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ADHD Prevalence —

ALY Demographic & Geographic
A — grap grap
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Geographic Location
N NN Africa (4 studies) |f
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m BB SEER > EEERAA =1 | Ccennia (& studics) (S B
South America (9 studies)
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5.3%, 102 studies, 171,756 children. Africa 8.5%, South America 11.8%, Asia 4.0%, Europe 4.6%,
North America 6.2% Polanczyk et al. The of ADHD: A ic Review and

ion Analysis. Am J Psychiatry 2007; 164:942-948.
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ADHD: Decline in Hyperactivity Across
the Timeline
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Percentage of Children
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ADHD and the Impairment of Social and
Emotional Behaviors

S History of ADHD 5 Ne History of ADHD |

35.2 37.0 39.7

261 20.6

125
4.4 2.9 2.0 43 15 il
Difficulties  Difficulties  Difficulties  Difficulties  Difficulties High
Upset or  Interfere Interfers.  Imterfere  Interfere Trmpace
Distress Child  with witn with
Home Life  Friendships  Classroom  Leisure
Temrming  Actvity

Strengths and Difficulties Questionnaire, based on the 2003 National Health
Information Survey, USA, Strine et al., 2006, Preventing Chronic disease,
http://www.cdc.gov/pcd/issues/2006/apr/05_0171.htm
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Social and Emotional Pro

Social and Emotional Behavioral Problems in
Children with ADHD

W Children without ADHD & Children with ADHD

Excessively demanding
sesking behaviour

Noisy/disruptive behaviour
Aggressive/defiant behaviour
Lack of mativation/withdrawn

Impulsive/risk-taking behaviour

Disorganised/losing things.

Mone of these

Respondents (%)

European survey of parents of children with ADHD (n=910) and without ADHD
(N=995). *1p<.0001 , (Coghill et al., Child and adolescent psychiatry and mental
health, 2:31,2008)



Peer relation

More than 50% of children with ADHD have significant
problems in peer relationship (pelham 1982)

Less knowledge about

— social skills, appropriate behavior with others (Grenell 1987)
More likely to be engage in

— Bullying, Victimized in bullying episode (Unnever 2003)
Children with ADHD are stigmatized by their behavior
— Troublemaking

— Excessive talking

— Breaking rules

— Impulsive aggression (Barkley 1991)
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Promoter region of DAT1 may be a risk factor

941G/T MAO-A polymorphism in the Taiwanese population.
The DRD4 gene markers no associated with ADHD.

DAT1 susceptibility among Asian populations.

not support DRD2 in Taiwanese children with ADHD.
evidence of CLOCK in susceptibility to ADHD

Parent-Child relation

* ADHD affects the interaction of children with their parents
(especially with mother)
— Greater intrafamily conflicts (Danforth et al. 1991)
— Children with ADHD (Barkley 1985)
* More talkative, negative, and defiant
* Less compliant and cooperative
* Less able to play and work independently of their mother
¢ Mother of children with ADHD (Hoza et al. 2000)
— Low self-esteem
— Lower parenting efficacy
* Disturbance of interaction

— Stem from the effects of a child’s behavior rather than parent’s
behavior on the child ( Fischer 1990)
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Environmental factors

* Perinatal stress, low birth weight, severe traumatic
brain injury, maternal smoking, exposure to lead,
severe early social deprivation

* Psychosocial adversity (maternal mental disorder,
paternal criminality, chaotic home)

* Carrying the dopamine transporter gene, D4 receptor,
nicotinic acetylcholine receptor



Enterovirus 71 central nervous system ADHD and the Brain

infection
Diminished arousal of the Zametkin ot. al. 1990
L] -
affect .Iong term ' Nervous System
attention and emotion and cause Decreased blood flow to
hyperactivity-impulsivity in children. prefrontal cortex and
« Pediatrics 2008;122:e452-e458 pathways connecting to
limbic system (caudate
nucleus and striatum) S e o e
PET scan shows decreased
glucose metabolism
throughout brain Comparison of normal brain (left) and brain
of ADHD patient.
. Kaplan—Meier curves illustrating the proportion of cortical points that had attained
ADHD & Brain arch en Psy 2006, 63(5):540-9 peak thickness at each age for all cerebral cortical points (Left) and the prefrontal
cortex (Right). The median age by which 50% of cortical points had attained their
163 ADHD vs 166 control peak differed significantly between the groups (all P < 1.0 x 10-20)
Average at 9 y/o followed up
5.7 years later 60 % f/u rate
All Cortical Points Prefrontal Cortex

Thinner cortex, most
prominently in frontal areas
that control attention and
motor activity

Best outcomes, an area of

Proportion Reaching
Peak Thickness

. . Group
the cortex associated with | = ADHD
attention (right parietal [ = Typically
cortex) increased thickness developing
resembled of health &
Comparison of normal brain thinner cortex Age (years) Age (years)

are part of circuitry that controls attention
and motor activity

Shaw. P,eal. (2007) Proc. Natl. Acad. Sci. USA 104,19649-19654 PN A §

The cortico-striatal-thalamic-cortical loops HITTHAS I EE

frlamus s tomogremhically - B ShE A E A (TEN B R
e s rctnty i AR

PR R S 5 R BB
TR TR T (FASER
e A B
e T

These brain circuits allow
information to be sent
“downstream” and out of cortex,
yet the cortex gets feedback on
how that information was
processed

I I

Thalamus

(Seidman, 2006)



Neurocognition in ADHD (Neuropsychological
Functioning)

Group Differences Increase with Increased Task

Difficulties

Nummber of errors —— ADHD

~ -~ - Control
25

d=0.62*
20
15
10
5
0
4 6 8
Number of boxes

TOVA results pre & post MPH

Before medication After medication Statistic
Omission
Total -0.66+1.33 -0.49£1.37 t(56) =-1.13,p=0.3
First half -049%1.27 -0.50£1.46 (56) 23,p=0.98
Second half -0.66+1.33 -0.43£1.28 t(56) =-1.50, p=0.1
Commission
Total 0.1741.00 0.45+1.07 t(56) =-2.19, p=0.03*
First half -0.004 £0.94 -0.08+1.17 (56) = 0.46, p = 0.6
Second half 0.2241.08 0741117 (56) = -4.68, p < 0.001**
Response time
Total -0.6211.12 -0.3411.16 t(56) = -2.68, p = 0.003*
First half -0.58+1.01 -0.18+1.10 (56) = -3.64, p = 0.001**
Second half -0.61+1.16 -0.371£1.16 t(56) =-2.10, p = 0.04*
Response time variability
Total -0.5611.03 -0.121£1.10 t(56) = -3.60, p = 0.001**
First half -056+1.18 -0.42%1.08 t(56)=-0.75,p =05
Second half -0.52+1.08 -0.1141.13 t(55) =-3.12, p = 0.003*
Response sensitivity (d’)
Total -0.43+0.98 -0.34%£1.16 t(56) =-0.48, p=0.6
First half -0.46%1.07 -0.39£1.19 (5 -0.54, p=0.6
Second half -0.6240.93 -0.05+1.31 (56) = -5.75, p < 0.001**
ADHD score -1.6911.86 -0.26£2.29 1(45) = -5.76, p < 0.001**

Counting Stroop

Normal Controls ~ ADHD

Neutral e

- Control: higher activity in the ACC during the interference blocks minus the
neutral blocks (ACC: anterior cingulate cortex)

- ADHD group: significant activity in a fronto-striato -insular-thalamic
network Bush et al. AJP: 2001

Spatial Working Memory: Group Differences Became
Remarkable with Increased Task Difficulty

a)
25
—&— ADHD
20
—o—sibling
» —e = Control
5 15
i
B
5 7
S 10 -
Group: Fp1221=30.32, p<.001
5 P Task: Fy.177,,=559.00,p<.001
— Group*Task: Fg z2:)=13.64, p<.001
0

6
Number of Boxes
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* REARRERE (Sleep Disorders) :
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Stimulants Found to Improve

* Inattention * Non-compliance
e Impulsivity ¢ Impulsive aggression
* Hyperactivity * Social interactions

* Academic progress

Pharmacological Agents Used
in Treatment of ADHD*

Methylphenidate
Amphetamine compounds
Dextroamphetamine
Pemoline

Atomoxetine
Bupropion

Clonidine
Guanfacine

* Not all agents are available in some countries
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MTA Study Results

All treatment arms found to be effective*

Medication (MPH) alone Medication + behavioural

management
*More effective
than placebo
with
statisticall
Behavioural management alone sugnmm?
« Community-based treatment results

Mechanism of Action of Stimulants

Amphetamine .
blocks Methylphenid

reuptake e Syrnapse ‘ ate blocks
reuptake



ADHD HY;a 5% Stimulant CONCERTA® Multicentre Study: Adverse
(FP @ A E (R Events

CONCERTA® Placebo

BB [l By | mANR

Adverse Event* (n=106) (n=99)
R wiEE Headache 14% 10%
Methylphenidate | Concerta® | 12/\Ff | 6D L Stomach ache % 1%
—_T— Vomiting 4% 3%
b Loss of appetite 4% 0%
Dizziness 2% 0%

pbvenl | 2% o
Methylphenidate FllfihaE —BUIE | children nsomnia

Upper respiratory tract infection 8% 5%
i ® < .
Ritalin ﬁ with Cough increased 4% 2%
3-4/N\B§ ADHD Pharyngitis 4% 3%
Sinusitis 3% 0%
*Regardless of causality
TOVA results pre & post MPH Studies of Nonstimulant Treatments in
Before medication After medication Statistic A D H D
Omission
Total -0.6611.33 0.49£1.37 t(56)=-1.13,p=03
First half -0.49%1.27 0.50+1.46 Tricyclics
Second half -0.6611.33 0.43£1.28
Cecon - ? * * Hl MAOIS (includes RIMA)
ommission
Total 0.17+1.00 0.45+1.07 t(56) = -2.19, p = 0.03* -
First half -0.004%0.94 0.08+1.17 t(56)=0.46,p = 0.6 I Bupropion
Second half 0.22+1.08 0.74%117 t(56) = -4.68, p < 0.001** .
Response time Il Venlafaxine
Total -0.621.12 0.34+1.16 t(56) = -2.68, p = 0.003* - -
First half -0.58+1.01 0.18+1.10 t(56) = -3.64, p = 0.001** El Alpha-adrenergic agonists
Second half -0.61+1.16 0.37+1.16 t(56) = -2.10, p = 0.04* A .
Response time variability Bl Atomoxetine
Total -0.56%1.03 0.12+1.10 -3.60, p = 0.001**
First half -0.56+1.18 0.42£1.08 0.75,p=05 Bl ABT-418
Second half -0.52+1.08 0.11+113 t(55) = -3.12, p = 0.003* )
Response sensitivity (d°) Il Buspirone
Total -0.43+0.98 -0.3411.16 -0.48,p=06
First half -0.46+1.07 -0.39+£1.19 0.54,p=0.6 N = 1829 subjects
Second half -0.62+0.93 -0.05+1.31 t(56) = -5.75, p < 0.001**
ADHD score -1.69%1.86 0.26+2.29 t(45) = -5.76, p < 0.001**
D . . A t t Atomoxetine: a selective noreplnephrlne
p g y reuptake inhibitor
Dopaminergic activity following D inergic activity
administration of stimulants administration of atomoxetine Rleszagticfeuron gesgapticeuron

prefrontal
cortex

prefrontal
cortex

striatum accumbens

*With Strattera, dopamine levels in the striatum (which controls movement) or the nucleus
accumbens (implicated in drug abuse) of the brain are unaffected, as dopamine is not taken up
by NE re-uptake transporters. This selectivity reduces side effects

Postsynaptic Neuron Postsynaptic Neuron

*Bymaster FP et al, 2002




Atomoxetine effectively controls the core
symptoms of ADHD

Baseline
" -0 Atomoxeting (N=84)
9~ Placebo (N=53)
1 Ages 6 - 16Years
a c X *
29 : . ' e
a5 2
<% 2
cg £
2= ]
24 <]
88 = g
3 £
bR Approximate normal range™ =
3¢
5
FE g
wam
v Prior
0 1 ¢ J Patients stimulant
Week and OROEHIAPH significantlyUsB¥erent from
(N=301)
Acdapted rom Michlso , et . Am 3 Pychiay 2002; 155 1696-1901
Wichelson 0. Resits of atomoreine, OROS and placebo, Paperpresented a th Anerian Acadery of
Chikand Adolecent Peychaiy, Octobr 21 2004, Washingon, BC.(Sieniic Proceedingsof e 51 Annual Meetingof e Aerican Academy of
Child and Adolescent Psychiatry, 2004:49, 20D.)
ADHD and Comorbid Anxiety Disorder: . . R
) ) ADHD and Comorbid Anxiety Disorder:
ADHD Symptom Reduction Over Time X
PARS Total Score Over Time
Eligible Patients
i Week 2 4 6 8 10
Eligible Patients
0n
Week 2 4 6 8 10
0 2 -1
@ =
c Qe
35 2 glag *
~| 98 e1%a
gl g a 4 s g_ *P<.05, **P<.01
- > Baseline scores: ATX=17.5, PBO=17.0
E|ES **P<,01, *¥*P<,001 3 a:g .
S| 606 =& Baseline scores: ATX=33.9, PBO=34.2 S| 8
o &t |28
S|lea@ =8 g
g|2x 8 o
=|s2 £ E
£ X 10 @ *
oo - g
c< £ 1
g5 -2 ~=-Atomoxetine (N=55) +m°('"°““)“ P'(a,\jggg)
= N=55] =
= Placebo (N=58) * hd
-14
PARS: Pediatric Anxiety Rating Scale
Data derived from Sumner C, et al. Paper presented at: The 158th Annual Meeting of the Data derived from Sumner C, et al. Paper presented at: The 158th Annual Meeting of the American
American Psychiatric Association; May 21-26, 2005; Atlanta, GA. Psychiatric Association; May 21-26, 2005; Atlanta, GA.

Atomoxetine Placebo
Change in Sleep Onset Latency 97 N=934 P Valuet
Event n (%) n (%)
Actigraphy Headache 300 (18.8) 144 (15.4) 035
45 45 Decreased appetite 257 (16.1) 39 (4.2) <.001
g 2w | (n=50) (n=39) Abdominal pain upper 211 (13.2) 81(8.7) <001
": E 35 392 5 Vomiting 168 (10.5) 53(5.7) <001
2= w0 Nausea 161 (10.1) 43 (4.6) <.001
E _g 25 Somnolence 139(8.7) 34 (3.6) <.001
s § 20 Fatigue 119 (7.5) 28(3.0) <.001
2 5 15 Cough 93(5.8) 68(7.3) 152
10 Iritability 88 (5.5) 27(2.9) 002
5 Nasopharyngitis 88 (5.5) 60 (6.4) 380
Sleep Onset Latency § Time to Persistent Sleep Dizziness 7249 15(16) <001
Weight decreased 48(3.0) 3(03) <001
ATX: smaller (Actigraphy) or no (PSG) increase from baseline Anorexia 4729 112 004
in time-to-sleep onset vs MPH ***P <001 Aodominalpan 0N ren 002
Rash 39 (2.4) 10 (1.1) 016
Stomach discomfort 36(23) 10(11) 031
Sangal RB, et al. Sleep, Vol. 29, No. 12, 2006 N=Patients who took at least one dose of study drug

Data on file, Eli Lilly and Company #Treatment difference, Fisher's exact test



Overall Safety Summary

*Atomoxetine is safe and generally well tolerated.

*Patients who are started on therapy should be monitored for suicidality
(suicidal thinking and behavior).
*Atomoxetine should be discontinued in patients with jaundice or laboratory

evidence of liver injury, and should not be restarted. But routine LFT testing
NOT recommended.

*Modest elevations of pulse and blood pressure over time; no statistically
significant prolongation of QTc.

Studies support safety relative to growth (weight and height) and
development during long-term treatment.

*Atomoxetine has less effect on sleep than MTP.
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Thank you for your attention!
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