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It’s More Than
Being Hyperactive...����

Supported by an unrestricted educational grant from

Lilly USA

Objectives
After attending this program Participants will impr ove 
their professional competence, performance, and/or 
patient outcomes by being able to:

� Describe the diagnostic tools and in-office evaluation of 
children who may have ADHD.

� Discuss the multitude of older and newer pharmacologic 
medications available for ADHD, including titrating 
medications to an appropriate dose, adverse effect 
profiles, duration, drug abuse potential and 
subpopulations where non-stimulant drugs are less likely 
to be effective.

� Indicate selection of medication taking into account side 
effects, risks of abuse, need for 24 medication coverage, 
comorbid conditions, and potential for combination 
therapies using stimulant and non-stimulant drugs.

Agenda

� Prevalence

� Diagnostic criteria

� Consequences

� Evaluation

� Treatment
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ADHD: Prevalence in U.S.
Estimated 7 million children
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� 3%-7% of school-aged children

� Male to female ratio is 4:1 in children and 
adolescents

� Females are over-represented in 
inattentive subtype, may lead to under-
diagnosis and under-treatment

� Prevalence is similar across cultures
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Three cardinal features of ADHD

1. Inattention

2. Impulsivity

3. Plus/Minus Hyperactivity 

Occur in more than one setting --debatable
Symptoms more than 6 months

Significant impairments!!!
Should be present before age 7—debatable
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Inattention- often or very often

� Daydreams
� Poor listening

� Easily distracted
� Careless mistakes, poor at details

� Poor follow through
� Disorganized
� Loses things 

� Forgetful
� Avoids mental effort
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Hyperactivity- often or very often

� Constant motion

� Cannot stay seated

� Fidgety; squirmy

� Too talkative

� Overactive—runs, jumps, climbs 
inappropriately

� Cannot play quietly
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Impulsivity- often or very often

� Acts and speaks without thinking

� Trouble taking turns

� Accident prone

� Cannot wait

� Blurts out answers

� Interrupts or intrudes

14

Causes of ADHD

� Unknown!!!

� Biologic disorder

� FH often positive (up to 80%)

� Very Rare causes:
– Prenatal cocaine, alcohol, tobacco
– Head injuries
– Lead or other toxins 
– Prematurity

*Not caused by: sugar, food additives, 
allergies, immunizations
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ADHD May Impact All Aspects
of a Patient’s Life

Morning routineMorning routineMorning routineMorning routine

School/workSchool/workSchool/workSchool/work

SportsSportsSportsSports
Friends /Friends /
FamilyFamily

RelationshipsRelationships

Friends /Friends /
FamilyFamily

RelationshipsRelationships

DrivingDrivingDrivingDriving

BedtimeBedtimeBedtimeBedtime

ADHD impacts patients beyond the work and school ho urs
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Unmanaged ADHD Can Give Rise to
Increasing Complications
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Children and Adults With ADHD 
Frequently Have Coexisting Disorders

�������� 1

ADHD &
Oppositional Defiant 

Disorder (ODD)

ADHD & Anxiety

ADHD Alone

ADHD & Conduct

ADHD & Tic

ADHD & Mood

(Ages 7.0-9.9; N=579)

MTA Study

11%
14%

40%
39%

32%

4%

ADHD & 
Any Anxiety 

Disorder

ADHD & 
Any Mood 

Disorder

ADHD & 
Intermittent

Explosive 
Disorder

ADHD & Any 
Substance Use 

Disorder

	�
��� 2

(Age �  18; N=3199)

National Comorbidity Study

38%

20%

15%

47%

1. Jensen PS, et al. J Dev Behav Pediatr. 2001;22:60 -67
2. Kessler RC, et al. Am J Psychiatry. 2006; 163(4);7 16-723.
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ADHD workup: who may need one?

� Behavior problem-uncontrolled or 
discipline issues

� Hyperactive

� School failure or struggles
– Check grades! (“OK” is not acceptable)

� Learning disability

� Child labeled as “lazy”

� Angry or depressed school age child or 
teen

21

ADHD workup:  how?

� Parent input
� Teacher input

� Child/teenager input
– Psychological issues

� PMH, SH, FH
� The “poor man’s” IQ testing and LD 

testing:
– Grades and achievement scores (after 3rd grade)

– Exclude MR, severe LD

Block - Ped Clin N.A. 1998
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Pre-visit requirements

� ADHD checklists—both teacher and 
parent

� Report cards

� Achievement scores (after 3rd grade)

� IQ tests if available

� Primary care giver, preferably BOTH 
parents

Block - Ped Clin N.A. 1998
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ADHD workup: how?
Mainstay: teacher and parent 

checklists

� SNAP*

� Vanderbilt* 

� Iowa*

� Connors

� ASRS 
* Available for FREE online
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History & Physical examination

� Chronic illness

� Visual or auditory 
problems 
(hearing and 
vision)

� Seizures

� Sleep disorder?

� R/O severe anxiety, 
depression, 
social/family stress, 
abuse

� Cardiac problems or 
history:

– Must document 
normal cardiac 
exam

– Ask: 
syncope/dizzy/CP 
w/exercise; H/T, 
heart murmur, 
palpitations, 
cardiac issues, FH 
of sudden death

25

Initial tests NOT needed (routinely)

� Lead

� Thyroid

� EEG

� CPT (performance tests)

� CT or MRI scan of head

� Sleep studies

� ECG
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Should we perform an ECG?

� AHA suggest “yes,” but backed down (Vetter-Circulation
2008:117:1161)

– At physician discretion
– Use meds w/ caution if known CHD or arrhythmia
– Nissen still vehemently stands by it (heartwire-WebMD 

Aug.2008) (FDA label warning)

� AAP/AACAP says “no” (Perrin- Pediatrics
2008;122:451)

– Impractical
– No evidence
– Costly
– Sudden death very rare, no higher than general pop.
– Rather use careful history, FH, and physical

27

Why treat ADHD?
To prevent...
� Social problems:

– Peers, teachers and family
� Behavioral problems (hyperactive):

– Always hear “NO”, negatives, constant 
discipline problem

� Academic problems (inattentive):
– Underachievers, poor grades

� Overall: poor self esteem, frustration
� Higher risk for accidents, drugs, work and 

academic failure
Block - Ped Clin N.A. 1998
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MTA Study for ADHD 

� 579 children with combined ADHD
� F/U 14 months

� 4 groups:
– Meds alone (MPH TID titration + monthly 

visits)
– Intense behavior treatment
– Meds + behavior treatment
– Standard community care (2/3 medicated 

by office MDs)

Arch Gen Psych 99; 56:1073
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MTA Study for ADHD

� All 4 groups showed response
� Combined meds + intense behavior mod, 

or  meds alone most effective
– These two equally effective for Core 

sx’s

– Combined more beneficial for ODD, 
internalization, social skills, reading

� Study meds strategy (MPH tid) superior 
to routine community care

Arch Gen Psych 99; 56:1073

ADHD Medications 
Approved by FDA

Generic Name Trade Name Approval Age
Amphetamine Adderall 3 and older
Amphetamine 1 Adderall XR 6 and older
Atomoxetine 3 Strattera 6 and older
Dexmethylphenidate Focalin 6 and older
Dexmethylphenidate 2 Focalin XR 6 and older
Dextroamphetamine Dexedrine 3 and older
Dextroamphetamine Dextrostat 3 and older
Lisdex Amfetamine Dimesylate 2 Vyvanse 6 and older
Methylphenidate OROS 2 Concerta 6 and older
Methylphenidate patch 2 Daytrana 6 and older
Guanfacine 2 Intuniv 6 and older
Methylphenidate1 Metadate CD 6 and older
Methylphenidate2 (oral & chewable) Methylin 6 and older
Methylphenidate Ritalin 6 and older
Methylphenidate Ritalin SR 6 and older
Methylphenidate1 Ritalin LA 6 and older
Methamphetamine Hydrochloride Desoxyn 6 and older

1. extended release (8 hrs)  2.  long acting (10-12 hrs) 3. 2 4 hr. medication

http://www.nimh.nih.gov 
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Lisdexamfetamine (Vyvanse®)

� Inactive prodrug: dexedrine bound to lysine

� Smoother release but T1/2 = 5hrs

� Doses 20, 30, 40, 50, 60, 70 mg

� 2 small trials in children (50- 60 children in 
each arm)

� 1-12 hour improvement in parent SKAMP 
and math problems

– Same results with MAS (Adderall XR®)1

� 10-15% d/c due to AEs2

1.Biederman Clin Ther 2007,   2.Biederman Biol Psychiat 2 007
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Conclusion:

� Duration likely up to 12 hours

� Supplants other amphetamines in 
ADHD;  

� Reduced abuse potential

� Can be dissolved in water for non-
pill folks

Lisdexamfetamine (Vyvanse®)

33

MPH patches (Daytrana®)

� Transdermal MPH
� Lasts 8-16 hours—individualized

– Efficacy equivalent to OROS MPH 
(Findling J Clin Psych 2008)

� Remove 3 hours prior to last desired 
effect

� Ideal for poor pill takers

� Skin AEs common and annoying, plus 
usual stimulant AEs

� Virtually no abuse potential

� Reduction (Quick onset and exit!)
– Hyperactivity

– Impulsivity � Negative behaviors
– Inattention � Negative comments 

� All short term

� Overall aggressive acts tend to decline
� My Preference: OROS-MPH (Concerta®), D-MPH 

XR (Focalin XR®), Lis-D-amph (Vyvanse®)

34

Effects of stimulants
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Effects of stimulants

� Often need titration

� 70% respond to 1st choice, 
90% by 2nd or 3RD choice

� More severe ADHD requires 7/365 therapy:
– Tachyphylaxis is common
– Increase dose reasonably

� Drug holidays only for less severe:

– Reduces tachyphylaxis and weight issues
– Problematic for severe cases

� I-ADHD requires ~50% dose of hyperactive 
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Adverse effects of stimulants

� Decreased appetite
� Insomnia

� Headaches
� Upset stomach

� Mood changes
� More subdued, too much is not good
� 1% may act psychotic

� Crying and “sensitivity” is usually NOT 
an adverse effect

37

ADHD medications:
Critical Points

� Only meds show effectiveness for core sx’s

� Long term treatment

� Usually meds needed daily

� Allow child/teen decision making to some 
degree

� Check for compliance if prior good response 
wanes

� Give meds at school in a.m. if adherence 
issues

� Be alert for diversion and dealing
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ADHD medications: 
Critical Points

� F/U at 2-4 weeks, a month, then 3-4 
months or 6 months for older stable 
child/teen

� Teacher checklist at every visit 
� Include parent/caregiver 
� Ht, Wt, BP, progress, grades and AEs 

each OV
� Monitor for comorbid issues
� Discuss long term and drug holiday 

issues

Non-stimulant treatments
(*not FDA approved)

Atomoxetine

Clonidine*

Guanfacine

Strattera®

Catapres®, Clonicel

Tenex®*
Intuniv® 

42

Atomoxetine

� Atomoxetine is a selective 
norepinephrine reuptake inhibitor

� The mechanism of action is different 
from stimulant

� Atomoxetine and Guanfacine are two 
FDA approved ADHD medications that 
lack the potential for abuse

� Approved for children (>6y.o.) & adults
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Atomoxetine Provides 24-hour
Efficacy-Evening

Evening Behavioral Improvements
With Once-Daily Atomoxetine (Ages 6–12)

Weeks
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Overall LS Mean Comparison (N=288)

ATX/PLA vs PLA/PLA, P<.001

PLA/ATX vs PLA/PLA, P=.002

ATX//PLA vs PLA/ATX, P=.838¶

Conners Global Index Parent (CGIP)Conners Global Index Parent (CGIP)--Evening ScoreEvening Score

**

** **

†
‡

* P<.05 vs Placebo

† P<.01 vs Placebo

‡ P<.001 vs Placebo

Placebo Dosed AM & PM

Atomoxetine Dosed PM

Dosing

Atomoxetine Dosed AM

-BID Dosed Study

-Active medication given QD

-Patients blinded to time of active
medication either AM or PM

-Patients assessed before
administered AM or PM dose

**

There was no difference between AM and PM dosing. 
Block et al Clin Pediatr 2009
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Atomoxetine Probability of Response
in 6 Pooled Studies
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46.2%

12.7%

Total = 58.9%

11.0%

19.0%

Total = 41.0%
Total = 30.0%

Total = 70.0%

Robust Responders
( �  40% decrease ADHD-RS)

Moderate Responders
(25%–40% decrease ADHD-RS)

Nonresponders
(<25% decrease ADHD-RS)

Responder CategoriesResponder Categories

The average length of these 6 pooled trials was 7.7  weeks
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Atomoxetine common adverse 
events

� Somnolence

� GI distress

� Headaches

� Irritability

� Decreased appetite temporarily

� Sexual dysfunction in adults/older teens
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Atomoxetine serious adverse 
events

� Suicidal ideation -0.4% in clinical trial 
review, black box warning

� Liver injury-extremely rare

� Cardiovascular illness

47

Atomoxetine dosing:  Go slow

� For children, dose in the evening, with 
food, 7 days a week

– After a month, switch to morning 
with food (Block-Clin Peds 2009)

� Start with 0.5 mg/kg/d, increase to 1.2-
1.4 mg/kg/d week 2

� For adults start with 40 mg then up to 
80-100 mg

� May take 4-6 weeks to see full effects

48

Atomoxetine summary

� Non stimulant

� 24 hour coverage

� No long term effect on weight or growth

� Can administer day or night

� Few drug interactions (fluoxetine, paroxetine)

� Ideal for potential drug abuser

� Better for most comorbid conditions
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Guanfacine (Tenex XR or Intuniv) 

� Target: Alpha 2 receptor in prefrontal cortex 

� Generic available, except XR

� Used for tics, aggression, severe H.A., and sleep in 
ADHD, “rebound,” “meltdowns”, 

� Major Sedating effects wane over time

� New data shows benefits in ADHD as monotherapy

– 6-17 y.o. with all forms of ADHD
– 4 week titration up to 2-4 mg once daily (50-60 pts)
– ADHD-RS decreased 16-18 points vs placebo 8
– Effect size: 0.58-1.34
– 10-20% d/c due to AEs

Biederman- Pediatrics Jan. 2008

Guanfacine (Tenex XR or Intuniv) 

Guanfacine vs. placebo  ADHD Rating 
Scale-IV:
trial one: –16.7 vs –8.9; P < .0001 
trial two: –19.6 vs –12.2; P = .004

AE’s:
- somnolence (32%), fatigue (18%), 

sedation (13%). 
-upper abdominal pain (14%), headache 

(26%)
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Clonidine in ADHD 
(not FDA approved)

� 16 week trial in 7-12 y.o. (Palumbo JAACAP 2008)

� Conners Teaching Rating scales

� vs. MPH or placebo or Clon + MPH

� Efficacy: Combo>MPH>Clon. alone

� AEs: sedation VERY common 

– 79% vs. 49% had moderate to severe AEs

– Bradycardia in 17.5% vs 3% (Daviss JAACAP
2008)
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Two problematic age groups

� Preschooler:
– Inability to swallow pill
– Few FDA approved drugs
– Much higher rate of AEs

� Adolescent:
– High comorbidity rate  (SUD, MDI, LD)
– Diversion common
– All day efficacy important 

(MVA, sports, homework)

53

Consider Atomoxetine (?Guanfacine) 
1st line in comorbid ADHD:

� Substance abuse disorder

� Anxiety

� Tics

� Learning disability?

� Adults? 

� Adolescents? 

Conclusions

� ADHD is a common childhood 
behavioral disorder

� ADHD is often comorbid with other 
diagnoses

� ADHD is associated with significant 
sequelae

� FDA Approved Treatment options 
include several long acting stimulants 
and two long acting non-stimulants


