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The evidence base for psychopharmacologic interventions in
youth with depressive and anxiety disorders as well as
attention/deficit hyperactivity disorder (ADHD) has dramati-
cally increased over the past two decades. Psychopharmaco-
logic interventions commonly utilized in the pediatric primary
care setting—selective serotonin (norepinephrine) reuptake
inhibitors (SSRIs/SSNRIs), stimulants and α2 agonists—are
reviewed. General pharmacologic principles are summar-
ized along with class-related side effects and tolerability
concerns (e.g., suicidality and activation in antidepressant-
treated youth as well as insomnia, irritability, anorexia in
stimulant-treated pediatric patients). Selected landmark trials
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of antidepressant medications in youth with depressive
disorders [Treatment of Adolescent Depression Study (TADS)
and the Treatment of SSRI-Resistant Depression Study (TADS)]
and anxiety disorders [Child/Adolescent Anxiety Multimodal
Study (CAMS) and Child/Adolescent Anxiety Multimodal
Extended Long-term Study (CAMELS)] are described in addi-
tion to the Multimodal Treatment of ADHD Study. Finally,
available data are presented that are related to prediction of
treatment outcomes in youth with depressive disorders,
anxiety disorders, and ADHD.
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children and adolescents, attention-deficit/
yperactivity disorder (ADHD) as well as

anxiety and depressive disorders are not only
common,1,2 but are also associated with significant
morbidity and both depressive and anxiety disorders
increase the risk of suicidality in adolescents.3–5 From
both a primary care and a public health perspective,
effective diagnosis and treatment of these conditions is
critical to prevent morbidity and to decrease the
likelihood of developing secondary psychopathology.
While there has been an increased acceptance of
psychopharmacologic interventions among pediatri-
cians, reliance on purely pharmacologic approaches
to these conditions has raised concerns related to the
underutilization of psychotherapeutic and family-based
interventions.6 Despite the psychopharmacologic treat-
ments in children and adolescents being initiated by
some primary care clinicians, many remain hesitant to
prescribe these medications7,8; they attribute this dis-
comfort to a lack of confidence,8 deficits and/or
perceived deficits in their fund of knowledge.8,9

Over the last two decades, the clinical trial data
supporting the use of psychopharmacologic interventions
in children and adolescents has dramatically increased and,
more recently these clinical trial data have been subjected
to meta-analytic evaluations.10–12 However, reports of the
effectiveness and tolerability of psychopharmacologic
interventions in youth have been poorly disseminated
outside of the psychiatric literature. Therefore, this article
reviews selected treatment trials of antidepressants and
stimulants in pediatric patients, explores predictors of
response to treatment selected medication side effects
(Table).
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TABLE. FDA-approved antidepressant medications in pediatric patients

Class Medication FDA indication Age range
(years)

Target dose
(mg/d)

SSRI Fluoxetine Major depressive
disorder

8–17 40

Obsessive
compulsive
disorder

7–17 40

Fluvoxamine Obsessive
compulsive
disorder

8–17 150

Sertraline Obsessive
compulsive
disorder

6–17 150

Escitalopram Major depressive
disorder

12–17 410

SSNRI Duloxetine Generalized anxiety
disorder

7–17 60–90
Evidence for Selective Serotonin Reuptake
Inhibitors and Selective Serotonin
Norepinephrine Reuptake Inhibitors in Major
Depressive Disorder

Following the discovery of SSRIs in the 1980s, the
following decade saw a tsunami of studies evaluating
these agents, and later, the selective serotonin norepi-
nephrine reuptake inhibitors (SSNRIs) that were intro-
duced later during that decade. Until very recently,
FIG. Landmark studies in youth with major depressive disorder, a
(ADHD).

4

however, the dosing of the SSRIs/SSNRIs in youth
with major depressive disorder (MDD) was based on
adaptation of adult dosing strategies—a feature that
may have resulted in several “failed” trials of anti-
depressant medications and in poorer tolerability
profiles of some antidepressants in a subset of the
randomized, placebo-controlled trials in youth with
MDD.13 Moreover, while accumulating positive trials
of the SSRIs populated the literature following the
initial positive trial of fluoxetine in pediatric patients
with MDD14 in the mid-1990s, increasing numbers of
failed trials and negative trials began to emerge.15–17

The evaluation of antidepressants in pediatric patients
with MDD is complicated by increasing placebo
response rates,18 which have been hypothesized by
some to have resulted in a number of these “failed
trials.”18,19 Several efforts have been made to under-
stand placebo response in depressed youth and it
appears that this may be the result of non-specific
supportive care that is provided in the context of a
clinical trial, although at least one recent analyses
suggests that placebo response in depressed youth may
also be related to patient level factors, including
socioeconomic status, age, and duration of illness.19,20

At present, only two antidepressants have received
FDA approval for the treatment of major depressive
nxiety disorders and attention/deficit hyperactivity disorder
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disorder in youth: fluoxetine and escitalopram.21 The
evidence base for fluoxetine is the strongest and
supported by pediatric registration trials14 and but-
tressed by data from the Treatment of Adolescent
Depression Study (TADS)22 and the Treatment of
SSRI-Resistant Depression Study (TORDIA)23 and
by relapse-prevention data that suggest durability of
treatment effect.24 Rather than reviewing the individual
studies of each antidepressant, representative, large
trials will be reviewed in detail to provide a practical
overview of SSRI use in children and adolescents with
MDD as well as treatment-resistant MDD.
Treatment of Adolescent Depression Study
(TADS)
This multi-center study, which was funded by the

National Institute of Mental Health, began more than 15
years ago and randomized children and adolescents with
MDD to (1) fluoxetine monotherapy (10–40 mg/d),
(2) CBT monotherapy, (3) CBT þ fluoxetine (10–40
mg/d), or (4) placebo (Fig A) and evaluated the change
in the Children's Depression Rating Scale-Revised25 total
score as well as the Clinical Global Impressions improve-
ment scores.26 Following 12 weeks of treatment, patients
who received fluoxetine þ CBT were significantly more
improved compared to patients who had received either
CBT or fluoxetine monotherapy. Additionally, fluoxetine
monotherapy was superior to CBT monotherapy and all
active treatments were superior to placebo; however, it is
noteworthy that more than a third of placebo-treated
patients (34.8%) were classified as responders. Impor-
tantly, suicidal ideation improved across all treatments,
although the greatest reductions in suicidal ideation were
observed in patients who received CBT þ fluoxetine.22

Given the large sample size in TADS, Kratochvil
et al.27 were able to examine the trajectory of improve-
ment in depressive symptoms. These analyses modeled
the time to first response and time to stable response
across three of the treatments: fluoxetine þ CBT,
fluoxetine, and placebo. Of note, fluoxetine monother-
apy and CBT monotherapy could not be compared
secondary to differences in contact time and visit
frequency. Youth who received fluoxetine þ CBT
had a threefold greater probability of sustained
response compared to patients who had been random-
ized to placebo and fluoxetine-treated youth had a
twofold greater probability of response compared to
placebo. Finally, the addition of CBT to fluoxetine was
associated with a 1.5-fold greater probability of
Curr Probl PediatrAdolesc Health Care, January 2017
response compared to fluoxetine monotherapy. Taken
together, these results suggest that combined treatment
“accelerates response relative to CBT alone.”27

Kennard et al.28 evaluated remission and residual
symptoms following TADS and found that while
remission rate were higher in patients who had
received fluoxetine þ CBT (37%) relative to the other
treatment groups (fluoxetine monotherapy, 23%; CBT
monotherapy, 16%; and placebo, 17%), residual symp-
toms were common. In this regard, approximately half
of patients who had met the definition of response (by
CGI criteria) experienced persistent depressive and
specifically neurovegetative symptoms (e.g., anergia
and dysomnia).28
Treatment of SSRI-Resistant Depression in
Adolescents (TORDIA) Study
In many ways, TORDIA29 (Fig B) was the natural

follow-up to TADS. Having established that antidepres-
sants are safe and effective in adolescents with MDD and
that persistent depressive symptoms are common,28 TOR-
DIA compared four treatment strategies in adolescents
(N ¼ 334) aged 12–18 years with MDD who failed to
respond to greater than 2 months of initial treatment with
an SSRI. Youth were randomized to (1) switch to a
different SSRI (paroxetine, citalopram, or fluoxetine);
(2) switch to a different SSRI þ CBT; (3) switch to
venlafaxine; or (4) switch to venlafaxine þ CBT. Like in
TADS, improvement was assessed with the CGI and with
the CDRS. CBT þ medication switch (either to another
SSRI or venlafaxine) was associated with a marked
increase in response compared to simply changing med-
ication, and no differences were detected between switch-
ing to venlafaxine relative to another SSRI. Longer-term
follow-up of the TORDIA patients suggests that by 72
weeks more than 60% of youth reached remission and that
the initial TORDIA treatment assignment did not predict
remission rate or time to remission. However, it is of
interest that the patients who were switched to a second
SSRI (as opposed to venlafaxine) experienced a more
rapid improvement in depressive symptoms and suicidal
ideation than those assigned to venlafaxine.30
Sequential Treatment of Pediatric MDD to
Increase Remission & Prevent Relapse Study
Following the natural progression from TADS to

TORDIA, the need to establish longer-term outcome
data related to the durability and sustainability of
treatment-related gains became obvious. To address
5



this void, the Sequential Treatment of Pediatric MDD
to Increase Remission & Prevent Relapse Study
randomized 144 pediatric patients (mean age:
13.8 � 2.6 years, 78.5% aged Z12 years) to medica-
tion management (n ¼ 69) or medication manage-
ment þ CBT (n ¼ 75) and followed up the patients
over the course of 6 months. Most patients experienced
remission during the first 3 months of treatment and no
differences in time to remission were detected between
the patients who received medication manage-
ment þ CBT compared to those who had just received
medication management. However, the risk of relapse
was halved in patients who received CBT þ medica-
tion management compared to medication manage-
ment alone (36% vs. 62%). The time to relapse was
markedly longer (nearly 3 months) in patients who
received adjunctive CBT.
Optimizing Antidepressant Use in Pediatric
Patients With MDD

A recent meta-analysis of 13 pediatric trials of SSRIs
in adolescents with MDD characterized the course of
SSRI response and suggested that treatment gains in
youth with MDD follow a logarithmic model.
Improvements occur early in the course of treatment
with the largest improvements occurring over the first 4
weeks of treatment with continued improvement in
symptoms plateauing thereafter. In this study, there
was no relationship between the dose of the medication
and response.31 This finding should be interpreted with
caution, given a number of causal inferences. Specif-
ically, it is likely that patients who had exhibited
response to an antidepressant would be unlikely to
have their antidepressant dose titrated by the treating
clinician. In a secondary analysis of plasma antide-
pressant medication levels in TORDIA (patients with
SSRI-resistant MDD),32 following 6 weeks of treat-
ment with the “new” antidepressant (i.e., SSRI other
than the antidepressant with which they had been
treated previously or venlafaxine), higher plasma
citalopram concentrations were associated with higher
response rates and a similar trend was observed for
fluoxetine-treated patients. Additionally, increases in
the dose of citalopram or fluoxetine at week 6 were
more likely to produce a clinical response when the
dose titrations resulted in a change in concentration
plasma drug concentration from less than the geometric
mean to greater than the geometric mean. Finally, as
was recently illustrated in the TORDIA study, frequent
6

assessment of adherence is critical to assess treatment
response. In a secondary analyses of adherence among
TORDIA participants, that involved assessment of
variation in the dose-adjusted concentration of drug
plus metabolites (level/dose ratio), approximately half
of the study patients (50.8%) were non-adherent.33

Predictors of Antidepressant Treatment
Response in Youth With MDD

Clinical trials investigating the efficacy of SSRIs and
SSNRIs in youth with MDD illustrate important
demographic and clinical factors that influence treat-
ment response.29,34,35 Younger adolescents (o15
years of age) may respond better to pharmacotherapy
compared to older adolescents. Among youth who
required extended pharmacotherapy (9 months), girls
were more likely than boys to experience recurrence of
depression (61.1% vs. 31.3%).24 Multiple trials sug-
gest that the single most important predictor of treat-
ment response is illness severity, with severely
depressed adolescents being markedly more likely to
have persistent depression despite treatment compared
with less severely depressed youth.23,36,37 Suicidality,
independent of depression severity, predicts poorer
outcomes in youth with MDD.36,37 Concurrent anxiety
disorders are associated with poor antidepressant
response36 and concurrent OCD is associated with a
higher likelihood of depression persistence.36 Concur-
rent externalizing disorders (such as ADHD) did not
affect treatment response.38 Early response to treat-
ment is a very important predictor of long-term
response. Several studies report that adolescents who
have higher degrees of response within 12 weeks of
treatment (or as little as 4 weeks in one study39) are
more likely to remain in remission at follow-up months
to years later22,24,38,40 and also less likely to have
developed substance use disorder at follow-up.40

Evidence for Selective Serotonin Reuptake
Inhibitors and Selective Serotonin
Norepinephrine Reuptake Inhibitors in
Pediatric Anxiety Disorders

In addition to tricyclic antidepressants (which will
not be reviewed in this article), multiple SSRIs and
SNRIs have been evaluated in pediatric patients with
anxiety disorders. At present, sertraline has the greatest
evidence of efficacy41,42 with much of the currently
available data related to SSRI treatment response
Curr Probl PediatrAdolesc Health Care, January 2017



coming from the largest of these trials, the Child/
Adolescent Multimodal Study of Anxiety (see
below).42 Randomized controlled trials also suggest
benefit for fluoxetine,43 fluvoxamine,44 paroxetine,45

and the SNRIs, venlafaxine46,47 and duloxetine48 with
the latter having recently received FDA approval for
the treatment of generalized anxiety disorder (GAD) in
youth 7–17 years of age.
Child/Adolescent Anxiety Multimodal Study
(CAMS)
This NIH-sponsored study involved 488 patients, of

whom 78% had a primary diagnosis of GAD.42 In this
trial, cognitive behavioral therapy (CBT) was com-
pared to sertraline or the combination of sertrali-
ne þ CBT or sertraline monotherapy. Sertraline
monotherapy was superior to placebo and not statisti-
cally different from CBT, while the combination
treatment was superior to both monotherapy conditions8

in terms of clinical global improvement scores. At 24 and
36 weeks following randomization, patients who had
been randomized to psychotherapy þ sertraline main-
tained an advantage over CBT and SRT on some
symptom severity measures over the follow-up period,
whereas the two monotherapies remained indistinguish-
able. The observed convergence of sertraline þ CBT and
sertraline or CBTmonotherapy may be related to changes
in concurrent treatment during the follow-up period or it
may have related to the fluctuating course of pediatric
anxiety disorders.49,50 Although outcomes were variable,
most Child/Adolescent Anxiety Multimodal Study
(CAMS)-treated youth experienced sustained treatment
benefit.
Child/Adolescent Anxiety Multimodal
Extended Long-Term Study
Following completion of the acute, 12-week CAMS

treatment trial, nearly 60% of the patients (N ¼ 288)
continued in Child/Adolescent Anxiety Multimodal
Extended Long-term Study (CAMELS), including 82
patients who had received sertraline þ CBT, 79
patients who had received sertraline monotherapy, 83
patients who had received CBT monotherapy and 44
patients who had received placebo during the acute
treatment phase. Following a mean duration of 6 years
post-initial randomization, nearly half of the sample
(47%) were in remission and it was noted that
responders (to acute treatment) were more likely to
be in remission, highlighting the importance of initial
Curr Probl PediatrAdolesc Health Care, January 2017
treatment in potentially determining longer-term out-
come. Several predictors of remission and improved
functioning were identified (see below). However, it is
noteworthy that relapse was common and occurred in
nearly half (48%) of acute responders. These findings
highlight the fluctuating course of anxiety and under-
score the importance of early treatment.

Predictors of Antidepressant Treatment
Response in Youth With Anxiety Disorders

Recent analyses of SSRI and SNRI pharmacotherapy
trials in pediatric anxiety disorders have yielded a
wealth of information regarding demographic, environ-
mental, and clinical predictors of response and remis-
sion to treatment. Older age,51 female sex,52 minority
status,51 and lower socioeconomic status52 all are
associated with lower likelihood of remission follow-
ing pharmacotherapy. Furthermore, greater caregiver
strain53 and a family history of anxiety43 are associated
with poorer response to initial treatment, while poor
family functioning is associated with lower likelihood
of remission.52 As in pediatric depression, baseline
illness severity is strongly tied to treatment response
with severe anxiety being predictive of poorer func-
tional outcome,43 lower likelihood of initial response
to treatment,53,54 and lower likelihood of remission
following treatment.51 Three studies identified the
presence of social anxiety disorder, at baseline, as a
predictor of poorer treatment outcomes,43,51,53

although importantly, data suggest that pharmacother-
apy may be necessary to yield any improvement from
CBT in youth with a primary diagnosis of social
anxiety disorder.53 Comorbid internalizing disorders
(e.g., major depression) and comorbid externalizing
disorders both predict poorer treatment response in
pediatric anxiety disorders,51 although co-occurring
externalizing disorders in pediatric depression do not
appear to predict response.52

Evidence for Selective Serotonin Reuptake
Inhibitors in Obsessive Compulsive Disorder
(OCD)

OCD affects 1–2% of the general population and
frequently emerges prior to 21 years of age.55,56

Numerous SSRIs, SNRIs, and TCAs have been sys-
tematically evaluated in youth with OCD; however,
based on the currently available evidence, the Amer-
ican Academy of Child & Adolescent Psychiatry
7



recommends cognitive behavioral therapy57 for youth
with mild to moderately severe OCD; patients with
more severe symptoms of OCD, the combination of an
SSRI and CBT may be more effective than CBT
alone.57 Regarding the efficacy of SSRIs for the
treatment of OCD in youth, several meta-
analyses58,59 suggest benefit although the effect sizes
in these studies are smaller relative to the effect sizes of
these medications for patients with non-OCD pediatric
anxiety disorders.12 The choice of antidepressant may
be important; findings in one meta-analysis suggest
that in pediatric patients with OCD, the tricyclic
antidepressant, clomipramine—which is FDA
approved for the treatment of OCD in youth60—may
be associated with larger effect sizes.58 Nonetheless,
SSRIs are considered first-line psychopharmacologic
interventions for youth with OCD and three SSRIs are
approved for this indication in youth: fluoxetine,
fluvoxamine, and sertraline. The numerous studies of
antidepressants in pediatric patients with OCD, includ-
ing the Pediatric OCD Study (POTS)61 have recently
been reviewed and the reader should see this review for
a full discussion.62
Safety and Tolerability of Selective Serotonin
Reuptake Inhibitors and Selective Serotonin
Norepinephrine Reuptake Inhibitors in Youth

Treatment-Emergent Adverse Effects of
Antidepressants in Youth
In general, SSRIs and SSNRIs vary little in terms of

their side effect profiles with regard to headaches and
gastrointestinal side effects (e.g., nausea). Of note,
meta-analytic evaluations of these side effects have
generally failed to detect treatment-related differences
in the frequencies of these events.12 This may, how-
ever, relate to the heterogeneity in reporting of these
symptoms and may also relate to the relatively high
rates of gastrointestinal symptoms, headaches and
other somatic symptoms in youth with untreated
anxiety63 and depressive disorders as the putative
relationship between some antidepressants and plasma
drug concentrations (e.g., venlafaxine). Class-related
side effects include increases in heart rate and small
increases in blood pressure associated with SSNRI
treatment in youth.48 Finally, activation, which has
been poorly defined in the literature but is generally
recognizable by clinicians, has been associated with
both SSRIs and SSNRIs. This clinical phenomenon
8

may include irritability, mild disinhibition, increased
restlessness and insomnia and in a meta-analysis of
youth with anxiety disorders12 who were treated with
SSRIs, this is the only treatment-emergent side effect
that trended toward statistical significance (p ¼ 0.05).
Activation, which occurs at higher rates in pediatric
patients, compared to adults, has been increasingly
recognized over the past 25 years and—very impor-
tantly—represents a distinct phenomenon from
treatment-emergent mania. Activation appears to be
more common in younger patients compared to ado-
lescents, with 10.7% in children compared to 2.1% in
adolescents experiencing activation in randomized,
controlled trials of antidepressants.64 Nonetheless,
considerable variability in observed rates of activation
exists65 and this is likely related to the disorder under
study, the dose titration, the medication, and other
related factors. Regarding these factors, one study of
the SSRI fluvoxamine, suggested that activation is
associated with plasma drug concentrations during the
initial phase of treatment.65
Antidepressants and Suicidality in Children
and Adolescents
Concern for the risk of suicidality from antidepres-

sants has received increased attention following the
“black box” warning in 2004. However, several studies
have failed to detect statistically significant differences
between drug and placebo and the rates of treatment-
emergent suicidality (e.g., suicidal ideation, suicidal
intent, suicidal behavior) appear to vary as a function
of disease state as well. In youth with anxiety
disorders, two meta-analyses failed to identify an
increased risk of treatment-emergent suicidality10,12

However, given the rarity of treatment-emergent sui-
cidality, this should be interpreted with caution. The
actual numbers needed to harm for treatment-emergent
suicidality are likely to be of value for practicing
pediatricians. Bridge et al.10 report that the NNH for
treatment-emergent suicidality in youth with depres-
sive disorders is 111, while the NNH for treatment-
emergent suicidality in youth with anxiety disorders is
143. Although the majority of analyses have reviewed
all antidepressants in general, there is growing concern
that paroxetine and venlafaxine may be associated with
a higher likelihood treatment-emergent suicidality,
perhaps related to the short half-life of these agents.21 In
anxious children and adolescents treated with paroxetine,
suicidal ideation was noted in four paroxetine-treated
Curr Probl PediatrAdolesc Health Care, January 2017



patients vs. zero patients who received placebo.45 Sim-
ilarly, in one randomized trial of venlafaxine, three patients
treated with venlafaxine developed suicidal ideation com-
pared to zero in the placebo group.46 Finally, in the
TORDIA study,29 patients randomized to venlafaxine
experienced higher rates of treatment-emergent suicidal-
ity-related adverse events, although this effect appeared to
be mitigated by treatment with CBT. Due to these
concerns, paroxetine and venlafaxine are generally not
considered as first-line interventions in youth with anxiety
or depressive disorders.
Efficacy of Stimulants in Attention-Deficit/
Hyperactivity Disorder

Attention-deficit/hyperactivity disorder (ADHD) is
the most prevalent mental disorder in children and
adolescents and is associated with impairment in
academic, social, and family functioning.66 Stimulant
medications are considered first-line psychopharmaco-
logic interventions in this population and there are
nearly two dozen stimulant medications that have
received approval from the USFDA for the treatment
of ADHD in children and adolescents. The age ranges
associated with these FDA approvals for stimulants
ranges from 3 to 17 years, with several preparations of
amphetamine salts and methylphenidate approved for
use in adult patients with ADHD as well.
There is no evidence that amphetamine salts or

methylphenidate-based agents differ in their relative
efficacy, although some patients, who do not respond
to one agent, may respond to the other class. Many of
the advances in stimulant medications are related to the
release properties and drug delivery systems which can
offer stimulant release throughout the day. Given the
ease of administration that accompanies once-daily
formulations and compliance difficulties associated
with TID or QID dosing of immediate-release prepa-
rations, current guidelines recommend long-acting
preparations as first-line stimulant pharmacotherapies
in youth with ADHD ages 6 years or above. In addition
to the multiple individual trials of each stimulant
preparation, there are two high-quality, seminal studies
comparing stimulant treatment with psychosocial inter-
ventions that have clearly influenced the guidelines
used to treat ADHD. The Multimodal Treatment Study
of Children with ADHD (MTA)67 focused on children
aged 7–10 years, while the Preschool ADHD Treat-
ment Study (PATS) focused on younger children (aged
3–5.5 years).68
Curr Probl PediatrAdolesc Health Care, January 2017
The Multimodal Treatment Study of Children
With ADHD (MTA)
The Multimodal Treatment Study of Children With

ADHD (MTA),67 randomized patients to one of four
groups: medication treatment alone (with a structured
algorithm-based approach), psychosocial treatment alone,
algorithm-driven medication management þ and psycho-
social treatment, or “community treatment” (Fig). The
treatment algorithm involved monthly appointments with a
physician during which the stimulant was titrated based on
parent and teacher ratings. Treatment-related improve-
ments were observed across all groups (at 14 months
relative to baseline). However, algorithm-driven medica-
tion management was superior to intensive behavioral
treatment alone and community treatment.67 It is note-
worthy that the community treatment group had more
limited physician follow-up and, in this group, the average
daily stimulant dose was significantly lower than in the
algorithmic medication management group. Finally,
approximately a quarter of youth who were randomized
to behavioral management treatment required pharmaco-
logic treatment secondary to a lack of effectiveness of the
behavioral treatment. This finding highlights the role of
pharmacotherapy in the management of many pediatric
patients with ADHD.

Preschool ADHD Treatment Study (PATS). The
Preschool ADHD Treatment Study (PATS) was also a
large federally funded 14 month study, but designed to
examine medication efficacy for younger children. All
children and their parents first participated in a pre-trial, 10-
week behavioral therapy, and training course. Only those
children who still demonstrated significantly impairing
ADHD symptoms were then randomized to receive
immediate-release methylphenidate or placebo.69 Methy-
lphenidate was significantly more effective than placebo at
treating preschoolers with ADHD; however, at lower
weigh-adjusted, smaller effect sizes compared with
school-aged children.70

Predictors of Stimulant Treatment Response in
Youth With ADHD

Demographic factors (e.g., age, gender) do not
appear to consistently predict stimulant response in
youth with ADHD.71–73 However, as noted above,
children under the age of 6 years appear to have
smaller effect sizes and more side effects from
stimulants compared to older children. The subtype
of ADHD seems to be an important predictor of
9



treatment response. Children with ADHD and hyper-
activity symptoms showing greater improvement with
stimulant medications compared to children with
ADHD and no hyperactivity symptoms.74 Response
is also predicted by psychiatric comorbidities. In
preschoolers with ADHD, having three or more
comorbidities was predictive of no response to stimu-
lant therapy.72 School-age children with comorbid
anxiety and ADHD in the MTA Study, reaped greater
benefit from behavioral therapy than those with ADHD
alone, although both groups show similar responses to
medication management.67 Co-occurring substance use
disorders have been associated with poorer response to
stimulant treatment, although these youth still exhibit
improvement on both ADHD- and substance use-
related outcomes with stimulant treatment.75

Response to stimulants in some studies appears to be
dose related, although there is no evidence of a global
“therapeutic” medication window, with individual
patients appearing to have a unique dose–response
curve.76 Guidelines recommend pediatricians should
select a low starting dose, and then titrate upward every
1–3 weeks until maximum dose is reached (as defined
by the package insert), symptoms of ADHD remit, or
side effects prevent further titration. Adherence to
stimulant treatment is essential for response. Factors
that may limit adherence including parental knowledge
and beliefs,77,78 and the child's past experiences with
adverse events or ineffective medications should be
explored and addressed clinically with the child and
family.79
Safety and Tolerability of Stimulants in
Attention-Deficit/Hyperactivity Disorder

While stimulants are generally well tolerated in youth
with ADHD, side effects, including decreased appetite,
sleep difficulties, rebound hyperactivity or irritability,
headache, and gastrointestinal symptoms can become
problematic. A meta-analysis of appetite loss associated
with stimulant medications in pediatric patients with
ADHD suggests that nearly half of methylphenidate-
treated patients will experience appetite loss (compared
to approximately 15% of placebo-treated patients); how-
ever, “serious” appetite loss occurs in 10.5% of stimulant-
treated youth (compared to approximately 2% of place-
bo-treated youth).80 Stimulant-induced appetite decreases
appear to be dose related.81 Several strategies have been
proposed for the management of stimulant-induced appe-
tite loss, including careful monitoring of appetite, weight
10
and body mass index, administration of medication after
breakfast, and the use of calorically dense snacks (or fourth
meals) later in the day or early evening.82

There has been considerable debate about the man-
agement of cardiovascular side effects of stimulant
medications and, at times, conflicting recommenda-
tions have been provided. Stimulants have been
associated with elevations in mean blood pressure
(o5 mmHg) and heart rate (o10 beats/min). A subset
of individuals (5–10%) may have an even greater
increase in heart rate or blood pressure.83 Although
there are limited prospective data related to the
relationship between cardiac risk factors and outcomes
in stimulant-treated youth, prudent recommendations
from the American Heart Association and the Amer-
ican Academy of Pediatrics recommend obtaining a
thorough history to identify high risk youth with
potential cardiac abnormalities or pre-existing cardiac
disease prior to initiation of stimulant pharmacother-
apy. Routine screening electrocardiography is not
indicated in the absence of other cardiac risk factors.
Efficacy of Non-Stimulants in Attention-Deficit/
Hyperactivity Disorder

Currently, the efficacy of three non-stimulant medi-
cations is supported by randomized controlled trials.
Guanfacine extended release, clonidine extended
release, and atomoxetine have received FDA approval
for treatment of ADHD in youth aged 6–17 years. The
α2-agonists, guanfacine and clonidine (as extended-
release preparations) have also received FDA approval
for adjunctive use in patients treated with stimulants.
These non-stimulants, while clearly shown to be
effective for the treatment of ADHD, have much
smaller effect sizes then stimulants. Most guidelines
recommend that non-stimulants are “second-line”
treatments for patients unable to tolerate stimulants,
although should be considered first-line interventions if
there is concern for abuse or diversion of stimulant
medications. They also may have a unique role in the
treatment of patients with a “partial response” to
stimulant treatment.
Some experts have advocated that non-stimulants be

considered first-line interventions in patients with other
comorbidities (such as tics and anxiety disorders),
although the data fail to consistently support these
approaches. For example, some have advocated the use
of atomoxetine in patients with anxiety disorders and
co-occurring ADHD given that atomoxetine results in
Curr Probl PediatrAdolesc Health Care, January 2017



improvements in both symptom domains84 and given
concerns that stimulants may worsen anxiety. How-
ever, data from randomized controlled trials and meta-
analyses have consistently failed to demonstrate
stimulant-related worsening of anxiety symptoms in
patients with anxiety disorders.85 In fact, sequenced
treatment trials of adolescents with anxiety disorders
and co-occurring attention-deficit/hyperactivity disor-
der (ADHD) suggest that stimulants may actually
reduce anxiety symptoms86 and a recent meta-
analysis that included almost 3000 pediatric patients
with ADHD found that stimulant treatment was
associated with a decreased relative risk of anxiety
and also observed a dose-response relationship
between stimulant dose and decreases in anxiety
symptoms.85

α2-Agonists are effective in reducing tic symptoms.
They have been recommended by some as medications
that should be utilized in youth with ADHD and co-
occurring tic disorders given concerns that stimulants
can worsen tic severity and frequency. While the
package inserts for most stimulants warn clinicians
that stimulants are “contraindicated in patients with
motor tics or with a family history or diagnosis of
Tourette's syndrome,” the available evidence is not
entirely supportive of this association. A recent meta-
analysis of 22 studies (involving nearly 2400 youth
with ADHD) suggested that new-onset tics or worsen-
ing of tics to be present in 5.7% of patients receiving
stimulants and in 6.5% of patients receiving placebo.85
Safety and Tolerability of Non-Stimulant
Medications

Atomoxetine appears to have less pronounced effects on
appetite and sleep, although it produces more nausea and
sedation. Atomoxetine carries a FDA boxed warning
regarding the small risk of suicidal thinking due to its
mechanistic similarity to noradrenergic reuptake inhibitor
antidepressants. The α2-agonists are associated with seda-
tion, dizziness, bradycardia, and hypotension, and require
ongoing monitoring of blood pressure and pulse. Due to
concerns for rebound hypertension, α2 agonists should be
gradually tapered rather then abruptly discontinued.
Conclusion

The evidence base for psychopharmacologic inter-
ventions in youth with depressive and anxiety
Curr Probl PediatrAdolesc Health Care, January 2017
disorders has dramatically increased over the past
two decades. The accumulating data suggest that while
antidepressant medications are effective for anxiety
disorders and depressive disorders in youth, knowl-
edge of medication-specific tolerability concerns and
warnings are critical for safe and effective use of these
medications in youth. Knowledge of the specific
profiles of some medications discussed in this article
—paroxetine and venlafaxine in particular—suggests
that primary care clinicians should exercise caution
with these medications and should not use them as
first-line interventions for youth. Similarly, evidence
supporting the use of stimulant and non-stimulant
medications in youth with ADHD suggests that these
agents are efficacious and generally well tolerated, but
that like antidepressants, knowledge of their side
effect and safety profiles is required to utilize effec-
tively these medications. Finally, this review has
focused on psychopharmacologic interventions in
youth with anxiety disorders, major depressive dis-
order and ADHD. However, it is critically important
to consider psychosocial interventions in the treat-
ment of mental health disorders in youth; the com-
parative and combined efficacy studies discussed in
this article (TADS, TORDIA, CAMS, MTA, and
PATS) suggest that psychotherapy may have salutary
effects on both symptomatic outcomes and function-
ing in youth.
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