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12.1 Definition, Classification,

and Target Symptoms

Attention-deficit/hyperactivity disorder (ADHD)
is a persistent pattern of inattention and/or
hyperactivity-impulsivity that interferes with
functioning or development, has persisted for at
least 6 months to a degree that is inconsistent
with expected developmental levels and that neg-
atively impacts directly on social and academic/
occupational activities. Manifestations of the dis-
order must be present in more than one setting
(e.g., home, school, or work). Typically, symp-
toms vary depending within a given setting.
According to the Diagnostic and Statistical
Manual of Mental Disorders, fifth edition (DSM-5)
criteria, several inattentive or hyperactive-impulsive
symptoms must have been present prior to the age of
12 years (American Psychiatric Association 2013).
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DSM-5 distinguishes three different presenta-
tions, a predominantly inattentive presentation, a
predominantly hyperactive/impulsive presenta-
tion, and a combined presentation, if criteria for
both inattention and hyperactivity-impulsivity
are met. Although the lists of 18 symptoms from
the DSM-5 and the International Classification of
Diseases, 10th revision (ICD-10; World Health
Organization 1996), for ADHD are similar, ICD-
10 is more restrictive as some symptoms must be
present in all of the three dimensions (inattention,
hyperactivity, and impulsivity), and hyperkinetic
disorder (the nomenclature used in the ICD-10
that correspond to ADHD in the DSM-5) is
excluded if depression and/or anxiety disorders
are also identified.

The targets of pharmacotherapy are the core
symptoms of ADHD, associated symptoms
(such as aggression), and any comorbid disorder
(including anxiety, tics, and developmental disor-
ders). As many as 70-80 % of ADHD patients
(children and adolescents as well as adults) pres-
ent comorbid psychiatric disorders (Levy et al.
2013; Taurines et al. 2010). The most frequent
(>50 %) are “externalizing” disorders (Angold
etal. 1999; Groenman et al. 2013) such as opposi-
tional defiant disorder or conduct disorder, which
occur more often with the combined presentation
of ADHD. Specific learning disorder commonly
co-occurs with ADHD (Czamara et al. 2013;
Levy et al. 2013), but also internalizing disor-
ders (such as anxiety and depressive disorders)
are more often comorbid with ADHD than in the
general population (Angold et al. 1999; MTA
Cooperation Group 1999b).

12.2 Therapeutic Framework
12.2.1 Diagnostic Requirements

ADHD has a complex pathogenesis, in which
multiple genetic and environmental factors inter-
act during early development and which is asso-
ciated with alterations and maturational delays
within different neural networks and deficits in
the neuropsychological functions. Certain behav-
ioral symptoms, however, can also be mimicked

by symptoms of somatic disorders, e.g., hyper-
thyreosis and absence epilepsy, or other psychi-
atric disorders, e.g., oppositional defiant disorder,
conduct disorder, and pervasive developmental
disorders. Therefore, a careful assessment of each
symptom in the child’s history and consideration
of arange of differential diagnoses and coexisting
conditions are always necessary for the diagnosis
of ADHD.

Several guidelines for assessment and treat-
ment have been published over the last 10 years
(American Association of Child and Adolescent
Psychiatry: AACAP 2007, Canadian Attention
Deficit Hyperactivity = Disorder  Resource
Alliance: CADDRA 2011; European Society for
Child and Adolescent Psychiatry: Taylor et al.
2004; National Institute for Health and Clinical
Excellence: NICE 2008) not only for clinicians
but also for patients and caregivers. All of the
guidelines use multidisciplinary assessments
including, e.g., standardized clinical interviews
with the child, parents, and if possible, with
teachers; observations of the behavior; psycho-
logical testing; and physical examinations. For
the differential diagnosis, investigations should
not be routine but guided by history and physical
examination (Taylor et al. 2004).

12.2.2 Therapeutic Requirements

The multimodal treatment approach includes:
e Family- or school-related education and
interventions
— Instruction and counseling (psychoeduca-
tion) of parents, teachers, and other care-
givers (preschool, school)
— Parent training
* Child-related educations and interventions
— Instruction and counseling
(psychoeducation)
— Psychotherapy (particularly cognitive
behavioral therapy)
— Pharmacotherapy
Psychoeducation alone or in combination
with pharmacotherapy is usually the stan-
dard of care in Europe, and behavioral treat-
ment is often provided to sustain success of
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pharmacotherapy and to modify conduct prob-
lems. In the context of non-pharmacological
interventions, cognitive treatment, neurofeed-
back training, and dietary measures can be
regarded as potential, but to date not fully evi-
dence-based treatment options. A recent review
and meta-analysis of non-pharmacological
interventions for ADHD has concluded that
better evidence for efficacy from blinded
assessments is required for behavioral inter-
ventions, neurofeedback, cognitive training,
and restricted elimination diets before they
can be supported as treatments for core ADHD
symptom (Sonuga-Barke et al. 2013). Although
not effective for ADHD symptoms themselves,
behavioral interventions may result in other
positive effects (e.g., reducing comorbidity or
psychosocial difficulties).

12.2.3 Indication
for Pharmacotherapy

Psychoeducation forms the cornerstone of treat-
ment and should be offered to all affected fami-
lies. North American guidelines recommend
pharmacological and/or behavioral therapy
(AACAP 2007; Greenhill et al. 2002a). European
guidelines differ from those of North America in
that psychoeducational and behavioral interven-
tions are generally recommended as first-line
treatments for children with moderate impair-
ment (Taylor et al. 2004) although a recent meta-
analysis suggests limitations in the efficacy of
non-pharmacological treatments (Sonuga-Barke
et al. 2013). In Europe, pharmacological treat-
ment as a first-line treatment is generally reserved
for those children with severe pervasive and
functionally impairing symptomatology or those
with less severe ADHD for whom nondrug inter-
ventions are either unavailable or have been
found to be inadequate (Taylor et al. 2004). The
Canadian guidelines recommend an individual
treatment approach (“to treat each patient as a
unique being”), which can start with different
options (CADDRA 2011). If medication are
used, then long-acting formulations of psycho-
stimulants and atomoxetine are the first choice.

Comorbid disorders may necessitate alternations
to the treatment plan or additional treatment.

12.3 Selection
of Pharmacotherapy

ADHD is the primary indication for therapy
with psychostimulants (see Sect. 8.4.1), which
have large effects on the child’s symptoms
of overactivity and inattention, regardless of
whether combined with behavioral therapy or not
(Swanson et al. 2001). In the National Institute of
Mental Health (NIMH) Collaborative Multimodal
Treatment Study of Children with ADHD (MTA
study), the effects of both pharmacological ther-
apy (methylphenidate and intensive counseling)
and of multimodal therapy (methylphenidate and
intensive behavioral therapy) were significantly
more effective after 14 months than behavioral
therapy alone or the ‘“‘standard” (treatment as
usual in the community) therapy of the control
group. The multimodal therapy was not signifi-
cantly better than pharmacological therapy alone
but produced significant improvements of ADHD
symptoms at a lower dosage of methylphenidate
(MTA Cooperation Group 1999a, b, 2004).

For further details regarding the medications
discussed here, such as clinical effects and
efficacy, recommended dosages, adverse drug
reactions (ADRSs), interactions with other medi-
cations, and contraindications, the reader is
referred to the relevant special Chap. 8.

12.3.1 First-Choice Medications

The psychostimulants methylphenidate and
amphetamine are the most effective agents for
the reduction of core ADHD symptoms (see
Sect. 8.4.1). According to randomized, placebo-
controlled trials in children and adolescents,
65-75 % of the patients with ADHD have been
positive responders to psychostimulants compared
t04-30 % of patients treated with placebo (AACAP
2007; Greenhill 2002). Methylphenidate is the
best-investigated medication employed in child
and adolescent psychiatry. In 2000, already more
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than 40 review articles and meta-analyses had
been published; more than 5,000 ADHD patients
had participated in methylphenidate efficacy stud-
ies. More than ten meta-analyses and systematic
reviews comparing different formulations of long-
acting methylphenidate preparations have been
published between 2000 and 2012.

Amphetamine preparations have proved
highly efficient in the treatment of the core
symptoms of ADHD and associated functional
impairments (Banaschewski et al. 2013; Coghill
et al. 2013 and possess a favorable efficacy/ADR
profile that is comparable with that of methyl-
phenidate (Ahmann et al. 2001; Pelham et al.
1999).

The AACAP guidelines recommend psycho-
stimulants as the first-line treatment for ADHD,
particularly when no comorbidity is present. The
effects of immediate-release formulations of
methylphenidate and amphetamine develop rap-
idly, and dosage can be flexibly adjusted. A dis-
advantage is that immediate formulations have to
be taken two or three times to manage ADHD
symptoms through the respective time. Table 8.4
summarizes drugs for the treatment of ADHD
and the US FDA approval status.

A number of long-acting formulations of
amphetamine and methylphenidate have been
developed with the goal of providing once-daily
dosing, employing various means to extend dura-
tion of action (Table 8.4), including a transdermal
delivery system, an osmotic-release oral sys-
tem, capsules with a mixture of immediate- and
delayed-release beads, and prodrug technology
(lisdexamfetamine). According to the Canadian
guidelines, long-acting formulations of meth-
ylphenidate and amphetamine are both equally
first-choice agents (CADDRA 2011; Hosenbocus
and Chahal 2009); if symptom reduction for 24 h
is needed, also atomoxetine can be the first-line
treatment. In Europe, methylphenidate is the pre-
ferred psychostimulant in pharmacological treat-
ment (Taylor et al. 2004).

The use of long-acting formulations of meth-
ylphenidate and amphetamine has very much
increased in importance in recent years. Long-
acting formulations can assure continuous ben-
efit throughout the day, which may contribute to

maintaining compliance (regarding indications
for the use of or switch to short or long-acting
preparations, see Sect. 12.4.7). Each prepara-
tion has different characteristics with respect to
bioavailability, duration of action, and practical
application (see Sect. 8.4.1), so that an individual
choice needs to be made for each patient accord-
ing to his or her needs (Banaschewski et al.
2006). Long-acting formulations of methylphe-
nidate and amphetamine often require somewhat
higher dosages than immediate-release products
(Wilens et al. 2006); treatment with higher doses
is permissible in an individual trial therapy if
close monitoring of pulse, blood pressure, and
other ADRSs is undertaken (see also Sect. 8.4.1).

The different guidelines summarize the rec-
ommended dosages for children and adoles-
cents. But there are differences regarding the
highest dosages, particularly with the use of
long-acting psychostimulants where higher dos-
ages are possible. Administration of more than
60 mg/day (or greater than 1 mg/kg body weight
per day) methylphenidate (immediate-release
formulations) or of more than 40 mg amphet-
amine/day (or >0.5 mg/kg body weight per day)
is not generally recommended; enhanced efficacy
has not been clearly demonstrated for higher
doses but rather an increased frequency of sig-
nificant physical and mental ADRs. In individual
cases and especially using long-acting formula-
tions, however, even higher doses may be benefi-
cial (CADDRA 2011; Wilens et al. 2006). The
absolute and relative contraindications discussed
in Sect. 8.4.1 must be taken into account.

Atomoxetine is not generally the medication
of first choice but may nevertheless be employed
as such, both according to the AACAP (2007)
and the European treatment guidelines (Taylor
et al. 2004), if there exist a danger of drug abuse
by the patient or their contacts, and compliance
problems in the case of methylphenidate or if
continuous efficacy around the clock is required
(CADDRA 2011). It can also be the first-choice
medication for patients with comorbid anxiety or
tic disorders (NICE 2008; Taylor et al. 2004).
Atomoxetine is also preferred, if the patient
experiences severe ADRs to psychostimulants
(AACAP 2007).


http://dx.doi.org/10.1007/978-3-7091-1501-5_8#Tab4
http://dx.doi.org/10.1007/978-3-7091-1501-5_8#Tab4
http://dx.doi.org/10.1007/978-3-7091-1501-5_8
http://dx.doi.org/10.1007/978-3-7091-1501-5_8
http://dx.doi.org/10.1007/978-3-7091-1501-5_8

12 Attention-Deficit/Hyperactivity Disorders

373

In comparison with methylphenidate and
amphetamine, full effects of atomoxetine on reduc-
ing ADHD symptoms might require 3—7 weeks
of administration before becoming apparent (see
Sect. 8.4.2). Atomoxetine is not a controlled
substance and the medication is licensed in the
USA and in various European countries for treat-
ment of ADHD in children above age of 6 years,
adolescents, and adults in the USA and various
European countries. It has been shown to be effec-
tive in decreasing ADHD core symptoms with an
effect size of around 0.7 which is somewhat lower
than the effect size for methylphenidate (around
1.0; see Chap. 8). Together with psychoeducation,
atomoxetine can also reach effect sizes over 1.0
level (Svanborg et al. 2009).

Atomoxetine is preferably initiated as a twice-
daily dose for at least 1 week before it can be
administered as a single morning dose to reduce
the risk of ADRs such as nausea or sedation.
Then it can also be given in the evening or broken
into two doses if required. The recommended
daily dosage is 0.5 mg/kg body weight in the first
week and 1.2 mg/kg body weight from the sec-
ond week.

12.3.2 Second- and Third-Choice
Medications

Extended-release formulations of clonidine and
guanfacine, which are a,-adrenoceptor ago-
nists, are FDA approved as monotherapy or as
adjunctive therapy for the treatment in pediatric
patients aged 6-17 years. To date, a number of
studies have shown that clonidine and guanfa-
cine improve the clinical course of ADHD in
children and adolescents (Sallee et al. 2013). The
efficacy and safety of clonidine and guanfacine
have also been evaluated in combination with
psychostimulants (see Sect. 8.4.3). Data suggest
that they may be helpful in treating symptoms
of impulsivity, conduct disorder, and disorga-
nization, while amphetamine and methylpheni-
date appear to have a greater overall effect (see
Arnsten et al. 2007 for a review). However, so
far there are only few double-blinded, placebo-
controlled studies so far.

The safety of all guanfacine and clonidine for-
mulations is generally consistent with what might
be expected of a,-adrenoceptor agonists, and as
centrally active antihypertensive agents, these
drugs produce small but consistent decreases in
pulse and blood pressure, both systolic and dia-
stolic, within the dose range used for clinical
effects in ADHD (Sallee et al. 2013).

The past experience of clonidine used as
an adjunct to psychostimulants has raised
questions regarding the cardiovascular
safety of this augmentation strategy (Sallee
et al. 2013). Potentially harmful interac-
tions of clonidine and psychostimulants
were hypothesized as a result of reports of
untoward cardiac events such as syncope
and catastrophic events, including three
case reports of sudden death in children.
However, an FDA report documenting
these cases concluded that there was no
reason to postulate a drug interaction; any
cardiovascular effects exerted by clonidine
and methylphenidate were deemed inde-
pendent of each other, and the causes of
death in those cases were either determined
to be unknown or not attributable to the
medication (Popper 1995). In addition,
recent studies have uniformly not sup-
ported the presence of harmful interactions
(summarized in Sallee et al. 2013).
Similarly, studies of guanfacine formula-
tions have not found harmful interactions
between guanfacine and psychostimulants.

12.4 Treatment Strategies

Prior to initiation of pharmacological treatment, a
physical-neurological examination (height, weight,
heart rate, blood pressure) should be undertaken. If
clinically indicated by family history of sudden
cardiac death, exercise intolerance, evidence of
fainting, or a history of cardiac structural defects or
physical anomalies at birth, patients should be
referred for consultation with a cardiologist for
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ECG and echocardiography. If psychostimulants
are initiated, the patients should be also followed
by the cardiologist during the treatment (AACAP
2007). When taking the patients’ history, they
should be questioned about their physical condi-
tion, particularly with regard to episodes of tired-
ness, exhaustion, or chest pains during exercise or
physical activity, heart disease, and any indications
of seizure-type disorders (see also Sect. 8.6).

12.4.1 Preschool Children

Psychostimulant therapy should only be initiated
in preschool children if the symptoms severely
impair the social integration of the child (e.g.,
danger of exclusion from the family, social isola-
tion), and prevent age-appropriate development,
and behavioral therapeutic interventions have
not been satisfactorily effective (Taylor et al.
2004). The Canadian guidelines (CADDRA
et al. 2011) recommend that treatment before
the age of six, if necessary, should be only done
by a specialist. A multisite study randomizing
160 preschool children (3-5%2years) to placebo
or immediate-release methylphenidate (1.25,
2.5, 5, or 7.5 mg three times daily) found that
the overall effect size was lower (0.4—0.8) than
for school-aged children and that the ADRs
generally were more marked than in older chil-
dren (Greenhill et al. 2006). Also in systematic
reviews, psychostimulant medication was found
to be efficacious and well tolerated across the
age range, but preschoolers appear to have a less
beneficial response and more ADRs (Charach
et al. 2011; Cornforth et al. 2010). Up to now
there is far more evidence for the safety and effi-
cacy of methylphenidate than for amphetamine
and atomoxetine.

In preschoolers, the use of immediate-
release formulations of methylphenidate
is commonly recommended, if medication
is indicated, as they have the advantage of
better handling (titration in small steps).

Methylphenidate dosage titration should
be particularly gradual in preschool chil-
dren, beginning with, for example, 2.5 mg
of an immediate-release formulation, then
increased to 5 mg for 8 days (at breakfast),
followed by individual titration, possibly
in 2.5 mg increments (% tablet with 10 mg
methylphenidate or Y2 tablet with 5 mg
methylphenidate).

12.4.2 School-Aged Children

Methylphenidate and amphetamine are the
first-line treatments. For example, methyl-
phenidate should be administered at a daily
dosage of 0.3—1 mg/kg body weight (im-
mediate-release  formulations), divided
across the day into one to three doses (gen-
erally 2/3 in the morning, 1/3 at midday).
Treatment generally begins with 5 mg
methylphenidate in the morning and, if
required, a further 5 mg at midday. The
daily dosage can be increased after a week
by 5-10 mg.

Further titration should be discussed again after
about 8 days and afterwards at approximately
monthly intervals. In the MTA study (Jensen
et al. 2001), an average dosage of 32 mg (range
15-50 mg) immediate-release methylphenidate
(broken into three doses/day) was effective in the
therapy of ADHD symptoms. Crucially impor-
tant is an individual titration of the dosage of up
to a maximum of 60 mg methylphenidate per day,
although in certain cases an even higher dosage
may be desirable (Sect. 12.3.1).

In order to avoid a prolonged sleep latency, the
last dose of a respective day should not be admin-
istered after 4 p.m. In individual cases, however,
a small third dose or fourth around 6—7 p.m. can
be helpful in a child who requires maintenance of
attention to complete homework. If more than
one or two individual doses are necessary, switch-
ing to a long-acting product of methylphenidate/
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amphetamine or to atomoxetine should be con-
sidered (dosages for long-acting psychostimu-
lants products and atomoxetine: see Table 8.4).
Immediate-release products of amphetamine
should be administered at 0.1-0.5 mg/kg body
weight as one or two doses. Long-acting medi-
cations should be started with a once-daily
morning dosage of 5-10 mg. Lisdexamfetamine
should be started with a once-daily morning
dosage of 20-30 mg (30 mg corresponding to
8.9 mg (S)-amphetamine). Titration should
be done weekly to the most effective and best
tolerable dose while carefully measuring both
response to medication and any ADRs.

12.4.3 Therapy of ADHD
with Comorbid Disorders

12.4.3.1 ADHD with Conduct Disorder

In the first instance, psychostimulant treatment
is similarly indicated here for treatment of the
ADHD symptomatology, with dosages accord-
ing to the usual recommendations (see above
and Sect. 8.4.1). Psychotherapy alone (without
any medication) has been described as being
inadequate in this patient group (Jensen et al.
2001).

Methylphenidate and amphetamine are effec-
tive medications in the treatment of impulsive
aggressive behavior (Sinzig et al. 2007). Spencer
et al. (2006) and Findling et al. (2007) recom-
mend that a higher dosage of the psychostimu-
lant should be initially administered. In rare
cases aggressive behavior can be increased
by treatment. If aggressive behavior is only
manifested at the time point when the medica-
tion effect is wearing off, it probably reflects a
rebound phenomenon, so that an alternative daily
dosage pattern should be considered. Prior to this
step, however, intensified behavioral therapeutic
measures should be implemented; the supple-
mentary use of second- or third-generation anti-
psychotics should be considered only in case
of severe and persistent aggressive behavior
(Aman et al. 2004; Pliszka et al. 2006). If antipsy-
chotics and psychostimulants are administered
together, an abrupt withdrawal of psychostimu-

lants might cause acute dystonias (Benjamin
and Salek 2005).

If the impact of risperidone is insufficient,
treatment with quetiapine or aripiprazole can
be discussed (Findling et al. 2007). However,
according to a Cochrane analysis (Loy et al.
2012), there is only limited evidence of efficacy
of risperidone in reducing aggression and conduct
problems in children aged 5—-18 in the short term.
There is currently no evidence to support the use
of quetiapine for disruptive behavior disorders in
children and adolescents (Loy et al. 2012).

Mood stabilizers, such as lithium salts, val-
proic acid, and carbamazepine (Chap. 7), are
second- and third-choice treatment options for
ADHD with conduct disorders, and there is no
sufficient database and no randomized placebo-
controlled trials to provide a good evidence
(after methylphenidate and amphetamine);
mood stabilizers necessitate close monitor-
ing, especially if they are combined with
psychostimulants.

12.4.3.2 ADHD with Depressive
Symptoms

The best treatment effects were achieved in most
patients with ADHD and anxiety disorders by a
combination of methylphenidate and accompa-
nying behavioral therapy (Jensen et al. 2001).
Among the patients with comorbid anxiety disor-
ders, there appears to be a subgroup that
responded adequately to behavioral therapy
alone; in another subgroup (7/32), methylpheni-
date monotherapy also reduced anxiety symp-
toms (Abikoff et al. 2005). In this study, the
addition of fluoxetine to methylphenidate (15/32)
did not provide any further symptomatic relief
beyond that of methylphenidate plus placebo
(Abikoff et al. 2005).

Where methylphenidate accompanied by
behavioral therapy does not improve anxiety,
treatment with atomoxetine should be consid-
ered, which can then be the first-choice medica-
tion. Atomoxetine was reported to both improve
ADHD core symptoms and to diminish anxiety
(Geller et al. 2007; Kratochvil et al. 2006).

Supplementary medication with selective sero-
tonin reuptake inhibitors (SSRIs), the first-choice
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medications for anxiety and obsessive-compulsive
disorders, would in this case be a second-choice
treatment, as monotherapies are preferable. There
are no positive study results regarding the impact
of SSRIs on ADHD symptom:s.

In cases of ADHD with comorbid depression,
treatment generally begins with methylphenidate
monotherapy. After dosage titration of methyl-
phenidate for the primary treatment of ADHD is
completed, combination with an antidepressant
may be appropriate (see also Chap. 4). Potential
interactions between methylphenidate and SSRIs
are discussed in Sect. 4.4.1 and Table 4.9.

12.4.3.3 ADHD and Comorbid Tic
Disorders

ADHD is also frequently associated with comor-
bid tic disorders. Psychostimulant therapy can
initially exacerbate existing tics, but this is often
only transient (see Sect. 8.4.1). Should tic symp-
toms persist or further increase, a reduction in
psychostimulant dosage should initially be
implemented while giving due consideration to
the severity of ADHD. If this is not successful,
withdrawal of the medication or a switch to
another should be considered.

Atomoxetine can be the first-choice medi-
cation in such cases (NICE 2008; Taylor et al.
2004). An alternative would be co-medication
with psychostimulants and second-generation
antipsychotics such as risperidone and in German-
speaking countries tiapride (see Chap. 27). In the
USA, a combination of psychostimulants with
clonidine or guanfacine rather than with second-
generation antipsychotics is used (Scahill et al.
2001; Weisman et al. 2013). Combination therapy
of ADHD with tic disorders has generally proved
effective and well tolerated in a few studies as
well as according to our own clinical experience
(Eggers et al. 1988; Weisman et al. 2013). With
these combinations, however, cardiovascular
ADRs must be carefully monitored. Interactions
between methylphenidate and clonidine have
been discussed in detail in Sect. 8.4.3.

The combination of psychostimulants with
antipsychotics, such as risperidone (0.5-1.5 mg/
day), olanzapine, aripiprazole, or quetiapine, can
be used for refractory comorbid tics. Haloperidol

and pimozide are effective in the treatment of
comorbid tics; because of the ADRs they are only
third-choice medications (Pliszka et al. 20006).
They should be employed conservatively, as their
ADR profiles may in turn require the introduction
of further medications (such as biperiden and
benztropine for extrapyramidal motor ADRs; see
also Chaps. 5 and 25), the antidopaminergic effects
of which can reduce that of the psychostimulant
(Markowitz and Patrick 2001).

12.4.3.4 ADHD and Epilepsy

In patients with well-controlled epilepsy and even
with infrequent seizures, methylphenidate is effec-
tive and associated with a low seizure risk (Koneski
et al. 2011), while for atomoxetine, both efficacy
and short-term safety have yet to be established.

12.4.3.5 ADHD and Intellectual Disability
Santosh and Taylor (2000) reported significant
effects of methylphenidate in patients with ADHD
and low intelligence. Accordingly, Simonoff et al.
(2013) reported moderate effect sizes for methyl-
phenidate in reducing ADHD symptoms in
children with intellectual disability (0.4-0.6).
According to Pearson and colleagues (2003), a
dosage of 0.6 mg/kg body weight per day is ideal
for an optimal effect upon core symptoms. The
probability of ADRs during psychostimulant ther-
apy is higher in children with mental retardation
and ADHD than for children without mental retar-
dation (Handen et al. 1999; see also Chap. 23).
Competent monitoring of therapeutic effects
and ADRs by caregivers is particularly important,
if children with ADHD and mental retardation are
treated with medication because these children are
less able to report drug effects and ADRs (see also
Chap. 23 and Simonoff et al. 2013).

12.4.4 Adolescents with ADHD
and Substance Abuse

Psychostimulant medication prescribed for the
treatment of ADHD can be diverted by patients
or families toward abuse (Wilens et al. 2008).
Thus, history of substance abuse or the presence
of current substance abuse in the family can,
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depending on the precise situation, be seen either
as a relative contraindication for psychostimulant
prescription, especially in the immediate-release
preparation, or as a reason for extremely close
monitoring of a patient’s psychostimulant use.
The long-acting formulations of psychostimu-
lants are less prone to diversion because some
preparations cannot be easily crushed into pow-
der for injection or snorting and also because the
once-a-day administration makes parental super-
vision easier. Atomoxetine is another option for
these patients. If an adolescent is misusing their
prescribed psychostimulants, or is selling them to
third parties, methylphenidate and amphetamine
should not be prescribed.

12.4.5 Duration of Treatment and
Withdrawal of Medication

Drug treatment for ADHD should be continued as
long as clinically necessary and effective. This
should be reviewed at least annually. However,
little empirical evidence is available to guide cli-
nicians on questions such as the optimal duration
of treatment and when it is appropriate to con-
sider drug discontinuation. As ADHD can persist
into adulthood, decisions on treatment discontin-
uation need to be taken on a case-by-case basis
(CADDRA 2011; Jacob et al. 2007).

12.4.6 Management Strategies
of Adverse Drug Reactions

Strategies for dealing with ADRs include moni-
toring, dose adjustment of the psychostimulant,
switching medication, and adjunctive pharma-
cotherapy to treat ADRs (Cortese et al. 2013).
Among the most frequent ADRs of psycho-
stimulant therapy is reduced appetite. Appetite
reduction following treatment initiation with an
ADHD drug often attenuates with time. Reduced
appetite at mealtimes can be reduced by taking
the medication after meals rather than before.
Should a clinically significant lack of appetite
persist, dosage reduction (by Y4 or V2 tablet meth-
ylphenidate), discontinuation (rarely necessary),

or switching to a different formulation or medica-
tion are possible solutions.

Increased blood pressure and heart rate
can be observed at the start of therapy with
short-acting and long-acting psychostimulants
as well as with atomoxetine, especially if dosage
is increased too rapidly or is too high. If these
ADRSs occur, it is recommended that dosage be
reduced.

If sleep disorders develop, it may be nec-
essary to move the afternoon dose to an earlier
time point or to reduce its level or, in exceptional
cases, to dispense with an afternoon dose alto-
gether. In severe cases combination therapy with
low dose of clonidine (see above) is possible.

With respect to depressive mood and social
withdrawal, one must distinguish between dis-
ease-related symptoms and ADRs. Overdosage is
frequently associated with a depressed state, so
that dosage reduction is indicated.

Psychotic reactions are very rare ADRs if psy-
chotic symptoms occur with therapeutic doses
of ADHD drugs, dose reduction or discontinua-
tion is necessary; they are completely reversible
following reduction or discontinuation of the
medication.

If psychostimulants trigger or increase tic dis-
orders (see above) and pharmacological therapy
is essential, decreasing, briefly discontinuing,
and then slowly restarting the psychostimulant
could be considered. Alternatively, treatment
could be switched to atomoxetine, monotherapy,
or combination therapy with a second-choice
medication such as clonidine or guanfacine
(see above).

12.4.7 Recommendations on
Switching from Immediate-
Release to Long-Acting
Formulations

If a child has responded well to an immediate-
release psychostimulant, there may still be
reasons to shift to a long-acting psychostimulant,
for example, to avoid the stigma or inconvenience
of repeated dosing or to increase privacy, where
compliance needs to be addressed or to reduce
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the risk of diversion. A long-acting preparation
of methylphenidate or amphetamine will then be
preferred (Banaschewski et al. 2006). According
to the CADDRA (2011), the use of long-acting
medication should be preferred in most patients
because of the presumably better compliance of
the patients and an increase of quality of life (see
also Sect. 8.4.1).

The change to a long-acting formulation or the
use of these medications must always be adapted
to the individual patient, and take place under
close medical monitoring. Which long-acting
product is chosen will depend on the desired pro-
file of action required across the day (see AACAP
2007; Banaschewski et al. 2006; CADDRA 2011;
Taylor et al. 2004 for further information).

12.4.8 Changing Medication
in Nonresponders

Where there is a failure to respond to a particu-
lar treatment or when a patient is unable to tol-
erate a treatment due to ADRs, it is necessary
to consider either adjusting or switching treat-
ment. Recommendations for switching treat-
ments vary depending on the current and past
treatment history and the reasons for switch-
ing. If there is a failure to respond to psycho-
stimulants as a first-line treatment, medication
might be switched either to another psycho-
stimulant or to atomoxetine. If one psychostim-
ulant has led to intolerable ADRs, switching
to another or to atomoxetine is appropriate
(Banaschewski et al. 2006; NICE 2008).

12.4.9 Precautionary Measures
During Co-medication

Interactions between psychostimulants and other
medications are described in Sect. 8.4.1. Dosage
reductions may be required, for example, for
combination with antiepileptics or antidepres-
sants. The medications commonly employed
in child and adolescent psychiatry can, accord-
ing to the current state of knowledge, gener-
ally be coadministered with methylphenidate

and amphetamine. Caution is necessary with
regard to other sympathomimetic medications,
whereby blood pressure and heart rate, in particu-
lar, must be monitored. Therapeutic drug moni-
toring (TDM, see Sect. 2.3) may be appropriate
when combining medications, but close clinical
monitoring is always required.
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