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Developments in Pediatric Psychopharmacology:  
Focus on Stimulants, Antidepressants, and Antipsychotics

Christoph U. Correll, MD; Christopher J. Kratochvil, MD; and John S. March, MD, MPH

Most major psychiatric disorders have an onset 
in childhood or adolescence in a sizeable proportion 
of patients, and earlier onset disorders often have 
a severe and chronic course that can seriously dis
rupt sensitive developmental periods, with lifelong 
adverse consequences. Accordingly, psychopharma
cologic treatments have been increasingly utilized 
in severely ill youth. However, the increased use of 
psychopharmacologic treatments in pediatric pa
tients has also raised concerns regarding a potential 
overdiagnosis and overtreatment of youth, without 
adequate data regarding the pediatric efficacy and 
safety of psychotropic agents. Over the past decade, 
a remarkable number of pediatric randomized con
trolled trials have been completed, especially with 
psychostimulants, antidepressants, and antipsy
chotics. For these frequently used agents, effect sizes 
against placebo have typically been at least moder
ate, with most numbersneededtotreat well below 
10 for response, indicating clinical significance as 
well. Nevertheless, data also point to a greater and/
or different profile of susceptibility to adverse effects  
in pediatric compared to adult patients, as well as 
to a role for nonpharmacologic treatments, given 
alone or combined with pharmacotherapy, for many 
of the youth. Taken together, these results highlight 
the need for a careful assessment of the riskbenefit 
relationship of psychopharmacologic treatments in 
patients who cannot be managed sufficiently with 
nonpharmacologic interventions and for routine, 
proactive adverse effect monitoring and manage
ment. Although considerable progress has been 
made, there is still enormous need for additional 
data and funding of pediatric psychopharmacol
ogy trials. It is hoped that the field will acquire the 
necessary resources to propel pediatric clinical psy
chopharmacology to new levels of insight by linking 
it with, but not replacing it by, pharmacoepidemio
logic and biomarker approaches and advances.
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summarize the current evidence for the efficacy and safety 
of these major pharmacologic drug classes in youth, identify 
knowledge gaps, and outline future directions in the clinical 
use and research of these medications in pediatric patients.

PSYCHOTROPIC MEDICATION USE IN YOUTH:  
A DEBATED ISSUE

Despite increasing recognition that psychiatric disorders 
that are generally treated in adulthood often have an onset 
before age 18 years, including unipolar depression,1 bipolar 
disorder,2 and schizophrenia,3 the use of psychopharmaco
logic medications in youth with these conditions has been 
controversial. Although data suggest that psychiatric dis
orders are often more severe, chronic, and unresponsive to 
therapies and associated with greater functional impairment 
and disease burden if their onset occurs during childhood 
or adolescence compared to adulthood,1,3,4 a number of 
concerns have been raised regarding the number of psycho
tropic medication prescriptions received by children and 
adolescents and the appropriateness of the diagnoses used 
to justify such use. There has been significant debate about 
a potential overdiagnosis of psychiatric disorders in child
hood, particularly of bipolar disorder,5–7 as well as allegations 
of overmedicating behaviors of prescribers.8–17 The concern 
is that psychotropic medications, especially antipsychotics, 
are used too early, before or instead of attempts to address 
the youngsters’ psychiatric symptomatology with more 
resource intensive psychotherapeutic, behavioral, and family 
interventions.18 The debate has also been fueled by decades 
of prescribing despite a dearth of efficacy and safety data for 
major psychiatric drug classes in youth, resulting in a general 
need to rely on extrapolations from studies in adults.19

DEVELOPMENTAL PSYCHOPHARMACOLOGY: 
DIFFERENCES THAT MATTER

The debate about the appropriateness and potentially 
underrecognized risks of psychotropic medication use in 
youth is accentuated by findings suggesting that psycho
tropic medications may have developmentally dependent 
effects that differ from those observed in adults. For exam
ple, research has suggested that tricyclic antidepressants are 
much less effective in youth than in adults.20 Furthermore, 
a syndrome of paradoxical hyperactivity, agitation, and/or 
aggressiveness has been described in response to treatment 
with benzodiazepines or antihistamines, in a small subgroup 
of susceptible youth.21,22 Similarly, pharmacokinetic differ
ences have also been identified. Compared to adults, children 

As part of a series honoring the 50th anniversary of the 
Early Clinical Drug Evaluation Unit (ECDEU)–New 

Clinical Drug Evaluation Unit (NCDEU) Annual Meeting, 
this article will address the pharmacologic treatment of youth 
with psychostimulants, antidepressants, and antipsychotics. 
In the spirit of providing a synopsis of past achievements, 
current challenges, and outstanding solutions, we will also 
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and adolescents have active tissue growth, increased repro
ductive hormone release during adolescence, a higher ratio 
of liver organtotissue mass, greater intra cellular and ex
tracellular tissue water and glomerular filtration rates, lower 
protein binding, and reduced fat tissue mass.23 Clinically, 
these differences usually mean that for some medications 
higher doses per kilogram weight are required in pediat
ric populations than in adults to achieve similar efficacy 
and that more frequent dosing per day may be required 
in younger children. In addition to other less wellknown 
pharmacodynamic aspects, these pharmacokinetic differ
ences between children and adolescents and adults might 
be one reason for a generally observed greater likelihood 
of a number of adverse effects in youths than in adults. For 
example, these quantitative differences include higher rates 
of nausea and activation with antidepressants24; higher rates 
of sedation, weight gain, prolactin elevation, and withdrawal 
dyskinesia with antipsychotics24–26; greater weight gain with 
mood stabilizers26; and higher rates of sudden cardiac death 
during stimulant treatment,27 although the latter finding 
has not always been confirmed28 and may be related to a 
greater prevalence of inborn structural and functional car
diac abnormalities in youth compared to individuals with 
attentiondeficit/hyperactivity disorder (ADHD) who sur
vived into adulthood.29

However, in addition to these quantitative differences, 
some adverse events might also differ qualitatively. In ad
dition to the already described paradoxical agitation in 
response to benzodiazepines and sedatives, other examples 
include dysphoria in response to psychostimulants30 and sui
cidal thoughts or behaviors in response to antidepressants.31 
While these qualitatively different responses do not affect all 
patients, there appear to be subgroups of patients who pos
sibly either are genetically predisposed to metabolize these 
medications differently, leading to metabolites with different 
biological activity,32 or differ in terms of receptor configura
tion and downstream pathways, due to an immaturity of the 
central nervous functioning or isolated pathway alterations. 
Taken together, the potential for agedependent quantitative 
and qualitative differences in efficacy and adverse event pro
files in youth compared to adults points toward the urgent 
need for carefully conducted large and longterm trials of 
psychotropic mediations in pediatric patients.

DEVELOPMENTS IN PEDIATRIC 
PSYCHOPHARMACOLOGY

Due to worries regarding insufficient knowledge about 
the complex and potentially enduring effects of psychotropic 
medications taken during periods of enormous biological 
and psychological development, it is important to evaluate 
how far the field of pediatric psychopharmacology has come 
and which gaps still need to be addressed.33 Over the past 40 
years, the field of pediatric psychopharmacology has evolved 
from an unduly long reliance on case reports and uncon
trolled case series33 to the conduct of methodologically 

problematic crossover and openlabel studies and, more 
recently, to larger cohort studies and adequately powered, 
randomized, placebocontrolled and, less so, active com
parator trials.3,26,31,34,35 More recently, multisite studies 
have been conducted that compare the efficacy and safety 
of psychotherapy with a pharmacologic treatment and the 
combination of both treatment modalities against placebo.36 
Moreover, more complex equipoise randomization designs, 
placebo runin phases, discontinuation designs, and large 
practical and adaptive trials are slowly entering the area  
of pediatric psychopharmacology. However, despite the 
fact that, like in adults, polypharmacy with psychotropic 
medications is common in youth with severe psychiatric 
disorders,24,37,38 trials comparing different pharmacologic 
augmentation and combination strategies are scarce.

Due to the wide range of development and psychopa
thology encountered during childhood and adolescence, 
the validity and reliability of assessments can be affected in 
this population. Therefore, the development and validation 
of ageappropriate rating scales and determination of age
dependent thresholds for abnormal values and severity levels 
are necessary. Given that in psychiatry patient and clinician 
support measures will not yield to surrogate endpoints 
until our understanding of fundamental biology has pro
gressed significantly,39 this process is even more important. 
Moreover, questions and tasks must be ageappropriate and 
sometimes genderappropriate (particularly in adolescence) 
and may not always be uniformly applicable.

Regarding side effect assessments, a review of 196 pedi
atric psychopharmacology articles published over more 
than 2 decades revealed that there was no common method 
used for eliciting or reporting adverse event data.40 This ap
propriately prompted an increased focus on standardized 
assessment methods for acute and longterm adverse effects 
in youth,41,42 as these inconsistencies in ascertaining and re
porting data on medication safety in pediatric patients are a 
major current limitation. However, even regarding biological 
measures or organic side effects, the field has only slowly  
adopted the use of developmentally appropriate measures 
and thresholds. This is particularly pertinent for the assess
ment and tracking of ageinappropriate weight gain and 
abnormalities in cardiometabolic parameters, including  
effects on blood pressure, glucose, and lipids.43

The emergence of largerscale conduct of psychopharma
cology trials in children and adolescents can be attributed to 
the recognition that exposing a limited number of youngsters 
in controlled and wellsupervised settings was more ethical 
than not conducting these studies, leading to the exposure 
of a much larger number of youngsters to largely untested 
medications in general clinical practice. Similarly, the field 
matured, accepting that a placebo control44,45 in a limited 
number of patients was more ethical than using an active 
comparator of often similarly uncertain efficacy and safety 
or than remaining in doubt about the true efficacy and safety 
of a new compound or an agent that had been tested in detail 
only in adults. In this context, the initiative by the US Food 
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and Drug Administration (FDA) to incentivize pharmaceu
tical companies to conduct pediatric studies in select drugs by 
granting a 6month patent extension for adequate safety data 
in at least 100 youth followed for 6 months has contributed 
to the increase in an acute phase, placebocontrolled efficacy 
database as well as in 6 to 12month openlabel extension 
study–based safety and tolerability data. Additionally, new 
drugs with a likelihood of use in the pediatric population 
have recently been required to be tested in pediatric trials 
either prior to FDA approval or as a part of a postapproval 
commitment. In Europe, the European Medicines Agency 
has taken this a step further, requiring a pediatric investi
gational plan to be submitted with every submission of a 
medication for a new indication.

CONTROLLED EVIDENCE BASE FOR  
STIMULANTS, ANTIDEPRESSANTS,  
AND ANTIPSYCHOTICS IN YOUTH

Over the last decade, there has been a sharp increase in 
the number, size, and quality of psychopharmacologic stud
ies in youth. Case series and openlabel and crossover studies 
have been replaced by randomized controlled trials (RCTs) 
including many of the major medication classes, especially 
psychostimulants, antidepressants, and antipsychotics.

Psychostimulants
Given conservative estimates of ADHD prevalence rates 

of 3% to 7% in US children,46 60% to 85% continuation into 
adolescence, and up to 60% into adulthood,47–49 and given 
the serious functional impairment associated with ADHD in 
youth as well as in adults,50 effective management strategies 
for this early childhood–onset disorder are important.

Efficacy in ADHD. There is strong support for the effi
cacy of pharmacotherapy, especially of psychostimulants, as 
a firstline treatment for ADHD.51 All stimulant medications 
currently approved for ADHD are either methylphenidate 
or amphetamine derivatives, both of which enhance the 
neurotransmission of dopamine and, to a lesser extent, 
of norepinephrine. Over the last decades, the pediatric  
database for the acute and longterm safety and efficacy of 
stimulants has continually grown, including more recently 
research in preschoolers and adolescents. In addition, data 
supporting the efficacy and safety of nonstimulant medica
tions for ADHD have also increased significantly over the 
past decade.51

A metaanalysis of randomized, controlled pediatric stud
ies of 2 FDAapproved treatments for ADHD, atomoxetine 
and stimulants, yielded a moderate effect size for atomoxe
tine of 0.63 and a large effect sizes of 0.99 and 0.95 for 
immediate and extendedrelease stimulants, respectively.52 
These effect sizes translate into response rates of approxi
mately 65% to 75% after the first stimulant trial (compared to 
4%–30% with placebo) and 80% to 90% after 2 different, con
secutive stimulant trials.55 The calculated numbers needed 
to treat (NNTs) for studydefined response were 3 to 5 for 

stimulants and 4 for atomoxetine.146 A third, more recently 
FDAapproved agent, the α2 agonist guanfacine XR, had 
medium to large effect sizes of 0.43 to 0.86 in the 2 double
blind, placebocontrolled registration trials.53,54 Moreover, 
recently, extendedrelease clonidine was also FDAapproved 
for monotherapy and as an adjunctive treatment in addition 
to stimulants.51

More recently, research has focused on improving the 
delivery mechanisms of stimulant medications to extend the 
duration of action. As a result, treatment can increasingly 
be individualized, having available multiple different for
mulations, including short, intermediate, and longacting 
stimulants, as well as a variety of administration options, 
such as capsules, sprinkleable capsules, tablets, chewable 
tablets, oral solution, and transdermal patches.51

Three highquality studies comparing stimulant treat
ment with psychosocial interventions have further advanced 
the field (Table 1). The Multimodal Treatment Study of 
Children With ADHD (MTA) was a seminal, longitudinal, 
4arm trial in 579 children aged 7 to 9.9 years with ADHD, 
combined type.56 Patients were randomly assigned to manu
alized pharmacotherapy (consisting of immediaterelease 
methylphenidate tid; final dose: 32.1 ± 15.4 mg/d), manual
ized behavioral intervention, combination of manualized 
pharmacotherapy (final dose: 28.9 ± 13.7 mg/d) plus behav
ioral intervention, or community treatment. Dose titration 
of methylphenidate was based on the patients’ weight, on 
parent and teacher rating scale–reported efficacy, and on 
tolerability.56 Alternative medications were allowed for 
patients with inadequate response to the initial methyl
phenidate trial. The behavioral treatment was structured 
and rigorous, including a 35session parent training group; 
an 8week, 5daysperweek, 9hoursperday summer 
treatment program; and schoolbased treatment with 10 
to 16 sessions of biweekly teacher consultation accompa
nied by 12 weeks of paraprofessionals directly working with  
the child.

Results indicated that all 4 treatment groups improved, 
but that the greatest improvement in ADHD symp
toms occurred in the medicationonly or the combined 
medication/ psychosocial treatment groups. Combined 
treatment did not yield significantly greater benefits than 
medication management alone for core ADHD symptoms. 
Effect sizes for methylphenidate were moderate, ie, 0.52 
for parentreported efficacy and 0.75 for teacherreported 
efficacy. In addition, modest advantages were found for spe
cific nonADHD symptoms and other functional outcomes. 
Rates of “excellent success” were 68% for combination treat
ment, 56% for medication treatment, 34% for psychosocial 
treatment, and 25% for community control treatment. This 
translates into NNTs of 3 for combination treatment, 4 for 
medication treatment, and 12 for psychosocial treatment, 
representing large effect sizes for combination treatment and 
medication treatment alone and very small effects of ques
tionable clinical significance for behavioral treatment alone 
when compared with community control treatment that 
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could consist of medication and/or behavioral treatment.149 
In subsequent analyses at 3 years57 and 8 years,58 there were 
no differences in outcome on the basis of initial treatment 
assignment anymore, but rather baseline functioning was 
the most consistent predictor. However, treatment had not 
been controlled beyond the 14 months of the active study, 
indicating that outcomes seem to differ only when effective 
and evidence based treatments are maintained according to 
at least somewhat controlled protocols or guidelines.

A second study that investigated medication, psychoso
cial, and combination treatment for ADHD was the New 
York Montreal Study of LongTerm Methylphenidate and 
Multimodal Psychosocial Treatment in Children with 
ADHD (Table 1).59 In this 2year study, 133 children aged 
7 to 9 years with ADHD who had responded to shortterm 
methylphenidate treatment were randomly assigned to 
treatment with methylphenidate, methylphenidate plus psy
chosocial treatment (parent training and counseling, social 
skills training, psychotherapy, and educational assistance), 
or methylphenidate plus a psychosocial attention control 
treatment. Consistent with the MTA results, combination 
treatment was not superior to methylphenidate alone, and 
all treatment groups demonstrated significant improvement 

that was generally maintained over 2 years, although after  
1 year, all patients were singleblindedly assigned to pill  
placebo, with reinitiation of methylphenidate as needed.60

A third seminal, National Institute of Mental Health 
(NIMH)–funded stimulant study in ADHD was the Pre
school ADHD Treatment Study (PATS), which enrolled 303 
moderately to severely impaired preschoolers aged 3–5.5 
years with ADHD (Table 1).61,62 Fewer than 10% of the 
children responded to an initial course of parent training, 
and ultimately 165 were randomly assigned to 14 months of 
either placebo or immediaterelease methylphenidate (1.25 
mg, 2.5 mg, 5 mg, or 7.5 mg tid), using a titration schedule 
modeled after MTA. This study was needed, as stimulants 
were used clinically for children below the age of 6 years, and 
only a few, small randomized studies had been conducted 
in preschoolers that used immediaterelease methylpheni
date at relatively low doses (< 0.6 mg/kg compared to 0.3–1.0 
mg/kg used in studies of older children), and at potentially 
too infrequent intervals (ie, qd or bid dosing, rather than tid 
dosing that might be necessary in younger children who have 
a faster drug metabolism). PATS subjects received 1 week of 
treatment with each dose during an initial, doubleblind, 
crossover titration phase, and 22% of subjects responded 

Table 1. Randomized Studies Comparing Psychostimulants With a Psychosocial Intervention, a Combination of the Two, and a 
Control Condition

Study
Sample 

Size

Age 
Range 

(y)
% 

Males Diagnosis Treatment
Study 

Duration Conclusion
Multimodal Treatment 

Study of Children 
With ADHD 
(MTA)56–58

579 7–9.9 80 ADHD Subjects were randomly assigned 
to a manualized medication 
management program, 
an intensive psychosocial 
treatment, a combination of the 
two, or community treatment

14 mo Combined treatment did not yield 
significantly greater benefits than 
medication management alone for core 
ADHD symptoms. Rates of “excellent 
success” were 68% for combination 
treatment, 56% for medication 
treatment, 34% for psychosocial 
treatment, and 25% for community 
control treatment

New York Montreal 
Study of LongTerm 
Methylphenidate 
and Multimodal 
Psychosocial 
Treatment in 
Children with 
ADHD59,60

133 7–9 93 ADHD Study of children who responded 
to shortterm methylphenidate, 
then were randomly assigned 
to methylphenidate alone, 
methylphenidate plus 
psychosocial treatment (parent 
training and counseling, social 
skills training, psychotherapy, 
and educational assistance), 
or methylphenidate with a 
psychosocial attention control 
treatment

2 y Combined treatment did not lead to 
superior functioning compared 
to methylphenidate alone, and all 
treatment groups demonstrated 
significant improvement that continued 
over 2 y. Investigators concluded there 
was no support for routinely adding 
psychosocial interventions to stimulants 
for ADHD

Preschool ADHD 
Treatment Study 
(PATS)61–63

303 3–5.5 76 ADHD Fewer than 10% of the children 
responded to an initial 
course of parent training, and 
ultimately 165 were initiated 
on pharmacotherapy. Mean 
optimal dose of immediate
release methylphenidate, dosed 
tid, was 14.2 mg/d

70 wk While methylphenidate was effective, 
the effect size was smaller than that 
found in schoolaged children in the   
study, perhaps due at least in part to 
the conservative dosing. Moderate 
to severe adverse effects occurred 
in 30% of preschoolers, including 
emotional outbursts, initial insomnia, 
repetitive behaviors/thoughts, decreased 
appetite, and irritability. A total of 11% 
discontinued methylphenidate due to 
intolerable adverse effects, compared to 
< 1% of schoolaged children in MTA 

Abbreviation: ADHD = attentiondeficit/hyperactivity disorder.
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best to 7.5 mg tid (final most efficacious dose: 14.22 ± 8.1 
mg/d, or 0.7 ± 0.4 mg/kg/d).61,62

Comparing PATS with MTA results revealed age group 
differences. Compared to schoolaged children, preschool
ers responded to lower weightadjusted optimal doses of 
immediaterelease methylphenidate (0.7 mg/kg/d com
pared to 1.0 mg/kg/d) and had slower clearance of a single 
dose of methylphenidate,30 more emotional adverse events 
(eg, proneness to crying, irritability, and crabbiness), more 
study withdrawal due to adverse effects (11% vs < 1%), and 
smaller effect sizes for response (ie, 0.35 and 0.43 based on 
parent ratings for parent and teacherreported efficacy, re
spectively, compared to 0.52 for parents and 0.75 for teachers 
in the MTA study). Thus, results from this study suggested 
that in preschoolers with ADHD, clinicians should utilize 
slower titration and smaller doses of stimulants and monitor 
adverse effects more closely.63

Efficacy in disruptive behavior disorders. A meta analysis 
of pharmacologic treatments for maladaptive aggression in 
youth (mean age: 9.1 years, 84.2% male) identified 18 RCTs 
with stimulants (16 with methylphenidate, 1 combination 
study of methylphenidate and mixed amphetamine salts, and 
1 combination of methylphenidate, dextroamphetamine, 
and pemoline).64 The primary diagnoses included ADHD 
(13 studies), disruptive behavior disorders (3 studies), autism 
(2 studies), and mental retardation (1 study), and all but 6 
studies allowed for comorbid diagnoses of conduct disorder, 
oppositional defiant disorder, or ADHD. The average trial 
duration was 27.2 days, and the weighted average dose of 
methylphenidate was 0.93 mg/kg/d. Consistent with a prior 
metaanalysis on this topic, in which stimulants had an  
effect size of 0.84,65 stimulants had a pooled mean effect size 
for pediatric aggression of 0.78, a medium to large effect 
size.64 However, crossover studies were included in these 
calculations that are less methodologically sound, and, to 
date, no headtohead comparison between stimulants and 
antipsychotics, the other medication class with a large effect 
size for aggression, exists. In a recently completed systematic 
review of placebocontrolled efficacy of stimulants for rating 
scale–based aggression, stimulants (6 studies, 907 patients) 
had a pooled effect size of 0.6 and an NNT for response  
of 4.147

Stimulant tolerability. All stimulant formulations have 
roughly similar adverse event profiles, including a potential 
for delayed onset of sleep, appetite suppression, weight loss, 
headache, abdominal pain, stomach upset, growth delays, and 
increases in pulse as well as blood pressure.34,51,61 Less com
mon adverse effects that might require management include 
tics and emotional lability/irritability. Emotional outbursts 
and irritability might be more frequent in younger children 
and those with developmental delays.30 Concerns about the 
cardiovascular safety of psychostimulants have prompted 
specific recommendations to obtain historical and physi
cal information to identify atrisk children with structural 
cardiac abnormalities and premedication cardiovascular 
symptomatology. However, potentially medicationrelated 

changes in pulse and blood pressure have also been observed 
in children with ADHD without preexisting cardiac abnor
malities. For example, in a 10year Florida Medicaid claims 
study, stimulanttreated patients with ADHD had 20% more 
emergency room visits and 21% more office visits for cardiac 
symptoms than patients not receiving stimulants.28 However, 
cardiac mortality was not increased in patients currently re
ceiving stimulants or those with a history of stimulant use. 
Likewise, Gould et al27 reported similar rates of sudden death 
in pediatric patients taking psychostimulants compared to 
children in the general population, with 11 sudden deaths 
reported between 1992 and 2005. However, in a matched 
casecontrol study comparing data for 564 reports of sudden 
death in 7 to 19yearolds with the deaths of 564 sameaged 
children who died in a motor vehicle accident, a significant 
association of stimulant use with sudden death emerged 
(odds ratio = 7.4; 95% CI, 1.4–74.9).27 Nevertheless, ab
sence of autopsy data in most cases and the possibility of  
non–medicationrelated effects complicate the interpretation 
of these results.

Antidepressants
As shown by the fact that approximately 2% of children 

and adolescents in the United States receive a prescription for 
a selective serotonin reuptake inhibitor (SSRI), clinicians con
sider antidepressants acceptable treatments for children and 
adolescents with mood, anxiety, and obsessive compulsive 
disorders.31 Randomized placebocontrolled trials are gen
erally thought to indicate that SSRIs and selective serotonin 
and noradrenergic reuptake inhibitors (SNRIs) are effec
tive in youth with mood, anxiety, and obsessivecompulsive 
disorders.31 As family physicians and, to a lesser extent, 
pediatricians have become more comfortable using these 
medications in the pediatric population, prescribing rates 
continue to increase despite concerns about adverse events.

Efficacy in major depressive disorder, obsessive-
 compulsive disorders, and anxiety disorders. In a review  
of 27 published and unpublished studies, Bridge and 
colleagues31 examined the relative risks and benefits of an
tidepressant medications (SSRIs, nefazodone, venlafaxine, 
and mirtazapine) in youth with major depressive disorder 
(MDD) (N = 15), obsessivecompulsive disorder (OCD) 
(N = 6), and nonOCD anxiety disorders (N = 6). The NNT 
for MDD was 10 (95% CI, 7–15), for OCD was 6 (95% CI, 
4–8), and for nonOCD anxiety was 3 (95% CI, 2–5), cor
responding to a small, a medium, and a large effect size, 
respectively. For OCD and nonOCD anxiety disorders, 
younger and older subjects responded equally well. Con
versely, for children younger than 12 years with MDD, only 
fluoxetine showed benefit over placebo. In most studies, the 
withingroup response rate for medication hovered around 
60% across trials independent of age, gender, or diagnosis. 
Interestingly, what distinguished a positive from a nega
tive MDD trial was the size of the placebo response rate: 
the larger the placebo response, the greater the likelihood 
of a negative study. Given that an increased number of sites 
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predicted a poor response, it is likely that method variance—
perhaps reflecting baseline inflation, rater unreliability, and 
early dropout—rather than lack of efficacy accounts for the 
large number of failed trials in pediatric major depression. 
Consistent with this interpretation, all 3 fluoxetine MDD 
trials—2 of which were funded by the NIMH66,67 and 1 of 
which, funded by Eli Lilly, was conducted using academic 
sites68—were strongly positive, with placebo response rates 
around 35%, which is at the low end of a range that in nega
tive trials approached 60%.

It is heuristically valuable in this regard to examine 4 
very high quality, NIMHfunded studies in OCD, anxiety 
disorders, and adolescent MDD that compared specific  
antidepressants with cognitivebehavioral therapy (CBT), 
their combination, and placebo (Table 2).

The NIMHfunded Pediatric OCD Treatment Study 
(POTS) randomly assigned 112 patients with OCD aged 
7 to 17 years to treatment with CBT, medical management 
with sertraline, the combination of the two, or pill placebo 
(Table 2).69 All 3 active treatments were superior to placebo 
in reducing OCD symptoms, although clinical remission 
rates were 53.6% for combined treatment, 39.3% for CBT 
alone, and 21.4% for sertraline alone, compared to only 
3.6% for placebo only. This translated into NNTs of 2 for 

the combination treatment and 3 for CBT (both representing 
large effect sizes), as well as 6 for sertraline, which was iden
tical to the results in the aforementioned metaanalysis,31 
representing a moderate effect size. Thus, the POTS findings 
support an initial treatment approach for youth with OCD 
to consist of either CBT or sertraline as monotherapy or a 
combination of the two.

In a study by the Research Unit on Pediatric Psychophar
macology (RUPP) Anxiety Study Group,70 128 youth aged 
6 to 17 years with social phobia, separation anxiety disor
der, or generalized anxiety disorder (GAD) were enrolled 
who had failed to improve with 3 weeks of a psychosocial 
intervention. Patients were then randomly assigned to 8 
weeks of fluvoxamine dosed up to 300 mg/d or placebo. In 
this trial, fluvoxamine was significantly superior to placebo 
on both the Pediatric Anxiety Rating Scale and the Clinical 
Global ImpressionsImprovement scale. Response rates were 
76% with fluvoxamine versus 29% with placebo, resulting 
in a large effect sized NNT of only 2, being slightly more 
effective compared to the NNT of 3 in the previously cited 
metaanalysis.31

One of the most relevant studies in pediatric anxiety dis
orders was the recently completed Child/Adolescent Anxiety 
Multimodal Study (CAMS).71,72 In CAMS, 488 patients aged 

Table 2. Randomized Studies Comparing Antidepressants With a Psychosocial Intervention, a Combination of the Two, and a 
Control Condition

Study
Sample 

Size

Age 
Range 

(y)
% 

Males Diagnosis Treatment
Study 

Duration Conclusion
Pediatric OCD 

Treatment Study 
(POTS)69

112 7–17 50 OCD Randomly assigned to 
CBT alone, medical 
management with 
sertraline alone, the 
combination of the two, 
or pill placebo

12 wk All 3 active treatments superior to placebo 
in reducing OCD symptoms, although 
the remission rate for combined 
treatment was 53.6%; for CBT alone, 
39.3%; for sertraline alone, 21.4%; and 
for placebo, 3.6%

Child/Adolescent 
Anxiety Multimodal 
Study (CAMS)71,72

488 7–17 50 Separation anxiety 
disorder, social 
phobia, or 
generalized 
anxiety disorder

Randomly assigned to 
sertraline, CBT, their 
combination, or pill 
placebo

12 wk All 3 active treatments were significantly 
superior to placebo. Response rate 
for combination treatment was 81%, 
followed by both CBT alone (60%) and 
sertraline alone (55%), compared to 
only 24% with placebo

Treatment for 
Adolescents With 
Depression Study 
(TADS)67,73–81

439 12–17 46 MDD Randomly assigned to 
fluoxetine with medical 
management, weekly 
CBT, their combination, 
or pill placebo

12 wk 
(acute 
phase)

Adolescents who received fluoxetine or 
combination therapy had significant 
improvements at 12 wk, while those 
receiving CBT alone did not separate 
from placebo. Response rates at 12 wk 
were 71.0% for combination treatment, 
60.6% for fluoxetine, 43.2% for CBT, 
and 34.4% for placebo. By the end 
of 9 mo of treatment, response rates 
for combination (81.3%), fluoxetine 
(71.6%), and CBT (68.5%) were 
virtually identical

Treatment of 
SSRIResistant 
Depression in 
Adolescents 
(TORDIA)82–85

334 12–18 30 MDD (had not 
responded to a 
2mo trial with 
an SSRI)

Randomly assigned to a 
second, different SSRI 
(paroxetine, citalopram, 
or fluoxetine); a 
different SSRI plus 
CBT; venlafaxine; or 
venlafaxine plus CBT

12 wk The 2 arms with CBT plus medication 
demonstrated a higher response rate 
(54.8%) than a medication switch alone 
(40.5%), with no difference in response 
rate between venlafaxine and a second 
SSRI

Abbreviations: CBT = cognitivebehavioral therapy, MDD = major depressive disorder, OCD = obsessivecompulsive disorder, SSRI = selective serotonin 
reuptake inhibitor.
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7 to 17 years with separation anxiety disorder, social phobia, 
or GAD were randomly assigned to sertraline, CBT, their 
combination, or pill placebo.71 All 3 active treatments were 
significantly superior to placebo. The highest response rate, 
based on a rating of much or very much improved on the 
Clinical Global ImpressionsSeverity of Illness scale, was 
observed in the combination treatment (81%), followed by 
both CBT alone (60%) and sertraline alone (55%), compared 
to a response rate of only 24% with placebo.72 These results 
translate into an NNT of 2 for the combination treatment 
and 3 for CBT alone, representing large effect sizes, and 4 for 
sertraline alone, representing a moderate effect size.

In the Treatment for Adolescents With Depression Study 
(TADS), 439 adolescents aged 12–17 years with moderate to 
severe depression were randomly assigned to one of 4 treat
ments: fluoxetine with medical management, weekly CBT, 
their combination, and pill placebo (Table 2).67,73 Adoles
cents who received fluoxetine or combination therapy had 
significant improvements in depression ratings at 12 weeks, 
whereas those receiving CBT alone did not separate from 
placebo. Response rates at 12 weeks were 71.0% for combi
nation treatment, 60.6% for fluoxetine, 43.2% for CBT, and 
34.4% for placebo. The corresponding NNTs for response 
with combination of CBT plus fluoxetine and with fluoxetine 
monotherapy were 3 (95% CI, 2–4) and 4 (95% CI, 3–8), re
spectively,67 large effect sizes that were much more favorable 
than the NNT of 10 in the aforementioned metaanalysis.31 

Younger and less severely/chronically ill youth who were 
less suicidal and less hopeless and who had less melancholic 
features or other comorbidities benefited more.74 Notably, 
the mean duration of the current depressive episode prior 
to randomization was as long as 70 weeks, indicating little 
likelihood of spontaneous remission in these moderately to 
severely ill teens with MDD.75 While this study demonstrated 
the key role of pharmacotherapy in the treatment of adoles
cent MDD, the combination treatment was most successful 
acutely for a number of secondary outcomes, including 
the treatment of patients with comorbid ADHD76 and the 
reduction of suicidal events.77,78 Of note, by the end of 9 
months79,80 and 1 year81 of treatment, combination, fluoxe
tine, and CBT responses were virtually identical, and patients 
staying in the study generally retained their benefits.

A second trial comparing pharmacotherapy and psy
chotherapeutic intervention in pediatric depression was 
the Treatment of SSRIResistant Depression in Adolescents 
(TORDIA) study,82,83 which focused on more chronically 
depressed and treatmentresistant youth than TADS. This 
12week study randomly assigned 334 adolescents aged 12 to 
18 years with MDD and lack of response to a 2month initial 
trial with an SSRI to switch to one of 4 conditions: a differ
ent SSRI (citalopram, fluoxetine, or paroxetine); a different 
SSRI plus CBT; an antidepressant of a different class (ven
lafaxine); or venlafaxine plus CBT (Table 2).82 The 2 arms 
with CBT plus medication demonstrated a higher response 
rate (54.8%) than a medication switch alone (40.5%), with no 
difference in response rate between switch to a second SSRI 

or venlafaxine.82 This difference in response rates translates 
into an NNT of 7 in favor of the combination treatment over 
antidepressants alone in chronically depressed adolescents. 
TORDIA demonstrated that for adolescents with depression 
who do not respond to an initial SSRI, a switch to another 
antidepressant, combined with CBT, should be considered. 
Even if CBT is not feasible, simply changing medications 
yielded a 40.5% improvement, and within and outside
class switches were equally effective. However, venlafaxine 
was associated with greater increases in pulse and diastolic 
blood pressure and more frequent skin problems than other 
SSRIs.82 At 24week followup, 38.9% of the 334 adolescents 
enrolled in the study achieved remission without differences 
based on initial treatment assignment.84 Response at week 
12, as well as lower baseline depression, hopelessness, and 
selfreported anxiety, suicidal ideation, and family conflict, 
mediated remission status at week 24.84 Of patients who 
responded by week 12, 19.6% had a relapse of depression 
by week 24. At 72week followup, an estimated 61.1% of 
the randomized youths had reached remission, but of the 
130 remitted youth at week 24, 25.4% relapsed in the sub
sequent year.85 Randomly assigned treatment during the 
first 12 weeks did not influence remission rate or time to 
remission, but patients assigned to SSRIs had a significantly 
more rapid decline in selfreported depressive symptoms 
and suicidal ideation than those assigned to venlafaxine.85 
Moreover, more severe depression, greater dysfunction, and 
alcohol or drug use at baseline mediated lack of remission. 
Of note, the depressive symptom trajectory in remitters 
had already separated from that of nonremitters by the first  
6 weeks of treatment.85

Antidepressant tolerability. Adverse effects in youth 
treated with SSRIs and SNRIs include 3 main categories: non
psychiatric, psychiatric, and suicidal events. Nonpsychiatric 
adverse events, such as nausea or headache, are typically 
transient and easily managed by slowing titration or dose 
reduction.51 Psychiatric adverse events, such as switch into 
mania or “behavioral activation” (an illdefined mixture of 
agitation, restlessness, insomnia, and affective instability) are 
less frequent, but of potentially greater importance for the 
child’s functioning. Fortunately, conversion to mania is rare, 
and behavioral activation symptoms, which are also uncom
mon, typically respond to dose reduction.51

Suicidal events (classified as worsening ideation, an  
interrupted attempt, or an actual attempt) have become an 
adverse effect focus in antidepressanttreated youth.83,86–88 
In September 2004, an FDA Advisory Committee reviewed 
results of a metaanalysis of 24 controlled clinical trials 
of 9 antidepressants, which included approximately 4,400  
pediatric patients.89 While there were no completed sui
cides, the cumulative risk for suicidality (suicidal thinking or  
behavior), collected as spontaneous adverse event reports, 
was approximately 4% with antidepressants versus approxi
mately 2% with placebo. In this respect, the Bridge et al31 
metaanalysis extended the earlier report,89 identifying 
a small, but nontrivial, increase in risk of 0.7% (95% CI, 
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0.1%–1.3%), corresponding to a number needed to harm 
(NNH) of 143, which is larger, indicating lower risk, than 
the NNH of 50 identified in the earlier FDA analysis and 
the NNH of 43 in TADS. This very small and clinically un
detectable effect is nonetheless of public health importance 
because of the large number of nonfatal suicidal events—
approximately 2 million—occurring in youth in the United 
States each year. Importantly, however, completed suicides 
are fortunately very rare, and there were no completed sui
cides in the FDA sample of 4,400 patients, the TADS sample, 
or the Bridge et al31 metaanalyzed studies, and epidemio
logic evidence suggests that youth with depression receiving 
antidepressants are at lower risk for death by suicide than 
untreated youth.73

In the TADS, suicidality information was systematically 
collected, both at baseline and during followup, and about 
30% of youth endorsed recent thoughts or behaviors related 
to selfharm before randomization, with combined treat
ment showing a statistically significant excess at baseline.67 
During the study, all 4 treatment groups (CBT, fluoxetine, 
their combination, and pill placebo) led to a systematically 
assessed decrease in suicidality, although fluoxetine demon
strated the smallest reduction.67 To our knowledge, this is 
the only highquality examination of ideation as contrasted 
to events, which shows that the impact of medication is not 
only on behavior. With respect to suicidal events, data from 
the TADS indicate that adding depressionspecific CBT to 
fluoxetine eliminates the fluoxetineassociated risk for sui
cidal events specifically and psychiatric adverse events more 
generally.73 In both instances, the risk from fluoxetine alone 
was double that for combined treatment, which was equiva
lent to those for CBT and placebo.67,73 Of note, the NNH 
for suicidal events in the POTS, RUPP Anxiety, and CAMS 
trials was at infinity; that is, there were no suicidal events 
in these studies, indicating that the risk is largely confined 
to MDD trials. An examination of those trials (buttressed 
by the CAMS finding) that used sertraline as the active 
treatment found the same result.87 In addition, the risk for 
a suicidal event in female subjects was about twice that for 
males, and adolescents were at higher risk than children, 
suggesting that depressed female adolescents represent the 
highest risk group.

Taken together, these studies identify a positive benefit
torisk ratio for shortterm treatment with SSRI or SNRI 
medication in adolescents and, perhaps, children with MDD 
and in patients of all ages with anxiety and OCD. Despite 
a large number of negative industrysponsored trials, it is 
highly likely that the positive riskbenefit ratio is a class effect 
for both benefits and adverse events in patients treated with 
SSRIs and SNRIs. Adding CBT to medication management 
substantially enhances benefits and minimizes adverse events 
of most types. While supporting data are not definitive, the 
reduction in suicidal events in depressed teens obtained by 
adding CBT to medication is quite striking. Withholding 
medication is clearly not a reasonable solution. The 25% re
duction in prescriptions or antidepressants that accompanied 

the black box warning was associated with a 25% increase in 
completed suicide rate,90 presumably because these medica
tions effectively treat depression and consequently reduce 
depressionassociated mortality from suicide.91

Antipsychotics
On the basis of the broadened use of secondgeneration 

antipsychotics (SGAs), in particular, antipsychotic pre
scribing has increased substantially in youth.10,11 This fact 
has increased the importance of scrutinizing the efficacy 
and safety of antipsychotics in youth across different in
dications. The debate about antipsychotic prescribing in 
children and adolescents has been fueled by the fact that 
antipsychotics are being used largely for nonpsychotic dis
orders and offlabel indications9,10,13; by disagreement about 
the validity of psychiatric diagnoses during childhood, par
ticularly bipolar disorder6,92; by concerns about a possible 
lack of psychosocial interventions and their replacement 
by antipsychotics, especially for the treatment of disruptive 
and aggressive spectrum disorder93,94; and by reports about 
more frequent and more severe antipsychotic adverse ef
fects that can have longterm psychological and physical 
health implications when occurring during critical phases 
of development.95,96

However, as concerns about antipsychotic prescribing 
in youth have increased, so has the controlled database for 
antipsychotics in youth with schizophrenia, bipolar mania, 
and autistic disorder.97 These studies, mostly completed in 
the last 5 years, have been the basis for the FDA approval 
of the 4 most prescribed SGAs in youth. As of April 2011, 
aripiprazole, olanzapine, quetiapine, and risperidone have 
FDAapproved pediatric indications for bipolar mania (age 
10–17 years; olanzapine: 13–17 years) and for schizophre
nia (age 13–17 years). Moreover, paliperidone was also just  
approved by the FDA for adolescents with schizophrenia 
aged 13 to 17 years. In addition, aripiprazole and risperidone 
have an indication for irritability/aggression associated with 
autistic disorder (age 6–17 years), and controlled trial data 
exist for disruptive behavior disorders (mostly with risperi
done) and tic disorders.98

Efficacy in pediatric schizophrenia/psychosis. More  
recently, after the sole availability of a few older, small, and 
underpowered activecontrolled trials with firstgeneration 
antipsychotics, one of which included a placebo arm with 
8 to 15 patients in each treatment arm,3 7 randomized, 
placebo controlled antipsychotic trials have been completed 
in patients with pediatric schizophrenia.99,102,136,139,140

In one 6week, international, multisite, placebo
 controlled trial each (N = 107 to 302 per study), aripiprazole 
(10 mg or 30 mg),139 olanzapine (2.5–20 mg),136 quetiapine 
(400 mg or 800 mg),99 paliperidone (1.5 mg, 3 mg or 6 mg 
[dependent on weight] and 6 mg or 12 mg [dependent on 
weight]),102 and risperidone (1–3 mg or 4–6 mg)140 were 
all superior to placebo in adolescents (aged 13–17 years) 
regarding the primary outcome, the change in the PANSS 
total score (Figure 1). In an additional trial, risperidone 
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(1.5–6 mg) was superior to a pseudoplacebo of risperidone 
(0.15–0.6 mg).101 By contrast, paliperidone (1.5 mg and 6 mg 
or 12 mg [dependent on weight]) did not separate from pla
cebo, but response rates were significantly superior in both 
the medium and highdose arms.102 Moreover, according to 
data available to date, one trial comparing ziprasidone with 
placebo (40–80 mg/d target dose in patients weighing < 45 kg 
and 80–160 mg in the others; see Figure 1) was discontinued 
by the sponsor due to lack of efficacy as determined in an 
interim analysis that revealed significant regional differences 
with higher placebo response rates in South America and 
Asia than in the United States and Europe.100,138 Of note, 

the only studies/ dose arms that failed in pediatric schizo
phrenia had a weightbased dosing schedule. Pooled NNTs 
based on the response rates for each of these SGAs ranged 
from 4 with risperidone to 10 with quetiapine, translating 
into moderate to small effect sizes, which were statistically 
significant except for olanzapine, which included the fewest 
participants (Figure 2).

In all, 7 headtohead trials compared antipsychotics 
in youth with schizophrenia or psychosis.3,103–105 Across 
these activecontrolled studies with modest sample sizes 
per treatment group (ranging from 11–42) and short dura
tions (4–8 weeks), no differences in efficacy were observed 

Figure 1. Improvement in PANSS Total Score From 7 Randomized, Placebo-Controlled Trials in Pediatric Patients With 
Schizophrenia (aged 13–17 y)a
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Figure 2. Study-Defined Response Rates in Pediatric Patients With Schizophreniaa

100

90

80

70

60

50

40

30

20

10

0
PBO PBO PBO PBO PBOOLA ARI RIS RIS QUE PALI

2.5–20 
mg

10
mg

30
mg

1–3
mg

4–6
mg

0.15–0.6 
mg

1.5–6
 mg

400
 mg

800 
mg

1.5
mg

3 or 6
mgb

6 or 12 
mgb

St
ud

y-
D

ef
in

ed
 R

es
po

ns
e 

(%
)

Duration: 6 wk 6 wk 6 wk 6 wk 6 wk 6 wk 

**
** **

*

*

25.7

≥ 30% BPRS ↓
and CGI-S ≤ 3
after ≥ 4 wk

≥ 30% PANSS ↓ ≥ 20% PANSS ↓ ≥ 20% PANSS ↓ ≥ 30% PANSS ↓ ≥ 20% PANSS ↓

37.5

54.1

67.7
71.4

35.0

65.0
72.0

50.0

73.0

26.0

38.4 36.5
33.3

38.9

64.4

51.5

n 
= 

54

n 
=1

07

n 
= 

98

n 
= 

99

n 
= 

99

n 
= 

54

n 
= 

54

n 
= 

50

n 
= 

12
4

n 
= 

13
1

n 
= 

73

n 
= 

73

n 
= 

74

n 
= 

54

n 
= 

48

n 
= 

47

n 
= 

51

aDoses expressed as daily doses.
bDependent on weight.
*P < .05 vs placebo.
**P < .001 vs placebo.
Abbreviations: ARI = aripiprazole, BPRS = Brief Psychiatric Rating Scale, CGIS = Clinical Global ImpressionsSeverity of Illness scale, 

OLA = olanzapine, PALI = paliperidone, PANSS = Positive and Negative Syndrome Scale, PBO = placebo, QUE = quetiapine, RIS = risperidone.



© COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC.664J Clin Psychiatry 72:5, May 2011

Correll et al NCDEU FEstsChriFt

among nonclozapine antipsychotics.3,103–105 This includes 
investigatorinitiated and federally funded, activecontrolled 
trials, all showing that symptom response was not signifi
cantly different between olanzapine and risperidone,103,104 
between olanzapine or risperidone and haloperidol103 or 
molindone,104 or between olanzapine and quetiapine.105 By 
contrast, in smallscale studies with only 10 to 21 patients 
per treatment group, lasting between 6 and 12 weeks, clo
zapine was superior to haloperidol,106 standard dosing of 
olanzapine,107 or “highdose” (up to 30 mg) olanzapine,108 
with an NNT of 3 for response in the latter study, repre
senting a large effect size.

Efficacy in pediatric bipolar I dis-
order with manic or mixed episode. 
Eight, mostly recent, RCTs demon
strated efficacy of SGAs in pediatric 
patients with bipolar I mania. Five 
RCTs in youths (aged 10–17 years) 
showed superior efficacy of antipsy
chotic monotherapy compared to 
placebo regarding reduction in the 
Young Mania Rating Scale (YMRS) 
score.26 In 1 international, multi
site, placebocontrolled trial each, 
lasting either 3 weeks (olanzapine, 
risperidone, quetiapine) or 4 weeks 
(aripiprazole, ziprasidone), aripipra
zole (10 mg or 30 mg),141 olanzapine 
(2.5–20 mg),142 quetiapine (400 mg or 
600 mg),143 risperidone (0.5–2.5 mg or 
3–6 mg),144 and ziprasidone (20–160 
mg)145 were all superior to placebo in 
children and adolescents (age 10–17 
years; 13–17 years for olanzapine) 
regarding the primary outcome, the 
change in the YMRS total score (Fig
ure 3).26 In pediatric bipolar I disorder 
mania, NNTs of the pooled dose arms 
for “response” (defined as at least a 
50% reduction in the YMRS total 
score) compared to placebo (Figure 
4) ranged from 3 to 4, corresponding 
to large to moderate effect sizes.

Few headtohead studies between 
antipsychotics and conventional mood 
stabilizers have been conducted. In 1 
placebocontrolled trial, quetiapine 
(mean dose: 450 mg) added to valproic 
acid was superior in adolescents with 
bipolar I mania to valproic acid mono
therapy.109 In 1 activecontrolled trial, 
quetiapine and valproate were equally 
effective regarding the YMRS change, 
but quetiapine was superior regarding 
a 50% reduction in the YMRS score, 
and speed of response was faster with 

quetiapine.110 In an additional, recent study comparing ris
peridone with valproic acid, risperidone was also superior to 
the mood stabilizer.111 This superiority of SGAs compared to 
mood stabilizers for pediatric mania was recently confirmed 
in a systematic review and indirect comparison of placebo
controlled trials with either SGAs or lithium/ antiepileptics.26 
However, more direct headtohead comparator trials are 
needed, as well as those including additional nonpharmaco
logic strategies. Moreover, the relative efficacy of 2 mood 
stabilizers compared with 1 antipsychotic is unknown. Fur
thermore, the efficacy of SGAs for bipolar depression in 
youth is currently unclear.148

Figure 3. Improvement in YMRS Total Score From 5 Randomized, Placebo-Controlled 
Trials in Pediatric Patients With Bipolar I Disorder (aged 10–17 y)a
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Efficacy in autistic disorder. Eight RCTs in pediatric 
patients with autism spectrum disorders have been com
pleted.112–117 In 5 adequately powered (> 30 patients), 
randomized, placebocontrolled trials, risperidone113–115 
and aripiprazole (5–15 mg116 or 5 mg, 10 mg, and 15 mg117) 
showed superior efficacy compared to placebo regarding the 
primary outcome, the irritability subscale score of the Aber
rant Behavior Checklist (ABC), in pediatric patients with 
autistic disorder. While stereotypic behaviors improved also, 
the core deficits of verbal and nonverbal communication 
were not altered by antipsychotic treatment. The pooled ef
fect sizes against placebo were moderate to large, ie, 0.7 to 0.8 
for risperidone113–115 and 0.5 to 0.8 with aripiprazole.116,117 
NNTs for studydefined “response” in autism spectrum dis
orders ranged from 2 to 4 for risperidone,113–115 4 in a small 
study of 11 patients treated with olanzapine,118 and 4 to 7 in 
2 studies116,117 with aripiprazole, with greater efficacy in the 
higher dose arms in the flexibledose study117 (Figure 5). In 
addition to the acute phase trials, in 2 placebocontrolled 
relapse prevention studies, risperidone was significantly 
superior to placebo in maintaining efficacy in the ABC  
irritability subscore.119,120 

To date, only 1 randomized study,121 by the RUPP  
Autism Network, has examined the effects of parent train
ing added to risperidone versus risperidone monotherapy 
for maladaptive and irritable behavior. The study was con
ducted in 124 children (aged 4–13 years) with pervasive 
developmental disorders plus frequent tantrums, selfinjury, 
and aggression. In this 24week study, risperidone plus par
ent training resulted in a greater reduction of maladaptive 
behaviors than medication treatment alone. Moreover, ris
peridone dose requirements were lower in the combination 
treatment group.121 While these results were encouraging, 

Clinical Global Impressions scale scores did not differ, and 
headtohead studies of pharmacologic and nonpharmaco
logic treatments, alone and in combination, for aggressive 
behaviors associated with autismspectrum disorders are 
sorely needed.

Efficacy in disruptive behavior disorders. Across 8 
placebo controlled studies in youth with aggressive behav
iors associated with conduct disorder, disruptive behavior 
disorders, ADHD, and/or mental retardation/subaverage IQ 
superiority, all involving risperidone, the antipsychotic was 
superior to placebo regarding the studydefined response 
measure.57,122–126 Because the scales used in these studies dif
fered, only studydefined response rates are displayed (Figure 
6),122,124,125 translating into NNTs of 2–5, representing mod
erate to large effect sizes. In 1 additional, activecontrolled 
trial, molindone was found to be as effective as thiorida
zine for conduct disordered youth.127 Finally, risperidone 
also showed superior efficacy for relapse prevention com
pared to placebo in 1 large, 6month placebosubstitution 
trial.128 Although a number of RCTs found psychosocial 
and behavioral interventions to be successful for reducing 
aggressive and externalizing behaviors in youth,129,130 stud
ies comparing antipsychotics with behavioral intervention, 
combination, and placebo are lacking. The same is true 
of studies that investigate the best sequencing approach  
between psychotropic and behavioral interventions.

Efficacy in Tourette’s disorder. Superiority of risperidone 
compared to placebo was shown in 2 randomized, placebo
controlled trials of youths with Tourette’s disorder (N = 54), 
with either risperidone131 or ziprasidone,132 with an NNT 
of 4 for risperidone. Although a recent RCT found a be
havioral intervention to be successful for reducing tics in 
Tourette’s disorder,133 studies comparing antipsychotics with 

Figure 5. Study-Defined Response Rates in 5 Randomized, Placebo-Controlled Trials of Pediatric Patients With Autisma

aDoses expressed as daily doses.
*P < .05 vs placebo.
**P < .001 vs placebo.
Abbreviations: ABCI = Aberrant Behavior ChecklistIrritability subscale, ARI = aripiprazole, CGII = Clinical Global Impressions

Improvment scale, OLA = olanzapine, PBO = placebo, RIS = risperidone.
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behavioral intervention, the combination of the two, and  
placebo are lacking.

Antipsychotic tolerability. Studies comparing antipsy
chotic adverse effect rates in children and adolescents with 
those in similar studies of adults indicated that youth were 
at higher risk for developing a number of antipsychotic
 induced side effects.19,96,134–136 These included higher rates 
of sedation, extrapyramidal side effects (except for akathisia), 
withdrawal dyskinesia, prolactin elevation, weight gain, and 
at least some metabolic abnormalities.

By contrast, tardive dyskinesia137 and diabetes19,135 were 
less likely to occur in youth compared to adults. However, 
this finding is likely due to the short followup periods in 
youth and presence of an accumulated risk and added lag 
time in adults, raising concerns about a potential shortening 
of the time until these longterm complications occur when 
antipsychotic treatment is initiated during childhood.

In the era of firstgeneration antipsychotic use, extra
pyramidal side effects and tardive dyskinesia were the 
predominant adverse effect concerns with firstgeneration 
antipsychotics.137 Since the introduction of SGAs (ie, clo
zapine, risperidone, olanzapine, quetiapine, ziprasidone, 
aripiprazole, paliperidone, iloperidone, asenapine, and  
lurasidone [in order of introduction into the US market]), 
concerns about neuromotor side effects have largely been 
replaced by worries about cardiometabolic side effects, 
such as weight gain and dysregulation of the lipid and glu
cose homeostasis.19,25,96 Recent studies suggest that youth 
are more prone to rapid and significant weight gain with 
antipsychotics, and that this weight gain extends to anti
psychotics that in adults are generally considered weight 
neutral, yet that the metabolic effects vary across antipsy
chotics despite ubiquitous elevation in all body composition 
parameters with all studied SGAs.96 Although more research 

is needed, this suggests that weightindependent, direct 
metabolic effects seem to exist that vary across individual  
antipsychotics. Longterm studies of general antipsychotic 
tolerability and, especially, cardiovascular and metabolic 
outcomes are needed. Finally, efforts are required at increas
ing appropriate monitoring and management of adverse 
antipsychotic effects in youth.

FUTURE DIRECTIONS AND CONCLUSIONS

Although considerable progress has been made, espe cially 
relative to the previous abundant absence of randomized 
controlled trial data, pediatric psychopharmacology still 
remains a stepchild of adult pharmacology, and more,  
larger, and longer studies need to be funded and conducted 
in youth.

Areas that require further work and innovation span a 
number of priority areas summarized in Table 3. Moreover, 
the field needs stakeholders—academia, industry, the NIMH, 
the FDA, and consumer groups—to support practical clini
cal trials and, where those are not possible, observational 
studies, conducted in generalizable treatment settings and 
patients to generate precise benefit and risk estimates of 
treatments in clinically important patient subgroups.39 
Moreover, practical clinical trials can provide a robust plat
form to study moderators and mediators and biomarkers 
and biosignatures of treatment outcome, as well as to test the 
multistage treatment strategies utilizing dynamic treatment 
regimens that are required to achieve the goal of increasingly 
personalized treatment of psychiatrically ill youth.
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Figure 6. Study-Defined Response Rates (CGI-I ≥ much 
improved) in 3 Randomized, Placebo-Controlled Trials of 
Pediatric Patients With Disruptive Behavior Disordersa

aDoses expressed as daily doses.
*P < .05 vs placebo.
**P < .001 vs placebo.
Abbreviations: CGII = Clinical Global ImpressionsImprovment scale, 

PBO = placebo, RIS = risperidone.

Table 3. Areas of Pediatric Psychopharmacology Research 
Requiring Further Attention
Studies including large and generalizable samples
Longterm, longitudinal studies that track therapeutic and adverse effects 

over time and relate outcomes to different stages of development
Strategies overcoming the limitations created by high dropout rates in 

longterm studies
Wellpowered placebocontrolled studies
Wellpowered activecontrolled pharmacologic monotherapy and, 

especially, combination treatment studies
Wellpowered comparative pharmacologic and nonpharmacologic 

studies, in monotherapy and in combination
Linkage of efficacy and effectiveness outcomes
Identification of meaningful and simple effectiveness measures
Identification of clinical and, especially, biological response predictors 

that would allow for an individualization or, at least, stratification of 
treatment based on baseline or early intratreatment variables

Broaderbased utilization of novel technologies, eg, electronic medical 
record and centralized video rating in remote, diverse, nonacademic 
settings

Utilization of increasingly sophisticated biological assessments, including 
“omics” platforms

Increasing use of adaptive designs, smart trials, research networks, and 
large registries

Dissemination and application of research findings into measurement
based, evidence and guidelinedriven assessment and treatment 
delivery in clinical practice settings

Increasing linkage of basic, clinical, and services research initiatives, 
involving a number of translational steps that will ultimately help to 
improve the diagnosis, treatment, and outcomes of youth with severe 
psychiatric conditions
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In conclusion, while especially the last decade has seen a 
large increase in our knowledge about the safety and efficacy 
of psychopharmacologic treatments in youth, a number of 
challenges remain to be addressed, and more work is clearly 
needed. It is hoped that in 10 years, the field will have been 
able to acquire and utilize the necessary resources to pro
pel the area of pediatric clinical psychopharmacology to 
new levels of insight by linking it with, but not replacing 
it by, pharmacoepidemiologic or biological approaches and 
advances.

Drug names: aripiprazole (Abilify), asenapine (Saphris), atomoxe
tine (Strattera), citalopram (Celexa and others), clonidine (Catapres, 
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risperidone (Risperdal and others), sertraline (Zoloft and others), val
proic acid (Depakene, Stavzor, and others), venlafaxine (Effexor and 
others), ziprasidone (Geodon).
Author affiliations: Division of Psychiatry Research, The Zucker Hillside 
Hospital, North ShoreLong Island Jewish Health System, Glen Oaks; 
Albert Einstein College of Medicine, Bronx; The Feinstein Institute for 
Medical Research, Manhasset; and Hofstra North Shore LIJ School of 
Medicine, Hempstead, New York (Dr Correll); Department of Psychiatry, 
University of Nebraska Medical Center, Omaha (Dr Kratochvil); and 
Department of Psychiatry and Behavioral Sciences, Duke Child and 
Family Study Center, Durham, North Carolina (Dr March).
Potential conflicts of interest: Dr Correll has been a consultant and/
or advisor to or has received honoraria from Actelion, AstraZeneca, 
BoehringerIngelheim, BristolMyers Squibb, Cephalon, Eli Lilly, 
IntraCellular Therapies, OrthoMcNeil/Janssen/Johnson & Johnson, 
Merck, Otsuka, Pfizer, and Sepracor/Sunovion and has received grant 
support from the Feinstein Institute for Medical Research, the National 
Institute of Mental Health (NIMH), the National Alliance for Research 
in Schizophrenia and Depression (NARSAD), and OrthoMcNeil/
Janssen/Johnson & Johnson. Dr Kratochvil has received grant support 
from Eli Lilly and Shire; has been a consultant for Eli Lilly, Neuroscience 
Education Institute, Theravance, Seaside, Quintiles, and Pfizer; is Editor 
of the Brown University Child & Adolescent Psychopharmacology Update; 
received study drug for an NIMHfunded study from Eli Lilly and 
Abbott; and received royalties from Oxford Press. Dr March has served 
as a consultant or scientific advisor to Pfizer, Eli Lilly, GlaxoSmithKline, 
BristolMyers Squibb, Johnson & Johnson, Psymetrix, Attention 
Therapeutics, Avenir, Alkermes, Vivus, Scion, and MedAvante; has  
received research support from Eli Lilly and Pfizer; has received study 
drug for an NIMHfunded study from Eli Lilly and from Pfizer; is an  
equity holder in MedAvante; receives royalties from Guilford Press, 
Oxford University Press, and MultiHealth Systems; and receives research 
support from NARSAD, NIMH, and National Institute on Drug Abuse. 
Dr March has not engaged in promotional work, eg, speakers bureau or 
training, for over 15 years. Dr March’s conflict of interest is fully reported 
to Duke University and is viewable at http://www.dcri.duke.edu/research/
coi.jsp, and a conflict of interest management plan has been established.
Funding/support: None reported.

REFERENCES

 1. Chang K. Challenges in the diagnosis and treatment of pediatric bipolar 
depression. Dialogues Clin Neurosci. 2009;11(1):73–80. PubMed

 2. Perlis RH, Miyahara S, Marangell LB, et al; STEPBD Investigators. Long
term implications of early onset in bipolar disorder: data from the first 
1000 participants in the Systematic Treatment Enhancement Program for 
Bipolar Disorder (STEPBD). Biol Psychiatry. 2004;55(9):875–881. doi:10.1016/j.biopsych.2004.01.022 PubMed

 3. Kumra S, Oberstar JV, Sikich L, et al. Efficacy and tolerability of second
generation antipsychotics in children and adolescents with schizophrenia. 
Schizophr Bull. 2008;34(1):60–71. doi:10.1093/schbul/sbm109 PubMed

 4. Perlis RH, Dennehy EB, Miklowitz DJ, et al. Retrospective age at onset 

of bipolar disorder and outcome during twoyear followup: results from 
the STEPBD study. Bipolar Disord. 2009;11(4):391–400. doi:10.1111/j.13995618.2009.00686.x PubMed

 5. Olfson M, Crystal S, Gerhard T, et al. Mental health treatment received 
by youths in the year before and after a new diagnosis of bipolar disorder. 
Psychiatr Serv. 2009;60(8):1098–1106. doi:10.1176/appi.ps.60.8.1098 PubMed

 6. Moreno C, Laje G, Blanco C, et al. National trends in the outpatient  
diagnosis and treatment of bipolar disorder in youth. Arch Gen 
Psychiatry. 2007;64(9):1032–1039. doi:10.1001/archpsyc.64.9.1032 PubMed

 7. Blader JC, Carlson GA. Increased rates of bipolar disorder diagnoses 
among US child, adolescent, and adult inpatients, 1996–2004. Biol 
Psychiatry. 2007;62(2):107–114. doi:10.1016/j.biopsych.2006.11.006 PubMed

 8. Cooper WO, Hickson GB, Fuchs C, et al. New users of antipsychotic 
medications among children enrolled in TennCare. Arch Pediatr Adolesc 
Med. 2004;158(8):753–759. doi:10.1001/archpedi.158.8.753 PubMed

 9. Cooper WO, Arbogast PG, Ding H, et al. Trends in prescribing of anti
psychotic medications for US children. Ambul Pediatr. 2006;6(2):79–83. doi:10.1016/j.ambp.2005.11.002 PubMed

10. Olfson M, Blanco C, Liu L, et al. National trends in the outpatient treat
ment of children and adolescents with antipsychotic drugs. Arch Gen 
Psychiatry. 2006;63(6):679–685. doi:10.1001/archpsyc.63.6.679 PubMed

11. Olfson M, Crystal S, Huang C, et al. Trends in antipsychotic drug use 
by very young, privately insured children. J Am Acad Child Adolesc 
Psychiatry. 2010;49(1):13–23. PubMed

12. Patel NC, Sanchez RJ, Johnsrud MT, et al. Trends in antipsychotic use  
in a Texas Medicaid population of children and adolescents: 1996 to 
2000. J Child Adolesc Psychopharmacol. 2002;12(3):221–229. doi:10.1089/104454602760386905 PubMed

13. Zito JM, Safer DJ, de Jongvan den Berg LT, et al. A threecountry com
parison of psychotropic medication prevalence in youth. Child Adolesc 
Psychiatry Ment Health. 2008;2(1):26. doi:10.1186/17532000226 PubMed

14. Zito JM, Safer DJ, DosReis S, et al. Psychotropic practice patterns for 
youth: a 10year perspective. Arch Pediatr Adolesc Med. 2003;157(1): 
17–25. PubMed

15. Zito JM, Safer DJ, Sai D, et al. Psychotropic medication patterns among 
youth in foster care. Pediatrics. 2008;121(1):e157–e163. doi:10.1542/peds.20070212 PubMed

16. Zito JM, Tobi H, de Jongvan den Berg LT, et al. Antidepressant preva
lence for youths: a multinational comparison. Pharmacoepidemiol Drug 
Saf. 2006;15(11):793–798. doi:10.1002/pds.1254 PubMed

17. Gerhard T, Chavez B, Olfson M, et al. National patterns in the outpatient 
pharmacological management of children and adolescents with autism 
spectrum disorder. J Clin Psychopharmacol. 2009;29(3):307–310. doi:10.1097/JCP.0b013e3181a20c8a PubMed

18. Crystal S, Olfson M, Huang C, et al. Broadened use of atypical antipsy
chotics: safety, effectiveness, and policy challenges. Health Aff (Millwood). 
2009;28(5):w770–w781. doi:10.1377/hlthaff.28.5.w770 PubMed

19. Correll CU, Penzner JB, Parikh UH, et al. Recognizing and monitoring 
adverse events of secondgeneration antipsychotics in children and ado
lescents. Child Adolesc Psychiatr Clin N Am. 2006;15(1):177–206. doi:10.1016/j.chc.2005.08.007 PubMed

20. Ryan ND, Varma D. Child and adolescent mood disorders—experience 
with serotoninbased therapies. Biol Psychiatry. 1998;44(5):336–340. doi:10.1016/S00063223(98)001632 PubMed

21. Massanari M, Novitsky J, Reinstein LJ. Paradoxical reactions in children 
associated with midazolam use during endoscopy. Clin Pediatr (Phila). 
1997;36(12):681–684. doi:10.1177/000992289703601202 PubMed

22. Kanegaye JT, Favela JL, Acosta M, et al. Highdose rectal midazolam for 
pediatric procedures: a randomized trial of sedative efficacy and agita
tion. Pediatr Emerg Care. 2003;19(5):329–336. doi:10.1097/01.pec.0000092578.40174.85 PubMed

23. Paxton JW, Dragunow M. Pharmacology. In: Werry JS, Aman MG, eds. 
Practitioner’s Guide to Psychoactive Drugs for Children and Adolescents. 
New York, NY: Plenum Medical; 1993:23–55.

24. Safer DJ, Zito JM. Treatmentemergent adverse events from selective 
serotonin reuptake inhibitors by age group: children versus adolescents.  
J Child Adolesc Psychopharmacol. 2006;16(1–2):159–169. doi:10.1089/cap.2006.16.159 PubMed

25. Correll CU. Antipsychotic use in children and adolescents: minimiz
ing adverse effects to maximize outcomes. J Am Acad Child Adolesc 
Psychiatry. 2008;47(1):9–20. doi:10.1097/chi.0b013e31815b5cb1 PubMed

26. Correll CU, Sheridan EM, DelBello MP. Antipsychotic and mood stabi
lizer efficacy and tolerability in pediatric and adult patients with bipolar 
I mania: a comparative analysis of acute, randomized, placebocontrolled 
trials. Bipolar Disord. 2010;12(2):116–141. doi:10.1111/j.13995618.2010.00798.x PubMed

27. Gould MS, Walsh BT, Munfakh JL, et al. Sudden death and use of stimu
lant medications in youths. Am J Psychiatry. 2009;166(9):992–1001. doi:10.1176/appi.ajp.2009.09040472 PubMed

28. Winterstein AG, Gerhard T, Shuster J, et al. Cardiac safety of central ner
vous system stimulants in children and adolescents with attentiondeficit/
hyperactivity disorder. Pediatrics. 2007;120(6):e1494–e1501. doi:10.1542/peds.20070675 PubMed

29. Gerhard T, Winterstein AG, Olfson M, et al. Preexisting cardiovas
cular conditions and pharmacological treatment of adult ADHD. 
Pharmacoepidemiol Drug Saf. 2010;19(5):457–464. PubMed

30. Wigal T, Greenhill L, Chuang S, et al. Safety and tolerability  
of methylphenidate in preschool children with ADHD.  



© COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC.668J Clin Psychiatry 72:5, May 2011

Correll et al NCDEU FEstsChriFt

J Am Acad Child Adolesc Psychiatry. 2006;45(11):1294–1303. doi:10.1097/01.chi.0000235082.63156.27 PubMed
31. Bridge JA, Iyengar S, Salary CB, et al. Clinical response and risk for 

reported suicidal ideation and suicide attempts in pediatric antidepres
sant treatment: a metaanalysis of randomized controlled trials. JAMA. 
2007;297(15):1683–1696. doi:10.1001/jama.297.15.1683 PubMed

32. de Leon J, Nikoloff DM. Paradoxical excitation on diphenhydramine may 
be associated with being a CYP2D6 ultrarapid metabolizer: three case 
reports. CNS Spectr. 2008;13(2):133–135. PubMed

33. DeVeaughGeiss J, March J, Shapiro M, et al. Child and adolescent psy
chopharmacology in the new millennium: a workshop for academia, 
industry, and government. J Am Acad Child Adolesc Psychiatry. 2006; 
45(3):261–270. doi:10.1097/01.chi.0000194568.70912.ee PubMed

34. May DE, Kratochvil CJ. Attentiondeficit hyperactivity disorder: recent 
advances in pediatric pharmacotherapy. Drugs. 2010;70(1):15–40. doi:10.2165/1153054000000000000000 PubMed

35. March JS, Silva SG, Compton S, et al. The case for practical clinical trials 
in psychiatry. Am J Psychiatry. 2005;162(5):836–846. doi:10.1176/appi.ajp.162.5.836 PubMed

36. Greenhill LL, Vitiello B, Riddle MA, et al. Review of safety assessment 
methods used in pediatric psychopharmacology. J Am Acad Child Adolesc 
Psychiatry. 2003;42(6):627–633. doi:10.1097/01.CHI.0000046841.56865.37 PubMed

37. dosReis S, Zito JM, Safer DJ, et al. Multiple psychotropic medication use 
for youths: a twostate comparison. J Child Adolesc Psychopharmacol. 
2005;15(1):68–77. doi:10.1089/cap.2005.15.68 PubMed

38. Bhangoo RK, Lowe CH, Myers FS, et al. Medication use in children and 
adolescents treated in the community for bipolar disorder. J Child Adolesc 
Psychopharmacol. 2003;13(4):515–522. doi:10.1089/104454603322724904 PubMed

39. March JS, Silva SG, Compton S, et al. The case for practical clinical trials 
in psychiatry. Am J Psychiatry. 2005;162(5):836–846. doi:10.1176/appi.ajp.162.5.836 PubMed

40. Greenhill LL, Vitiello B, Riddle MA, et al. Review of safety assessment 
methods used in pediatric psychopharmacology. J Am Acad Child Adolesc 
Psychiatry. 2003;42(6):627–633. doi:10.1097/01.CHI.0000046841.56865.37 PubMed

41. Greenhill LL, Vitiello B, Abikoff H, et al. Developing methodologies for 
monitoring longterm safety of psychotropic medications in children: 
report on the NIMH conference, September 25, 2000. J Am Acad Child 
Adolesc Psychiatry. 2003;42(6):651–655. doi:10.1097/01.CHI.0000046842.56865.EC PubMed

42. Vitiello B, Riddle MA, Greenhill LL, et al. How can we improve the  
assessment of safety in child and adolescent psychopharmacology?  
J Am Acad Child Adolesc Psychiatry. 2003;42(6):634–641. doi:10.1097/01.CHI.0000046840.90931.36 PubMed

43. Correll CU. Monitoring and management of antipsychoticrelated meta
bolic and endocrine adverse effects in children and adolescents. Int Rev 
Psychiatry. 2008;20(4):195–201. doi:10.1080/09540260801889179 PubMed

44. Olfson M, Blanco C, Liu L, et al. National trends in the outpatient treat
ment of children and adolescents with antipsychotic drugs. Arch Gen 
Psychiatry. 2006;63(6):679–685. doi:10.1001/archpsyc.63.6.679 PubMed

45. March J, Kratochvil C, Clarke G, et al. AACAP 2002 research forum: 
placebo and alternatives to placebo in randomized controlled trials in 
pediatric psychopharmacology. J Am Acad Child Adolesc Psychiatry. 2004; 
43(8):1046–1056. doi:10.1097/01.chi.0000129606.83206.77 PubMed

46. American Psychiatric Association. Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition, Text Revision. Washington, DC: 
American Psychiatric Association; 2000.

47. Barkley RA, Fischer M, Edelbrock CS, et al. The adolescent outcome of 
hyperactive children diagnosed by research criteria: I. an 8year prospec
tive followup study. J Am Acad Child Adolesc Psychiatry. 1990;29(4): 
546–557. doi:10.1097/0000458319900700000007 PubMed

48. Barkley RA, Fischer M, Smallish L, et al. The persistence of attention
deficit/hyperactivity disorder into young adulthood as a function of 
reporting source and definition of disorder. J Abnorm Psychol. 2002; 
111(2):279–289. doi:10.1037/0021843X.111.2.279 PubMed

49. Biederman J, Faraone S, Milberger S, et al. A prospective 4year followup 
study of attentiondeficit hyperactivity and related disorders. Arch Gen 
Psychiatry. 1996;53(5):437–446. PubMed

50. Adler LA, Sutton VK, Moore RJ, et al. Quality of life assessment in adult 
patients with attentiondeficit/hyperactivity disorder treated with ato
moxetine. J Clin Psychopharmacol. 2006;26(6):648–652. doi:10.1097/01.jcp.0000239797.21826.70 PubMed

51. Vaughan BS, March JS, Kratochvil CJ. The evidencebased pharma
cological treatment of paediatric ADHD. Int J Neuropsychopharmacol. 
2011;1–13. doi:10.1017/S1461145711000095 PubMed

52. Faraone SV. Using metaanalysis to compare the efficacy of medications 
for attentiondeficit/hyperactivity disorder in youths. P T. 2009;34(12): 
678–694. PubMed

53. Biederman J, Melmed RD, Patel A, et al; SPD503 Study Group. A ran
domized, doubleblind, placebocontrolled study of guanfacine extended 
release in children and adolescents with attentiondeficit/hyperactivity 
disorder. Pediatrics. 2008;121(1):e73–e84. doi:10.1542/peds.20063695 PubMed

54. Sallee FR, McGough J, Wigal T, et al: SPD503 STUDY GROUP. 
Guanfacine extended release in children and adolescents with  

attentiondeficit/hyperactivity disorder: a placebocontrolled trial.  
J Am Acad Child Adolesc Psychiatry. 2009;48(2):155–165. doi:10.1097/CHI.0b013e318191769e PubMed

55. Pliszka SR. Nonstimulant treatment of attentiondeficit/hyperactivity 
disorder. CNS Spectr. 2003;8(4):253–258. PubMed

56. The MTA Cooperative Group. Multimodal Treatment Study of Children 
with ADHD. A 14month randomized clinical trial of treatment strategies 
for attentiondeficit/hyperactivity disorder. Arch Gen Psychiatry. 1999; 
56(12):1073–1086. doi:10.1001/archpsyc.56.12.1073 PubMed

57. Jensen PS, Arnold LE, Swanson JM, et al. 3year followup of the NIMH 
MTA study. J Am Acad Child Adolesc Psychiatry. 2007;46(8):989–1002. doi:10.1097/CHI.0b013e3180686d48 PubMed

58. Molina BS, Hinshaw SP, Swanson JM, et al; MTA Cooperative Group. The 
MTA at 8 years: prospective followup of children treated for combined
type ADHD in a multisite study. J Am Acad Child Adolesc Psychiatry. 
2009;48(5):484–500. doi:10.1097/CHI.0b013e31819c23d0 PubMed

59. Klein RG, Abikoff H, Hechtman L, et al. Design and rationale of con
trolled study of longterm methylphenidate and multimodal psychosocial 
treatment in children with ADHD. J Am Acad Child Adolesc Psychiatry. 
2004;43(7):792–801. doi:10.1097/01.chi.0000128798.91601.fe PubMed

60. Abikoff H, Hechtman L, Klein RG, et al. Symptomatic improvement 
in children with ADHD treated with longterm methylphenidate and 
multimodal psychosocial treatment. J Am Acad Child Adolesc Psychiatry. 
2004;43(7):802–811. doi:10.1097/01.chi.0000128791.10014.ac PubMed

61. Greenhill L, Kollins S, Abikoff H, et al. Efficacy and safety of immediate
release methylphenidate treatment for preschoolers with ADHD.  
J Am Acad Child Adolesc Psychiatry. 2006;45(11):1284–1293. doi:10.1097/01.chi.0000235077.32661.61 PubMed

62. Abikoff HB, Vitiello B, Riddle MA, et al. Methylphenidate effects on func
tional outcomes in the Preschoolers with Attentiondeficit/ hyperactivity 
disorder Treatment Study (PATS). J Child Adolesc Psychopharmacol. 2007; 
17(5):581–592. doi:10.1089/cap.2007.0068 PubMed

63. Pliszka S; AACAP Work Group on Quality Issues. Practice parameter for 
the assessment and treatment of children and adolescents with attention
deficit/hyperactivity disorder. J Am Acad Child Adolesc Psychiatry. 2007; 
46(7):894–921. doi:10.1097/chi.0b013e318054e724 PubMed

64. Pappadopulos E, Woolston S, Chait A, et al. Pharmacotherapy of aggres
sion in children and adolescents: efficacy and effect size. J Can Acad Child 
Adolesc Psychiatry. 2006;15(1):27–39. PubMed

65. Connor DF, Glatt SJ, Lopez ID, et al. Psychopharmacology and aggression. 
I: a metaanalysis of stimulant effects on overt/covert aggressionrelated 
behaviors in ADHD. J Am Acad Child Adolesc Psychiatry. 2002;41(3): 
253–261. doi:10.1097/0000458320020300000004 PubMed

66. Emslie GJ, Rush AJ, Weinberg WA, et al. A doubleblind, randomized, 
placebocontrolled trial of fluoxetine in children and adolescents with 
depression. Arch Gen Psychiatry. 1997;54(11):1031–1037. PubMed

67. March J, Silva S, Petrycki S, et al; Treatment for Adolescents With 
Depression Study (TADS) Team. Fluoxetine, cognitivebehavioral therapy, 
and their combination for adolescents with depression: Treatment for 
Adolescents With Depression Study (TADS) randomized controlled  
trial. JAMA. 2004;292(7):807–820. doi:10.1001/jama.292.7.807 PubMed

68. Emslie GJ, Heiligenstein JH, Wagner KD, et al. Fluoxetine for acute treat
ment of depression in children and adolescents: a placebo controlled, 
randomized clinical trial. J Am Acad Child Adolesc Psychiatry. 2002; 
41(10):1205–1215. doi:10.1097/0000458320021000000010 PubMed

69. Pediatric OCD Treatment Study (POTS) Team. Cognitivebehavior 
therapy, sertraline, and their combination for children and adolescents 
with obsessivecompulsive disorder: the Pediatric OCD Treatment Study 
(POTS) randomized controlled trial. JAMA. 2004;292(16):1969–1976. doi:10.1001/jama.292.16.1969 PubMed

70. The Research Unit on Pediatric Psychopharmacology Anxiety Study 
Group. Fluvoxamine for the treatment of anxiety disorders in children 
and adolescents. N Engl J Med. 2001;344(17):1279–1285. doi:10.1056/NEJM200104263441703 PubMed

71. Compton SN, Walkup JT, Albano AM, et al. Child/Adolescent Anxiety 
Multimodal Study (CAMS): rationale, design, and methods. Child Adolesc 
Psychiatry Ment Health. 2010;4(1):1. doi:10.1186/1753200041 PubMed

72. Walkup JT, Albano AM, Piacentini J, et al. Cognitive behavioral therapy, 
sertraline, or a combination in childhood anxiety. N Engl J Med. 2008; 
359(26):2753–2766. doi:10.1056/NEJMoa0804633 PubMed

73. March JS, Vitiello B. Clinical messages from the Treatment for 
Adolescents With Depression Study (TADS). Am J Psychiatry. 
2009;166(10):1118–1123. doi:10.1176/appi.ajp.2009.08101606 PubMed

74. Curry J, Rohde P, Simons A, et al; TADS Team. Predictors and moderators 
of acute outcome in the Treatment for Adolescents with Depression Study 
(TADS). J Am Acad Child Adolesc Psychiatry. 2006;45(12):1427–1439. doi:10.1097/01.chi.0000240838.78984.e2 PubMed

75. Treatment for Adolescents with Depression Study (TADS) Team. The 
Treatment for Adolescents With Depression Study (TADS): demographic 
and clinical characteristics. J Am Acad Child Adolesc Psychiatry. 2005; 
44(1):28–40. doi:10.1097/01.chi.0000145807.09027.82 PubMed

76. Kratochvil CJ, May DE, Silva SG, et al. Treatment response in depressed 



© COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC.669 J Clin Psychiatry 72:5, May 2011

NCDEU FEstsChriFt Correll et al

adolescents with and without comorbid attentiondeficit/hyperactivity 
disorder in the Treatment for Adolescents with Depression Study. J Child 
Adolesc Psychopharmacol. 2009;19(5):519–527. doi:10.1089/cap.2008.0143 PubMed

77. Emslie G, Kratochvil C, Vitiello B, et al; TADS Team. Treatment for 
Adolescents with Depression Study (TADS): safety results. J Am Acad 
Child Adolesc Psychiatry. 2006;45(12):1440–1455. doi:10.1097/01.chi.0000240840.63737.1d PubMed

78. Vitiello B, Silva SG, Rohde P, et al. Suicidal events in the Treatment 
for Adolescents With Depression Study (TADS). J Clin Psychiatry. 
2009;70(5):741–747. doi:10.4088/JCP.08m04607 PubMed

79. March JS, Silva S, Petrycki S, et al; The TADS Team. The Treatment for 
Adolescents With Depression Study (TADS): longterm effectiveness and 
safety outcomes. Arch Gen Psychiatry. 2007;64(10):1132–1143. doi:10.1001/archpsyc.64.10.1132 PubMed

80. Kennard BD, Silva SG, Tonev S, et al. Remission and recovery in the 
Treatment for Adolescents with Depression Study (TADS): acute and 
longterm outcomes. J Am Acad Child Adolesc Psychiatry. 2009;48(2): 
186–195. doi:10.1097/CHI.0b013e31819176f9 PubMed

81. March J, Silva S, Curry J, et al; Treatment for Adolescents With Depression 
Study (TADS) Team. The Treatment for Adolescents With Depression 
Study (TADS): outcomes over 1 year of naturalistic followup.  
Am J Psychiatry. 2009;166(10):1141–1149. doi:10.1176/appi.ajp.2009.08111620 PubMed

82. Brent D, Emslie G, Clarke G, et al. Switching to another SSRI or to  
venlafaxine with or without cognitive behavioral therapy for adolescents 
with SSRIresistant depression: the TORDIA randomized controlled trial. 
JAMA. 2008;299(8):901–913. doi:10.1001/jama.299.8.901 PubMed

83. Vitiello B. Combined cognitivebehavioural therapy and pharmacotherapy 
for adolescent depression: does it improve outcomes compared with 
monotherapy? CNS Drugs. 2009;23(4):271–280. doi:10.2165/0002321020092304000001 PubMed

84. Emslie GJ, Mayes T, Porta G, et al. Treatment of Resistant Depression  
in Adolescents (TORDIA): week 24 outcomes. Am J Psychiatry. 2010; 
167(7):782–791. doi:10.1176/appi.ajp.2010.09040552 PubMed

85. Vitiello B, Emslie G, Clarke G, et al. Longterm outcome of adolescent 
depression initially resistant to selective serotonin reuptake inhibitor 
treatment: a followup study of the TORDIA sample. J Clin Psychiatry. 
2011;72(3):388–396. doi:10.4088/JCP.09m05885blu PubMed

86. Posner K, Oquendo MA, Gould M, et al. Columbia Classification 
Algorithm of Suicide Assessment (CCASA): classification of suicidal 
events in the FDA’s pediatric suicidal risk analysis of antidepressants.  
Am J Psychiatry. 2007;164(7):1035–1043. doi:10.1176/appi.ajp.164.7.1035 PubMed

87. March JS, Klee BJ, Kremer CM. Treatment benefit and the risk of suicid
ality in multicenter, randomized, controlled trials of sertraline in children 
and adolescents. J Child Adolesc Psychopharmacol. 2006;16(1–2):91–102. doi:10.1089/cap.2006.16.91 PubMed

88. Brent DA, Greenhill LL, Compton S, et al. The Treatment of Adolescent 
Suicide Attempters study (TASA): predictors of suicidal events in an  
open treatment trial. J Am Acad Child Adolesc Psychiatry. 2009;48(10): 
987–996. doi:10.1097/CHI.0b013e3181b5dbe4 PubMed

89. Hammad TA, Laughren T, Racoosin J. Suicidality in pediatric patients 
treated with antidepressant drugs. Arch Gen Psychiatry. 2006;63(3): 
332–339. doi:10.1001/archpsyc.63.3.332 PubMed

90. Gibbons RD, Brown CH, Hur K, et al. Early evidence on the effects  
of regulators’ suicidality warnings on SSRI prescriptions and suicide  
in children and adolescents. Am J Psychiatry. 2007;164(9):1356–1363. doi:10.1176/appi.ajp.2007.07030454 PubMed

91. Gibbons RD, Hur K, Bhaumik DK, et al. The relationship between antide
pressant medication use and rate of suicide. Arch Gen Psychiatry. 2005; 
62(2):165–172. doi:10.1001/archpsyc.62.2.165 PubMed

92. Blader JC, Carlson GA. Increased rates of bipolar disorder diagnoses 
among US child, adolescent, and adult inpatients, 1996–2004. Biol 
Psychiatry. 2007;62(2):107–114. doi:10.1016/j.biopsych.2006.11.006 PubMed

93. Pathak P, West D, Martin BC, et al. Evidencebased use of second
 generation antipsychotics in a state Medicaid pediatric population, 
2001–2005. Psychiatr Serv. 2010;61(2):123–129. doi:10.1176/appi.ps.61.2.123 PubMed

94. Wilson D. Poor children likelier to get antipsychotics. New York 
Times. December 11, 2009. http://www.nytimes.com/2009/12/12/
health/12medicaid.html?pagewanted=all. Accessed April 15, 2011.

95. Correll CU. Antipsychotic use in children and adolescents: minimiz
ing adverse effects to maximize outcomes. J Am Acad Child Adolesc 
Psychiatry. 2008;47(1):9–20. doi:10.1097/chi.0b013e31815b5cb1 PubMed

96. Correll CU, Manu P, Olshanskiy V, et al. Cardiometabolic risk of second
generation antipsychotic medications during firsttime use in children 
and adolescents. JAMA. 2009;302(16):1765–1773. doi:10.1001/jama.2009.1549 PubMed

97. Vitiello B, Correll C, van ZwietenBoot B, et al. Antipsychotics in children 
and adolescents: increasing use, evidence for efficacy and safety concerns. 
Eur Neuropsychopharmacol. 2009;19(9):629–635. doi:10.1016/j.euroneuro.2009.04.008 PubMed

98. Jensen PS, Buitelaar J, Pandina GJ, et al. Management of psychiatric 
disorders in children and adolescents with atypical antipsychotics: a sys
tematic review of published clinical trials. Eur Child Adolesc Psychiatry. 
2007;16(2):104–120. doi:10.1007/s0078700605801 PubMed

 99. Findling RL, Kline K, Mckenna K, et al. Efficacy and safety of que
tiapine in adolescents with schizophrenia: a 6week, doubleblind, 
randomized, placebocontrolled trial. Presented at: 55th Annual 
Meeting of the American Academy of Child and Adolescent Psychiatry; 
October 28–November 2, 2008; Chicago, IL.

100. Findling RL, Cavus I, Pappadopulos E, et al. Efficacy and safety of  
ziprasidone in adolescents with schizophrenia. Presented at: 2nd 
Biannual Meeting of the Schizophrenia International Research Society 
(SIRS); April 10–14, 2010; Venice, Italy.

101. Haas M, Eerdekens M, Kushner S, et al. Efficacy, safety and tolerabil
ity of two risperidone dosing regimens in adolescent schizophrenia: 
doubleblind study. Br J Psychiatry. 2009;194(2):158–164. doi:10.1192/bjp.bp.107.046177 PubMed

102. Singh V, Vijapurkar U, Robb A, et al. Efficacy, safety and tolerability of 
paliperidone ER in adolescent patients with schizophrenia. Poster pre
sented at: 65th Annual Meeting of the Society of Biological Psychiatry; 
May 20–22, 2010; New Orleans, LA.

103. Sikich L, Hamer RM, Bashford RA, et al. A pilot study of risperidone, 
olanzapine, and haloperidol in psychotic youth: a doubleblind, ran
domized, 8week trial. Neuropsychopharmacology. 2004;29(1):133–145. doi:10.1038/sj.npp.1300327 PubMed

104. Sikich L, Frazier JA, McClellan J, et al. Doubleblind comparison  
of first and secondgeneration antipsychotics in earlyonset schizo
phrenia and schizoaffective disorder: findings from the Treatment  
of EarlyOnset Schizophrenia Spectrum Disorders (TEOSS) study.  
Am J Psychiatry. 2008;165(11):1420–1431. doi:10.1176/appi.ajp.2008.08050756 PubMed

105. Arango C, Robles O, Parellada M, et al. Olanzapine compared to que
tiapine in adolescents with a first psychotic episode. Eur Child Adolesc 
Psychiatry. 2009;18(7):418–428. doi:10.1007/s0078700907495 PubMed

106. Kumra S, Frazier JA, Jacobsen LK, et al. Childhoodonset schizo
phrenia: a doubleblind clozapinehaloperidol comparison. Arch Gen 
Psychiatry. 1996;53(12):1090–1097. PubMed

107. Shaw P, Sporn A, Gogtay N, et al. Childhoodonset schizophrenia: a 
doubleblind, randomized clozapineolanzapine comparison. Arch Gen 
Psychiatry. 2006;63(7):721–730. doi:10.1001/archpsyc.63.7.721 PubMed

108. Kumra S, Kranzler H, GerbinoRosen G, et al. Clozapine and 
“highdose” olanzapine in refractory earlyonset schizophrenia: a 
12week randomized and doubleblind comparison. Biol Psychiatry. 
2008;63(5):524–529. doi:10.1016/j.biopsych.2007.04.043 PubMed

109. Delbello MP, Schwiers ML, Rosenberg HL, et al. A doubleblind, 
randomized, placebocontrolled study of quetiapine as adjunctive 
treatment for adolescent mania. J Am Acad Child Adolesc Psychiatry. 
2002;41(10):1216–1223. doi:10.1097/0000458320021000000011 PubMed

110. DelBello MP, Kowatch RA, Adler CM, et al. A doubleblind randomized 
pilot study comparing quetiapine and divalproex for adolescent mania.  
J Am Acad Child Adolesc Psychiatry. 2006;45(3):305–313. doi:10.1097/01.chi.0000194567.63289.97 PubMed

111. Pavuluri MN, Henry DB, Findling RL, et al. Doubleblind random
ized trial of risperidone versus divalproex in pediatric bipolar disorder. 
Bipolar Disord. 2010;12(6):593–605. doi:10.1111/j.13995618.2010.00850.x PubMed

112. McDougle CJ, Stigler KA, Erickson CA, et al. Atypical antipsychotics in 
children and adolescents with autistic and other pervasive developmen
tal disorders. J Clin Psychiatry. 2008;69(suppl 4):15–20. PubMed

113. McCracken JT, McGough J, Shah B, et al; Research Units on Pediatric 
Psychopharmacology Autism Network. Risperidone in children with 
autism and serious behavioral problems. N Engl J Med. 2002;347(5): 
314–321. doi:10.1056/NEJMoa013171 PubMed

114. Shea S, Turgay A, Carroll A, et al. Risperidone in the treatment of  
disruptive behavioral symptoms in children with autistic and other  
pervasive developmental disorders. Pediatrics. 2004;114(5):e634–e641. doi:10.1542/peds.20030264F PubMed

115. Nagaraj R, Singhi P, Malhi P. Risperidone in children with autism: ran
domized, placebocontrolled, doubleblind study. J Child Neurol. 2006; 
21(6):450–455. PubMed

116. Marcus RN, Owen R, Kamen L, et al. A placebocontrolled, fixeddose 
study of aripiprazole in children and adolescents with irritability associ
ated with autistic disorder. J Am Acad Child Adolesc Psychiatry. 2009; 
48(11):1110–1119. doi:10.1097/CHI.0b013e3181b76658 PubMed

117. Owen R, Sikich L, Marcus RN, et al. Aripiprazole in the treatment of 
irritability in children and adolescents with autistic disorder. Pediatrics. 
2009;124(6):1533–1540. doi:10.1542/peds.20083782 PubMed

118. Hollander E, Wasserman S, Swanson EN, et al. A doubleblind 
placebocontrolled pilot study of olanzapine in childhood/adolescent 
pervasive developmental disorder. J Child Adolesc Psychopharmacol. 
2006;16(5):541–548. doi:10.1089/cap.2006.16.541 PubMed

119. Research Units on Pediatric Psychopharmacology Autism Network. 
Risperidone treatment of autistic disorder: longerterm benefits and 
blinded discontinuation after 6 months. Am J Psychiatry. 2005;162(7): 
1361–1369. doi:10.1176/appi.ajp.162.7.1361 PubMed

120. Troost PW, Lahuis BE, Steenhuis MP, et al. Longterm effects of 



© COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC.670J Clin Psychiatry 72:5, May 2011

Correll et al NCDEU FEstsChriFt

risperidone in children with autism spectrum disorders: a placebo dis
continuation study. J Am Acad Child Adolesc Psychiatry. 2005;44(11): 
1137–1144. doi:10.1097/01.chi.0000177055.11229.76 PubMed

121. Aman MG, McDougle CJ, Scahill L, et al; the Research Units on 
Pediatric Psychopharmacology Autism Network. Medication and parent 
training in children with pervasive developmental disorders and serious 
behavior problems: results from a randomized clinical trial. J Am Acad 
Child Adolesc Psychiatry. 2009;48(12):1143–1154. doi:10.1097/CHI.0b013e3181bfd669 PubMed

122. Aman MG, De Smedt G, Derivan A, et al; Risperidone Disruptive 
Behavior Study Group. Doubleblind, placebocontrolled study of  
risperidone for the treatment of disruptive behaviors in children with 
subaverage intelligence. Am J Psychiatry. 2002;159(8):1337–1346. doi:10.1176/appi.ajp.159.8.1337 PubMed

123. Armenteros JL, Lewis JE, Davalos M. Risperidone augmentation 
for treatmentresistant aggression in attentiondeficit/hyperactivity 
disorder: a placebocontrolled pilot study. J Am Acad Child Adolesc 
Psychiatry. 2007;46(5):558–565. doi:10.1097/chi.0b013e3180323354 PubMed

124. Snyder R, Turgay A, Aman M, et al; Risperidone Conduct Study Group. 
Effects of risperidone on conduct and disruptive behavior disorders 
in children with subaverage IQs. J Am Acad Child Adolesc Psychiatry. 
2002;41(9):1026–1036. doi:10.1097/0000458320020900000002 PubMed

125. Van Bellinghen M, De Troch C. Risperidone in the treatment of  
behavioral disturbances in children and adolescents with borderline 
intellectual functioning: a doubleblind, placebocontrolled pilot trial.  
J Child Adolesc Psychopharmacol. 2001;11(1):5–13. doi:10.1089/104454601750143348 PubMed

126. Findling RL, McNamara NK, Branicky LA, et al. A doubleblind pilot 
study of risperidone in the treatment of conduct disorder. J Am Acad 
Child Adolesc Psychiatry. 2000;39(4):509–516. doi:10.1097/0000458320000400000021 PubMed

127. Greenhill LL, Solomon M, Pleak R, et al. Molindone hydrochloride 
treatment of hospitalized children with conduct disorder.  
J Clin Psychiatry. 1985;46(8, Pt 2):20–25. PubMed

128. Reyes M, Buitelaar J, Toren P, et al. A randomized, doubleblind, 
placebo controlled study of risperidone maintenance treatment  
in children and adolescents with disruptive behavior disorders.  
Am J Psychiatry. 2006;163(3):402–410. doi:10.1176/appi.ajp.163.3.402 PubMed

129. Wilson SJ, Lipsey MW. Schoolbased interventions for aggressive and 
disruptive behavior: update of a metaanalysis. Am J Prev Med. 2007; 
33(suppl):S130–S143. doi:10.1016/j.amepre.2007.04.011 PubMed

130. Fossum S, Handegård BH, Martinussen M, et al. Psychosocial  
interventions for disruptive and aggressive behaviour in children and 
adolescents: a metaanalysis. Eur Child Adolesc Psychiatry. 2008;17(7): 
438–451. doi:10.1007/s0078700806868 PubMed

131. Scahill L, Leckman JF, Schultz RT, et al. A placebocontrolled trial of 
risperidone in Tourette syndrome. Neurology. 2003;60(7):1130–1135. PubMed

132. Sallee FR, Kurlan R, Goetz CG, et al. Ziprasidone treatment of children 
and adolescents with Tourette’s syndrome: a pilot study. J Am Acad 
Child Adolesc Psychiatry. 2000;39(3):292–299. doi:10.1097/0000458320000300000010 PubMed

133. Piacentini J, Woods DW, Scahill L, et al. Behavior therapy for children 
with Tourette disorder: a randomized controlled trial. JAMA. 2010; 
303(19):1929–1937. doi:10.1001/jama.2010.607 PubMed

134. Safer DJ. A comparison of risperidoneinduced weight gain across the 
age span. J Clin Psychopharmacol. 2004;24(4):429–436. doi:10.1097/01.jcp.0000130558.86125.5b PubMed

135. Correll CU, Carlson HE. Endocrine and metabolic adverse effects  
of psychotropic medications in children and adolescents.  

J Am Acad Child Adolesc Psychiatry. 2006;45(7):771–791. doi:10.1097/01.chi.0000220851.94392.30 PubMed
136. Kryzhanovskaya L, Schulz SC, McDougle C, et al. Olanzapine versus 

placebo in adolescents with schizophrenia: a 6week, randomized, 
double blind, placebocontrolled trial. J Am Acad Child Adolesc 
Psychiatry. 2009;48(1):60–70. doi:10.1097/CHI.0b013e3181900404 PubMed

137. Correll CU, Kane JM. Oneyear tardive dyskinesia rates in children and 
adolescents treated with secondgeneration antipsychotics: a systematic 
review. J Child Adolesc Psychopharmacol. 2007;17(5):647–655. doi:10.1089/cap.2006.0117 PubMed

138. Safety and tolerability of ziprasidone in adolescents with schizophrenia. 
http://clinicaltrials.gov/ct2/show/NCT00265382. Updated August 31, 
2010. Accessed April 19, 2011.

139. Findling RL, Robb A, Nyilas M, et al. A multiplecenter, randomized, 
doubleblind, placebocontrolled study of oral aripiprazole for treat
ment of adolescents with schizophrenia. Am J Psychiatry. 2008;165(11): 
1432–1441. doi:10.1176/appi.ajp.2008.07061035 PubMed

140. Haas M, Unis AS, Armenteros J, et al. A 6week, randomized, double
blind, placebocontrolled study of the efficacy and safety of risperidone 
in adolescents with schizophrenia. J Child Adolesc Psychopharmacol. 
2009;19(6):611–621. doi:10.1089/cap.2008.0144 PubMed

141. Findling RL, Nyilas M, Forbes RA, et al. Acute treatment of pediatric 
bipolar I disorder, manic or mixed episode, with aripiprazole: a ran
domized, doubleblind, placebocontrolled study. J Clin Psychiatry. 
2009;70(10):1441–1451. doi:10.4088/JCP.09m05164yel PubMed

142. Tohen M, Kryzhanovskaya L, Carlson G, et al. Olanzapine versus  
placebo in the treatment of adolescents with bipolar mania.  
Am J Psychiatry. 2007;164(10):1547–1556. doi:10.1176/appi.ajp.2007.06111932 PubMed

143. DelBello MP, Findling RL, Acevedo LD, et al. Efficacy of quetiapine 
in children and adolescents with bipolar mania: a 3week double
blind, randomized, placebocontrolled trial. Presented at: 54th Annual 
Meeting of the American Academy of Child and Adolescent Psychiatry; 
October 24–29, 2007; Boston, MA.

144. Haas M, Delbello MP, Pandina G, et al. Risperidone for the treatment 
of acute mania in children and adolescents with bipolar disorder: a ran
domized, doubleblind, placebocontrolled study. Bipolar Disord. 2009; 
11(7):687–700. doi:10.1111/j.13995618.2009.00750.x PubMed

145. DelBello MP, Findling RL, Wang PP, et al. Efficacy and safety of zipra
sidone in pediatric bipolar disorder. Presented at: 63rd Annual Meeting 
of the Society of Biological Psychiatry; May 1–3, 2008; Washington, DC.

146. MontañésRada F, GangosoFermoso AB, MartínezGranero MA. 
Drugs for attention deficit hyperactivity disorder [in Spanish].  
Rev Neurol. 2009;48(9):469–481. PubMed

147. Correll CU. Systematic review of randomized controlled trials of phar
macologic treatments for youth with maladaptive aggression and related 
best practice recommendations. Presented at: 57th Annual Meeting of 
the American Academy of Child and Adolescent Psychiatry; October 
26–31, 2010; New York, NY.

148. DelBello MP, Chang K, Welge JA, et al. A doubleblind, placebo
 controlled pilot study of quetiapine for depressed adolescents with 
bipolar disorder. Bipolar Disord. 2009;11(5):483–493. doi:10.1111/j.13995618.2009.00728.x PubMed

149. Swanson JM, Kraemer HC, Hinshaw SP, et al. Clinical relevance of the 
primary findings of the MTA: success rates based on severity of ADHD 
and ODD symptoms at the end of treatment. J Am Acad Child Adolesc 
Psychiatry. 2001;40(2):168–179. PubMed


	Table of Contents

