Update on the Treatment of ADHD:
Improving Outcomes

Learning Objectives

» Describe the social and economic impact
of ADHD in the United States

« Compare and contrast current
pharmacotherapeutic options for ADHD

« Apply guidelines/algorithms to case
studies to improve patient outcomes

« Relate new, evolving science and
treatment to current guidelines and

practice
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Introduction to ADHD

|
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Thinking about ADHD

= Hypertension as a model
- Quantitative in nature

- Exists in mild, moderate, severe
conditions

- Is often “idiopathic” - only rare cases
have a specific cause

- Polygenetic
- lIronically, genetics may determine more

of the variance of symptoms in ADHD
than hypertension (about 80%)
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Brain Maturation in ADHD
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Typically developing controls
Shaded areas represent greater cortical maturation, note how

ADHD average brain at age 8-11 shows less development
(less thickening)

Available at: http://www.nimh.nih.gov/science-news/2007/brain-
matures-a-few-years-late-in-adhd-but-follows-normal-pattern.shtml.
Accessed on June 6, 2008.

Active Learning #1

* Which is true regarding the neurobiology
of ADHD?

1. CT scan shows enlarged cerebellum in most
cases

2. Poor parenting is a major contributing
factor

3. Genetics account for about 80% of the

variance in ADHD symptoms
4. Serum norepinephrine is low in ADHD

compared to controls

Active Learning #1

* Which is true regarding the neurobiology
of ADHD?

1. CT scan shows enlarged cerebellum in most
cases

2. Poor parenting is a major contributing

factor
3. Genetics account for about 80% of the

variance in ADHD symptoms

4. Serum norepinephrine is low in ADHD

compared to controls

wiona/
& Co”o%

K No part of this publication may be reproduced, reaccredited, or transmitted in any means, electronic or

mechanical, including photocopying, repurposing, recording, or any storage and retrieval systems without
permission in writing from Creative Educational Concepts Inc.

Crey,.
E‘"‘/J@



Update on the Treatment of ADHD:
Improving Outcomes

Neurobiology of ADHD

= Executive function/inhibitory control deficits
common, but not universal

= Decreased cortical and caudate volume (but much
overlap with controls)

= Decreased cerebellar hemisphere volume - role of
cerebellum in motor timing and executive function

= Decreased activation of the right inferior frontal

cortex during inhibitory control

= Decreased activation of the anterior cingulate
during errors, smaller cingulate volume and

development (dysfunctional monitoring of ongoing
cognition & behavior)

= Abnormal response to reward in dopamine rich

areas of the ventral striatum

Current Treatment Interventions

Julie A. Dopheide, PharmD, BCPP
USC Schools of Pharmacy and Medicine

Los Angeles, California

Active Learning #2

« Which of the following is TRUE
regarding diagnosing ADHD?

1. The duration of symptoms is the same
for all age groups

2. Symptoms are present at school or work

but not at home
3. A high sugar diet must be ruled out as

an etiology
4. The onset of symptoms must be before

the age of twelve
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Active Learning #2

= Which of the following is TRUE
regarding diagnosing ADHD?

1. The duration of symptoms is the same
for all age groups
2. Symptoms are present at school or

work but not at home
3. A high sugar diet must be ruled out as

an etiology
4. The onset of symptoms must be before

the age of twelve

Consequences of Unrecognized

and Untreated ADHD

« Lower academic and occupational

achievement

< Lower rates of high school graduation
* More sexually transmitted diseases

* More altercations with law
enforcement

» Higher rates of alcohol/drug abuse

« More anxiety and depression
Barkley RA, et al. J Am Acad Child Adolesc Psych. 2006;45:192-202.

/N ADHD Medication Dispensing

« Most Prescribed January to June 2005

- Methylphenidate (MPH) - 47%
- Amphetamine (AMP) - 33.4%

- Atomoxetine (ATOM) - 16.4%
= March 2006

W MPH
W AMP

- 2 million Rx dispensed monthly
children/adolescents

[]ATOM

- 1 million Rx dispensed to adults

Mosholder AD. Available at:

http://www.fda.gov/ohrms/dockets/ac/06/slides/2006-
4210s_11 Mosholder ADHD%20in%20the%20United%20States. ppt#256,1,
Use of Drugs for ADHD in the United States. Accessed on June 3, 2008.
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Extent of Prescribing and Use of

ADHD Medication in 1995 to 2004

= 10 years of pharmacy Medicaid claims data

- 2,131,953 children and adolescents
* 4.63% on ADHD med vs. 2.52% 9 yrs ago

- 1in 5 white boys ages 5-14 years
- Lower in minorities (least Hispanic), lower in girls

* 4.6% of all youths (2003-2004 Medicaid)
- 25% spent 3 years on ADHD medication
- 15% spent 5 years on ADHD medication

e 15-19 years: 1995-1996 (0.45%); 2003-2004
(2.47%) - largest N

Winterstein AG, et al. Annals of Pharmacotherapy. 2008;42:24-31.

Factors Predicting Adherence

to ADHD Medication

Poor Adherence Good Adherence
« Multiple daily dosing e Once daily dosing
= More severe symptoms e Less severe
« Higher dosage symptoms

- Later onset of diagnosis ® Younger age

- Family history of ADHD ~ * Mentally retarded in
treatment centers

= Higher paternal education

Gau S, et al. J Clin Psych.2008;69:131-140. Kemner JE, Lage MJ. Am J

Health Syst Pharm. 2006;63:317-322. Charach A, et al. J Am Acad Child
Adolesc Psychiatry. 2004;43:559-567. Correll CU, Carlson HE. J Am Acad
Child Adolesc Psychiatry. 2006;45:771-791.

Most Asked Questions
Regarding ADHD
Clinician Parent/Caregiver
« How do treatments < Is this medication
compare? safe for my child?
- Effectiveness - FDA warnings
- Dosing - Long-term effects
- Monitoring - Eating and sleeping
- Drug Interactions - Addiction potential
‘&Qcat‘mna.' C%})
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Case: Cole - Preschooler

e 3Y2-year old, no medical problems

« Teacher reports severe behavior
problems and inattention compared to

other kids
« Family History: Dad has ADHD, lives in

another state; Mom has depression,
chronic fatigue, fibromyalgia

* What additional information is needed
to:

- Determine if Cole has ADHD?
- Determine optimal treatment plan?

ADHD - Inattentive

« > 6 of the following features:

- Poor attention to detail, careless mistakes
- Difficulty sustaining attention in tasks

- Doesn’t seem to listen
- Doesn’t follow instructions/fails to finish work

- Problems organizing work/tasks
- Doesn’t like sustained mental effort

- Loses things necessary to tasks or activities
- Easily distracted

- Forgetful

ADHD -

Hyperactive/Impulsive

« > 6 of features from either list:
- Hyperactivity

« Fidgets/squirms
= Leaves seat inappropriately
= Runs around or climbs excessively

= Can’t engage/play quietly
« “On the go” or “driven”
- Impulsivity

« Blurts out responses
- Can’t wait for turn

= Interrupts or intrudes on others
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Other DSM-IV-TR Criteria

= Symptoms for at least 6 months and are

maladaptive and developmentally
inappropriate

= Symptoms present before age of 7 years
= Impairment in > 2 settings

* Clear evidence of impairment in social,
academic, or occupational functioning

= Not better explained by other mental
disorders

Preschool ADHD Treatment Study (PATS)

Methylphenidate (MPH) vs. Placebo
= RCT, n =303, 3-5 year olds with ADHD, 6 sites, 70

weeks
e MPH IR 1.25 mg, 2.5 mg, 5 mg, 7.5 mg tid vs. plbo
« Results: MPH more effective vs. plbo except for 1.25

mg dose, mean effective dose 14 +/- 8 mg/d
= Improvement not as robust vs. older kids (> 6 yrs)

* N wt adjusted Cmax vs. older kids (> 6 yrs)

11% drop-out for ADR, stomach pain, insomnia,
weight loss, growth suppression

IR = Immediate Release

The MTA Cooperative Group. Archives Gen Psychiatry.
1999;56(12):1088-1096. Greenhill L, Kollins S, Abikoff H. J Am
Acad Child Adolesc Psychiatry. 2006;45(11):1284-1293.

Key Issues for Starting/Monitoring

Medication Therapy

= Establish baseline assessment sleeping/eating

patterns and conduct a thorough physical
exam and history of illness

« Clearly identify therapeutic targets

= Assess across different settings with different
people, e.g., home, school, day care, etc.

- Connors Parent/Teacher/Clinician Rating scales
- ADHD-Rating Scale IV - Massachusetts General
- Child-Behavioral Check List

e Talk to the kids, and use self-assessment
scales for teens

Collett BR, Ohan JL, Myers KM. J Am Acad Child Adolesc Psychiatry.
2003;42(9):1015-1037.  Dopheide JA. Am J Health Syst Pharm.
2005;62:1502-09.
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Behavioral Interventions

* Parent Training

= Identify target behaviors
* (+) Reinforcement

« Skill development
« Intensive behavioral tx can WV substance

abuse and delinquency
* Lower med dose

* Less parental stress

Molina BS, et al. J Am Acad Child Adolesc Psychiatry. 2007; 46(8):1028-

1040. van den Hoofdakker BJ, et al. J Am Acad Child Adolesc
Psychiatry. 2007;46(10):1263-1271. Pelham WE, et al. Experimental and
Clinical Psychopharmacology. 2005;13:111-126.

Case: Cole - Preschooler -

ADHD

« Behavioral interventions recommended first

- Positive rewards for good behavior
- Token economy

= Diagnostic work-up to assess comorbid dx

« Psychosocial support, training for Mom
* Cole is now 5-years old and he continues to

display functionally impairing symptoms of
ADHD with anxiety co-occurring

= Compare treatment options for Cole

Treatment Options for ADHD

= Methylphenidate (MPH)/Dexmethylphenidate
(DexMPH)

- IR and once daily formulations

« Dextroamphetamine (DEX)/Mixed amphetamine
salts (MAS)

- IR and once daily formulations

« Atomoxetine, Bupropion*, TCAs*
* Clonidine* or Guanfacine*

= Atypical antipsychotic*
 Combination medication and behavioral

intervention TCA = Tricyclic Antidepressants
*Not FDA approved for treatment of ADHD

wiona/
& C%z

K No part of this publication may be reproduced, reaccredited, or transmitted in any means, electronic or

mechanical, including photocopying, repurposing, recording, or any storage and retrieval systems without
permission in writing from Creative Educational Concepts Inc.

Crey,.
E‘g{lke



Update on the Treatment of ADHD:
Improving Outcomes

Co-Occurring Conditions Guide

Pharmacologic Treatment
See Appendix 1 for

— ' ' ,  larger view
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Dopheide JA, Theesen KA, Malkin M. Psychiatric disorders of
childhood and treatments. Pharmacotherapy: A Pathophysiological
Approach. Sixth edition; edited by Dipiro; McGraw Hill 2005.

Multimodal Treatment Study (MTA)

MPH IR* vs. Behavioral Interventions
« 579 children age 7-10 yrs, 6 sites across US

* DSM-1V ADHD combined type
* Multisource assessment at baseline, 3, 9 & 14

months
« 3 active treatments vs. community care

- Medication management
- Behavioral therapy, parent training
- Combination

= Medication superior to behavioral interventions
* Results maintained at 24 months

*Ritalin®
The MTA Cooperative Group. Arch Gen Psychiatry.1999;56(12):1088-96.
Abikoff H,et al. J Am Acad Child Adolesc Psychiatry.2004;43(7):802-11.

MTA - 3 Years Follow-up

* 485/579 (83.8%), mean age 11.9 yrs

= All showed improvement over baseline
« Lack of medication advantage at 3 yrs

- 34% small gains at 1st, followed by A improvement
- 52% initial large improvement maintained x 3 yrs
- 14% initial large improvement followed by

deteriorating course
« Delinquency > if ODD/CD at baseline

« Substance use in ADHD A compared to controls
« Growth effects: 2 cm less ht, 2.7 kg less weight

ODD = Oppositional Defiant Disorder
CD = Conduct Disorder

Jensen PS,et al.J Am Acad Child Adolesc Psych.2007;46(8):989-1002.

cational ¢
< : ? o)
K No part of this publication may be reproduced, reaccredited, or transmitted in any means, electronic or

mechanical, including photocopying, repurposing, recording, or any storage and retrieval systems without
permission in writing from Creative Educational Concepts Inc.

Crey,.
E‘g{lke



Update on the Treatment of ADHD:
Improving Outcomes

MTA - 3 yrs Follow-up

Delinquency/Substance Abuse
MTA - all | Local Normal

groups |Controls (LNC)

Delinquency

PN 27.1% 7.4%
Stealing, violence
Sub. Abuse . ,
Cigarettes, MJ, etoh 17.4% 7.8%

= ADHD youth had /M rates of delinquency and substance abuse vs. LCN
By 24 & 36 months, meds associated w/delinquency, not substance

abuse

= Intensive behavioral tx, Y sub abuse/delinquency vs. other MTA
children

Jensen PS, et al. J Am Acad Child Adolesc Psych.2007;46(8):989-1002.

Case: Cole-5 yrs, 25 kg (55 Ibs)

« Methylphenidate IR - 5 mg gam and with lunch

- MPH XR (Metadate CD®) 10 mg gam or MPH OROS (Concerta®)
18 mg gam

- Titrate weekly to response

* Mixed amphetamine salts IR - 2.5 mg gam, w/lunch
- Titrate weekly to response
- MAS XR (Adderall XR®) not optimal as starting dose too high

= Atomoxetine - 0.2 to 0.5 mg/kg/d, in divided
doses, increase as tolerated to goal dose of 1.2
mg/kg/day

« Clonidine - 0.05 mg bid, w/titration to response
« Guanfacine - 1 mg qd, w/titration to response

XR = Extended Release OROS = Osmotic-Release Oral System

Once Daily Dosing Options

< MPH OROS (Concerta®)-OROS 3 pulse
delivery

- Outer coating, 2 inner compartments
- Counsel about tablet in stool, narrow Gl

- Cannot crush/snort, less abuse risk
- 12 hour duration of action

= First once daily stimulant formulation

< Individual variability in duration of action,
10-12 hrs typical, used along with IR
products

Prince JB. Child Adolesc Psych Clin N Am. 2006;15:13-50.
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Once Daily Dosing Options

< MPH XR (Metadate CD®) 30/70, MPH XR (Ritalin LA®)

50/50
- [drug] early compared to MPH OROS (Concerta®)

- 2 pulse drug delivery
- 8 to 12 hour duration of action

* DexMPH XR (Focalin XR®) 50/50 immediate release
and extended release dexmethylphenidate

= MAS XR (Adderall XR®) mixed amphetamine salts
(MAS) option for MPH non-response/break-through

symptoms on IR, poor adherence

Prince JB. Child Adolesc Psych Clin N Am. 2006;15:13-50.

Lépez FA. J Dev Behav Pediatrics. 2006;27(5):410-416.

Transdermal Methylphenidate*

« 10, 15, 20, 30 mg patches available
= Apply to clean, dry area on hip, rotate site
« Onset within 2 hrs after applying patch

« Peak drug blood level - 8 hrs
= Avoids 1% pass effect, 20 mg patch = 20 mg

tid po

- When converting, best to start over with low dose patch

< 9 hrs of wear time recommended
« Absorption continues 3 hrs after patch

removal * Daytrana®

Anderson VR, Scott LJ. Drugs. 2006;66(8):1117-1126.
Prince JB. Child Adolesc Psych Clin N Am. 2006;15:13-50.

Transdermal Methylphenidate*

« Advantages: good for kids who cannot
swallow, optimal for long duration of action

» Disadvantage: oppositional child can
remove patch, toddler or pet may ingest it

« Adverse effects: similar to once daily oral

product formulations - anorexia, insomnia
e Irritation at patch site: 10 - 40%

* Daytrana®

Anderson VR, Scott LJ. Drugs. 2006;66(8):1117-1126.
Prince JB. Child Adolesc Psych Clin N Am. 2006;15:13-50.
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New Chemical Entity: Chemical

Structure of Lisdexamfetamine*

CH4 o

)
H,N
Z\LAN HZN\;)\OH o,

T

Site of cleavage

NH 5 NH ,
. . d-
Lisdexamfetamine I-lysine amphetamine
(Prodrug) (active)
* Vyvanse™

Release of the active ingredient in lisdexamfetamine does not rely on
gastrointestinal factors such as Gl transit time or Gastric pH

Lisdexamfetamine* (LDX)

« Dextroamphetamine covalently linked to I-lysine

« 20 - 30 mg, M weekly to 70 mg/d
- 10 mg MAS XR ~ 30 mg LDX

- 20 mg MAS XR ~ 50 mg LDX
- 30 mg MAS XR ~ 70 mg LDX

» Less abuse potential due to longer onset vs. IR

« Comparable to MAS XR (Adderall XR®) in 6-12 yr
olds

e April 231 2008 - approved in adults
* Vyvanse™

Biederman J, et al. Clin Therapeutics.2007;29:450-463.
Biederman J, et al. Biol Psychiatry. 2007;62:970-976.

Comparison Table - Stimulants

Drug Onset |Duration | Dosing Range
MPH IR (Ritalin®) 0.5 hr 2-4 hrs 5-20 mg tid
MPH SODAS (Methylin ERC™) 0.5-1 hr |5-8 hrs 10 - 30 mg bid
MPH OROS (Concerta®) 1-3hrs |8-12 hrs |18-72 mg gam
MPH Transdermal (paytrana®) |0.5-2 hrs |12 hrs 10 - 30 mg gam
DexMPH IR (Focalin®) 0.5 hr 4-6 hrs 2.5-10 mg bid
DexMPH XR (Focalin XR®) 0.5-1 hr |8-12 hrs |5-20 mg gam
MAS IR (Adderall®) 0.5 hr 3-5 hrs 2.5 -20 mg bid
MAS XR (Adderall XR®) 0.5-1 hr |8-12 hrs [10-30 mg gam
Lisdexamfetamine (vyvanse™) |2-4 hrs |12 hrs 10 - 70 mg gam

Prince JB. Child Adolesc Psych Clin N Am. 2006;15:13-50. Biederman J, et
al. Clin Therapeutics. 2007;29:450-463. Lépez FA. J Dev Behav Pediatrics.
2006:27(5):410-416
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Active Learning #3

« Which of the following statements is

accurate regarding stimulant
medication side effects?

1. Tics are considered common, occurring in >
25% of children who take stimulants

2. Insomnia is common, but tolerance can
develop over time with chronic use

3. Growth suppression is greater with
atomoxetine compared to stimulant

4. Upset stomach is less with once daily

medications vs. immediate release

Active Learning #3

« Which of the following statements is

accurate regarding stimulant
medication side effects?

1. Tics are considered common, occurring in >
25% of children who take stimulants

2. Insomnia is common, but tolerance can
develop over time with chronic use

3. Growth suppression is greater with
atomoxetine compared to stimulant

4. Upset stomach is less with once daily

medications vs. immediate release

Stimulant Side Effects/

Management
e Common (10 - 50%):

Upset Stomach - give on a full stomach, lower dose, titrate
slowly

- Insomnia - dose earlier, add med for sleep

- Headache - short-term analgesic, should abate
- Rebound symptoms - adjust dosing/change drug

= Uncommon (1 - 10%) to rare (<1%):
- Tics - lower dose, change drugs
- Dysphoria, irritability - reassess diagnosis, { dose, change

drugs
- Hallucinations - d/c drug (rare)

- Over-focused, zombie-like, lower dose
Lépez FA. J Dev Behav Pediatrics. 2006;27(5):410-416.
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ADHD and Sleep Problems

* 19% ADHD vs. 6% controls (no med)

« Stimulant use long-term 29%, acute 65%
« DFA, awakenings, PLMS, restless sleep

« Treatments: behavioral/adjust med
- Melatonin 1 - 5 mg

- Trazodone 25 - 50 mg, Mirtazapine 7.5 mg
- Diphenhydramine 12.5 - 50 mg

- Alpha-2 agonists (clonidine, guanfacine)

- Cyproheptadine 2 - 4 mg DFA = Difficulty Falling Asleep

PLMS = Periodic Limb Movement Disorder
Smits MG, et al. J Am Acad Child Adolesc Psych. 2003;42(11):1286-93.

ADHD - Substance Abuse Risk

= ADHD diagnosis confers higher risk of substance
abuse, conduct disorder A risk

« Studies show stimulant use neither increases or
decreases substance abuse

« Evidence that effective treatment of ADHD can
facilitate recovery for some

« Atomoxetine is a good option for those with active
substance abuse disorder

« Bupropion also an option if substance abusing -
although risk of seizures

Upadhyaya HP, et al. J Child Adolesc Psychopharm. 2005;15:799-809.
Biederman J, et al. Am J Psychiatry. 2008;165:597-603. Mannuzza S,
et al. Am J Psychiatry. 2008;165:604-609.

Atomoxetine*

Selective NE reuptake inhibitor
FDA approved for ADHD in children > 6 years,

adolescents and adults
Only agent approved for maintenance treatment

Advantages: no abuse potential, less insomnia, less
growth effects, shown effective if Tourette’s,
anxiety

= Disadvantages: longer onset of therapeutic benefit
(2-4 weeks) vs. stimulants, less effective

= Adverse effects similar to stimulants, less
insomnia, more sedation, slightly more A pulse
* Strattera®

Lépez FA. J Dev Behav Pediatrics. 2006;27:410-6. Pliszka S, et al. J Am
Acad Child Adolesc Psych.2006;45:642-57. Newcorn JH, et al. Am J
Psych. 2008;165:721-30.
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Update on the Treatment of ADHD:
Improving Outcomes

Atomoxetine*

e T 1Y2: 5 hrs, 20 hrs in poor metabolizers

« Twice daily dosing optimal for most patients
= Combined with stimulants for partial responders,

and for those with trouble sleeping
= Drug interactions - metabolized by P450 2D6

« Fluoxetine, amphetamine, bupropion, risperidone
= Counseling on risk of liver injury, psychiatric

adverse effects including mania, moodiness,
irritability, new-onset suicidal behavior . g attera®

Lépez FA. J Dev Behav Pediatrics. 2006;27(5):410-6. Pliszka S, Crismon ML,
Hughes CW, et al. J Am Acad Child Adolesc Psychiatry. 2006;45(6):642-57.

Cross-titration to Atomoxetine

(less growth impact, less insomnia)

« Twice daily dosing of atomoxetine optimal

= Atomoxetine can be added to OROS MPH 54 mg

gradually based on weight: e.g., 85 Ibs (38.6 kg)
- Add 0.5 mg/kg/d in divided doses and M weekly

- Atomoxetine 10 mg bid added to OROS MPH
- 1 wk, OROS ¥ to 27 mg, atomoxetine ¥ to 20 mg bid

= Additive stomach upset and cardiovascular SE
= Counseling on delayed onset, 2-4 weeks

Quintana H, Cherlin EA, Duesenberg DA, et al. Clinical Therapeutics.
2007;29:1168-1177.

Estimated Reporting Rates (1992 - Feb 2005)*
Pediatric Sudden Death (< 18 years of age)

All Age Pediatric Age Group
Groups 0-18 Years
Total Pediatric Reporting
brug Prescriptions | Exposure (p-y) | N3 Rate per
p p Py, 100,000 p-y
Methylphenidate 110,734,000 7,127,432 11 0.2
Amphetamine & 70,699,000 3,817,929 13 0.3
Dextroamphetamine
Atomoxetine 9,419,000 601,246 3 0.5
No medication 1-1.5

*Villalba L. DPP Safety Review: Sudden death with drugs used to treat
ADHD. Feb. 28, 2006. N3 = sudden death cases identified in FDA AERS
database from Jan. 1992 - Feb. 2005.

IMS Health, Total person-years (p-y) times the % of drug appearances in
the pediatric population (National Disease & Therapeutic Index™, 01/93 to
12/04, Data Extracted June 2005). Wren C. Arch Dis Child.1999;81:289-91.
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Update on the Treatment of ADHD:
Improving Outcomes

ECG Monitoring Recommended

April 21, 2008

After diagnosis of ADHD:

1) Pt & family history
2) Physical examination

3) ECG read by pediatric cardiologist/expert pediatrician

**Children currently on ADHD med should have an ECG
Rationale: 35-55% w/congenital cardiac defects ~ ADHD

Other countries mandate childhood ECG - Japan/Italy
May 16, 2008 - Clarification that ECG is a Class lla

recommendation, meaning it is reasonable to consider but not
mandated by the American Heart Association (AHA) or the
American Academy of Pediatrics (AAP).

Vetter VL, et al. Circulation. 2008;117:2407-23.

Pro’s & Con’s of AHA’s

Recommendations for ECG Monitoring

Positives Negatives

* 75% chance of finding = Cost prohibitive for all,
underlying cardiac dx esp. low income,

- > Sensitivity in uninsured
detecting cardiac e Fear in parents/
disease vs. physical caregivers may prevent
exam alone tx of ADHD

* Provide treatment for « Realistically, lack of
and prevent sudden access to ECGs and
cardiac death in those pediatric cardiologist
at risk for evaluation

Psychiatric Adverse Effects

of ADHD Medication

« Hundreds of cases reported to the FDA

* 4 Broad categories reported to Medwatch
- Psychosis/mania: (ATOM 292, MPH 148, AMP 77)

- Aggression or violent behavior: (ATOM 566, MPH 110,
AMP 28)

- Severe anxiety or panic attacks

- Increased suicidal behavior - atomoxetine significant

* Pre-screening recommended

« Counseling

Mosholder AD. Available at:

http://www.fda.gov/ohrms/dockets/ac/06/slides/2006-4210s-
index.htm. Accessed June 10, 2008.
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Update on the Treatment of ADHD:
Improving Outcomes

Stimulants and Growth
(32 Studies Reviewed, Including MTA)

< Height deficit: ~1 cm/year over 1-3 yrs
continuous (cont.) use

« Weight deficit 15t year: | 3 kg in weight
« Weight deficit 2 year: | 1.2 kg in weight

e MTA: inconsistent use less | grow vs. cont. use
« Possible alterations in growth hormone or

growth factor secretion, appetite loss leading
to | calorie intake
« Amphetamines > than methylphenidate

« 2 studies: no detrimental effects on growth*

Poulton A. Arch Dis Child.2005;90:801-6. *Pliszka SR, et al. J Am Acad

Child Adolesc Psych.2006;45:520-7. Spencer T, et al. J Am Acad Child
Adolesc Psych.2006;45:527-537. Swanson JM, et al. J Am Acad Child
Adolesc Psych.2007;46:1015-47.

Guanfacine XR*

= More selective for Alpha-2a receptor
compared to clonidine, less sedation and
dizziness

- 0.1 mg of clonidine = 1 mg of guanfacine
- Clonidine 2 to 4 x/day, guanfacine once daily

e 1-4 mg given in AM more effective vs. placebo
in ages 6-17 years

< Onset at week 2, may take 1-3 months,
therapeutic

= Dizziness, sleepiness, constipation possible

« Rebound hypertension if abruptly
discontinued

* Intuniv™- Investigational agent-Expected Release 2009
Biederman J, et al. Pediatrics. 2008;121(1):e73-84.

Risperidone for Aggression in ADHD

« RCT N = 25 (mean age 8 years, 22 boys) dx ADHD,

taking methylphenidate or mixed amphetamine
salts but severe aggression persists (N = 12 Risp, N
= 13 placebo) x 28 days

= Risperidone started at 0.5 mg daily, 1 weekly to
response, max: 2 mg/day, mean dose: 1.08 mg

Risperidone, 1.04 mg placebo

= Results: risperidone > at | aggression vs. placebo
« ADRs: stomach pain, vomiting, wt gain >

Risperidone

Armenteros, JL. JAACAP 2007;46(5):558-565.
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Update on the Treatment of ADHD:
Improving Outcomes

Atypical Antipsychotics

« Used as adjuncts for co-occurring disorders
« Dosing: start low, with slow titration

- Risperidone 0.25 - 3 mg
= (FDA - Bipolar 10-17 yrs old, Schizophrenia 13-17 yrs)
- Aripiprazole 2 - 20 mg

« (FDA - Bipolar 10-17 yrs old, Schizophrenia 13-17 yrs)
- Quetiapine 25 - 600 mg

= ADRs: EPSE, 1 prolactin (delayed puberty), wt
gain, metabolic effects, sedation, cognitive

impairment, constipation, nasal congestion,
enuresis, tachycardia

Correll CU, et al. Child Adolesc Psych Clin N Am. 2006;15:177-2006.
Correll CU, Carlson HE. J Am Acad Child Adolesc Psych. 2006;45:771-91.

New Formulations and Other

Currently Marketed Drugs*
» Triple beaded amphetamine (SPD465) - mixed

amphetamine salts
- 16 hour duration of action

= Modafinil - more effective vs. placebo in
controlled clinical trials, rash prevented

approval

« Memantine/donepezil - case reports show
beneficial effects, more studies needed
* Not FDA approved/Investigational agent

Prince JB. Child & Adolescent Psych Clinics of N Am. 2006;15:13-50.

Dietary Supplements as Treatments

= Cannot replace behavioral therapy or Rx
medication in terms of established effectiveness
- Acetyl-I-carnitine: possible benefit, ADHD inattentive type

- Polyunsaturated fatty acids: decreased scores on Connors
Parent Rating scale in 132 children with ADHD in Australia

- FeSO4 deficit can contribute to severity of ADHD, look for
RLS

- Antioxidants e.g. Pycnogenol®, Vit C, Vit E no proven
benefit

= Avoiding sugar, aspartame or modified diet not
demonstrated effective although some parents
report (+)

Sinn N, Bryan J. J of Develop & Behavioral Pediatrics. 2007;28:82-91.

Arnold LE, Amato A, Bozzolo H, et al. J Child Adolesc Psychopharm.

2007;17(6):791-801. Konofal E, Cortese S, Marchand M, Mouren MC,

Amulf I, Lecendreux M. Sleep Medicine. 2007;8:711-715.
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Update on the Treatment of ADHD:
Improving Outcomes

Cole is 11 yrs old, 5t grade, OROS
MPH 54 mg/day with clonidine 0.1

mg at bedtime, CBT for anxiety

= Cole has done well with treatment, he has a “B”
average in school, he is in boy scouts and he

plays the violin.
« He and his mother have the following questions:

- Cole: I'm smaller than other kids and | think its from my
medication, is there anything | can do?

- Mom: Will Cole have to keep taking medication into
adolescence?

- What can be done to address these issues?

ADHD: A Lifelong Disorder

3 \ persists | \
Children into e

persists
with ADHD adolescence g 5 adulthood

Prevalence in juvenile population Prevalence in
6%-9% adult population
3%-5%

Wilens TE. Psychiatric Clin North Am. 2004;27:283-301

Adult ADHD

« More challenging to diagnose

« Less hyperactivity, more disorganization,
procrastinations, social/occupational dysfunction

= Longitudinal studies show higher rates of antisocial
personality, etoh/substance abuse

« Childhood treatments effective during adulthood

= Stimulant doses may be higher - methylphenidate 1
mg/kg/day start w/low dose, titrate to response

Wilens TE, Faraone SV, Biederman J. JAMA. 2004;292:619-623. Barkley

RA. J Clin Psychiatry. 2002;63(suppl 12):10-5. Barkley RA, Fischer M,
Smallish L, Fletcher K. J Am Academy Child Adolesc Psychiatry.
2006;45:192-202.
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Update on the Treatment of ADHD:
Improving Outcomes

Summary ADHD Treatment

< Behavioral & medication therapy integration

key

« History of psychiatric & medical conditions in
family crucial to assess safety

< Individualized dosing needed for success
« Adverse effects can be managed

« Substance abuse/delinquency vigilance-
behavioral intervention/med monitoring

ADHD & Comorbidities

A

Steven R. Pliszka, MD

Professor and Chief
Division of Child & Adolescent Psychiatry

University of Texas Health Science Center
San Antonio, Texas

CMAP Algorithm for Pharmacologic
Management of ADHD

iSee Appendix 2 for full page view)

Any stage(s) can be skipped

dapanding on the chrical picturs.
Continuasion
Partial Responss
o Noneespanss.
Response
Fasiial
Responss
(4f M54 or_[* M tormutaton | ResPene
DEX ot used in Stage 2 -
PP — in Singe 3)
AP = At T poms Pastial Resporss
DEX = Dasroam or Nonmsapanss

MEA = Mized salis amphetsming
TEA = Tricycic antidapressant

Continued to next slide
Pliszka SR, et al. J Am Acad Child Adolesc Psych. 2006;45:642-657.
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Update on the Treatment of ADHD:
Improving Outcomes

CMAP Algorithm for Pharmacologic

Management of ADHD

= Amphotamin

e
= et W .......... ]
( Consultation

TCA = Tricychic sntdopmasant

Pliszka SR,et al. J Am Acad Child Adolesc Psych. 2006;45(6):642-657.

ADHD - Childhood Common

Comorbid Diagnoses

Approximate Prevalence Rate in

Children With ADHD (%)
0 10 20 30 40 50 60

Oppositional
defiant disorder (ODD)
Conduct disorder (CD)

Mood disorders (MD)

P

P
Anxiety disorders (AD) [P H Male
P

@ Female

Learning disorders (LD)

Biederman J, et al. J Am Acad Child Adolesc Psych.1996;35:343-51.
Pliszka SR. J Clin Psychiatry. 1998;59(suppl 7):50-8. Biederman J, et al.
J Am Acad Child Adolesc Psych.1999;38:966-75. Spencer T, et al.
Pediatr Clin North Am. 1999;46:915-27.

Overlap of Comorbid

Disorders in ADHD

Depression /
Anxiety

LD - Learning Disabilities
BP - Bipolar
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Update on the Treatment of ADHD:
Improving Outcomes

Nature of ODD and CD

= A descriptive diagnosis, does not imply

etiology

= ODD may be secondary to ADHD
« ODD or CD may occur even without

ADHD

« ODD/CD are sometimes due to
environmental factors (late onset)

« Most likely has multiple causes

Meta-Analyses of the Effects of

Stimulants on Aggression
e Connor DF, et al. (2002)

- 1970 - 2001, 28 studies

- Mean effect size of stimulants - 0.84 for overt
and 0.69 for covert aggression

= Pappadopulos E, et al. (2006)
- 1989 - 2004, 19 studies, >1,000 participants

- Mean effect size of 0.78

Connor DF, et al. J Am Acad Child Adolesc Psychiatry. 2002;41:253-61.
Pappadopulos E, et al. J Can Acad Child Adolesc Psych. 2006;15:27-39.

Psychopharmacology of

ODD/CD

* ADHD children with ODD/CD respond
to stimulants as well at those without

ODD/CD
= No evidence that stimulants increase

aggression at appropriate doses

» Relative to placebo, ADHD children on
stimulants engage in less antisocial

behavior
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Update on the Treatment of ADHD:
Improving Outcomes

Treatment Plan for

ADHD/ODD

« Follow ADHD algorithm, optimize treatment of
ADHD

= If good response of ADHD, add behavioral
interventions

= If behavior interventions fail, consider guanfacine,
clonidine

« Severe aggression, mood lability - consider mood
stabilizers and second generation antipsychotics

Behavioral Approaches
Mon | Tues |Wed| Thu | Fri |Sat| Sun
Don’t hit Y 0 0 0 o (of o
sister 1 1 1 1 1 |11
2 2 2 2 2 | 2| 2
Do things | © 0 0 0 o (o] o
1st time 1 1 1 1 1|11
sked 2 2 2 2 2 | 2] 2
Homework | © 0 0 0 L R
1 1 1 1 1|11
2 2 2 2 2 | 2] 2
Total

CMAP Algorithm for Pharmacologic
Management of ADHD and Aggression

(See Appendix 3 for full page view)

bor-Madication
™| Trestment Anematives

Bagin ADHE
Algarithm

et of ADHD and sggression

.-.{. Continustion )-

Continued to next slide
Pliszka SR, et al. J Am Acad Child Adolesc Psych. 2006;45(6):642-57.
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Update on the Treatment of ADHD:
Improving Outcomes

CMAP Algorithm for Pharmacologic

Management of ADHD and Aggression

Improvement of ADHD and snaressson
Pantial Responss o ..(Ennllnu-hnn >
Honosponss sl :
sggrension
Al Wi or
vatpron
| sodium o
| st
Improvemant of ADHD snd sggression
Partial Masponss or .(L‘ml wastion }
ensponse of .
agurossion
. s Andd agest nat
in |
. mprovement of ADHD snd sggression _(c,“m - }

aftor inadequate respons t any stage.
alt or othes may be

Pliszka SR, et al. J Am Acad Child Adolesc Psych. 2006;45(6):642-57.

Risperidone in Conduct

Disorder:Study Design

= 6-week, double-blind, placebo-
controlled study

* 110 children aged 5-12 with

subaverage 1Q (5-12 years)
* 0.02-0.06 mg/kg/day (0.98 mg/day)

mean dose

Snyder R, et al: Risperidone Conduct Study Group. J Am Acad Child Adolesc
Psychiatry. 2002;41:1026-1036.

Active Learning #4

= Which is true regarding treatment of ADHD
with comorbid aggression?

1. Stimulants frequently cause aggression

2. Behavioral treatments are rarely effective

3. Risperidone should be the first line
treatment in aggressive children

4. Risperidone may be combined with
stimulants in the child who has not
responded to a combination of stimulant

treatment and behavior therapy
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Update on the Treatment of ADHD:
Improving Outcomes

Active Learning #4

= Which is true regarding treatment of ADHD
with comorbid aggression?

1. Stimulants frequently cause aggression

2. Behavioral treatments are rarely effective

3. Risperidone should be the first line
treatment in aggressive children

4. Risperidone may be combined with
stimulants in the child who has not
responded to a combination of stimulant

treatment and behavior therapy

Efficacy of Risperidone in Conduct
Disorder: Change in Aggression Score

Baseline Wk. 1 Wk. 2 Wk.3 Wk.4 Wk.5 Wk. 6

-#-Placebo (N=57)
-m-Risperidone (N=52)

Mean Reduction in
Conduct Scores
iR
o

Snyder R, Turgay A, Aman M, Binder C, Fisman S, Carroll A:
Risperidone Conduct Study Group. J Am Acad Child Adolesc Psychiatry.
2002;41(9):1026-1036.

Tics and ADHD

« Many children with tics and ADHD can tolerate
stimulants without an increase in tics

- Law SF, Schachar RJ. (1999): 12-month study, 91 children

= MPH treatment did not produce significantly more tics than placebo
in children with or without mild-to-moderate pre-existing tic

disorder
- Gadow KD, et al. (1999): 24-month study, 34 children with
ADHD and tic disorder or Tourette’s syndrome

« Stimulant treatment was effective in controlling ADHD symptoms
without adversely affecting tics

- Lipkin PH, et al. (1994): a review of 122 children treated

with stimulant medication found 9% developed transient
tics and <1% developed chronic tics

Law SF, Schachar RJ. J Am Acad Child Adolesc Psych. 1999;38:944-51.
Gadow KD, et al. Arch Gen Psych. 1999;56:330-6. Lipkin PH, Goldstein
1J, Adesman AR. Arch Pediatr Adolesc Med. 1994;148:859-61.
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Update on the Treatment of ADHD:
Improving Outcomes

Induction or Exacerbation of Tics

e Tics are usually transient; only very rarely

do patients develop a chronic tic disorder
= When tics occur or increase

- Decrease dose
Switch to another stimulant

Try nonstimulant medication

Adjunct agent to treat tics

Controlled Trial of MPH and

Clonidine
--pPLA -+ CLON
14 = MPH —MPH + CLON

Change in Y-GTSS
Total Score
[oe]
1

- Week' Week Week Week Week
0 4 8 12 16
Y-GTSS = Yale Global Tic Severity Scale
Tourette Syndrome’s Study Group. Neurology. 2002;58(4):527-536.

CMAP Algorithm for Pharmacologic Management
of ADHD With Comorbid Tic Disorder
(See Appendix 4 for full page view)

Stage 0

Ay stageis) can be skipped
depanding on the clinksl picturs

improvement of ADHD and tics

Cantinustisn
Partial Responss’

2 Hanerspanss

Continued to next slide
Pliszka SR, et al. J Am Acad Child Adolesc Psychiatry. 2006;45:642-57.
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Update on the Treatment of ADHD:
Improving Outcomes

CMAP Algorithm for Pharmacologic
Management of ADHD With Comorbid

Tic Disorder

Improvement of ADHD and ties g
Continuation >_

Improvemant of ADHD and tics

M

Pliszka SR, et al. J Am Acad Child Adolesc Psych. 2006;45:642-57.

Depressive Disorders

« Major depressive disorder (MDD)
» Dysthymia

* Adjustment disorder with depressed mood
= Chronic dysphoria of adolescence (Non-

DSM)

= Ethical aspects of diagnosis - do we really
help people by broadening or ignoring our

diagnostic criteria?

Recent Meta Analysis

= Reviewed 27 studies of MDD, OCD and

anxiety disorders in children and adolescents
- 15 MDD studies
- 6 OCD studies

- 6 anxiety studies
< Included studies not in FDA review

 Number of participants
- MDD: 3,430

- OCD: 718
- Anxiety: 1,162

OCD = Obsessive Compulsive
Disorder

Bridge JA, lyengar S, Salary CB, et al. JAMA. 2007;297(15):1683-1696.
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Update on the Treatment of ADHD:
Improving Outcomes

Recent Meta Analysis (Cont.)

Disorder Treatment Placebo Response Value
Response (%) (%) P
MDD 61 50 0.001
OoCD 52 32 0.001
Anxiety 69 39 0.001
Treatment S| (%) Placebo SI (%)
MDD 3 2 0.08
OCD 1 0 0.57
Anxiety 1 0 0.21

Sl - Suicidal Ideation
Bridge JA, lyengar S, Salary CB, et al. JAMA. 2007;297(15):1683-1696.

Algorithm for ADHD and Depression
(See Appendix 5 for full page view)

Figure 2. Strategies for the Treatment of Childhood Major Depression

Diagnostic Assessment and
Family Consultat
Treatmant Altermatives

with Attention Deficit/Hyperactivity Disorder - Revised

Any stagefs) can be shipped
depending on the clinical picture.

ADHD move savere DD more sevave

! i

Begn Major Depressive Disorder

Begin ADHD Algorits - Stage 1 (MDD Algonthm - Stage 1

Continued to next slide

Pliszka SR, et al. J Am Acad Child Adolesc Psych. 2006;44:642-57.

Algorithm for ADHD and Depression

depression

Begn MDD Disconsnue ADHD Begin ADHD
aigonthm, add o algonihm, begin aigorithm, add 1o
ADHD treatment MOD aigorithm MDD weaiment

Pliszka SR, et al. J Am Acad Child Adolesc Psych. 2006;44:642-57.
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Update on the Treatment of ADHD:
Improving Outcomes

Case Studies

The Case of SL

* 12-year old boy with long history of ADHD & ODD
(moderately overweight)

= Comorbid seizure disorder - on valproate, seizures

controlled, but no apparent psychotropic effect of
anticonvulsant

= Child denies depression despite irritable mood, no
insight
« Both stimulant classes (amphetamine &

methylphenidate) improved ADHD; about a “30%”
improvement in aggression

« Trial of atomoxetine - no response

The Case of SL (cont’d)

= Child restarted on long acting amphetamine 20

mg gam, gradually increased to 40 mg gam,
again with modest improvement

« Applied behavior treatment, modest success,
but lost its effect

= Temper outbursts fueled by loss of points
* Therapist felt he had reached maximum benefit

= 2 other children in family well behaved
= Decision to add aripiprazole 5 mg gam,

ultimately raised to 10 mg gam
= Improvement, but problems continue
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Update on the Treatment of ADHD:
Improving Outcomes

Case of B, an adult

« 25-year old female college student

« Intermittent depression for three years

« Depression related to low self-esteem
— Switched majors several times

— Student loan debt
— Feels parents are disappointed in her

— GPA 2.8, still at least a year from
graduation

— Fears limited job prospects

Case of B, an adult

= Was seen at student counseling center

= First therapist focused on resolving

conflicts about responding to
“demanding parents™ - no progress

= Second therapist attempted cognitive
behavioral therapy - noticed that
patient was late for appointments, did

not do CBT homework

Case of B, an adult

Therapist wondered if low motivation, poor sleep

related to a Major Depressive episode, possible
candidate for antidepressants

Referred to University student health service
psychiatrist

Psychiatrist noted restless sleep a lifelong pattern
No pervasive depression or suicidal ideation

Mental status examination showed talkative
patient with bright affect

Good energy on weekends when she forgets about
school
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Update on the Treatment of ADHD:
Improving Outcomes

Case of B, an adult

= Psychiatrist noted patient’s superior vocabulary

» Patient reported 7 of 9 inattention symptoms,
and inner sense of restlessness - some tendency

to blurt out or laugh in class, very poorly
organized

= Adequate grades in high school, parents very
supportive, helped her stay organized

< Only took 1 advanced class in high school at a
time

« Parents stated she always worked below
potential

Case of B, an adult

» Psychiatrist reviewed patient’s memories of

middle and later elementary years - vague
recollections of teachers always telling her to be
quiet

« History from parents:
« They sent copies of report cards from 5th, 7th, and 11th grade -

patient made B & C’s but many remarks such as “does not use
time wisely”

= Parents said two teachers had recommended ADHD evaluation

but they had been afraid of medication side effects
« Never told daughter about these referrals

« 1Q was measured at 115 in student testing center -
should be able to do well at college work

Case of B, an adult

« Diagnosis of ADHD made
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Update on the Treatment of ADHD:
Improving Outcomes

Active Learning #5

Given that a diagnosis of ADHD has been

made what would be the most appropriate
treatment?

1. Atrial of bupropion because it can treat both
depression and ADHD symptoms

2. Continue the cognitive behavioral therapy for
twelve weeks with a focus on paying better
attention

3. Suggest that she is not really college material
and she should consider a career that does not

require a college education
4. |Initiate a trial of a stimulant medication

Active Learning #5

Given that a diagnosis of ADHD has been
made what would be the most appropriate
treatment?

1. A trial of bupropion because it can treat both
depression and ADHD symptoms

2. Continue the cognitive behavioral therapy for
twelve weeks with a focus on paying better
attention

3. Suggest that she is not really college material
and she should consider a career that does not

require a college education
4. Initiate a trial of a stimulant medication

Case of B, an adult

= Diagnosis of ADHD made
« Lisdexamfetamine 30 mg gam was started

» Titrated to 50 mg after two weeks

* Marked improvement in class work
= Organizational skills improved

« Made 3.2 GPA for first full semester on
stimulant

* Felt more self-confident
« Therapist was able to work on

organizational, self-esteem skills
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