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Disclosure Statement 
·I have no relevant financial relationships with the 

manufacturer(s) of any commercial product(s) and/or 
provider of commercial services discussed in this CME 
activity.  
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Off Label Use of Medications 
·This presentation will include some non-FDA 

approved medication advice 

·7ÈÅÎ ȰÏÆÆ ÌÁÂÅÌȱ ÍÅÄÉÃÁÔÉÏÎ ÒÅÃÏÍÍÅÎÄÁÔÉÏÎÓ ÁÒÅ 
made today, this will be so indicated 
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Overview 
× Assessment 

× Treatment 

× Cardiac warnings 

× Dealing with problematic cases 

× Points to remember 
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ADHD Diagnostic Basics 
·DSM-IV-TR 

·6 of 9 inattentive symptoms 

·6 of 9 hyperactive-impulsive symptoms 

·Symptoms in 2 or more settings 

·Significant functional impairment  

·Symptoms not better explained by another disorder 

·Symptoms begin prior to age 7* 

 

      * May change in DSM V 
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Making the ADHD Diagnosis 
·Estimated prevalence of 4-12% (Stubbe, 2011) 

·ADHD is a clinical  diagnosis 
·No test/scan/scale will tell you it is there: 

·Response to stimulants does not prove diagnosis 

·Other causes of hyperactivity and inattention 

·)Æ  !$($ ÔÒÅÁÔÍÅÎÔÓ ÄÏÎȭÔ ×ÏÒËȟ ÒÅÅÖÁÌÕÁÔÅ 
diagnosis 

 

June 25, 2011  PAL Conference  



ADHD Symptoms in Preschoolers 
·Some degree of inattention and hyperactivity is 

developmentally normal  for preschool children 

·At least 1/3rd of preschoolers had significant inattention 
or hyperactivity in one parent survey 

·No ADHD-specific rating scales validated under 3 

·Increase skepticism with lower age 

 

Smidts DP and Oosterlaan J  2007; 

JAACAP practice parameter 2007 
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Comorbidity 
·ODD - 54-84% 

·Substance (including tobacco) use - 15-19% 

·Learning or language problem ɀ 25-35% 

·Anxiety disorders ɀ up to 1/3 

·Depressive disorder ɀ 0-33% 

·Sleep disorder ɀ 50-80% 

JAACAP practice parameter 2007 

Corkum et al 2011 
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Two Important Studies to Know 
·MTA 
·NIMH Collaborative Multisite Multimodal Treatment 

Study of Children with ADHD  

·Results published 1999-2009 

·PATS 
·NIMH Preschool ADHD Treatment Study 

·Published 2006 
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MTA 
·579 children with combined type ADHD 

·7 ɀ 9.9 years old 

·Comparison over 14 months: 

·Medication Management (Med) 

·Behavior Therapy 

·Combination of Med Management & Behavior Therapy 
(Comb) 

·Community Care (treatment as usual) 
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MTA: 14 month results 
·All groups improved over baseline 

·Comb & Med = greater improvements in ADHD and 
ODD symptoms 

·No difference between Comb &Med 

·Comb better for :* 

·internalizing symptoms 

·oppositionality /aggression 

·social skills 

·parent-child relations 

·reading 

 

* Compared to Behavioral Treatment & 

Community Care  
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MTA: 14 month results 
·Children in community care received lower doses 

·Medication Mgmt  

· avg MPH dose 37.7 mg/day over 3 doses 

·Combined Care 

· avg MPH dose 31.2 mg/day over 3 doses 

·Community Care 

· avg MHP dose 22.6 mg/day over 2 doses 

 
Average age, 8.4-8.6 years old 
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MTA: 8 Year Follow Up 
·Children with combined -type ADHD are significantly 

impaired in adolescence  

·Type or intensity of 14 months of treatment does not 
predict functioning 7 -10 years later 

·Best long-term prognosis: 
·Less severe initial clinical presentation 
· Severity of ADHD 

· Comorbidities 

· Intellect  

· Social advantage 

·Good initial response (regardless of treatment type) 
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Preschoolers and Stimulants 
·Not as well studied 

·Dextroamphetamine  

·FDA approved > or = age 3 

·Methylphenidate  

·FDA approved > or = age 6 
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PATS 
·Complicated design due to safety concerns with young 

children 

·303 enrolled, age 3-5 ½ 

·10 weeks Parent Management Training before 
medication trial  

·147 completed crossover titration with placebo 
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PATS: Results 
·Higher rates of side effects than with older kids  

·MPH works, but not as well as in older kids  

·Significant reductions in ADHD symptoms with 2.5-, 
5-, and 7.5 mg doses t.i.d. 

·Mean optimal dose was 14.2±8.1 mg/day (0.7±8.1 
mg/kg/d)  

Greenhill et al 2006 
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Non-Medication Treatments 
·Psychoeducation (always) 
·Classroom interventions 
·Appropriate psychosocial treatments for: 
·Comorbid disorders 
·Family stressors 

·Behavior therapy 
·Recommend as initial treatment when: 
· Mild/minimal impairment  
· Diagnosis of ADHD uncertain / disagreement 
· Family does not want medication 

·Less than optimal response to medications 

JAACAP practice parameter 2007 
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School Interventions 
·Possible classroom interventions: 

·Sit where distraction is minimal (often the front)  

·Positive reinforcement for desired behavior 

·Clear rules and consequences 

·Smaller class size, if possible 

·Slower assignment pace and untimed tests 

·Daily parent to teacher communication 
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School Interventions 
·Child may also benefit from 

·Homework tutoring  

·Social skills groups 

·IEP 

·Self-contained classroom  (for more impaired children) 
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Behavior Management Training 
·Reduce positive reinforcement of disruptive behavior 

·Increase reinforcement of prosocial/compliant behavior 

·Apply consequences for disruptive behavior 

·Make parental response predictable, contingent and 
immediate 

·Help child calm himself and contain impulsivity when 
appropriate 

 

·Generally done by a psychologist or other skilled mental 
health therapist 

JAACAP ODD practice parameter 2007 

Stubbe, 2011 
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First Line Medications 
·Two groups of stimulants 

·Methylphenidate 

·Amphetamine/Dextroamphetamine  

·Largest effect size of any ADHD treatment (~1.0) 
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Short Acting Stimulants 
·Methylphenidate 

·Ritalin, Methylin  

·Dextroamphetamine 

·Dexedrine, Dextrostat, Dexedrine SA 

·Amphetamine salt combination 

·Adderall 

·Dexmethylphenidate 

·Focalin (2x potency of methylphenidate) 
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Long Acting Stimulants 
·Methylin ER/Metadate ER/Ritalin SR 
·Wax matrix, variable absorption 

·Ritalin LA (50%IR, 6-10h) 

·Metadate CD (30% IR, 6-10h) 

·Focalin XR (50% IR, 6-12h) 

·Daytrana (12h effect for 9 hour application) 

·Concerta (22% IR, 10-16h) 

·Adderall XR (50% IR, 8-12h) 

·Vyvanse (10-13h) 
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Vyvanse 
·Lisdexamfetamine dimesylate 

·In gut, converted to l-lysine and dextroamphetamine 

·Long duration of action ~10-12 hours 

·70mg Vyvanse may be equivalent to ~40mg Adderall XRɜ 

·No prospective comparison studies with Adderall XR 

À Based on results of  Biederman J, Boellner et al 

2007 
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Stimulant Side Effects 
·Weight loss, appetite suppression 

·Possible height loss 
·current evidence says П 1 inch when it occurs 

·Increases in pulse and BP 

·Insomnia 

·Dizziness 

·Irritability / depression / lability  

·Tolerance might occur 

·Psychosis (rare) 
D Connor, B Meltzer 2006; Farone et al 

2008 
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Stimulants and Drug Abuse 
·ADHD increases risk of substance use disorder (SUDs) 

·Findings from various studies: 

·Medication does not increase risk of SUDs, and may be 
protective1 

·No significant association between stimulant tx and 
SUDs2 

·The later the treatment, the greater the risk of SUD 
· Related to development of antisocial personality3 

1. Metaanalysis, Faraone  and Wilens  2003  
2. 10 year prospective follow -up of 112 males with ADHD, 
Biederman et al, 2008  
3. 10 year prospective study of 176 males treated with 
methylphenidate, Mannuzza  et al, 2008  
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Stimulants and Drug Abuse 
·Stimulants can be misused and abused 

·Stimulants can be diverted 
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Using Stimulants 

·Cardiac history / PE prior to treatment 

·Longer acting can enhance adherence 

·Watch for rebound effects as dose wears off 

·Monitor growth curve  

·Monitor BP, pulse 

·Parent and teacher feedback each dose 

·Repeated rating scales can be very helpful 
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Using Stimulants 
·$ÏÎȭÔ ÇÉÖÅ ÕÐ ÔÏÏ ÑÕÉÃËÌÙȟ ÉÆ ÎÏ ÓÉÄÅ ÅÆÆÅÃÔÓ 

·Methylphenidate commonly up to 1mg/kg/day  
· Some go up to 2 mg/kg/day* 

·Amphetamine commonly up to 0.5mg/kg/day 
· Some go up to 1 mg/kg/day* 

·If good response, problem-solve side effects 
·Reboundɂlonger acting doses or small PM IR dose? 

·Dysphoria, Irritability ɂchange preparation? 

·Appetite suppressionɂbig breakfast/dinner or weekend 
off? (if safe to do so) 

·Insomniaɂchange to shorter acting or treat? 

* May exceed FDA approved dose  
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Using Stimulants 

·When one class fails, try the other 

·Remember amphetamines are about 2X at potent as 
methylphenidate 

·If stimulant treatment unsatisfactory:  

·Think co-morbidity  

·Re-evaluate diagnosis 

·Consider behavior therapy and/or alternative 
medications 
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Atomoxetine 
·Non-stimulant alternative  

·Norepinephrine re-uptake inhibitor  

·FDA approved for ADHD 6 years and up 
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Atomoxetine Side Effects 
·Headache (~ 1 in 5) 

·Abdominal pain/nausea (~ 1 in 7) 

·Decreased appetite, weight loss (~ 7-30%) 

·Somnolence (~ 1 in 10) 

·Blood pressure & Pulse elevation (~ 4-5%) 

·Liver injury (rare, but severe) ɀ discontinue if signs of 
hepatic injury and do not restart 
·Cardiac risk 

 
·P450 reminder:  reduce dose if on 2D6 inhibitors 

paroxetine, fluoxetine, ketoconazole 
 

Micromedex, Nov 2010 
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Using Atomoxetine 
·Effect size not as great (~0.6-0.7) as stimulants 

·Ȱ3ÔÁÒÔ ÌÏ×ȟ ÇÏ ÓÌÏ×ȱ ÒÅÄÕÃÅÓ ÁÄÖÅÒÓÅ ÒÅÁÃÔÉÏÎÓ 

·Start 0.5 mg/kg/day for 2 weeks 

·Increase up to 1.2 mg/kg/day 
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Using Atomoxetine 
·If partial response, can increase to 1.4 mg/kg/d (FDA 

approved) 

·Diminishing returns as dose is pushed higher 

·Takes weeks to see the benefits 

·Counsel on risks for suicidal thoughts and behaviors 
ÊÕÓÔ ÌÉËÅ ×ÉÔÈ 332)ȭÓ ɉÂÌÁÃË ÂÏØ ×ÁÒÎÉÎÇɊ 

Michelson D et al, 2001 
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When To Consider Atomoxetine 
·Family opposed to stimulants 

·Substance abuse history * 

·Late evening behavior problems* 

·Anxiety is comorbid with ADHD*  

·Anxiety improvement in pediatric patients in one RCT in 
comparison to placebo 

·Unable to tolerate stimulants 

·Mood lability  

·Tics 
 

 * Does not rule out use of stimulants as first line ADHD treatment 

D Geller, C Donnelly et al, 2007; AACAP 

practice parameter 2007 
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Other Medications 
·Alpha Agonists 

·Guanfacine, Intuniv 

·Clonidine, Kapvay 

·Bupropion* 

·Other agents have been studied, used* 

·Refer to JAACAP Practice Parameter 2007 for further 
information  

 
*Not FDA Approved for ADHD  
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The Alpha Agonists--overview 
·Clonidine*  
·Dose range 0.05 ɀ 0.4 mg/day 

·3 reports of sudden death combined with Ritalin 
· FDA review saw lack of causality 

·XR form available 

·Guanfacine* 
·Dose range 0.5 ɀ 4 mg/day 

·Less somnolence than clonidine 

·XR form available 

* Immediate release formulations not FDA 

approved for ADHD 

Green, 2007, Fenichel, 1995 
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Evidence for Clonidine IR 
·1999 meta analysis of 11 child ADHD studies (IR) 

·Varying methodologies 

·Different co morbidities  

·All had positive effects from medication 

·Average effect size 0.58  (+/ - 0.16) 

·In some studies IR has been less helpful with 
attention, more with impulsivity and hyperactivity  

 

 

 Connor DF et al, 1999; Green 2007 
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Evidence for guanfacine IR 
·13 subjects, 4-20 yo with ADHD, open trial  

·Improvement on rating scale in inattention,  
hyperactivity and immaturity  

·Mean therapeutic dose 3.2 mg, usually divided QID 

·Tiredness, headaches and stomachaches ɀ improved 
after 2 weeks 

Hunt et al, 1995 
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Guanfacine and Tics 
·34 children (mean age 10) with ADHD comorbid with 

tics 

·8 week RCT of guanfacine vs. placebo  

·Dose 1.5mg to 3mg total per day, divided TID 

·Effect size on teacher ADHD score 1.2 

·Effect size on parent hyperactivity score was not 
significant 

·Effect size on tics 0.67 

Scahill L et al, 2001 
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Intuniv: guanfacine XR 
·Extended release guanfacine 

·Tmax 6 hours 

·Cmax 1 ng/ml 

·½ life 17.8 hours 

 

·Compare this to regular guanfacine 

·Tmax 2.6 hours 

·Cmax 2.5 ng/ml 

·½ life 17 hours 
Micromedex 2/3/10 
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Evidence for Guanfacine XR 
·RCT with 345 children, 6 to 17 years old, 8 weeks 

·3 dosing groups (2, 3 and 4 mg) versus placebo 

·Guanfacine XR helped ADHD symptoms 
·All doses had the ~same ADHD treatment benefit 

·Effect size 0.6 to 0.8 

·~60% experienced sedative side effects 

Biederman et al 2008 
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Guanfacine XR  (2008 Biederman et al study) 
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Kapvay: clonidine XR 

Prod Info Kapvay 
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Evidence for Clonidine XR 
·8 week RCT with 236 6-17 year olds 

·Twice daily dosing versus placebo 

·Clonidine XR helped ADHD symptoms (both types) 
·Effect size 0.71 for 0.2 mg/day 

·Effect size 0.77 for 0.4 mg/day 

·Somnolence and fatigue most common side effect 
·14-21% moderate somnolence, 1-6% severe 

·1-8% moderate fatigue 

·Minor changes on EKG 

 
Jain et al, 2011 
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Clondine XR: study results 

Jain et al, 2011 
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Alpha agonists: IR vs XR 
·No head to head trials 

·Number of daily doses 

·Cost 
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Using alpha agonists 
·Sedation very common 

·May develop tolerance 

·Warn about rebound hypertension 

·Monitor pulse/BP (orthostatics) 

·Assess for risk of sudden cardiac death 

·Pt and family history 

·PE 

·Consider ECG, esp if using with a stimulant  
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When to Consider Alpha Agonists 
·3ÔÉÍÕÌÁÎÔÓ Ǫ ÁÔÏÍÏØÅÔÉÎÅ ÄÏÎȭÔ ×ÏÒËȾÎÏÔ ÔÏÌÅÒÁÔÅÄ 

·Want to generate a sedative effect 

·Want to treat co-morbid tics  * 

·Substance abuse* 

·Cardiac concerns that contraindicate stimulants 

·Check that alpha agonists not contraindicated as well 

 
* Does not rule out use of stimulants or atomoxetine 
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Bupropion*  
·True mechanism of action unknown 

·Selectively inhibits dopamine and norepinephrine 
reuptake 

·Can lower seizure threshold  

·Especially at higher doses, with shorter acting preparations 

·Patient with bulimia have added seizure risk 

·No RCT in children for depression 

·Activating, can cause decreased appetite 

·Black Box Warning  

 *Not FDA Approved for ADHD, 

not FDA Approved for Children 

 June 25, 2011  PAL Conference  



Bupropion as ADHD Treatment 
·Superior to placebo in kids with ADHD; 3 studies, N=104  

·Consistently less effective than 1st line drugs 

·ADHD plus depression 

·Adolescents in an open label trial had good improvement of 
both problems 

·No data that this is superior to stimulants 

·Consider using after stimulants, atomoxetine, alpha 
agonists fail or are not tolerated 

Casat 1987, Barrickman 1995, Conners CK 1996 

Daviss WB et al, 2001 
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Combining ADHD medications 
ÅClonidine and stimulants 
Å2 RCTs of clonidine (one IR, n=122; one XR, n=198) plus stimulants 
ÅMore improvement in combination tx 
ÅMore sedation in clonidine arm (higher initially)  
ÅWas the stimulant maximized as a single agent? 

ÅAtomoxetine and Concerta 
ÅOpen label study for partial responders to atomoxetine (N=50) 
Å Improvement in ADHD rating scale score and executive functioning 
ÅMore insomnia, irritability, and loss of appetite  

ÅGuanfacine XR and stimulant 
ÅOpen label study for partial responders to stimulant (N=75) 
Å Improvement in ADHD rating scale in both groups 
ÅMost common SEs: abd pain, fatigue, irritability, HA, somnolence  
 

Palumbo DR. et al 2008; Kollins et al 2011; 
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Combining ADHD medications 
·Practice far exceeds data 

·Use single agent whenever possible 

·When to consider 

·Managing a partial response to ADHD 

· After trials of single agents have proven clearly inadequate 

·Side effect management 

·Co-morbidity  
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Current FDA Stimulant Labeling  

Not a black box 
 
ȰSudden death has been reported in association with CNS stimulant 

treatment at usual doses in children and adolescents with structural 
cardiac abnormalities or other serious heart problemsȢȱ 

 
Ȱ!ÌÔÈÏÕÇÈ ÓÏÍÅ ÓÅÒÉÏÕÓ ÈÅÁÒÔ ÐÒÏÂÌÅÍÓ ÁÌÏÎÅ ÃÁÒÒÙ ÁÎ ÉÎÃÒÅÁÓÅÄ ÒÉÓË 

of sudden death, stimulant products generally should not be used 
in children or adolescents with known serious structural cardiac 
abnormalities, cardiomyopathy, serious heart rhythm 
abnormalities, or other serious cardiac problems that may place 
them at increased vulnerability to the sympathomimetic effects of a 
ÓÔÉÍÕÌÁÎÔ ÄÒÕÇȢȱ 
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Basis of AHA Committee Warning 
·Sudden cardiac deaths in children are usually due to an 

underlying heart defect 

·Hypertrophic heart, long QT, WPW, etc 

·Underlying defects are usually asymptomatic 

·Unexpected sudden cardiac deaths in kids are most likely 
to occur during strenuous exercise when BP/pulse 
increase 

·Stimulants are recognized to cause slight increases in BP 
(2-4 mm Hg) or pulse (3-6 BPM) 
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   Young Athlete Causes of SCD 

Re 1435 young athlete deaths in 1980 to 2005, Maron BJ et al, 2007 

HCM=Hypertrophic 
Cardiomyopathy  
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Screening with an ECG 
·ECG can pick up asymptomatic HCM, long QT, WPW 

·History and physical have low sensitivity 

·AHA and AAP have decided universal ECG screening 
of athletes is not advised due to problems with 
sensitivity and specificity  

 

 

 

Maron BJ et al, 2007,  
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What to do for child with ADHD 
·Screen for family and patient cardiac history 

·See Vetter et al, 2008, page 2416 

·Do a thorough PE 

·Consider an ECG 

·If there are concerns, follow-up with a pediatric 
cardiologist 
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When I would do an ECG 
·History or physical suggests there may be a cardiac risk 

·History is unknown  

·Using higher doses of stimulant 

·Combining medications with cardiac risks 

·%ÖÉÄÅÎÃÅ ÏÆ ÁÎ ȰÏÕÔÌÉÅÒȱ ÒÅÓÐÏÎÓÅ ÔÏ ÓÔÉÍÕÌÁÎÔ 

·Significant vital sign change 
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Heart Risk of Other ADHD Meds 
·Strattera 

·Also has noradrenergic stimulation 

·Label clearly warns of the same risks as stimulants 

·Central alpha agonists 

·Particular caution if child is at risk for bradyarrhythmia  

·Cardiac danger from overdoses 

·Bupropion* 

·Cardiac dysrhythmia, wide QRS complex 

·Danger in overdose 

Micromedex 2/11 

*not FDA approved for ADHD or use in  

children 
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June 25, 2011  PAL Conference  



²ƘŜƴ ȅƻǳǊ ǳǎǳŀƭ ǘǊŜŀǘƳŜƴǘǎ ŘƻƴΩǘ 
ǿƻǊƪΧ 

· Be extra critical of the ADHD diagnosis 

· Consider presence of a comorbidity  

· Employ non-medication strategies 

· Review your use of medication 

· Full dose range? 

· Trials from different medication classes? 

· Check compliance 
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ADHD and ODD/aggression 
·Maximize ADHD treatment  

·Behavioral treatment for ODD/CD 

·Parent/behavioral management treatment 

·Contingency management 

·Parent support, therapy 

·Medications for ODD and aggression are palliative and 
non-curative 

 

AACAP ODD practice parameter 2007 
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ADHD and sleep 
·Sleep disorders can cause ADHD-like symptoms 

·At baseline, kids with ADHD have more sleep 
difficulties  

·Bedtime resistance 

·Sleep onset difficulties 

·Night awakenings 

·Sleep disordered breathing 

·Daytime sleepiness 

·Stimulants can affect sleep 
Cortese el al 2009, Corkum et al 2011 
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ADHD and sleep ς intervention 
·Assess for and treat comorbid primary sleep disorder 

·Shorter acting stimulant 

·Sleep hygiene 

·Including relaxing bedtime routine  

·Other behavioral interventions 

·Consider sleep medications when above not effective* 

 

Cortese el al 2009, Corkum et al 2011 

*No medications are FDA approved for 

insomnia in children June 25, 2011  PAL Conference  



Your problematic cases 
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Points to remember 
·Stimulants are the most effective medication for 

ADHD 

·Maximize the dose before changing medications 

·Avoid unsafe doses 

·Use single medication whenever possible 
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Points to remember 
·Always assess for cardiac risk factors with targeted 

history and PE 

·Consider ECGs if 

·History or PE suggestive of cardiac issues 

·Unexpected BP or pulse elevations from a med 

·High medication doses 

·Combining medications 

·Follow height and weight 
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