic

system methylphenidate (OROS MPH) in the treatment of

adolescents aged 12–16 years with ADHD and co-occurring

severe aggression poorly responsive to MPH monotherapy.

Participants openly received for 3 weeks OROS MPH

monotherapy titrated to 54 mg/day, followed by 9 weeks of

combination quetiapine–MPH in the 24 out of 30 par-

ticipants who failed to meet criteria for significant im-

provement of aggression with MPH alone. Investigator and

parent ratings of ADHD symptoms, aggression, and global

functioning improved significantly during both MPH

monotherapy treatment and during combined MPH–queti-

apine treatment. At the conclusion of combined treatment,

42 % of the sample met all criteria for clinically significant

improvement and 79 % showed minimal aggression. Mild

and transient sedation was reported by about half the cases.

Weight loss (0.9 kg) during MPH treatment was offset by

weight gain (1.2 kg) during combination treatment.

These data, even based on a small controlled study and

few open studies, suggest that quetiapine may be a possible

treatment option in aggressive youth with CD, with a good

stability over time after a good response to an acute

treatment. Furthermore, quetiapine may be a well-tolerated

adjunctive option in aggressive children with ADHD re-

sponding poorly to MPH alone.

7 Autism Spectrum Disorder

ASD constitutes a broad diagnostic category for which

SGAs are frequently prescribed off-label, while the FDA

approved risperidone and aripiprazole for the treatment of

irritability associated with autism in 2006 and 2009,

respectively.

Only a few open studies with small sample sizes have

explored possible efficacy of quetiapine in aggression and

irritability associated with ASD. A small study evaluated

the effectiveness of quetiapine in nine adolescents aged

10–17 years with ASD in a 12-week, open-label study [29].

Quetiapine was gradually titrated up to a daily dose of

300 mg, with possible further increases to a maximum

daily dose of 750 mg/day. According to the primary out-

come measure, the CGI-I, only two patients were ‘‘much’’

or ‘‘very much’’ improved, and only these same two pa-

tients continued quetiapine after the end of the study, ac-

cording to the parents’ will.

These findings are consistent with a previous retrospec-

tive study including ten consecutive outpatients (12.0 ±

5.1 years) receiving quetiapine (477 ± 212 mg/day) for a

mean of 22.0 ± 10.1 weeks [30]. Six of these patients were

considered responders on the basis of impressions from chart

review and Conners’ Parent Rating Scale (CPRS). Conduct,

inattention, and hyperactivity subscales of the CPRS pre-

sented the greatest improvements. Quetiapine was well
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tolerated, mild sedation being the most common side effect,

and no patient required treatment termination.

An 8-week open-label study included 11 adolescents

(eight boys, 13–17 years) [31]. The severity of the clinical

picture was assessed using the CGI-S, OAS, and Child Sleep

Habits Questionnaire (CSHQ). Non-significant changes

were obtained in autistic behavior (CGI-S 4.0 ± 0.6 vs.

CGI-S after 3.1 ± 1.1, p = 0.08), while aggressive behavior

improved significantly (OAS 2.1 ± 0.94 vs. 1.3 ± 0.64,

respectively, p = 0.028). Also sleep disturbances improved

significantly (CSHQ 49.0 ± 12 vs. 44.1 ± 9.6, p = 0.014).

These few findings do not support a strong efficacy of

quetiapine in ASD, compared with other available phar-

macological treatments (risperidone, aripiprazole).

8 Borderline Personality Disorder

A small open-label, prospective study explored the efficacy

of quetiapine in children and adolescents with borderline

personality disorder (BPD), refractory to previous treat-

ment with selective serotonin reuptake inhibitors (SSRIs)

(fluvoxamine, sertraline, or fluoxetine), who had pro-

nounced symptoms of depression, aggression, irritability,

and suicidal tendencies [32]. The open trial included 11

male and 11 female patients 9–17 years old (mean

15.4 ± 1.7); diagnosis was categorized as developing

BPD, according to DSM-IV criteria and the Revised Di-

agnostic Interview for Borderline Patients (DIB-R). Que-

tiapine (75–600 mg/day, mean 390 ± 153.3 mg/day) was

used as an add-on therapy to various SSRIs for 24 weeks.

The treatment increased (p \ 0.001) the total C-GAS

scores and significantly decreased total Modified Overt

Aggression Scale (MOAS) total score and scores in MOAS

aggression, irritability and suicidality subscales

(p \ 0.001) and six-item Kutcher Adolescent Depression

Scale (KADS-6) (p \ 0.001). The clinical improvement

remained stable over 24 weeks of study. Transient som-

nolence, dry mouth, and fatigue were evident in some pa-

tients during the first 2 weeks of the trial, but resolved

spontaneously; no other clinical side effects were recorded.

Given the paucity of data supporting pharmacological

treatment in adolescents with BPD, quetiapine may be a

possible option, with its good tolerability profile compared

with other antipsychotic agents (namely weigh gain and

sedation, which may increase the poor compliance of these

complex patients).

9 Tic Disorders and Tourette’s Syndrome

Only small open studies tested the efficacy of quetiapine in

children and adolescents with tic disorders or TS. A first

study [33] was an 8-week, open-label trial that included 12

subjects (mean age 11.4 ± 2.4 years). Mean dose of que-

tiapine at the end of the study was 72.9 ± 22.5 mg/day.

According to the primary outcome measure, the Yale

Global Tic Severity Scale (YGTSS), a statistically sig-

nificant improvement in tic scores was found, ranging from

30 to 100 %.

Another retrospective study included 20 patients aged

8–18 years [34]. The main outcome measure was the

YGTSS score. Quetiapine was started at 25 mg/day, and

the mean final dose was 114.6 ± 51.6 mg/day and

175.0 ± 116.8 mg/day at the fourth and eighth weeks of

treatment, respectively. The YGTSS score significantly

improved at 4 and 8 weeks (p \ 0.003), without abnor-

malities in routine laboratory parameters and serum pro-

lactin level, but with mild but significant increases in BMI

at 4 and 8 weeks compared with baseline. Neither bio-

chemical, electroencephalogram (EEG) and electrocardio-

gram (ECG) changes, nor relevant neurological or

autonomic symptoms between the baseline and the end of

study were found in the follow-up [35].

Although TS treatment is often unsatisfactory, as most

of the effective drugs are associated with severe side ef-

fects, and spontaneous waxing and waning of symptoms

limit the strength of the conclusions on treatment efficacy,

available evidence supports a greater efficacy of other

SGAs, particularly risperidone [36] and aripiprazole [37].

10 Possible Neurochemical Pathways Involved During

Treatment with Quetiapine

Some studies have explored possible neurochemical path-

ways involved in the therapeutic effect of quetiapine in

bipolar youth. It has been hypothesized that concentrations

of N-acetylaspartate (NAA) may be a putative measure of

neuronal integrity and metabolism in the central nervous

system (CNS), and that therapeutic mechanisms may be re-

flected in changes in NAA concentrations in the prefrontal

cortex. Chang et al. [38] examined the effects of quetiapine

monotherapy on these putative neurochemical systems and

their potential role as predictors of response in 26 adoles-

cents (nine boys, 15.6 years) with bipolar depression par-

ticipating in an 8-week placebo-controlled trial. Subjects

were scanned at baseline and after 8 weeks with proton

magnetic resonance spectroscopy (1H-MRS) in the right and

left dorsolateral prefrontal cortex (DLPFC) and anterior

cingulate cortex (ACC), to calculate absolute concentrations

of NAA and myo-inositol (mI). Of these subjects, five out of

16 subjects receiving quetiapine and five out of ten receiving

placebo were responders (50 % decrease in CDRS score).

There were no differences in NAA concentration changes

between the quetiapine and placebo groups. Regarding the
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NAA levels, there were no significant differences in the

changes in ACC and DLPFC between quetiapine and

placebo groups. Although baseline ACC mI did not predict

responder status, responders had significantly lower post-

treatment ACC mI values than non-responders (p = 0.004).

In summary, only post-treatment, but not baseline ACC mI

levels were associated with response to quetiapine in ado-

lescents with bipolar depression.

Adler et al. [39] used magnetic resonance spectroscopy to

examine prefrontal NAA in 31 patients receiving quetiapine

for bipolar mania, compared with 13 healthy controls, at

baseline and after 8 weeks of treatment. Bipolar subjects re-

ceived openly quetiapine monotherapy (mean dose

584 ± 191 mg); 14 remitted (YMRS B12), 11 patients did

not, and six patients were lost to follow-up. Bipolar and

healthy subjects did not significantly differ in baseline NAA or

degree of change during the 8 weeks. However, remitters

showed greater mean baseline NAA concentrations in the

right ventro-lateral prefrontal cortex compared with non-

remitters (p \ 0.05). In the ACC, remitters showed near sig-

nificantly decreased baseline NAA concentrations at baseline

(p \ 0.06) and significant differences in NAA change during

the 8 weeks of treatment (p \ 0.03). Manic patients who

remitted with quetiapine presented distinct patterns of base-

line prefrontal NAA concentration, coupled with decreased

NAA in the ACC with treatment, possibly related to an effect

of medication on neuronal metabolism. These data support the

suggestion that therapeutic effects of quetiapine involve

metabolic effects on specific prefrontal regions.

It has been hypothesized that aggressive behavior may be

associated with dysfunctions in an affective regulation net-

work, with prefrontal regions orbitofrontal cortex (OFC),

ACC, and DLPFC controlling the amygdala. A modulation

of the prefrontal–amygdala system may account for anti-

aggressive effects of medications effective in improving

disruptive behavior in various disorders. An in vivo obser-

vation of pharmacological influences on cortico-limbic

projections during human aggressive behavior was explored

in a double-blind, placebo-controlled study [40]. This study

compared quetiapine and placebo, administered for 3 suc-

cessive days prior to an functional magnetic resonance

imaging (fMRI) experiment assessing functional brain con-

nectivity during a virtual aggressive behavior in a violent

video game and an aggression-free control task in a non-

violent modification. Quetiapine increased the functional

connectivity of ACC and DLPFC with the amygdala during

virtual aggression, whereas OFC–amygdala coupling was

attenuated. These effects were observed neither for placebo

nor for the non-violent control. These results indicate a

pharmacological modification of aggression-related brain

networks in a naturalistic setting, and suggest a neuro-

biological model for the anti-aggressive effects of quetiapine

through a modulation of prefrontal–amygdala networks.

11 Safety: Monotherapy and Comparative Studies

in Short- and Long-Term Trials

In general, SGAs have superior tolerability profiles com-

pared with conventional agents [41]; however, clear dif-

ferences in tolerability exist among the new generation

antipsychotics [42]. Metabolic and hormonal side effects in

children and adolescents during SGAs are currently a se-

rious cause for concern.

Only two studies specifically explored the long-term

safety of quetiapine. In the first study, McConville et al. [43]

explored long-term safety of quetiapine in five boys and five

girls, aged 12.3–15.9 years, with schizoaffective disorder or

bipolar disorder with psychotic features in a single-site,

88-week, open-label extension of a clinical trial. In the open-

label trial, which followed directly after this trial, with

ending doses ranging from 300 to 800 mg/day, tolerability

and safety were supported by clinical laboratory tests, phy-

sical examinations, measurements of EPS, vital signs, in-

terviews for selective symptomatology, and ECGs. No EPS

or evidence of tardive dyskinesia were reported. There was a

non-significant increase in mean weight and BMI at week 64.

This long-term study suggests that quetiapine is a well-tol-

erated antipsychotic agent, although conclusions are limited

by small sample size [5].

In the second study, Findling et al. [44] evaluated the

safety of quetiapine monotherapy in children and adoles-

cents aged 13–17 years with schizophrenia or mania in a

26-week, open-label, continuation study including patients

who participated in one of two acute, double-blind,

placebo-controlled studies of IR quetiapine. Youth were

enrolled with flexible doses between 400 and 800 mg/day,

with options to reduce dosing to 200 mg/day on the basis

of tolerability. Of 381 patients enrolled in the open-label

study (n = 176, schizophrenia; n = 205, bipolar disorder),

237 patients (62.2 %) completed the study period (71 %,

schizophrenia; 54.6 %, bipolar disorder). The most com-

mon side effects reported during the study included som-

nolence, headache, sedation, weight increase, and

vomiting. A total of 14.9 % of patients experienced a shift

to potentially clinically significant low levels of high-

density lipoprotein (HDL) cholesterol, and 10.2 % of pa-

tients experienced a shift to potentially clinically sig-

nificant high triglyceride levels. Weight gain of C7 % was

reported in 35.6 % of patients between open-label baseline

and final visit. After adjustment for normal growth, 18.3 %

of study participants experienced clinically significant

weight gain (i.e., increase in BMI C0.5 standard deviations

from baseline).

Other comparative studies have addressed the safety of

different SGAs. Fraguas et al. [45] explored safety in 66

children and adolescents (44 males, 15.2 ± 2.9 years) with

schizophrenia or other psychoses who were treated for
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6 months with risperidone (n = 22), olanzapine (n = 20),

or quetiapine (n = 24). At the 6-month follow-up, 33 pa-

tients (50 %) showed significant weight gain. After

6 months, BMI z scores increased significantly in patients

receiving olanzapine and risperidone, but not with queti-

apine. Patients were considered ‘‘at risk for adverse health

outcome’’ if they met at least one of the following criteria:

(1) C85th BMI percentile plus presence of one or more

negative weight-related clinical outcome; or (2) C95th

BMI percentile. The number of patients at risk for adverse

health outcome increased from 11 (16.7 %) to 25 (37.9 %)

(p = 0.018). The latter increase was significant only in the

olanzapine group (p = 0.012). Total cholesterol levels in-

creased significantly in patients receiving olanzapine

(p = 0.047) and quetiapine (p = 0.016). Treatment with

quetiapine was associated with a significant decrease in

free thyroxin (p = 0.011).

Noguera et al. [46] reported on the 24-month follow-up

of the Child and Adolescent First-Episode Psychosis Study,

a longitudinal study including 110 patients aged

9–17 years, with early-onset first psychotic episodes, and

specifically focused on discontinuation rates, reasons for

discontinuation, and adverse effects of different SGAs.

Risperidone, quetiapine, and olanzapine were the most

commonly SGAs used. The discontinuation rate was

44.5 % at 6 months, 59.1 % at 12 months, and 70.9 % at

24 months. Discontinuation rates or reasons for discontin-

uation (adverse reaction, insufficient response, and other)

did not differ significantly among antipsychotics. At

6 months, significant differences were found in BMI in-

crease and BMI z score increase, which were higher with

olanzapine, and in neurological effects, which were higher

with risperidone; at 12 and 24 months, these differences

were no longer significant.

Patel et al. [47] have analyzed changes in short-term

weight and BMI in 103 children and adolescents receiving

olanzapine (n = 50, 13.9 ± 7.3 mg/day) or quetiapine

(n = 153, 510.9 ± 250.3 mg) for at least 2 weeks. The

olanzapine group gained an average of 3.8 kg and the

quetiapine group 0.03 kg. In the olanzapine group, BMI

increased by an average of 1.3 kg/m2; in the quetiapine

group, BMI decreased by 0.2 kg/m2. These findings in

weight and BMI change were significant even after con-

trolling for baseline differences.

Another large naturalistic, short-term study (10.5–11.2

weeks) compared quetiapine and other SGAs in terms of

cardio-metabolic effects [48]. Mean weight increases were

8.5 kg with olanzapine (n = 45), 6.1 kg with quetiapine

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

aripiprazole (n = 41), and 0.2 kg in the untreated com-

parison group (n = 15). With olanzapine and quetiapine,

respectively, mean levels of total cholesterol increased

significantly by 15.6 mg/dL (p \ 0.001) and 9.1 mg/dL

(p = 0.046), triglycerides by 24.3 mg/dL (p = 0.002) and

37.0 mg/dL (p = 0.01), non-HDL cholesterol by 16.8 mg/

dL (p \ 0.001) and 9.9 mg/dL (p = 0.03), and ratio of

triglycerides to HDL cholesterol by 0.6 (p = 0.002) and

1.2 (p = 0.004). With risperidone, triglycerides increased

significantly by 9.7 mg/dL (p = 0.04). Metabolic baseline-

to-endpoint changes were not significant with aripiprazole

or in the untreated comparison group.

Cohen et al. [42] reviewed 41 short-term (3- to 12-week)

controlled studies that evaluated SGA adverse effects in

youths, in terms of odds ratios (ORs) or mean average ef-

fects: aripiprazole (10 studies, n = 671); olanzapine (14

studies, n = 413); quetiapine (ten studies, n = 446);

risperidone (25 studies, n = 1,040); ziprasidone (four stud-

ies, n = 228); clozapine (five studies, n = 79, assessed only

for weight gain and somnolence); and placebo/untreated (23

studies, n = 1,138). Compared with placebo, significant

treatment-related increases were observed for weight gain

with olanzapine (3.99 ± 0.42 kg), clozapine (2.38 ±

1.13 kg), risperidone (2.02 ± 0.32 kg), quetiapine

(1.74 ± 0.38 kg), and aripiprazole (0.89 ± 0.32 kg). Glu-

cose levels increased only with risperidone (3.7 ± 1.36 mg/

dL) and olanzapine (2.09 ± 1.08 mg/dL). Cholesterol levels

increased with quetiapine (10.77 ± 2.14 mg/dL) and olan-

zapine (4.46 ± 1.65 mg/dL). Triglyceride levels increased

with olanzapine (20.18 ± 5.26 mg/dL) and quetiapine

(19.5 ± 3.92 mg/dL). Hyperprolactinemia occurred only

with risperidone (OR 38.63), olanzapine (OR 15.6), and

ziprasidone (OR 9.35). EPS occurred with ziprasidone (OR

20.56), olanzapine (OR 6.36), aripiprazole (OR 3.79), and

risperidone (OR 3.71). All SGAs increased the risk of som-

nolence/sedation.

More recently, a large prospective study described

metabolic effects of diverse antipsychotics in drug-naive

patients [49]. As expected, children and adolescents on

antipsychotics experienced weight gain; quetiapine showed

a lower weight gain than olanzapine and risperidone, and

this gain did not further increase after 3 months of treat-

ment. At a 6-month follow-up, treatment with quetiapine

was not associated with increases in other metabolic pa-

rameters (whereas both risperidone and olanzapine were),

and did not impact systolic blood pressure (as any other

antipsychotic studied).

A number of serious cardiovascular safety concerns re-

lated to the use of atypical antipsychotics, including que-

tiapine, have emerged, namely the corrected QT (QTc)

interval prolongation. Jensen et al. [50] evaluated the effect

of antipsychotics on QTc interval in youth receiving an-

tipsychotics, meta-analyzing the results of 55 randomized

or open clinical trials in 5,423 youth \18 years with QTc

data. According to this meta-analysis, the risk of patho-

logical QTc prolongation seems low, as aripiprazole sig-

nificantly decreased the QTc interval (-1.44 ms, 95 % CI
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-2.63 to -0.26, p = 0.017), while risperidone (?1.68,

95 % CI ?0.67 to ?2.70, p = 0.001) and even more

ziprasidone (?8.74, 95 % CI ?5.19 to ?12.30, p \ 0.001)

significantly increased QTc. Compared with pooled

placebo arms, aripiprazole decreased QTc (p = 0.007),

whereas ziprasidone increased QTc (p \ 0.001). Quetiap-

ine was not significantly associated with QTc changes from

baseline to last assessment greater than 60 ms, or QTc

prolongations greater than 500 ms.

Specific effect of quetiapine on ECG has been reviewed

in the available literature [51], and 12 case reports of QTc

interval prolongation have been found (only one patient

was younger than 18 years). Among these 12 case reports,

risk factors included female sex (nine cases), co-adminis-

tration of a drug associated with QTc interval prolongation

(eight cases), hypokalemia or hypomagnesemia (six cases),

quetiapine overdose (five cases), cardiac problems (four

cases), and co-administration of cytochrome P450 3A4

inhibitors (two cases). No significant correlation resulted

between QTc interval and quetiapine dose.

All patients (or the family) must be informed of this

potential risk when prescribing quetiapine, namely when

other co-occurring risk factors would amplify the risk, such

as congenital QTc prolongation, supratherapeutic doses,

co-administration of other drugs associated with QTc

prolongation, factors that increase drug levels, and pres-

ence of electrolyte derangements associated with

arrhythmias.

In summary, available data suggest that although que-

tiapine has a fairly good tolerability profile, as expressed

by the relatively low rate of discontinuation [27], most of

the data are undermined by the short duration of follow-

ups, as the median study duration of 8 weeks is insufficient

to assess the full impact of these outcomes, i.e., in terms of

risk of diabetes and cardiovascular diseases. Furthermore,

findings are not totally consistent among studies, as in

several studies weight gain is not a reason of concern,

while in others, it is greater than for risperidone. Similarly,

some studies report a favorable profile of metabolic effects,

while in other trials, quetiapine was associated with higher

risk of low levels of HDL cholesterol, potentially clinically

significant high triglyceride levels, and increased total

cholesterol levels. Weight gain and alterations in lipid

profile, as well as thyroid function, need to be closely

monitored. Hyper-prolactinemia and EPS are consistently

low among studies, while sedation can be impairing in the

first weeks, namely when the titration is more rapid.

Guidelines and evidence-based recommendations for the

monitoring of metabolic and neurologic complications as-

sociated with the chronic use of SGAs, as well as which

adverse events should be routinely monitored in children,

are available [52], as such negative events may have

greater long-term impact in children.

12 Titration Strategy

Although it is generally assumed that younger patients

require lower doses of antipsychotics than adults, adoles-

cents may require rapid titration to the same dose level as,

or even higher levels than, adults for optimal clinical re-

sponse [53]. There is some controversy about the best

strategy to titrate quetiapine. A low titration (i.e.,

25–50 mg increases every 1–3 days, according to age and

weight) may be recommended when clinical condition al-

lows it, minimizing first sedative effects and improving

compliance, with a first assessment at 150–200 mg/day and

further increments and assessments at 400, 600, and

750 mg/day. A more rapid titration has been recently

proposed in a 9-day fixed titration phase with a final que-

tiapine XR dose of 600 mg/day, with 50 mg for the first

2 days, 100 mg for the third and fourth days, 200 mg for

the fifth and sixth days, 400 mg for the seventh and eight

days, 600 mg on the ninth day, and possibly 800 mg when

clinical response is poor [54].

A rapid loading has been proposed as a safe strategy

when severity of symptomatology requires a prompt action.

On the basis of a review of published findings, Arango and

Bobes [55] proposed that a rapid initiation schedule (e.g.,

400 mg by day 2, increasing to 600 mg/day by day 3 and

often up to 800 mg/day by day 4, or in severe cases,

300 mg on day 1, 600 mg on day 2 and 900 mg on day 3)

can be used to provide safe, effective treatment in hospi-

talized adolescent and adult patients with acute

schizophrenia.

A possible strategy of a rapid loading of quetiapine has

been explored in pediatric bipolar disorder by Scheffer

et al. [21]. Quetiapine was started at 100 mg/day, and in-

creased to 400 mg/day by day 5, with a high rate of re-

sponders. Regarding the side effects with this strategy of

titration, sedation was reported by 50 % of subjects during

the first week, but this rate dropped in the following weeks,

while neither abnormalities in blood pressure nor EPS

occurred during the study.

13 Conclusions

While literature about use of quetiapine in youth is in-

creasing in different pediatric psychiatric disorders, some

caveats should be considered. The great majority of the

trials were funded by industry, which may present a po-

tential risk for bias, and an urgent need for independent

studies emerges from this review. The side effect profile, at

least in the short term, seems relatively favorable, although

youth may be particularly sensitive to weight gain and

metabolic changes [49, 56]. Tolerability should be bal-

anced with the expected efficacy, based on available
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research. Data from the literature indicate that quetiapine

may be an effective agent in EOS, and in bipolar disorder

with (hypo)manic episodes, but not with depressive epi-

sodes [57], contrarily to studies in adult patients [58].

However, some findings suggest that risperidone and

olanzapine may be more effective in these disorders, albeit

less tolerated. Less evidence supports quetiapine efficacy in

CD symptoms, pure or associated with bipolar disorders, or

in BPD. Quetiapine cannot be considered among the first

options in patients with ASD or TS. Furthermore, queti-

apine is sometimes used for indications scarcely supported

by empirical evidence (i.e., anxiety disorders, depression,

insomnia) [59, 60], but data are not available in pediatric

populations. Finally, an emerging concern has been re-

ported about case reports of potential misuse/abuse, a

phenomenon unseen with other atypical antipsychotics [61,

62].

Prescribing practices have been under ongoing scrutiny

because of the marked increase in on-label and off-label

use, concerns regarding medication safety, and the com-

parative efficacy of available medications. There is a need

for high-quality trials that focus on comparisons that reflect

everyday clinical practice decisions [63]. This includes

more head-to-head comparisons of different antipsychotics

and different doses to define clear parameters on the effi-

cacy, safety, and tolerability of this pharmacotherapy for

children and adolescents. From this perspective, placebo

comparisons are likely to have less impact on clinical

practice.

One of the greatest priorities for future research is the

systematic evaluation of adverse events given that such

events may have greater long-term impact in children.

Future studies should evaluate patient-important outcomes,

including health-related quality of life, school perfor-

mance, cognitive functioning, and developmental

outcomes.
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