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Introduction

ADHD is one of the most commonly diagnosed neu-
robehavioral disorders of childhood with an estimated
prevalence of 6.7% to 12% in the United States.'
Children with ADHD exhibit developmentally inap-
propriate levels of inattention, hyperactivity, and
impulsivity resulting in functional impairment and
negative outcomes in academic, family, occupational
and social settings, and increased risk for substance
abuse disorders.>* Validated treatments for ADHD
include pharmacological, psychosocial/behavioral
and combined treatments.

The primary objective of this paper is to discuss
clinical strategies for pharmacological treatment of
ADHD in children and adolescents. We provide a
brief overview of the neurobiological basis of ADHD,
diagnosis, assessment and treatment process of the
disorder. The clinical strategies for the first line psy-
chopharmacological treatments are also discussed, as
well as when to consider alternate psychopharmaco-
logical treatments, and strategies to manage adverse
effects and comorbid disorders in children and ado-
lescents with ADHD.

Neurobiological Basis of ADHD
ADHD is among the most heritable of psychiatric
disorders with a mean heritability estimate of 76%;
children with parents or siblings of children with
ADHD have two- to eight-fold increased risk for being
diagnosed with ADHD.>® Even though the exact cause
and mechanisms underlying ADHD are not yet com-
pletely understood, several etiologically heterogeneous
animal models have been proposed. These include
genetic models (the spontaneously hypertensive rat
[SHR], dopamine transporter knockout mouse, Naples
High Excitability rat and the SNAP-25 deficient mutant
coloboma mouse), chemically induced models such as
prenatal or early postnatal exposure to ethanol or nico-
tine, and environmental vulnerability models such as
rat pups reared in isolation or with neonatal anoxia.’
The most widely studied animal model of ADHD is
the SHR, however it has not shown treatment response
to methylphenidate in behavioral tests for ADHD.*®
Moreover due to heterogeneity of the current animal
models, no one animal model best represents ADHD.?
Dysfunction in the fronto-subcortical pathways
and imbalances in the dopaminergic and noradren-
ergic systems have been implicated in ADHD and

form the basis for pharmacological treatment with
dopamine and norepinephrine transporter blockers.
For example, structural brain differences in the form
of a 3-5 year delay in the peak of cortical thickness
maturation, with greatest delays in frontal and tempo-
ral brain regions'® and global thinning of the cortex
most prominently in the medial and superior prefrontal
and precentral regions have been reported in ADHD
individuals compared to normal controls.!" Recently,
a significant reduction of gray matter volume in the
right basal ganglia and reduction of right globus pal-
lidus and putamen volumes was reported in children
and adolescents with ADHD.'*"* Diffusion tensor
imaging studies of ADHD have indicated alterations
in white matter integrity in widespread areas, most
often in the right anterior corona radiata, right forceps
minor, bilateral internal capsule and left cerebellum,;
areas which have previously been implicated in
ADHD." Paralleling the structural brain findings,
magnetoencephalography (MEG) and functional
magnetic resonance imaging (fMRI) studies have
reported significant hypoactivity in frontal regions
including anterior cingulate, dorsolateral prefrontal,
inferior prefrontal, and orbitofrontal cortices as well
as in related regions such as portions of the basal
ganglia, thalamus, and parietal cortices in ADHD
individuals compared to controls.!'>!¢
Psychostimulant treatment was reported to
normalize the rate of cortical thinning seen in chil-
dren and adolescents with ADHD compared to a
more rapid cortical thinning in unmedicated ADHD
patients.!” Similarly, normalizing effects of stimu-
lant treatment were seen with larger right anterior
cingulate volume in psychostimulant treated chil-
dren (medial age = 9-10.6 years)'® and adolescents
(median age = 12.75-15 years)"” with ADHD and
age-matched healthy controls compared to smaller
right anterior cingulate volume in unmedicated
ADHD patients. Clinically-effective doses of stimu-
lants strengthened connectivity of some frontoparietal
regions on fMRI compared to placebo in 18 children
and adolescents with ADHD (mean age = 14.6 + 2,
age range = 11-17 years); the changes in func-
tional connectivity were associated with improve-
ments in a working memory performance task.*
Methylphenidate increased activation in left ventro-
lateral, dorsomedial frontal, and parietal cortices and
the fronto-striatal regions compared to placebo in
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twelve medication-naive boys with ADHD and nor-
malized the brain activation levels similar to that of
healthy age-matched controls.?!

Various MEG studies have indicated that treat-
ment with a stimulant affects alpha, gamma, and theta
activity in the brain. Alpha activity has been shown to
lessen when attention is directed toward a stimulus*%
and it has been hypothesized that gamma activity is
crucial in coordinating information processing.*
A MEG study by Wienbruch et al*® found that meth-
ylphenidate had greatest effects in frontal regions of
the brain. In particular, theta activity increased over
the left hemisphere with complimentary improve-
ment in the performance of the D2 test of attention,
and alpha activity decreased in both hemispheres with
treatment.”> Another MEG study reported that gamma
activity significantly increased following stimu-
lant administration in adults with ADHD bringing
their gamma activity levels closer to the non-ADHD
controls.?

Diagnosis and Assessment

The Diagnostic and Statistical Manual of Mental Dis-
orders Fourth Edition-Text Revision (DSM-IV-TR)
criteria for ADHD diagnosis requires that patients
must show a minimum of 6 of the 9 inattentive
or hyperactive/impulsive symptoms for at least
6 months.?’” Psychiatric evaluation for a DSM-IV-TR
diagnosis of ADHD includes a comprehensive psy-
chiatric history from the caregiver(s) and a mental sta-
tus examination of the patient. Detailed information
should be obtained from the caregiver(s) to review
symptoms and behaviors related to inattentive and/or
hyperactive/impulsive symptoms, the contextin which
the symptoms occur, the degree to which these behav-
iors are inconsistent with the patient’s age, and have
led to functional impairment in 2 or more settings, eg,
social, school, and/or home. In addition to the ADHD
symptoms, a detailed history regarding presence or
absence of any existing co-morbid disorders and
the patient’s developmental and medical history are
required to rule out any developmental and medical
conditions and/or medications that may predispose,
mimic, or exacerbate ADHD symptoms should be
obtained. Any social issues that may have an impact
on the child’s ADHD symptom presentation, as well
as impact of ADHD symptoms on the child’s social
relationships should be explored. Family history for

genetic loading of ADHD or other psychiatric disor-
ders should also be obtained.

Collateral information should be gathered from
school teachers regarding inattentive and/or hyper-
active/impulsive symptoms in the classroom,
behavioral problems at school, problems with peer-
relations, and level of academic performance and
achievement. Furthermore, information should be
collected from parents and teachers through rating
scales or questionnaires. Information obtained from
rating scales is used to complement clinical informa-
tion and provides objective data to aid in confirm-
ing diagnosis of ADHD and in monitoring treatment
response. Some examples of the parent and teacher
ADHD rating scales include commercially-available
Conners’ Rating Scales-Revised,?® publically avail-
able ADHD Rating Scale-1V,” the National Initiative
for Children’s Healthcare Quality Vanderbilt Assess-
ment Scale,*® the Swanson, Kotkin, Atkins, M-Phlynn,
and Pellham Rating Scale,’' and the Swanson, Nolan,
and Pellham-IV Rating Scale.*

ADHD is diagnosed more frequently in boys
than in girls. Girls with ADHD often do not exhibit
impulsive, hyperactive, and disruptive rule-breaking
behaviors and may be less likely to be referred for
evaluation. Another reason may be that inattention
and difficulty completing tasks in girls may be over-
looked or misdiagnosed as a learning disorder.* It is
important to keep in mind, however, that girls with
ADHD suffer significant impairment and disability
and are at high risk for disruptive, mood, anxiety, eat-
ing and substance abuse disorders.*

Pharmacologic Treatment of ADHD

After a DSM-IV-TR diagnosis of ADHD is con-
firmed, a thoughtful exploration of treatment rec-
ommendations may begin. Pharmacological and
psychosocial treatments in the form of parent behav-
ioral training and school behavioral interventions
have empirical support for treatment of ADHD in
children and adolescents and can be used alone or in
combination.'® Pharmacotherapy combined with non-
pharmacologic interventions is indicated for moder-
ate to severe ADHD in children and adolescents.*
Pharmacological treatment of ADHD has been found
to be positively associated with improved academic
achievement in elementary school children,*® and
improved health-related quality of life in children and
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adolescents,’” and improved brain dysfunction as pre-
viously mentioned.

Due to abuse and addiction potential of stimulants,
the first-line pharmacological agents for ADHD, many
caregivers are reluctant to consider such treatment for
their child or adolescent. However it is important to
note that most long-term follow-up studies of stimu-
lant treatment of ADHD in children and adolescents
did not find an increased risk for substance use, abuse
or dependence by adulthood.*®** On the other hand,
stimulant therapy in childhood was found to be asso-
ciated with a reduced risk of subsequent cigarette
smoking and alcohol and substance use disorders
compared to untreated patients.*'**5 Association
of ADHD treatment and reduced risk for substance
abuse is further bolstered by PET and fMRI findings
pointing to neurobiological similarities in ADHD and
substance abuse type cravings which suggest that
treatment of ADHD may potentially reduce crav-
ing for substances and may also reduce the risk for
relapse.* In the following sections we discuss clinical
strategies for first line psychopharmacological treat-
ments, when to consider alternate psychopharmaco-
logical treatments, and strategies to manage adverse
effects and comorbid disorders in children and ado-
lescents with ADHD.

First line psychopharmacological agents
Stimulants are approved by the Food and Drug
Administration (FDA) to treat ADHD in children and
adolescents and are considered first-line pharmaco-
logical agents in the treatment of ADHD.* Stimulants
(methylphenidate and amphetamines) increase levels
of norepinephrine and dopamine by facilitating their
release in the prefrontal cortex. Methylphenidate
binds to the dopamine transporter and blocks the
reuptake of dopamine from the synaptic cleft,
whereas amphetamines increase the availability of
norepinephrine and dopamine at the synaptic cleft by
displacing them from the pre-synaptic terminal stor-
age sites and by blocking the action of a degradative
enzyme, catechol-o-methyltransferase.

Stimulants have over 50 years of history of clini-
cal use in the treatment of ADHD and are the most
commonly prescribed psychotropic medications in
children; 2.8 million children were estimated to be
receiving stimulant medications in 2008.*” Stimulants
are also the most researched psychotropic medications

with over 250 controlled stimulant trials for treatment
of ADHD involving over 6000 children.*®

The National Institute of Mental Health (NIMH)
sponsored the well-known Collaborative NIMH
Multisite Multimodal Treatment Study of Children
with ADHD (MTA),* conducted a study in which a
group of 579 children with ADHD Combined Type,
aged 7 to 9.9 years, were randomly assigned to
14 months of either (1) carefully monitored medica-
tion management consisting of a 28-day initial titra-
tion phase with double-blind random-order daily
switches of three doses of immediate release (IR)
methylphenidate (low dose = 5 mg AM, lunch and
afternoon, medium dose = 10 mg AM and lunch and
5 mg in the afternoon, and high dose = 15 mg AM and
lunch and 10 mg in the afternoon) and placebo fol-
lowed by a 13-month maintenance phase consisting
of monthly medication management visits, (2) weekly
intensive behavioral treatment sessions with parent,
school, and child components (therapist involvement
was gradually reduced over time), (3) combination
of (1) and (2), or (4) standard community care.
After the initial 28-day titration phase, 10.4% of the
study participants in the medication management
group were openly titrated and maintained on IR-
dextroamphetamine as they did not obtain an adequate
response to IR-methylphenidate. The study results
indicated that at the end of 14 months of treatment,
children in all four groups showed improvement from
baseline. However, the medication management and
the combination groups were superior to the intensive
behavioral treatment and to standard community care
groups in improving ADHD symptom ratings.*

A follow up of the MTA sample at 8 years showed
that improvement in ADHD symptoms was main-
tained over baseline. Compared to their non-ADHD
classmates, however, significant impairment was
still evident in the MTA sample. Additionally, no dif-
ferences were observed in the MTA sample based
on the initial randomization group assignment.
Sociodemographically-advantaged children showing
the best response to initial treatment, regardless of the
randomization group assignment, had the best long-
term prognosis.’® Improvement in teacher ratings of
ADHD symptoms was reported at the 5-year follow
up assessment in children adherent to stimulants.”!

Both methylphenidate and amphetamines are avail-
able in once or twice daily long-acting formulations
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and have empirical support for short-term efficacy and
safety and long-term effectiveness and tolerability.*?
See Tables 1 and 2 for a listing of the available meth-
ylphenidate and amphetamine formulations.

Clinical strategies

Which stimulant to use first?

Currently there is no empirical evidence that indicates
a clear advantage of the use of methylphenidate over
amphetamine or vice versa and there are no guide-
lines to help decide which stimulant to use first. Thus,
selecting one stimulant over the other remains a clini-
cal decision and requires collaboration with caregiv-
ers regarding their preference.*** Elia and colleagues™
treated 48 boys with ADHD with dextroamphetamine,
methylphenidate and placebo in a double-blind cross-
over study.’* Both dextroamphetamine and meth-
ylphenidate were found to be highly and equally
efficacious for the group as a whole, even though indi-
vidual children responded better to one drug or the
other, and experienced treatment-emergent adverse
events (TEAE) only on one of the stimulants. A review
of the published methylphenidate and amphetamine
double blind crossover trials showed that 41% of the
subjects enrolled in these studies responded equally
to both methylphenidate and amphetamine and 44%
responded better to either methylphenidate or amphet-
amine.>® Hence, the initial stimulant response rate may
be as high as 85% if trials of both methylphenidate
and amphetamine medications are performed.*

Treatment with short-acting versus long-acting
stimulant formulations

In the current clinical practice, it is much more com-
mon to use long-acting formulations administered as
a single daily dose to treat ADHD in children and ado-
lescents. Compared to the need for a noon-time dose
of short-acting IR stimulant formulations disrupting
a child’s school day, single daily dosing with long-
acting formulations offers increased convenience and
confidentiality and increases likelihood of compli-
ance.”® Another advantage is the continued efficacy
of long-acting formulations through the end of the
day when the children and adolescents will likely
need to focus on completing their home work. On the
other hand, there may be situations when short-acting
formulations may be more desirable. For example,
(1) if children and adolescents experience TEAEs with

long-acting formulations, eg, poor appetite through-
out the day, (i1) parental preference as we have seen
in our clinical practice, that their children take medi-
cation during school hours only, and (iii) young age
of the children. Pre-school age children have been
shown to develop more TEAEs at higher doses and
have a unique adverse effect profile including more
irritability and proneness to crying when treated with
stimulants.’’ %> When treating ADHD in children of
pre-school age, short-acting agents have an advantage
as they can be dosed lower and with more precision.

Medication titration and monitoring

Treatment can be initiated with long-acting formula-
tions without the need to titrate first with a short-acting
formulation and then to switch to a long-acting equiv-
alent dose.* In our clinical practice, we recommend
visits or telephone contact every week or every other
week during initial titration period of 1 to 2 months,
followed by monthly visits until a child’s dose is sta-
bilized and optimal response is achieved. Medications
are started at the lowest dose available to decrease
the risk of TEAEs and titrated upward (as tolerated)
every 1-3 weeks until either the maximum recom-
mended dose is reached or symptoms are adequately
controlled with minimal TEAEs® IR stimulant for-
mulations are usually prescribed bid or tid (AM dose
and noon/lunch-time dose for bid dosing and an addi-
tional after school dose around 4 PM for tid dosing),
and long-acting once-daily formulations are usually
prescribed in the morning. See Tables 1 and 2 for
initiating doses, rate of dose increment and FDA-
approved maximum doses of stimulants. The patient
may remain on this dose for maintenance with fol-
low up visits every 1-3 months to monitor progress
and TEAEs and for dose adjustment as needed.* If
there is poor response or TEAESs, switching between
different formulations in the same class of stimulants
may be appropriate to achieve medication effect for
the desired duration, for example switching from IR-
methylphenidate to Osmotic-controlled Release Oral
delivery System (OROS)-methylphenidate to achieve
medication effect throughout the day.* If there is poor
response with the FDA-approved maximum doses,
some clinicians prescribe higher, off-label doses
before proceeding to the next step of trying the class
of stimulant not yet prescribed (ie, if not responding
to methylphenidate formulations then switching to
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soft foods*

amphetamine

Capsules of I-lysine and d

Not yet known

70 mg

30 mg gAM

Vyvansef

requiring hydrolysis to release d-amphetamine

Notes: *Information based on Pliszka S. 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; **information based on Chavez et al 2009; “short acting; flong acting.

Abbreviations: FDA, food and drug administration; h, hours; gAM, every morning; vy, years; d, dex; |, lis; XR, extended release; IR, immediate release.

amphetamine formulations). However, it is impor-
tant to remember that there is very limited empirical
information regarding efficacy and safety of higher
off-label doses in the treatment of ADHD in chil-
dren and adolescents.® If there is poor response even
after switching the stimulant class, the medications
described in the alternative pharmacological agents
section may be considered.*%

Adverse effects of stimulant medications
Common stimulant TEAEs include appetite suppres-
sion, stomachache, insomnia, and headache.** Less
common side effects of stimulants include tics, emo-
tional lability, irritability, and increases in heart rate
and blood pressure.* The TEAEs are usually more
severe when first initiating the medication trial and
may abate over time. Charach et al’! evaluated the
effectiveness and tolerability of methylphenidate use
over 5 years in 6- to 12-year-old children who initially
participated in a 12-month randomized controlled trial
(RCT) of methylphenidate. Yearly follow up after the
initial RCT revealed that clinically significant TEAEs
were persistent for 5 years, and although half of the
children who were adherent to medication reported
at least one TEAE (eg, appetite loss) at the end of
five years, they continued the medication implying
acceptability of the TEAEs."!

Findings for stimulant effects on growth have been
mixed. In the MTA study, the children treated with
stimulants showed decreased growth rate without
evidence of growth rebound at 3 year follow up.*¢’
Poulton® performed a review of 29 studies focusing
on the effects of stimulant medications on growth
and reported approximately 1 cm/year height deficit
in children during the first 1-3 years of treatment.®
Faraone et al®® found that growth was slightly less than
expected after 6-30 months of extended-release mixed
amphetamine salt treatment for ADHD in children.
A later review by Faraone et al’® concluded that the
transient delay in growth after stimulant treatment
can be caught up later, either on or off medications.*
Conversely a more recent 10-year prospective study
did not find an association between deficits in growth
outcomes and psychostimulant treatment for ADHD
during childhood.”

There have been reports of sudden deaths in indi-
viduals taking stimulants that led to the FDA’s “black-
box warning” for all stimulants.”>”> A subsequent
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FDA review of the Adverse Events Reporting System
data for marketed safety experience with therapeutic
use of stimulants (for the period of January 1, 1992
to December 31, 2004) reported that the base rate of
sudden death in children treated for ADHD is below
the rate of sudden death in the general population.”
Regardless, stimulants generally should not be used
in children or adolescents with known serious struc-
tural cardiac abnormalities, cardiomyopathy, serious
heart rhythm abnormalities, or other serious cardiac
problems. Additionally, it is important to obtain a
careful targeted cardiac history including history of
cardiac problems and family history of sudden death
in children or young adults.®

In general, methylphenidate and amphetamines
have similar TEAEs. In a medical record review
study to examine outcome of long-term stimulant
treatment during childhood in a population-based
birth cohort, dexamphetamine was more likely to be
associated with adverse effects than methylphenidate
(10% vs. 6%; P < 0.05).%

Strategies to manage stimulant

adverse effects

Caregivers should be instructed to administer the stim-
ulant medications with or after a meal to allow the child
to eat prior to the onset of the stimulant’s appetite sup-
pressant effect. Additionally, we routinely instruct the
caregivers to allow the child to eat large meals in the
morning and evening and extra after-dinner nutritious
snacks to prevent weight loss. The children’s weight,
height, blood pressure and heart rate should be moni-
tored regularly. To minimize sleep difficulties, IR stim-
ulant should not be administered late in the evening. If
insomnia is problematic with IR or long-acting prep-
arations, the stimulant dose may need to be lowered
and/or administered at an earlier time.

Alternative psychopharmacological agents
Non-stimulant medications are not usually considered
first-line agents in the treatment of ADHD due to less
robust response than stimulants. A meta-analysis report
of double-blind placebo-controlled ADHD treatment
trials indicated effect sizes of 0.6 to 0.7 for most non-
stimulant studies compared to effect size of 0.95 for
stimulant studies.”>® Non-stimulant medications are
usually considered ifa child fails to achieve an adequate
response to or experiences TEAEs with stimulants.*

However, under certain circumstances, one may con-
sider initiating treatment with non-stimulant medica-
tions without a stimulant trial first, for example, with
comorbid tic, substance abuse, anxiety and depres-
sive disorders, and parental preference. In the fol-
lowing section, we briefly review four non-stimulant
medications, atomoxetine, alpha agonists, buproprion
and modafinil for the treatment of ADHD in children
and adolescents. Special circumstances when non-
stimulants may be considered first will be addressed
in the section on comorbidity.

Atomoxetine

Atomoxetine is a selective presynaptic norepineph-
rine reuptake inhibitor. It acts to increase levels of
extracellular norepinephrine and dopamine in the pre-
frontal cortex but has limited effect in the striatum.
Atomoxetine is approved by the FDA for treatment of
ADHD in children, adolescents and adults. There is
evidence of short-term efficacy and long-term effec-
tiveness of atomoxetine””” when used in younger
children,**®" in children with comorbid oppositional
defiant disorder,* comorbid anxiety disorders,* and
in children with PDD.* Atomoxetine is usually well
tolerated and youth show good long-term adherence.®
Open-label combination treatment with atomoxetine
and stimulant medications was shown to improve
ADHD symptoms in atomoxetine partial responders.*®
However, higher frequency of insomnia, irritability
and appetite loss, and increases in diastolic pressure
were observed with the combination treatment com-
pared to atomoxetine alone.®’

Atomoxetine response is reported to be less robust
than stimulants, previously mentioned meta-analysis
reported atomoxetine effect size of 0.7 compared to
stimulant effect size of 0.95.% Some atomoxetine
and methylphenidate comparative studies and meta-
analysis have reported equivalent efficacy between
atomoxetine and methylphenidate®* however con-
cerns regarding study methodologies have been
expressed.”’ Hence, atomoxetine is usually consid-
ered in children and adolescents who do not respond
adequately to stimulants and/or have TEAEs, have
comorbid tics, or have a potential for drug abuse.

Adverse effects of atomoxetine
Common atomoxetine TEAEs include abdominal
pain, vomiting, decreased appetite, somnolence,
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dizziness, fatigue, and irritability. Weight loss and
decrease in expected height were reported in children
treated with atomoxetine for 15 to 18 months, but no
significant growth impairment was reported at the
end of a 5-year atomoxetine treatment study.”” Due
to noradrenergic effects of atomoxetine, children can
experience increases in heart rate and blood pressure.
Atomoxetine should not be used in children or ado-
lescents with known serious structural cardiac abnor-
malities, cardiomyopathy, and serious heart rhythm
abnormalities.” Atomoxetine has been shown to
lead to rare hepatic injury,” and apparently due to its
molecular similarity to fluoxetine, has been associated
with suicidal ideation which led to the FDA “black
box” warning in 2005.%

Clinical strategies, medication titration
and monitoring, and management

of adverse effects
Dosing of atomoxetine is determined by the child’s
weight with a 3 to 5 day starting dose of 0.5 mg/kg/day
and increasing to 1.2 to 1.8 mg/kg/day for indi-
viduals who weigh less than 70 kg. It is common
to start this medication at bedtime for the first 7 to
10 days to prevent daytime sedation which can occur
when initiating treatment with atomoxetine. Doses
higher than 1.8 mg/kg/day did not lead to further
improvement in ADHD symptoms and only led to
more side effects.”® On the other hand, atomoxetine
dose of 1.8 mg/kg/day was shown to be more effec-
tive than the dose of 1.2 mg/kg/day in treating youth
with comorbid oppositional defiant disorder.®* Youth
over 70 kg can be started at a dose of 40 mg/day and
then titrated to 80 mg/day with a maximum dose of
100 mg/day. Atomoxetine can be dosed with a single
dosing in the morning or evening®’ or as a split dose
in the morning and afternoon® to decrease sedation
and gastrointestinal side effects.”” Clinicians must
show patience with this medication as the time to
improvement in symptoms is approximately 1 month
but remission of symptoms often does not occur until
over 3 months.!” This medication can be abruptly
discontinued without a need for a tapering off.'!
Atomoxetine is metabolized by the hepatic cyto-
chrome P450 2D6 enzyme and can lead to an increase
in atomoxetine blood level with concomitant use of
fluoxetine and paroxetine. Thus, a lower dose of
0.5 mg/kg/day for the first month and a slower and

cautious titration to a target dose of 1.2 mg/kg/day
should be used if atomoxetine is prescribed concomi-
tantly with fluoxetine or paroxetine. Additionally,
lower doses of 0.5 mg/kg/day should be used in slow
metabolizers, which are 7% of Caucasian and 2% of
African-American youth, to prevent cardiac and gas-
trointestinal side effects that can become severe when
the blood level reaches steady state.!*

Alpha-2 adrenergic agonists

Alpha-2 adrenergic agonists, guanfacine, and cloni-
dine are antihypertensive agents that act on presyn-
aptic alpha-2 adrenoreceptors (alpha-2A, 2B and 2C)
in the prefrontal cortex to inhibit norepinephrine
release and downregulate the noradrenergic system.
Guanfacine, is a selective alpha-2A adrenoreceptor
agonist, whereas clonidine has relatively high affinity
for all three alpha-2 adrenoreceptors.

Immediate-release clonidine and guanfacine are
not approved by the FDA for use in children and
adolescents with ADHD, however have a long his-
tory of “off-label” use in treating youth with ADHD.
IR-guanfacine was found to improve teacher-rated
ADHD symptoms in children with ADHD comorbid
with tic disorder'® and in children with pervasive
developmental disorders accompanied by hyperactiv-
ity and impulsivity.'™ IR-clonidine has shown effi-
cacy in placebo-controlled trials when used alone,'?
in combination with stimulants,'® to treat ADHD
comorbid with tics,'””1% and with aggression.'%!%
On the other hand, a recent IR-clonidine treatment
study failed to show improvement in teacher ratings
of ADHD symptoms, but benefit on parent ratings of
ADHD symptoms and increased frequency of seda-
tion were observed.'"’

Given the need for repeated dosing with IR guan-
facine and clonidine, extended release (ER) formula-
tions have been developed and are approved by the
FDA for treatment of ADHD in children and adoles-
cents as once daily monotherapy and as adjunctive
therapy to stimulants. ER-guanfacine was found to
have short-term efficacy and 2-year effectiveness as
monotherapy, in children with ADHD and comor-
bid ODD, and in combination with a stimulant.!"'-11¢
ER-clonidine was shown to significantly improve
ADHD symptoms over 5 weeks of treatment in pediat-
ric patients as monotherapy and as adjunctive therapy
to stimulants."”!"® Though these 2 extended-release
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alpha agonists are approved by the FDA for treatment
of ADHD, they have not been researched or used
extensively.

Response to alpha-2 agonists has been shown to
be less robust than stimulants. A meta-analysis of
ADHD treatment studies showed an effect size of
0.58 for clonidine compared to 0.82 for stimulants,'"”
hence alpha agonists are usually not considered as
first line treatment agents for ADHD. Alpha agonists
can be considered in children who do not respond
adequately to stimulants or atomoxetine, and/or have
adverse effects associated with these agents, such as
severe insomnia or loss of appetite, have comorbid
tics, aggression, eating disorders, or a potential for
drug abuse.

Alpha-2 agonist adverse effects

TEAEs with clonidine and guanfacine have usually
been mild and include sedation, fatigue, headache,
dry mouth, constipation, upper abdominal pain, mid-
sleep awakening, irritability, dizziness, bradycardia,
orthostatic hypotension, and withdrawal hypertension.
Somnolence can be significant and may require a
slower rate of titration. Guanfacine is generally less
sedating than clonidine.

As alpha-2 agonists are antihypertensive agents,
blood pressure and heart rate should be monitored rou-
tinely and they should not be discontinued abruptly to
prevent a hypertensive crisis. There were several case
reports of sudden death in children taking a combina-
tion of clonidine and methylphenidate.'”® However,
extensive exploration of these cases did not estab-
lish a definite causal link between this combination
and sudden death,'?! and there have not been further
reports of this nature. Nevertheless, cardiac consulta-
tion should be obtained prior to considering treatment
with alpha-2 agonists alone or in combination with
stimulants in children who have a history of preex-
isting myocardial or structural heart disease or renal
disease that can increase a child’s risk for developing
hypertension and cardiovascular disease.

Clinical strategies, medication titration
and monitoring, and management

of adverse effects

IR-clonidine is usually initiated at a dose of 0.05 mg at
night to minimize adverse effects, especially sedation.
Depending on the age and weight of the patient and

to avoid excessive sedation, IR-clonidine may be
started at a dose of 0.025 mg at night. A morning dose
0f 0.05 mg can then be added 3—7 days later followed
by a mid-day dose of 0.05 mg 3-7 days later. The
dosage can be titrated in this manner in increments
of 0.05 mg bid or tid (may also be given qid) to a
total daily dose of 0.4 mg. ER-clonidine can be initi-
ated at a dose of 0.1 mg at bedtime and increased,
as needed to obtain optimal response, by 0.1 mg at
weekly intervals to a maximum total daily dose of
0.4 mg. ER-clonidine should be administered twice
daily with equal or higher dose at bedtime.

IR-guanfacine is usually initiated at a dose of
0.25 mg to 0.5 mg at night to minimize sedation.'?? The
dosage can be titrated every 3—7 days in increments of
0.5 mg first with addition of a morning dose of 0.5 mg
followed by an after school dose of 0.5 mg 3-7 days
later. The dose can be titrated in the this manner to a
total daily dose of 4 mg. Somnolence and fatigue are the
most common TEAESs especially during early titration
and can be managed by a slower titration or lowering
the dose. ER-guanfacine is usually started at 1 mg in the
morning and can be titrated weekly to a maximum dose
of 4 mg. It may take 2—3 weeks to see response.'!

Abrupt discontinuation of alpha agonists can
lead to withdrawal hypertension and can result in a
hypertensive crisis, making compliance with alpha
agonists especially important. IR-clonidine should
be tapered gradually by 0.05 mg, ER-clonidine by
0.1 mg, IR-guanfacine by 0.5 mg, and ER-guanfacine
by 1 mg every 3—7 days.

Bupropion

Bupropion is an atypical antidepressant with actions
involving inhibition of norepinephrine and dopamine
reuptake. Study results have been inconsistent with
bupropion treatment of ADHD in youth. A multi-
site, placebo-controlled trial using dosages of 3 to
6 mg/kg/day showed improvement in hyperactivity,
conduct problems, and on parent and teacher ratings,
however the effect size was smaller than that typically
found with stimulant medication.'” It has also been
found to be effective in substance abusing youth with
comorbid ADHD and a mood disorder'** and in youth
with ADHD and comorbid depression.'” However in
the latter study only parent ratings of ADHD symp-
toms showed improvement with bupropion, improve-
ment was not seen on teacher ratings.
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Bupropion can be considered if stimulants and
atomoxetine trials fail to provide adequate control
of ADHD symptoms or lead to intolerable adverse
effects, or in patients with history of substance abuse
or mood disorder. Due to the shorter half-life of slow
release bupropion and its metabolites in children and
adolescents,'*® bid dosing is recommended. Bupropion
is usually initiated at a dose of 100 mg to 150 mg
(3 mg/kg) and titrated to a maximum dose of 300 mg
(6 mg/kg) daily in divided doses; any single dose
should not exceed 150 mg. Response to buproprion
is usually seen within 2 weeks of starting a therapeu-
tic dose. Bupropion is usually well tolerated, possible
TEAEs include dry mouth, nausea, vomiting, urti-
caria and rash, sedation, constipation and irritability.
Bupropion can lower the seizure threshold and can
lead to seizures at higher doses and in patients with a
comorbid eating disorder.'?’

Modafinil

Modafinil is a promising new non-stimulant medica-
tion approved by the FDA for treatment of narcolepsy.
It appears to have effects on dopamine and norepi-
nephrine as well as increasing levels of hypotha-
lamic histamine, however the mechanism of action
is unclear. Even though modafinil is not approved for
treatment of ADHD, its use for treatment of ADHD in
children and adolescents has been explored. A 6-week
placebo-controlled trial in 7 to 14 year old children
with ADHD showed a response rate of 78% with
modafinil compared to 0% for placebo.'?® Similarly,
modafinil has shown improvement in ADHD symp-
toms in children and adolescents when compared to
placebo, in inattentive and combined ADHD subtypes
and whether or not the patient had previously received
stimulant medication.'”* 3! The dosages ranged from
170 mg to 425 mg daily. Adverse effects were mild
with insomnia, headache and decreased appetite being
the most common. However, there have been cases of
serious skin rashes and this medicine is not approved
for children under 17 years old.!*

Comorbidity

Comorbidity has been shown to moderate treatment
response in ADHD,!**"135 therefore assessing for and
incorporating treatment of comorbid disorders in the
overall treatment plan are vitally important. ADHD
is frequently associated with 1 or more comorbid

disorders in as much as 69% of cases.*” The most
frequent comorbid disorder in children and adoles-
cents with ADHD is oppositional defiant disorder
(ODD) and conduct disorder and occurs in more
than half of patients with ADHD.* Depressive and
anxiety disorders, such as post traumatic stress dis-
order and obsessive compulsive disorder, are pres-
ent in about one third of patients with ADHD.*1%
Approximately 20% to 25% of the children with
ADHD have comorbid learning disorders,'*” about
23% children develop substance abuse disorders,!*®
and approximately 11% of the ADHD participants in
the MTA study had tic disorders.” Comorbidity of
bipolar disorder with ADHD continues to be highly
controversial. As recommended in the AACAP Prac-
tice Parameters for the assessment and treatment of
ADHD, the diagnosis of mania should only be con-
sidered in youth who exhibit severe mood lability/
elation, grandiosity, hypersexuality, and a decreased
need for sleep.*

Clinical strategies for management

of comorbid disorders

The presence of learning disorders can confound the
diagnosis of ADHD and vice versa. Careful evalua-
tion for the presence of learning disorders and spe-
cific classroom interventions to address learning
issues should be implemented in the child’s school
setting. Pharmacological treatment of ADHD can
often reduce the severity of or, even, lead to resolu-
tion of ODD symptoms. Psychosocial interventions
including behavior therapy should be considered in
order to optimize positive outcomes. For persistent
ODD and conduct disorder, additional individual,
group and family therapies can be effective.

For depressive, bipolar, anxiety, and tic disor-
ders it is important to determine which disorder is
causing the greatest impairment for the child. For
instance, if comorbid depressive disorder or bipolar
disorder is severe and is associated with suicidality,
it would be most important to treat the mood disorder
first. In an open-label sustained-release bupropion
trial, improvements in both depressive and ADHD
symptoms were seen in adolescents with ADHD and
comorbid depressive disorder.'”® For children and
adolescents with ADHD and comorbid bipolar dis-
order with manic symptoms, mood stabilization is
recommended prior to treating ADHD.!** If ADHD
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symptoms are causing the most impairment in a child
with comorbid mood disorder, treatment for ADHD
should be initiated. However, a word of caution is
in order since stimulants have been associated with
induction of psychosis and manic symptoms.!4%!14!
Once adequate control of ADHD symptoms is
achieved and there are residual depressive or bipolar
disorder symptoms severe enough to warrant specific
treatment, an algorithm for the treatment of depres-
sive or bipolar disorders can be instituted.'** Similar
strategy can be used for treatment of comorbid anxi-
ety and tic disorders.

Youth with comorbid anxiety and tic disorders
disorders can respond well to a stimulant with-
out exacerbation of anxiety or tic symptoms.'#14
However if anxiety or tic symptoms are severe or
worsen with stimulants, use of a non-stimulant agent
is recommended. Atomoxetine improved ADHD
and anxiety ratings relative to placebo in 617 year
old patients with ADHD and cormorbid anxiety
disorders® and thus atomoxetine can be considered
as a first line treatment in such cases.

There have been case reports of tics worsen-
ing with atomoxetine,'* however recent placebo-
controlled trials have shown atomoxetine to reduce
both ADHD and tic symptoms in children and ado-
lescents with ADHD and comorbid Tourette’s syn-
drome or chronic motor tic disorder.'**!'*” Guanfacine
and clonidine have been shown to improve tic and
ADHD symptoms when used alone'® or as adjunct
to stimulants.'® Hence, families and providers may
prefer non-stimulants to treat ADHD in patients with
moderate to severe comorbid tic disorder.

Children and adolescents diagnosed with ADHD
and comorbid substance abuse disorder should first
participate in substance abuse treatment. Treatment
for ADHD should begin once they are drug free and
continue to abstain from drugs. Given the risk of abuse
potential and diversion of stimulants, ADHD is best
treated with a non-stimulant in youth with comorbid
substance abuse disorders. However, the option of
using lisdexamfetamine or OROS-methylphenidate,
which have a lower potential of abuse and diversion,
can also be appropriate options. If it is decided to
prescribe stimulants (for example due to severity of
ADHD symptoms), a careful monitoring and accu-
rate documentation of frequency of prescriptions

dispensed and duration between prescription renew-
als should be maintained.

Summary

ADHD is one the most researched and written about
psychiatric disorder of childhood and adolescence
and so is the psychopharmacological treatment of
ADHD. Clinical approach to ADHD treatment starts
with a comprehensive assessment that includes a care-
ful history with information obtained from caregiv-
ers and teachers as well as an interview of the child
in order to make correct diagnosis and to institute an
appropriate treatment plan.

Number of well-controlled pharmacological trials
provide evidence of short term efficacy and safety, and
long-term effectiveness and tolerability of stimulants.
Stimulants are considered drugs of choice in the treat-
ment of ADHD in reducing core symptoms of ADHD
and which in turn results in improving academic perfor-
mance and behavior at school and at home. The major
challenge for clinicians is how to translate and apply
research knowledge in the treatment of an individual
patient with his/her unique socio-family context. Long
acting preparations of stimulants have resulted in bet-
ter compliance and steady effect on child’s symptoms.
To minimize possible untoward TEAESs, there is need
to titrate the dosages gradually with the goal of finding
the most effective lowest dose of medication.

There are some children who do not benefit from
stimulants or experience significant TEAEs and some
parents are against use of any stimulants. There are a
number of non-stimulant medications including ato-
moxetine, bupropion, alpha-adrenergic agonists, and
modafnil that can provide viable alternatives.

ADHD is often associated with comorbid disor-
ders and complex family and social problems. This
is particularly true for children seen in community
clinics. Preference should be given if one medication
can treat both ADHD and the associated comorbid
disorder. Care should be taken to minimize polyphar-
macy. Psychosocial interventions including behav-
ior therapy should be considered in all children with
ADHD in order to optimize positive outcomes and
possibly decrease need for higher dosages of medi-
cations.'*%!# It is important to emphasize to caregiv-
ers that proper supervision and monitoring should
be provided when the child takes the medication.

12

Journal of Central Nervous System Disease 2013:5


http://www.la-press.com

Clinical strategies for pharmacological treatment of ADHD

Author Contributions

Conceived and designed the experiments: JKG and
HSG. Analysed the data: ACS, TR, JKG and HSG.
Wrote the first draft of the manuscript: ACS, TR, JKG
and HSG. Contributed to the writing of the manu-
script: ACS, TR, JKG and HSG. Agree with manu-
script results and conclusions: ACS, TR, JKG and
HSG. Jointly developed the structure and arguments
for the paper: ACS, TR, JKG and HSG. Made critical
revisions and approved final version: ACS, TR, JKG
and HSG. All authors reviewed and approved of the
final manuscript.

Funding and Competing Interests

JKG has received past grant funding from NIMH for
a K23 MH01883 award and from Arizona Institute of
Mental Health Research that informed the work on
this article. ACS, TR and HSG disclose no potential
conflicts of interest.

Disclosures and Ethics

As a requirement of publication author(s) have pro-
vided to the publisher signed confirmation of com-
pliance with legal and ethical obligations including
but not limited to the following: authorship and
contributorship, conflicts of interest, privacy and
confidentiality and (where applicable) protection of
human and animal research subjects. The authors
have read and confirmed their agreement with the
ICMIJE authorship and conflict of interest criteria.
The authors have also confirmed that this article is
unique and not under consideration or published in
any other publication, and that they have permission
from rights holders to reproduce any copyrighted
material. Any disclosures are made in this section.
The external blind peer reviewers report no conflicts
of interest. Provenance: the authors were invited to
submit this paper.

References

1. Woodruff TJ, Axelrad DA, Kyle AD, Nweke O, Miller GG, Hurley BJ.
Trends in environmentally related childhood illnesses. Pediatrics. 2004;
113(Suppl 4):1133-40.

2. Charach A, Yeung E, Climans T, Lillie E. Childhood attention-deficit/
hyperactivity disorder and future substance use disorders: comparative
metaanalyses. J Am Acad Child Adolesc Psychiatry. 2011;50(1):9-21.

3. Fuemmeler BF, Kollins SH, McClernon FJ. Attention deficit hyperactiv-
ity disorder symptoms predict nicotine dependence and progression to
regular smoking from adolescence to young adulthood. J Pediatr Psychol.
2007;32(10):1203-13.

4. Pliszka S, Issues AWGo0Q. 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.

5. Faraone SV, Perlis RH, Doyle AE, Smoller JW, Goralnick JJ, Holmgren MA,
et al. Molecular genetics of attention-deficit/hyperactivity disorder. Biol
Psychiatry. Jun 1,2005;57(11):1313-23.

6. Faraone S, Biederman J. Nature, nurture, and attention deficit hyperactivity
disorder. Dev Rev. 2000;20:568-81.

7. Russell VA. Overview of Animal Models of Attention Deficit Hyperactivity
Disorder (ADHD). Current Protocols in Neuroscience: John Wiley & Sons,
Inc.; 2001. 8. Sontag TA, Tucha O, Walitza S, Lange KW. Animal models
of attention deficit/hyperactivity disorder (ADHD): a critical review. Atten
Defic Hyperact Disord. Mar 2010;2(1):1-20.

9. van den Bergh FS, Bloemarts E, Chan JS, Groenink L, Olivier B, Oosting RS.
Spontaneously hypertensive rats do not predict symptoms of attention-deficit
hyperactivity disorder. Pharmacol Biochem Behav. Mar 2006;83(3): 380-90.

10. Shaw P, Eckstrand K, Sharp W, Blumenthal J, Lerch JP, Greenstein D, et al.
Attention-deficit/hyperactivity disorder is characterized by a delay in corti-
cal maturation. Proc Natl Acad Sci U S A. Dec 4, 2007;104(49):19649-54.

11. Shaw P, Lerch J, Greenstein D, Sharp W, Clasen L, Evans A, et al.
Longitudinal mapping of cortical thickness and clinical outcome in children
and adolescents with attention-deficit/hyperactivity disorder. Neurosci
Biobehav Rev. 2012;36(4):1093-106.

12. Frodl T, Skokauskas N. Meta-analysis of structural MRI studies in children
and adults with attention deficit hyperactivity disorder indicates treatment
effects. Acta Psychiatr Scand. Feb 2012;125(2):114-26.

13. Nakao T, Radua J, Rubia K, Mataix-Cols D. Gray matter volume abnormali-
ties in ADHD: voxel-based meta-analysis exploring the effects of age and
stimulant medication. Am J Psychiatry. Nov;168(11):1154-63.

14. Van Ewijk H, Heslenfeld DJ, Zwiers MP, Buitelaar JK, Oosterlaan J. Diffusion
tensor imaging in attention deficit/hyperactivity disorder: A systematic review
and meta-analysis. Neurosci Biobehav Rev. Jan 24, 2012;36(4):1093-106.

15. Dickstein SG, Bannon K, Castellanos FX, Milham MP. The neural cor-
relates of attention deficit hyperactivity disorder: an ALE meta-analysis.
J Child Psychol Psychiatry. Oct 2006;47(10):1051-62.

16. Fernandez A, Quintero J, Hornero R, Zuluaga P, Navas M, Gomez C, et al.
Complexity analysis of spontaneous brain activity in attention-deficit/
hyperactivity disorder: diagnostic implications. Biol Psychiatry. Apr 1,
2009;65(7):571-17.

17. Shaw P, Sharp W, Morrison M, Eckstrand K, Greenstein DK, Clasen LS,
et al. Psychostimulant treatment and the developing cortex in attention defi-
cit hyperactivity disorder. Am J Psychiatry. Jan 2009;166(1):58-63.

18. Semrud-Clikeman M, Pliszka SR, Lancaster J, Liotti M. Volumetric MRI
differences in treatment-naive vs. chronically treated children with ADHD.
Neurology. Sep 26, 2006;67(6):1023-7.

19. Semrud-Clikeman M, Pliszka S, Bledsoe J, Lancaster J. Volumetric MRI
differences in treatment naive and chronically treated adolescents with
ADHD-combined type. 2012.

20. Wong CG, Stevens MC. The effects of stimulant medication on working
memory functional connectivity in attention-deficit/hyperactivity disorder.
Biol Psychiatry. Mar 1, 2012;71(5):458—-66.

21. Rubia K, Halari R, Mohammad AM, Taylor E, Brammer M. Methylphenidate
normalizes frontocingulate underactivation during error processing inattention-
deficit/hyperactivity disorder. Biol Psychiatry. Aug 1, 2011;70(3):255-62.

22. Fu KM, Foxe JJ, Murray MM, Higgins BA, Javitt DC, Schroeder CE.
Attention-dependent suppression of distracter visual input can be cross-
modally cued as indexed by anticipatory parieto-occipital alpha-band
oscillations. Brain Res Cogn Brain Res. Aug 2001;12(1):145-52.

23. Vazquez Marrufo M, Vaquero E, Cardoso MJ, Gomez CM. Temporal evolu-
tion of alpha and beta bands during visual spatial attention. Brain Res Cogn
Brain Res. Oct 2001;12(2):315-20.

24. Fries P. Neuronal gamma-band synchronization as a fundamental process in
cortical computation. Annu Rev Neurosci. 2009;32:209-24.

25. Wienbruch C, Paul I, Bauer S, Kivelitz H. The influence of methylpheni-
date on the power spectrum of ADHD children—an MEG study. BMC
Psychiatry. 2005;5:29.

Journal of Central Nervous System Disease 2013:5

13


http://www.la-press.com

Shier et al

26. Wilson TW, Wetze MW, White ML, Knott NL. Gamma-frequency neu-
ronal activity is diminished in adults with attention-deficit/hyperactiv-
ity disorder: a pharmaco-MEG study. J Psychopharmacol. 2012;26(6):
771-7.

27. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders, 4th ed, Text Revision (DSM-IV-TR). Washington, DC:
American Psychiatric Association; 2000.

28. Conners CK. Conners’ Rating Scales-Revised (CRS-R): Technical Manual.
North Tonawanda, New York: Multi-Health Systems; 2001.

29. DuPaul GJ, Power TJ, Anastopoulos AD, Reid R. ADHD Rating Scale-I1V:
Checklists, Norms, and Clinical Interpretations. New York, NY: Guilford
Press; 1998.

30. Wolraich ML, Lambert EW, Worley KA, Doffing MA, Bickman L,
Simmons T. Psychometric properties of the Vanderbilt ADHD diagnostic
parent rating scale in a referred population. J Pediatr psychol. 2003;28(8):
559-67.

31. Swanson J, Wigal S, Greenhill L, Browne R, Waslick B, Lerner M, et al.
Objective and subjective measures of the pharmacodynamic effects of
Adderall in the treatment of children with ADHD in a controlled laboratory
classroom setting. Psychopharmacol Bull. 1998;34(1):55-60.

32. Swanson JM. School-based Assessments and Interventions for ADD
Students. Irvine, CA: KC Publishing; 1992.

33. Gershon J. A meta-analytic review of gender differences in ADHD. J Atten
Disord. Jan 2002;5:143-54.

34. Biederman J, Petty CR, Monuteaux MC, Fried R, Byrne D, Mirto T, et al.
Adult psychiatric outcomes of girls with attention deficit hyperactiv-
ity disorder: 11-year follow-up in a longitudinal case-control study. Am J
Psychiatry. Apr 2010;167(4):409-17.

35. Knight L, Rooney M, Chronis-Tuscano A. Psychosocial treatments for
attention-deficit/hyperactivity disorder. Curr Psychiatry Rep. Oct 2008;
10(5):412-8.

36. Scheffler RM, Brown TT, Fulton BD, Hinshaw SP, Levine P, Stone S.
Positive association between attention-deficit/hyperactivity disorder medi-
cation use and academic achievement during elementary school. Pediatrics.
2009;123(5):1273-9.

37. Matza LS, Stoeckl MN, Shorr JM, Johnston JA. Impact of atomoxetine on
health-related quality of life and functional status in patients with ADHD.
Expert Rev Pharmacoecon Outcomes Res. Aug 2006;6(4):379-90.

38. Barkley RA, Fischer M, Smallish L, Fletcher K. Does the treatment of
attention-deficit/hyperactivity disorder with stimulants contribute to
drug use/abuse? A 13-year prospective study. Pediatrics. 2003;111(1):
97-109.

39. Biederman J, Monuteaux MC, Spencer T, Wilens TE, MacPherson HA,
Faraone SV. Stimulant therapy and risk for subsequent substance use disor-
ders in male adults with ADHD: a naturalistic controlled 10-year follow-up
study. Am J Psychiatry. 2008;165(5):597-603.

40. Burke JD, Loeber R, Lahey BB. Which aspects of ADHD are associated with
tobacco use in early adolescence? J Child Psychol psychiatry. 2001;42(4):
493-502.

41. Faraone SV, Biederman J, Wilens TE, Adamson J. A naturalistic study of
the effects of pharmacotherapy on substance use disorders among ADHD
adults. Psychol Med. 2007;37(12):1743-52.

42. Mannuzza S, Klein RG, Truong NL, Moulton JL, Roizen ER, Howell KH,
et al. Age of methylphenidate treatment initiation in children with ADHD
and later substance abuse: prospective follow-up into adulthood. Am J
Psychiatry. 2008;165(5):604-9.

43. Biederman J, Wilens T, Mick E, Spencer T, Faraone SV. Pharmacotherapy
of attention-deficit/hyperactivity disorder reduces risk of substance use
disorder. Pediatrics. 1999;104(2):¢20.

44. Wilens TE, Adamson J, Monuteaux MC, Faraone SV, Schillinger M,
Westerberg D, et al. Effect of prior stimulant treatment for attention-deficit/
hyperactivity disorder on subsequent risk for cigarette smoking and alco-
hol and drug use disorders in adolescents. Arch of Pediat Adolesc Med.
2008;162(10):916-21.

45. Wilens TE, Faraone SV, Biederman J, Gunawardene S. Does stimulant ther-
apy of attention-deficit/hyperactivity disorder beget later substance abuse?
A meta-analytic review. Pediatrics. Jan 2003;111(1):179-85.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Frodl T. Comorbidity of ADHD and substance use disorder (SUD): a neu-
roimaging perspective. J Atten Disord. 2010;14:109-20.

Zuvekas SH, Vitiello B. Stimulant medication use in children: a 12-year
perspective. Am J Psychiatry. Feb 2012;169(2):160—6.

Wilens TE, Biederman J, Spencer TJ. Attention deficit/hyperactivity disor-
der across the lifespan. Annu Rev Med. 2002;53:113-31. Review.

MTA Cooperative Group. A 14-month randomized clinical trial of treatment
strategies for attention-deficit/hyperactivity disorder. Arch Gen Psychiatry.
Dec 1999;56(12):1073-86.

Molina BS, Hinshaw SP, Swanson JM, Arnold LE, Vitiello B, Jensen PS,
et al. MTA Cooperative Group. The MTA at 8 years: prospective follow-up
of children treated for combined-type ADHD in a multisite study.
Journal of the American Academy of Child and Adolescent Psychiatry.
May 2009;48(5):484-500.

Charach A, Ickowicz A, Schachar R. Stimulant treatment over five years:
adherence, effectiveness, and adverse effects. J Am Acad Child Adolesc
Psychiatry. May 2004;43(5):559-67.

Kaplan G, Newcorn J. Pharmacotherapy for child and adolescent attention-
deficit hyperactivity disorder. Pediatr Clin North Am. Feb 2011;58(1):
99-120.

Pliszka S, Crismon M, Hughes C, Corners C, Emslie G, Jensen P, et al. The
Texas Children’s Medication Algorithm Project: revision of the algorithm
for pharmacotherapy of attention-deficit/hyperactivity disorder. J Am Acad
Child Adolesc Psychiatry. Jun 2006;45(6):642-57.

Elia J, Borcherding B, Rapoport J, Keysor C. Methylphenidate and dex-
troamphetamine treatments of hyperactivity: are there true nonresponders?
Psychiatry Res. Feb 1991;36(2):141-55.

Arnold LE. Methyiphenidate vs. amphetamine: Comparative review. J Atten
Disord. Jan 1,2000;3(4):200—11.

Eisen S, Miller D, Woodward R, Spitznagel E, Przybeck T. The effect of
prescribed daily dose frequency on patient medication compliance. Arch
Intern Med. Sep 1990;150(9):1881-4.

Ghuman J, Byreddy S, Ghuman H. Methylphenidate transdermal system in
preschool children with attention-deficit/hyperactivity disorder. J Adolesc
Psychopharmacol. Oct 2011;21(5):495-8.

Ghuman JK, Aman MG, Lecavalier L, Riddle MA, Gelenberg A, Wright R,
et al. Randomized, placebo-controlled, crossover study of methylphenidate
for attention-deficit/hyperactivity disorder symptoms in preschoolers with
developmental disorders. J Child Adolesc Psychopharmacol. Aug 2009;
19(4):329-39.

Ghuman JK, Arold LE, Anthony BJ. Psychopharmacological and other
treatments in preschool children with attention-deficit/hyperactivity
disorder: current evidence and practice. J Child Adolesc Psychopharmacol.
Oct 2008;18(5):413-47.

Ghuman JK, Ghuman HS. Pharmacological Intervention for Attention-Def-
icit Hyperactivity Disorder in Preschoolers: Is It Justified? Pediatric Drugs.
In Press.

Ghuman JK, Ginsburg GS, Subramaniam G, Ghuman HS, Kau AS,
Riddle MA. Psychostimulants in preschool children with attention-deficit/
hyperactivity disorder: clinical evidence from a developmental disorders
institution. J Am Acad Child Adolesc Psychiatry. May 2001;40(5):516-24.
Greenhill L, Kollins S, Abikoff H, McCracken J, Riddle M, Swanson J, et al.
Efficacy and safety of immediate-release methylphenidate treatment for
preschoolers with ADHD. J Am Acad Child Adolesc Psychiatry. Nov 2006;
45(11):1284-93.

Vitiello B, Severe J, Greenhill L, Arnold L, Abikoff H, Bukstein O, et al.
Methylphenidate dosage for children with ADHD over time under controlled
conditions: lessons from the MTA. J Am Acad Child Adolesc Psychiatry.
Feb 2001;40(2):188-96.

Stevens JR, George RA, Fusillo S, Stern TA, Wilens TE. Plasma meth-
ylphenidate concentrations in youths treated with high-dose osmotic release
oral system formulation. J Child Adolesc Psychopharmacol. Feb 2010;
20(1):49-54.

Chavez B, Sopko MA Jr, Ehret MJ, Paulino RE, Goldberg KR, Angstadt K,
et al. An Update on Central Nervous System Stimulant Formulations in
Children and Adolescents with Attention-Deficit/Hyperactivity Disorder.
Ann Pharmacother. Jun 2009;43(6):1084-95.

14

Journal of Central Nervous System Disease 2013:5


http://www.la-press.com

Clinical strategies for pharmacological treatment of ADHD

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

Barbaresi W, Katusic S, Colligan R, Weaver A, Leibson C, Jacobsen S.
Long-term stimulant medication treatment of attention-deficit/hyperactivity
disorder: results from a population-based study. J Dev Behav Pediatr.
Feb 2006;27(1):1-10.

Swanson JM, Elliott GR, Greenhill LL, Wigal T, Arnold LE, Vitiello B, et al.
Effects of stimulant medication on growth rates across 3 years in the MTA
follow-up. J Am Acad Child Adolesc Psychiatry. Aug 2007;46(8):1015-27.
Poulton A. Growth on stimulant medication; clarifying the confusion:
a review. Arch Dis Child. Aug 2005;90(8):801-6.

Faraone S, Biederman J, Monuteaux M, Spencer T. Long-term effects of
extended-release mixed amphetamine salts treatment of attention-deficit/
hyperactivity disorder on growth. J Child Adolesc Psychopharmacol.
Apr 2005;15(2):191-202.

Faraone S, Biederman J, Morley C, Spencer T. Effect of stimulants on height
and weight: a review of the literature. J Am Acad Child Adolesc Psychiatry.
Sep 2008;47(9):994-1009.

Biederman J, Spencer T, Monuteaux M, Faraone S. A naturalistic 10-year
prospective study of height and weight in children with attention-deficit
hyperactivity disorder grown up: sex and treatment effects. J Pediatr.
Oct 2010;157(4):635-40.

FDA. Drug Safety and Risk Management Advisory Committee Meeting,
Feb 9, 2006: Briefing Jan 12, 2006. (Accessed Jan 27, 2012, at: http:/
www.fda.gov/ohrms/dockets/ac/06/briefing/2006-4202B1_05_FDA-
Tab05.pdf. 2006.

Nissen S. ADHD drugs and cardiovascular risk. N Engl J Med. Apr 6, 2006;
354(14):1445-8.

Villalaba L. Follow up review of AERS search identifying cases of sud-
den death occurring with drugs used for the treatment of attention defi-
cit hyperactivity disorder ADHD. Available at: http://www.fda.gov/
ohrms/dockets/ac/06/briefing/2006-4210b_07 01 safetyreview.pdf.
Accessed: 7/4/12. 2006.

Biederman J, Faraone SV. Attention-deficit hyperactivity disorder. Lancet.
Jul 16-22, 2005;366(9481):237-48.

Faraone SV. Using Meta-analysis to Compare the Efficacy of Medications
for Attention-Deficit/Hyperactivity Disorder in Youths. P 7. Dec 2009;
34(12):678-94.

Adler LA, Spencer TJ, Milton DR, Moore RJ, Michelson D. Long-term,
open-label study of the safety and efficacy of atomoxetine in adults
with attention-deficit/hyperactivity disorder: an interim analysis. J Clin
Psychiatry. 2005;66(3):294-9.

Biederman J, Heiligenstein JH, Faries DE, Galil N, Dittmann R, Emslie GJ,
et al. Efficacy of atomoxetine versus placebo in school-age girls with atten-
tion-deficit/hyperactivity disorder. Pediatrics. 2002;110(6):e75.

Donnelly C, Bangs M, Trzepacz P, Jin L, Zhang S, Witte M, et al. Safety and
tolerability of atomoxetine over 3 to 4 years in children and adolescents with
ADHD. J Am Acad Child Adolesc Psychiatry. Feb 2009;48(2):176-85.
Ghuman JK, Aman MG, Ghuman HS, Reichenbacher T, Gelenberg A,
Wright R, et al. Prospective, naturalistic, pilot study of open-label atom-
oxetine treatment in preschool children with attention-deficit/hyperactivity
disorder. J Child Adolesc Psychopharmacol. Apr 2009;19(2):155-66.
Kratochvil C, Vaughan B, Stoner J, Daughton J, Lubberstedt B, Murray D,
et al. A double-blind, placebo-controlled study of atomoxetine in young
children with ADHD. Pediatrics. Apr 2011;127(4):e862-8. Epub Mar 21,
2011.

Newcorn J, Spencer T, Biederman J, Milton D, Michelson D. Atomoxetine
treatment in children and adolescents with attention-deficit/hyperactivity
disorder and comorbid oppositional defiant disorder. J Am Acad Child
Adolesc Psychiatry. Mar 2005;44(3):240-8.

Geller D, Donnelly C, Lopez F, Rubin R, Newcorn J, Sutton V, et al.
Atomoxetine treatment for pediatric patients with attention-deficit/
hyperactivity disorder with comorbid anxiety disorder. J Am Acad Child
Adolesc Psychiatry. Sep 2007;46(9):1119-27.

Harfterkamp M, van de Loo-Neus G, Minderaa RB, van der Gaag RJ, Esco-
bar R, Schacht A, et al. A randomized double-blind study of atomoxetine
versus placebo for attention-deficit/hyperactivity disorder symptoms in chil-
dren with autism spectrum disorder. J Am Acad Child Adolesc Psychiatry.
Jul 2012;51(7):733-41.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Barner J, Khoza S, Oladapo A. ADHD medication use, adherence, per-
sistence and cost among Texas Medicaid children. Curr Med Res Opin.
2011;27(Suppl 2):13-22.

Wilens T, Hammerness P, Utzinger L, Schillinger M, Georgiopoulous A,
Doyle R, etal. An open study of adjunct OROS-methylphenidate in children
and adolescents who are atomoxetine partial responders: 1. Effectiveness.
J Child Adolesc Psychopharmacol. Oct 2009;19(5):485-92.

Hammerness P, Georgiopoulos A, Doyle RL, Utzinger L, Schillinger M,
Martelon M, et al. An open study of adjunct OROS-methylphenidate in
children who are atomoxetine partial responders: 1. Tolerability and phar-
macokinetics. J Child Adolesc Psychopharmacol. Oct 2009;19(5):493-9.
Wigal S. Efficacy and safety limitations of attention-deficit hyperac-
tivity disorder pharmacotherapy in children and adults. CNS Drugs.
2009;23(Suppl 1):21-31. doi: 10.2165/00023210-200923000-00004.
Hanwella R, Senanayake M, de Silva V. Comparative efficacy and accept-
ability of methylphenidate and atomoxetine in treatment of attention deficit
hyperactivity disorder in children and adolescents: a meta-analysis. BMC
Psychiatry. Nov 10, 2011;11:176.

Yang L, Cao Q, Shuai L, Li H, Chan R, Wang Y. Comparative study of
OROS-MPH and atomoxetine on executive function improvement in
ADHD: a randomized controlled trial. /nt J Neuropsychopharmacol.2011:
1-12.

Ghuman JK, Breitborde NJ. Review: methylphenidate and atomoxetine
have similar efficacy and acceptability in children and adolescents with
ADHD. Evid Based Ment Health. 2012;15(3):74. Epub May 11, 2012.
Spencer T, Kratochvil C, Sangal R, Saylor K, Bailey C, Dunn D, et al.
Effects of atomoxetine on growth in children with attention-deficit/
hyperactivity disorder following up to five years of treatment. J Child
Adolesc Psychopharmacol. Oct 2007;17(5):689-700.

Lilly. FDA Approves Strattera(R) for Maintenance of ADHD in Children
and Adolescents May 8, 2008. Accessed 6/30/2012: http:/newsroom.lilly.
com/ReleaseDetail.cfim?releaseid=309001. 2008.

Bangs M, Jin L, Zhang S, Desaiah D, Allen A, Read H, et al. Hepatic
events associated with atomoxetine treatment for attention-deficit hyper-
activity disorder. Drug Saf. 2008;31(4):345-54.

FDA. FDA Issues Public Health Advisory on Strattera (Atomoxetine) for
Attention Deficit Disorder Sep 29, 2005. Accessed 6/30/2012: http://www.
fda.gov/NewsEvents/Newsroom/PressAnnouncements/2005/ucm108493.
htm. 2005.

Kratochvil C, Michelson D, Newcorn J, Weiss M, Busne RJ, Moore R,
et al. High-dose atomoxetine treatment of ADHD in youths with limited
response to standard doses. J Am Acad Child Adolesc Psychiatry. Sep 2007;
46(9):1128-37.

Block S, Kelsey D, Coury D, Lewis D, Quintana H, Sutton V, et al. Once-
daily atomoxetine for treating pediatric attention-deficit/hyperactivity dis-
order: comparison of morning and evening dosing. Clin Pediatr (Phila).
Sep 2009;48(7):723-33. Epub May 6, 2009.

Waxmonsky J, Waschbusch D, Akinnusi O, Pelham W. A comparison of ato-
moxetine administered as once versus twice daily dosing on the school and
home functioning of children with attention-deficit/hyperactivity disorder.
J Adolesc Psychopharmacol. Feb 2011;21(1):21-32. Epub Feb 2, 2011.
Greenhill LL, Newcorn JH, Gao H, Feldman PD. Effect of two different meth-
ods of initiating atomoxetine on the adverse event profile of atomoxetine.
J Am Acad Child Adolesc Psychiatry. May 2007;46(5):566-72.

Dickson R, Maki E, Gibbins C, Gutkin S, Turgay A, Weiss M. Time
courses of improvement and symptom remission in children treated with
atomoxetine for attention-deficit/hyperactivity disorder: analysis of Cana-
dian open-label studies. Child Psychiatry Ment Health. May 11, 2011;
5:14.

Wernicke JF, Adler L, Spencer T, West SA, Allen AJ, Heiligenstein J, et al.
Changes in symptoms and adverse events after discontinuation of atomox-
etine in children and adults with attention deficit/hyperactivity disorder:
a prospective, placebo-controlled assessment. J Clin Psychopharmacol.
Feb 2004;24(1):30-5.

Kasi PM, Mounzer R, Gleeson GH. Cardiovascular side effects of atom-
oxetine and its interactions with inhibitors of the cytochrome p450 system.
Case Report Med. 2011:952584.

Journal of Central Nervous System Disease 2013:5

15


http://www.la-press.com
http://www.fda.gov/ohrms/dockets/ac/06/briefing/2006-4202B1_05_FDA-Tab05.pdf
http://www.fda.gov/ohrms/dockets/ac/06/briefing/2006-4202B1_05_FDA-Tab05.pdf
http://www.fda.gov/ohrms/dockets/ac/06/briefing/2006-4202B1_05_FDA-Tab05.pdf
http://www.fda.gov/ohrms/dockets/ac/06/briefing/2006-4210b_07_01_safetyreview.pdf
http://www.fda.gov/ohrms/dockets/ac/06/briefing/2006-4210b_07_01_safetyreview.pdf
http://newsroom.lilly.com/ReleaseDetail.cfm?releaseid=309001
http://newsroom.lilly.com/ReleaseDetail.cfm?releaseid=309001
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2005/ucm108493.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2005/ucm108493.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2005/ucm108493.htm

Shier et al

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

Scahill L, Chappell PB, Kim YS, Schultz RT, Katsovich L, Shepherd E,
et al. A placebo-controlled study of guanfacine in the treatment of chil-
dren with tic disorders and attention deficit hyperactivity disorder. Am J
Psychiatry. Jul 2001;158(7):1067-74.

Scahill L, Aman MG, McDougle CJ, McCracken JT, Tierney E,
Dziura J, et al. A prospective open trial of guanfacine in children with per-
vasive developmental disorders. J Child Adolescent Psychopharmacology.
Oct 2006;16(5):589-98.

Hunt R, Minderaa R, Cohen D. Clonidine benefits children with atten-
tion deficit disorder and hyperactivity: report of a double-blind
placebo-crossover therapeutic trial. J Am Acad Child Psychiatry. Sep 1985;
24(5):617-29.

Hazell PL, Stuart JE. A randomized controlled trial of clonidine added to
psychostimulant medication for hyperactive and aggressive children. J Am
Acad Child Adolesc Psychiatry. Aug 2003;42(8):886-94.

Bloch MH, Panza KE, Landeros-Weisenberger A, Leckman JF.
Meta-analysis: treatment of attention-deficit/hyperactivity disorder in chil-
dren with comorbid tic disorders. J Am Acad Child Adolesc Psychiatry.
Sep 2009;48(9):884-93.

Tourette’s Syndrome Study Group. Treatment of ADHD in children
with tics: a randomized controlled trial. Neurology. Feb 26, 2002;58(4):
527-36.

Connor DF, Barkley RA, Davis HT. A pilot study of methylphenidate,
clonidine, or the combination in ADHD comorbid with aggressive oppo-
sitional defiant or conduct disorder. Clin Pediatr (Phila). Jan 2000;39(1):
15-25.

Palumbo D, Sallee F, Pelham WJ, Bukstein O, Daviss W, McDermott M.
Clonidine for attention-deficit/hyperactivity disorder: I. Efficacy and toler-
ability outcomes. J Am Acad Child Adolesc Psychiatry. Feb 2008;47(2):
180-8.

Biederman J, Melmed R, Patel A, McBurnett K, Konow J, Lyne A,
et al. A randomized, double-blind, placebo-controlled study of guanfa-
cine extended release in children and adolescents with attention-deficit/
hyperactivity disorder. Pediatrics. Jan 2008;121(1):e73-84.

Connor D, Findling R, Kollins S, Sallee F, Lopez F, Lyne A, et al. Effects
of guanfacine extended release on oppositional symptoms in children aged
6-12 years with attention-deficit hyperactivity disorder and oppositional
symptoms: a randomized, double-blind, placebo-controlled trial. CNS.
Sep 2010;24(9):755-68. doi: 10.2165/11537790-000000000-00000.
Sallee F, Lyne A, Wigal T, McGough J. Long-term safety and efficacy of guan-
facine extended release in children and adolescents with attention-deficit/
hyperactivity disorder. J Child Adolesc Psychopharmacol. Jun 2009;
19(3):215-26.

Sallee F, McGough J, Wigal T, Donahue J, Lyne A, Biederman J.
Guanfacine extended release in children and adolescents with attention-
deficit/hyperactivity disorder: a placebo-controlled trial. J Am Acad Child
Adolesc Psychiatry. Feb 2009;48(2):155-65.

Sallee FR, Kollins SH, Wigal TL. Efficacy of guanfacine extended
release in the treatment of combined and inattentive only subtypes of
attention-deficit/hyperactivity disorder. Journal of Child And Adolescent
Psychopharmacology. Jun 2012;22(3):206—14.

Spencer T, Greenbaum M, Ginsberg L, Murphy W. Safety and effectiveness
of coadministration of guanfacine extended release and psychostimulants
in children and adolescents with attention-deficit/hyperactivity disorder.
J Child Adolesc Psychopharmacol. Oct 2009;19(5):501-10.

Jain R, Segal S, Kollins S, Khayrallah M. Clonidine extended-release
tablets for pediatric patients with attention-deficit/hyperactivity disorder.
J Acad Child Adolesc Psychiatry. Feb 2011;50(2):171-9.

Kollins S, Jain R, Brams M, Segal S, Findling R, Wigal S, et al. Clonidine
extended-release tablets as add-on therapy to psychostimulants in
children and adolescents with ADHD. Pediatrics. 2011 Epub May 9,
2011;127(6):¢1406—13.

Connor D, Fletcher K, Swanson J. A meta-analysis of clonidine for symp-
toms of attention-deficit hyperactivity disorder. J Am Acad Child Adolesc
Psychiatry. Dec 1999;38(12):1551-9.

Cantwell D, Swanson J, Connor D. Case study: adverse response to
clonidine. J Am Acad Child Adolesc Psychiatry. Apr 1997;36(4):539—44.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

Wilens T, Spencer T, Swanson J, Connor D, Cantwell D. Combining meth-
ylphenidate and clonidine: a clinically sound medication option. J Am
Acad Child Adolesc Psychiatry. May 1999;38(5):614-9; discussion 9-22.
Strange B. Once-daily treatment of ADHD with guanfacine: patient impli-
cations. Neuropsychiatr Dis Treat. Jun 2008;4(3):499-506.

Conners C, Casat C, Gualtieri C, Weller E, Reader M, Reiss A, et al.
Bupropion hydrochloride in attention deficit disorder with hyperactivity.
J Am Acad Child Adolesc Psychiatry. Oct 1996;35(10):1314-21.
Solhkhah R, Wilens T, Daly J, Prince J, Van Patten S, Biederman J.
Bupropion SR for the treatment of substance-abusing outpatient adoles-
cents with attention-deficit/hyperactivity disorder and mood disorders.
J Child Adolesc Psychopharmacol. Oct 2005;15(5):777-86.

Daviss W, Bentivoglio P, Racusin R, Brown K, Bostic J, Wiley L.
Bupropion sustained release in adolescents with comorbid attention-
deficit/hyperactivity disorder and depression. J Am Acad Child Adolesc
Psychiatry. Mar 2001;40(3):307—14.

Daviss WB, Perel JM, Rudolph GR, Axelson DA, Gilchrist R, Nuss S,
et al. Steady-state pharmacokinetics of bupropion SR in juvenile patients;
Quality of life and attention-deficit/hyperactivity disorder core symptoms:
a pooled analysis of 5 non-US atomoxetine clinical trials. 2005. p. 349;
145-357; 151.

Dopheide JA, Pliszka SR. Attention-deficit-hyperactivity disorder: an
update. Pharmacotherapy. Jun 2009;29(6):656—79.

Kahbazi M, Ghoreishi A, Rahiminejad F, Mohammadi M, Kamalipour A,
Akhondzadeh S. A randomized, double-blind and placebo-controlled
trial of modafinil in children and adolescents with attention deficit and
hyperactivity disorder. Psychiatry Res. Aug 15, 2009;168(3):234—7. Epub
May 12, 2009.

Amiri S, Mohammadi M, Mohammadi M, Nouroozinejad G, Kahbazi M,
Akhondzadeh S. Modafinil as a treatment for attention-deficit/hyperactivity
disorder in children and adolescents: a double blind, randomized clinical
trial. Prog Neuropsychopharmacol Biol Psychiatry. Jan 1, 2008;32(1):
145-9. Epub Aug 8, 2007.

Biederman J, Pliszka S. Modafinil improves symptoms of attention-
deficit/hyperactivity disorder across subtypes in children and adolescents.
J Pediatr. Mar 2008;152(3):394-9. Epub Oct 24, 2007.

Wigal S, Biederman J, Swanson J, Yang R, Greenhill L. Efficacy and safety
of modafinil film-coated tablets in children and adolescents with or with-
out prior stimulant treatment for attention-deficit/hyperactivity disorder:
pooled analysis of 3 randomized, double-blind, placebo-controlled studies.
Prim Care Companion J Clin Psychiatry. 2006;8(6):352—60.

Biederman J, Swanson J, Wigal S, Kratochvil C, Boellner S, Earl C, et al.
Efficacy and safety of modafinil film-coated tablets in children and ado-
lescents with attention-deficit/hyperactivity disorder: results of a random-
ized, double-blind, placebo-controlled, flexible-dose study. Pediatrics.
Dec 2005;116(6):¢777-84.

Ghuman J, Riddle M, Vitiello B, Greenhill L, Chuang S, Wigal S, et al.
Comorbidity moderates response to methylphenidate in the preschool-
ers with attention-deficit/hyperactivity disorder treatment study (PATS).
J Child Adolesc Psychopharmacol. Oct 2007;17(5):563-80.

MTA. Moderators and mediators of treatment response for children with
attention-deficit/hyperactivity disorder: the multimodal treatment study of
children with attention-deficit/hyperactivity disorder. Arch Gen Psychiatry.
Dec 1999;56(12):1088-96.

Owens EB, Hinshaw SP, Kraemer HC, Arnold LE, Abikoff HB, Cantwell DP,
et al. Which treatment for whom for ADHD? Moderators of treatment
response in the MTA. J Consult Clin Psychol. Jun 2003;71(3):540-52.
Tannock R. Attention deficit/hyperactivity disorder with anxiety disorders.
In: Brown TE, editor. Attention Deficit Disorders and Comorbidities in
Children, Adolescents, and Adults. Washington, DC: American Psychiatric
Press; 2000. p. 125-70.

Pliszka SR. Comorbidity of attention-deficit/hyperactivity disorder with
psychiatric disorder: an overview. The Journal of Clinical Psychiatry.
1998;59(Suppl 7):50-8.

Wilens TE, Spencer T, Biederman J. Attention deficit disorder with sub-
stance abuse. In: Brown T, editor. Subtypes of Attention Deficit Disorders
in Children, Adolescents, and Adults: American Psychiatric Press; 1994.

16

Journal of Central Nervous System Disease 2013:5


http://www.la-press.com

Clinical strategies for pharmacological treatment of ADHD

139.

140.

141.

142.

143.

Scheffer R, Kowatch R, Carmody T, Rush A. Randomized, placebo-
controlled trial of mixed amphetamine salts for symptoms of comorbid
ADHD in pediatric bipolar disorder after mood stabilization with dival-
proex sodium. Am J Psychiatry. Jan 2005;162(1):58-64.

Ross RG. Psychotic and manic-like symptoms during stimulant treat-

ment of attention deficit hyperactivity disorder. The American Journal of

Psychiatry. Jul 2006;163(7):1149-52.

Soutullo CA, Chang KD, Diez-Suarez A, Figueroa-Quintana A,
Escamilla-Canales I, Rapado-Castro M, et al. Bipolar disorder in chil-
dren and adolescents: international perspective on epidemiology and
phenomenology. Bipolar disorders. Dec 2005;7(6):497-506.

Hughes C, Emslie G, Crismon M, Wagner K, Birmaher B, Geller B, et al.
The Texas Children’s Medication Algorithm Project: report of the Texas
Consensus Conference Panel on Medication Treatment of Childhood Major
Depressive Disorder. J Am Acad Child Adolesc Psychiatry. Nov 1999;
38(11):1442-54.

Abikoff H, McGough J, Vitiello B, McCracken J, Davies M, Walkup J,
et al. Sequential pharmacotherapy for children with comorbid attention-
deficit/hyperactivity and anxiety disorders. J Am Acad Child Adolesc
Psychiatry. May 2005;44(5):418-27.

144.

145.

146.

147.

148.

149.

Erenberg G. The relationship between tourette syndrome, attention deficit
hyperactivity disorder, and stimulant medication: a critical review. Semin
Pediatr Neurol. Dec 2005;12(4):217-21.

Lee TS, Lee TD, Lombroso PJ, King RA. Atomoxetine and tics in ADHD.
J Am Acad Child Adolesc Psychiatry. Sep 2004;43(9):1068-9.

Allen AJ, Kurlan RM, Gilbert DL, Coffey BJ, Linder SL, Lewis DW,
et al. Atomoxetine treatment in children and adolescents with ADHD and
comorbid tic disorders. Neurology. Dec 27, 2005;65(12):1941-9.

Spencer TJ, Sallee FR, Gilbert DL, Dunn DW, McCracken JT, Coffey BJ,
et al. Atomoxetine treatment of ADHD in children with comorbid Tourette
syndrome. J Atten Disord. Jan 2008;11(4):470-81.

Aman M, McDougle C, Scahill L, Handen B, Arnold L, Johnson C, et al.
Medication and parent training in children with pervasive developmental
disorders and serious behavior problems: results from a randomized clini-
cal trial. J Am Acad Child Adolesc Psychiatry. Dec 2009;48(12):1143-54.
Horn W, Ialongo N, Pascoe J, Greenberg G, Packard T, Lopez M, et al.
Additive effects of psychostimulants, parent training, and self-control
therapy with ADHD children. J Am Acad Child Adolesc Psychiatry.
Mar 1991;30(2):233-40.

Journal of Central Nervous System Disease 2013:5

17


http://www.la-press.com

