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 Clinical practice of pediatric psychopharmacology is 
challenging  
 Over the past 10 years, significant increase in the use of 

psychotropic medications in the pediatric population. 

 The largest increase was the use of 
 atypical antipsychotics (138.4%)
 atypical antidepressants (42.8%) 

 Treatment with psychotropic drugs managed
 a large proportion of children receive these medications from 

primary care doctors and pediatric specialists

OBJECTIVES

 To be cognizant of the general pharmacological 
properties of psychotropic medication for the pediatric 
population

 To know the clinical indications/usage of psychotropic 
medications for childhood presentations of psychiatric 
disorders as recommended by the FDA

 To know the major warnings and precautions 
associated with psychotropic medications

 To appreciate the evidence based medicine treatment 
of pediatric psychiatric disorders
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 For more detailed and up-to-date 
information on FDA regulations  
http://www.fda.gov/medwatch/index.html

 Stimulants
 Methylphenidate

 Ritalin, Ritalin LA/SA, 
Metadate CD/ER

 Concerta
 Daytrana

 Dexmethylphenidate
 Focalin

 Amphetamine Sulfate
 Dextroamphetamine

(Dexedrine) 
 Mixed Amphetamine 

Salts (Adderall)
 Vyanse

 Selective Norepinephrine 
Reuptake Inhibitor
 Atomoxetine 

(Strattera)

NEUROBIOLOGY OF ADHD

Conceptualization of etiology
 Underactivity of the catecholamergic 

system mediated by dysregulation of 
the dopaminergic(DA) and 
noradrenergic(NE) CNS systems
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NEUROBIOLOGY OF ADHD

Dopamine neurotransmission
Pathways

 Tuberoinfundibular
 Nigrostriatal
 Mesolimbic
 Mesocortical (executive functioning)

Functions
 Neurophysiologically dopamine enhances the signal for 

attention skills

 Stimulants block (inhibition of the neurotransmitter 
reuptake pump)

 1-reuptake of norepinephrine (NE) and of
 2-dopamine (DA) in the presynaptic neurons which
 3-increase their concentrations (DA) in the 

intrasynaptic space.  

 Atomoxetine (non-stimulant) increases 
norepinephrine in the synaptic cleft by 
inhibiting its presynaptic transporter(5).  
 Children who are CYP2D6 “slow 

metabolizers”
may experience atomoxetine’s serum peak 

concentrations 5-fold greater than fast 
metabolizers (6).
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 Stimulants have FDA indications for the treatment of 
ADHD and narcolepsy (2).  

 MPH and d-MPH are approved for use in patients at 
least 6 years old

 Amphetamines in children > 3 years old.  
 Atomoxetine has FDA indication for the treatment of 

ADHD in individuals at least 6 years old (2). 

ALGORITHM FOR THE MEDICATION TREATMENT OF ADHD
ADAPTED FROM J AM ACAD CHILD ADOLESC PSYCHIATRY 41:  26S-
49S, 2002

Monotherapy
Methylphenidate or amphetamine

Poor 
response

Monotherapy
Amphetamine or methylphenidate

Monotherapy
Atomoxetine or bupropion

Poor 
response

Monotherapy with antidepressant
not used above

Poor 
response

Methylphenidate or amphetamine plus
Antidepressant or alpha-agonist

Poor 
response
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STIMULUS PRACTICAL CONSIDERATIONS

 Start with MPH or AMPH
 If one stimulant not effective, try the other one

 Short-acting easier to titrate, then may wish to 
switch to long acting

 Start with long acting if school dose a problem
 Titrate to optimum response
 Example starting dose 

Methylphenidate 5mg ½ tab BID-TID

 Atomoxetine, a suggested second line 
treatment option for ADHD (4).  

 Optimal effective dose of atomoxetine 
 1.2-1.3 mg/kg/day, administered once daily.  

 The FDA issued a Black Box Warning reporting 
sudden death in children prescribed stimulants 
(2), 
 therefore stimulants should not be used in patients

 with known structural cardiac abnormalities, 
cardiomyopathy, and serious heart rhythm abnormalities.

 Precaution:
 Temporary slowing in growth has also been found in 

children medicated with stimulants (8).
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 MPH has strong evidence 
supporting its use as the 
first line treatment for 
ADHD.   

 Multimodal Treatment Study 
of Children with Attention-
Deficit/Hyperactivity 
Disorder (MTA) 
 14-month multisite trial 
 of 4 different treatment 

strategies for 579 
children, aged 7 to 9.9 
years (9)

 MTA compared the following 
treatments: 

 (a) the fixed-dose of MPH 
titrated to the child’s “best 
dose”, 

 (b) intensive behavioral 
treatment, 

 (c) combined MPH and 
intensive behavioral 
treatment, and 

 (d) standard community care.  
 All four groups improved, 

 But children in the MPH and 
combination groups 
improved significantly more

 Several studies comparing the safety and efficacy of MPH and Adderall (15, 16, 
17).  

 Adderall was reported to exhibit longer lasting therapeutic effects than MPH (15, 
16 ), but more stomachaches and sad mood.  

 Swanson et al. (1998) (16) reported that MPH had a faster onset of clinical 
effect than Adderall (1.8 hours and 3 hours respectively).  

 Stimulants are available in short (4 hours), intermediate (6-8 hours), and long-
acting sustained-release (10-12 hours) formulations (3).  

 A short-acting medication may be added to a sustained-release medication in the 
late afternoon to maintain ADHD symptom control in the evening.  

 It is recommended that stimulants be given seven days per week (20), but patients 
with decreased appetite, irritability, or sleep problems may discontinue stimulants on 
weekends and holidays (21).  

 Weight-based dosing guidelines are available, but effective maintenance dose 
of stimulants is guided by the clinical response and the side effects.

Only a few studies have examined the long-term safety of 
stimulant use in pediatric populations(12).  
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Red Light, Green Light

 Red Light, Green Light 
 (Complex Rules)

 Simon Says
 (Mental Flexibility and Self-Control)

 Row, Row, Row Your Boat
 (Focus, Memory, Flexibility and Self-Control)

"Executive Function"

 Interactive games require high levels of executive function, test 
a child’s ability to pay attention, remember rules and exhibit 
self-control — qualities that predict academic success.

 Rule of thumb with Pediatric Pharmacology
Go low (dosing), Go slow (titration/taper)
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