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Stimulants - effects

Sustained attention

Vigilance

Off task behaviour
Restlessness

Motor activity

Impulsivity

Noisiness

Out of seat behaviour
Compliance with parental commands
Maternal controlling behaviour
Peer interaction

Social standing



Stimulants - effects

Speed of arithmetic calculation
Reading comprehension
Spelling

Accuracy and reaction times to
computerised tasks
Handwriting
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Lachlan Campbell AX Task Before medication
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1. Summary of ADHD Marker Profile

Ditterent individuals have personalized profiles. Nine markers in ADHD have been found to reflect
severity (see Appendix 2). The markers are listed below along the horizontal axis. Severity is
indicated by the changes in standard deviation (SD) with respect to healthy peers (vertical axis).
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Markers (composite scares) revealed by ADHD group findings are combined below lo calculate
an overall ADHD Severily Index for this client (see page Appendix 2 for more detalls). The higher
the Index of tha client, the more likely he/she fits an ADHD profile, This client’s Index is 94, which

means this client’s Index i greater than 94% of contrals.




2.

ADHD Impairment Details

Client 15001760 compared to normal controls
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Ditfterant indnviduals have personalized profiles, Nine markers in ADHD have bean found to ellec
severity (see Appendix 2) The markers are listed below along the hornizontal axis. Seventy |t
indicated by the changes in standard deviation {S0) with respeci to healthy peers (vertical axis).
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ADHD Impairment Detalis

Chent 15001760 - subject repeated & comparad o narmal controls
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Context and Disclaimer

Reference: PA 5152 4457
Test Date: 15 May 2006
Report Date: 24 Jul 2006

This report provides indications of brain function and cognition as compared to a control group in the
normative database. It is not to be used as a basis for action without consideration by a competent
relevant professional. Always seek the advice of a trained health professional or relevant specialist
regarding any highlighted variances within this report before any treatment or action is taken.

This report is not intended to diagnose, treat or cure any health condition. It is also not in-
tended to be used in any way on its own.

This report does not establish any physician-patient relationship or supplant any in-person medical
consultation or examination. Appropriate medical attention should always be sought for specific ail-
ments. Do not disregard professional medical advice or delay seeking medical treatment as a result
of findings contained within this report.

BRC expressly disclaims any and all responsibility for any liability, loss or risk which may be or is
incurred as a consequence, directly or indirectly, of any non-specialist use and application of this
report.




Stimulants - side effects

Decreased appetite

Nausea, abdominal cramps

Headaches

Difficulty dropping off to sleep
Tearfulness

Anxiousness

Tics

Rebound irritability

No addiction, dependence, long term growth
suppression.

No increased risk of heart attack or stroke



Recommendation 9. During drug treatment for ADHD the

patient should be monitored for treatment emergent side
effects

Stimulants
Decreased appetite, weight loss, insomnia, headache, emotional lability,

Bierderman 2002 noincrease in tics ¢/f placebo

Wolraich 2001. ADHD and tic disorders show decline in tics when treated with
stimulants, even after 1 year

If patient develops tics then alternative stimulant or atomoxetine should be
tried

Alternative is to continue stimulant and add clonidine

Atomoxetine
Gl distress, sedation, decreased appetite, headaches
?suicidal ideation: 12 controlled trials - 1357 ATX vs 851 placebo
4/1357in ATX, one attempt suicide no completion, o/851in placebo.
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IGHTING

MANDATORY

RITALIN

IN THE SCHOOQOLS <

A New Hampahire couple finds their son
expalied from schaol when Ihay try o
take him off drug themapy,

=

hen Valerie Jesson of Derry, New Hampshire, agreed
in 1985 to use the drug Ritalin 1o treat her six-year-
old son’s hyperactivity, she had no idea where 1 would
lead She rever expecied Casey 1o suffer the il sffect
from the drug that he did. She aever cxpecied achpal
officials 1w jnsist that Casey cominue taking the drogs, nor for them
i expel him from school when she took him off Ritalin. Bat most of
all, she never expectad 1 becoine the focus of national attention and
the center of o landimark coun case lo parents’ rights
The battle over Ritalin invalves the civil liberties issue of whether
schools cun mequire parents io pat their dhaldoen on & drug even when
the parents believe the drug s harmnful. Tt involves the medical gues-
tions of the extent to which Ritalin is heing used spproprisiely on
children. as well as what some call the imcreasing medicalization of
speiial education m our public schools. Bat in ths cose the battle iver
Ritalin s also the story of ane linle boy

BY GENE BRUCE

1~y
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Debate Over Ritalin Use
Has No Middle Ground
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Parents Who Blame Son’s Suicide
On Ritalin Use Will Join Protest

Group Plans Demonstration at Psychologists Convention

Iy Susan Laccedti
Seuff Wontww
0on Jaly 30, 1907, 6yenr-oid Brad

Erbubeie wpend the day working an his
yellow Mugiong, talking on the phone

wilh iy girtfreend, bel B friend on
s car, falling around L
That might, Brad's parents found the

tall, slonder youlh with sandy brown
hair hanging from e cofling af their
garagn wilh 8 waler skiing rope around
his neck

A little mire than & yeur &Nor
Brad's death, Arl and Cathy Eckstiin
say Ihey now believe their son's wilh
drpwal from Ritalin — & stimutani thal
calmy hyperactive children — cpised
him #0o take his own life

The Eckateins will be gmong dienm
f parents expected Saturday ut & pro
lest againgd Hitalin at the Amyrican
Paychilogical Associstion's annial ron-
velition in downtown Alanta. The dem-
eridlration is being orpannzed by the il
irome Commission on Human Rights, un
arm ol the Chureh ull Schentology.

lnside the Peachires Plaza, there
will be disrusions on the bonelis of
fitalin 20 @ treatmend for hypericiivity
sl gn an eduentinonal wid Tor ¢hilibren

whis sulTer from Aiteotion Deficit Disor
der,

Hrod, who hod been on Riialm for
pine years afler boing disgnosed s by
paraciive, had been taking 60 milli-
graes 8 duy, bol bis dosoge was e
dueed to #0 milligrams just before his
deuth

A medical joamal on dmg conigli-
eatiuny and the manufaciurer of the
drug say “vareful supervigion is e
quired during drud withdrawal, since
sevore depression oo woll ssthe effests
of ¢hrodie overactivily ¢an be un-
miskid. .. Dhaily disaie above 0 milli-
pranis is pol recomniended.”

IE satmebody elae eun slog 8 suwicide
bevsinse of ihis wr wanl 1o help
thim,” Mra Ecksten said of the em-
ple's plans 1o protest

| mpm wympalhelic with (he people
whose ehilitien hove eomimiiled sui-
elde " sabd Dr. Stonley Lovibe, o Colun-
bites pedhiatrician and specialisl i tresl
ing livperactive children. "But | am
anigerot &l peaple who prolest woongly
Thire 6 ne relatisgelip between com:
mditimg saiebde aed Laking Mitals. Kite-
bin bas 8 bad nume and has ar unde-
arryee) b maemae

Several feading child psyebolomsts,

) A7ravrsd JouLwrRc

Froonr LPARGE

=

0 | AN S

Art Ecksiein and his wife, Cathy, believe the suicide of their son, 16- i
Brad (shown in photo held by Mr, Eckatein), was caused by his w
fromn Bitalin. "1 he biad nol been on Rimbin, i would have mode a dilference,”

M. Ecksicin said,

pedialticians and psychiatrists — in.
cluding thoo who will give seminarg on
Ritalin a1 the peychologists. convention
— say Aiitain, slso known ws methyl-
phenidate hydrochioride, can work
wondery in breating hppernctive i

donts Studies show (hat when adminis-
tored praperty, i sthmsbant culms nb-
normally energelie youngiters “and
bl Abesn focuy en the Lk 3l hand

RITALIN Conymued on TH
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RBwWioN psychiatrist sued by couple over prescription ot Hitalin

FYANTHONT B TWYMAN

TR BT ]
NEWTON = A Dulinghesn cog-
ple bn raing @ Newijon doctor ang
= other ghynicinms lor sleged-
Iy inowtrecily dlagmoeing Uhelr
*hild an Sypeiactive and
segligently prewmibiag e con
b prilal dewg Mitatn oy b
William B, and Beruire Pewer
fed met on March | sgatnet Dr
David L Blagner, » child
trist in Newten Cewtre;
- Leo B, Muids, 8 Flymauth
diniriclan; wad Or, Charlen A.
:n-l.l Heallistm tririnn.

Karna, the sl (& (e latsst n s

rowing namber of (eesulta
tm:h an by e publicity pur-
rocchifing the Mt Medihews
trial

Matthews, 18, uf Capion, was
entivicted in March for lishbing
te denlh a clasunais, Shasnp
Outletta, 14, wiih @ baseball bat

The Powsrs® will alieges the
thrae docters “negligently,
carelesaly, snskiiifully sed

proascribed and/er -ir:
mimislered™ Methy
Hydrachbirids, ales &

Bellingham homs, Powsr's
falhar referred &l questions
'mltl‘l‘-lﬂl‘lﬁlfw
b aflerney ald
afthough the sudl m in
oourt = making il pubbie record -
:qunlumuumu-u

By law, Lafferty said, he hes
up be 0 day s fromm the e b (i
#d ihe sail 1o have it served ta
Blagaer

-
Hitalin, to thesr spn, Wilklem 5.
Pawer

- According b e sull, Blagier
prescribed and/ar wnd-
ririetered " the deug be the ennld
from ghowt Feberusey 1982 i
Adguat 1S Mulds, from ahog
March 1900 b5 Baplercber [RET
#val Hizen, from about Seplember
INT ty Jurmary |l
Ay w vemifl of ihe ]
segligence of the thies docioes,
e puilt clakoe Uhe child has pul-
feved severe amil permansed Lo
jusien tnsluding truin demage,
Bluresd viasom, siumied groweh,
Aeivesaness, depression,
valcidal  behavior, sddiction,
*pasmy, dissriestalion, g,
Eallucinatione, o af ndssation,
PAyChasty and lewy of
litire swrning expacity nd is-

Contactad by inlepione ot his

“AK T cum auy bs ¥ do v Bast [
cun, bt T oan oumment an i8,~
by Enig,

According b . oo of
e main mmml"'ﬁ“
I8 (hat wil thrwr doernes alleqndly
Talled Lo 15ll 1t Pownrs whvings
the dangers assaciated aih the
Itﬁ:.lh'ndil.luh

Ml alvd malntabhs e
fretors aliegndly Nuiled te fudily
e parents af ““less L
shernativey

Lafferty said b snit s e
nineh hs haw fifed in
Mavnarhuswite Invmlving
childrwn gl Milalin Al it sne
ol the suils Epvalved whllifren
apilar i
In Ihe et severs) weiki, Lad.
:rl,l Sald, b plara ta fle Feer
T Sufls s Wa ol Smia.
All mwvajve chfﬁ'rﬂ Baing
fevwcrtbed Hitatin

AN e abtenllen m P ned o0
the «ffects of Rislin, the
mvidical warkd i being forced i
lake & cluswr loch al the drug
I-m'z::wlbﬂ et Syparaz-
Uwe ch

The Citiens Commission s
Haman Rights, sn internution)
ergenteation  thal  sdvocEtes
pyctiatnie refirma, recestly bl
#demonatratin i Dwrry, X H.

Buppurted by the Church of
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Three areas of concern

Growth
Cardiovascular side effects
Substance use and abuse



Recommendation 13. Patients treated with medication

should have their height and weight monitored throughout
treatment

Stimulant treatment may be associated with reduction in expected
height gain, in first 1-3 years of treatment

MTA study: decreased growth rates in stimulant vs non-drug treatment
groups after 2 years, persisting for 3 years

PATS study: After 12 months height (-1.38cm) weight (-1.3kg)

Spencer et al: no height deficits c/f controls in childhood, a small
reduction in height at puberty, but no difference in height in adulthood
Faraone 2005. Stimulant induced growth delays are greater in first year
of treatment but attenuate after that.

Dose related. Significant effects only with MPH > 2.5mg/kg/day

If crossing 2 percentile lines then drug holiday, reduced dose or
alternative therapy indicated

No evidence of reduction in final adult height



Cardiovascularissues

FDA review 2006
20 deaths DEX, 14 deaths MPH

Rate of sudden death children 1.3-8.5/100,000 pt years
Rate of sudden death in children with CHD 6% by age 20

MPH rate sudden death 0.2/100,000 pt years
DEX rate sudden death 0.3/100,000 pt years
ATX rate sudden death 0.5/100,000 pt years

The rate of sudden death of children taking ADHD medications does not
exceed the base rate of sudden death in the general population

Cardiac consult if stimulants to be used in children with pre-existing
cardiovascular disease



Label warnings 2009

Stimulant medication can be abused or lead
to dependence. Keep stimulants in a safe
nlace to prevent misuse or abuse

_ike all stimulants this medicine may
become habit forming and can be abused by
some people. If you or your child take it
correctly as instructed by your doctor, abuse
or dependence should not be a problem,
either now or in later life.




Key questions

Does stimulant drug use increase the risk for
substance abuse later in life?
Do ADHD medications have the potential for

abuse?
What is the distinction between drug abuse
and misuse/diversion with respect to ADHD

medication



Theoretical concerns

Stimulants such as DEX and MPH chemically
similar to cocaine

Potential for stimulants to lead to increased
sensitisation to later stimulant exposure.
Studies in mammals suggest repeated stimulant
exposure leads to subsequently greater craving
and self administration of stimulants

No evidence that this happens with the
therapeutic doses of medical stimulants used in
humans



Is ADHD arisk factor for SUD?

Biederman J et al. J Am Acad Child Adolesc Psychiat 1997;36:21

140 ADHD, 120 controls baseline and 4 years later
Baseline mean age 11.5. Follow up mean age 15.2
Cases and controls both had 15% rate SUD
Increased risk with comorbid CD (45%)

Marijuana by far commonest drug abused



ADHD children grown up

Barkley R et al. J Child Psychol Psychiat 2004;45:195-211

13 year follow up 147 ADHD and 73 controls
Higher rates than controls of
Antisocial acts
Arrests
Property theft
Disorderly conduct
Assaults
Carrying a concealed weapon
Motor vehicle accidents, speeding fines
lllegal drug possession
Substance use and abuse

Comorbid CD explains almost all the variance in this
increased risk



Shared comorbidity between ADHD

and SUD in adults. Problem issues

15% of adults with ADHD have SUD

20% of adults with SUD have ADHD

Difficulty with DSM IV diagnosis of ADHD in adults,
given that criteria developed for primary age
children.

Symptoms of intoxication and withdrawal may
mimic ADHD symptoms

Adult patients may feign ADHD symptoms to obtain
stimulant meds



Does the treatment of ADHD with stimulants

contribute to drug use/abuse.
Barkley R et al. Pediatrics 2003;111:97-109

13 year prospective study
147 clinic referred ADHD followed into adulthood (mean 21y)
Interviews and multiple ratings at age 15 and age 21



Relationship of childhood stimulant use to

adolescent self reported drug use

RX No Rx

% %
Alcohol 41 35
Marijuana 20 6
Cocaine 5 0
Heroin 0 0
Hallucinogens 3 0
Unprescribed stimulants 6 6
Unprescribed sedatives 3 0




Likelihood of using drugs by adulthood as a

result of stimulant treatment in childhood

Rx No Rx

% %
Alcohol 66 81
Marijuana 66 71
*Cocaine 26 5
Heroin 0 0
Hallucinogens 3 0
Unprescribed stimulants 30 14

Unprescribed sedatives 11 0

* No longer statistically significant after controlling for severity of ADHD and CD in childhood, adolescence and adulthood



Does the treatment of ADHD with stimulants

contribute to drug use/abuse.

Barkley R et al. Pediatrics 2003;111:97-109

No association between duration of
childhood or high school stimulant treatment
and frequency of any form of drug use.

Study did document a significant relationship
between being treated with stimulants in
high school and risk of ever trying cocaine.
The greater risk of using cocaine in adulthood
was explained by the severity of current CD
symptoms



Pharmacotherapy for ADHD reduces risk for SUD

Biederman J et al Pediatrics 1999;104:293

Cumulative incidence of SUD compared in 56 medicated ADHD subjects,
19 unmedicated ADHD subjects, and 137 non-ADHD controls in
longitudinal study over 5 years

Medicated subjects at baseline at significantly reduced risk for SUD at
follow up relative to unmedicated ADHD subjects OR 0.15 (0.04-0.6)
Medicated ADHD subjects at same risk at follow up as non-ADHD
controls

Conclusion: untreated ADHD a significant risk factor for SUD in
adolescence. Pharmacotherapy associated with 85% reduction in risk for
SUD in ADHD youth



Does stimulant treatment lead to substance

use disorders

Faraone S, Wilens T. J Clin Psychiat 2003;64 suppl:g-13

Meta-analysis 7 studies

Exposure to stimulant therapy for ADHD does not increase
the risk for developing substance use disorders, but is in fact
protective against it.

Stimulant medication treatment of ADHD reduces the risk of
SUD by 50% to levels well within the normal population risk



Another meta-analysis

Wilens T et al. J Child Adolesc Psychopharm 2005;15:787

Four adolescent and five adult studies in
ADHD with comorbid SUD (n=222)
Treating ADHD pharmacologically in
individuals with ADHD and SUD has a
moderate impact on ADHD and SUD
symptoms



Comorbidity of psychiatric disorders and nicotine

dependence among adolescents
Griesler P et al. J Am Acad Child Adolesc Psychiat 2008;47:1340

1039 subjects, age 12-16, over 2 years

Home interview on 5 occasions using DISC
Known risk factors for nicotine dependence are
SES, earlier age of smoking, smoking by parents
& peers, parental psychopathology, female
gender.

Are behavioural or psychiatric disorders causal?

DSM disorders preceded first criterion of nicotine dependence
Disruptive behaviour disorders (ADHD/ODD/CD) predicted the
onset of nicotine dependence (OR 2.1)

Nicotine dependence did not predict the onset of DSM diagnosis



Effects of smoking abstinence on adult smokers

with ADHD

McClernon FJ et al. Psychopharmacology 2008;197:95-105

ADHD adolescents and adults smoke at double the
the rate of the general population

Case control study. Smokers >15 cigs/day

ADHD vs nonADHD after overnight abstinence

Withdrawal symptom severity NS
Mood NS
Craving NS
Conners CPT
Reaction time variability p<0.001
Errors of commission (impulsive errors) p<0.001

ADHD individuals may smoke at higher rates due to greater
worsening of attention and response inhibition after
abstinence



ADHD and smoking treatment failure

Humfleet GL et al. Nicotine & Tobacco Research 2005;7:453-460

Longitudinal study 428 Adult smokers
Randomised controlled study of treatment
Only 1 of 47 participants with history of
childhoood ADHD remained abstinent by
week 52 compared to 68 of 381 participants
who had no history of ADHD (OR 0.36,

P<0.0001)




Dopamine in smoking behaviour

Addictive properties of nicotine result from its ability to bind
to nicotinic acetylcholine receptors that stimulate dopamine
release and reuptake.

This ability to alter dopamine concentrations in the brain
reward system is shared by many drugs of abuse

220 subjects, surveyed and genotyped at age 15

Smoking initiation was associated with dopamine D4
receptor gene (DRDy)

Smoking continuation and dependence associated with
dopamine D2 receptor gene (DRD2)

Allelic variation in dopamine genes accounted for only a
small amount of the total variance in smoking progression



Genetic studies in ADHD

FaraoneS, Khan S. J Clinical Psychiatry 2006;59:1065

Meta-analysis candidate genes
DopamineD4 receptor gene
Dopamine D5 receptor gene
Dopamine transporter gene
Dopamine beta hydroxylase gene
Serotonin transporter gene
Serotonin receptor 1Bgene
Synaptosomal protein 25 gene

(DRDg)
(DRD5)
(DAT)

(DB
(5H

)
T

(HTR1B)
(SNAP25)



ABT-089g In treatment of ADHD

Biological Psychiatry 2006;59:1065

ABT-089g (neuronal nicotinic receptor partial agonist)
11 adults with ADHD

Randomised to 2mg, 4mg, 2omg, placebo for 2 weeks
Superior to placebo on Conners ADHD index and CGl
Dose linear effects on attention and memory



Sources of prescription misuse

Schepis T, Krishnan-Sarin S. J Am Acad Child Adolesc Psychiat 2009;48:828-836

Rise in prescription misuse last 10 years
Decline in use of other illicit drugs, alcohol or
tobacco (except ecstasy)

2005 National Survey of Drug Use and Health

36,992 between 12-17 years

Lifetime prevalence of misuse
Opiods 10.1%
Tranquillisers 3.0%
Stimulants 3.4%



Sources of prescription misuse

~riends or relatives for free
Purchasing

Physician

Theft

From medical source

Stolen forged prescription

41%0
21%
22%
10%
0.8%
0.5%



Australian data limited

Queensland Crime and Misconduct Commission

“lllicit diversion and abuse of ADHD meds only a minor
problem”

Aust School Students Alcohol and Drug Survey

8% of students had (ever) used Dex or Ritalin without
doctors prescription

Access by being given them, bought them, or traded
something for them



RACP working party 2009

The use of stimu
people with ADH
of developing su

ant medication to treat
D does not increase the risk

nstance use disorder

Medication treatment for ADHD with
substance misuse should only be provided by
a medical practitioner with expertise in both

conditions

ATX should be the first medication trialled if
the person with ADHD has a comorbid
substance use disorder



Summary

Patients with ADHD and SUD have an earlier age of onset of SUD,
and may take longer to achieve remission than those with SUD
alone. They are likely to have a longer course, poorer outcome,
and higher rates of psychiatric comorbidities.

Stimulant meds may be misused and diverted

Stimulant meds do not exacerbate SUD and may help it.
Extended release stimulant meds and non-stimulants may be less
likely to be misused or diverted than short acting stimulants
Treatment of SUD is more difficult if ADHD symptoms are not
controlled. Weigh up risks individually

Use standardised tools for assessing drug use, and think about
toxicology screens

Be familiar with local resources for helping SUD youth



AACAP MEDIA PRESS RELEASE

CHADD and AACAP Applaud Michael Phelps for
Addressing Stigma of ADHD

WASHINGTON, D.C., August 22, 2008 — Children and
Adults with Attention-Deficit Hyperactivity Disorder
(CHADD) and the American Academy of Child and
Adolescent Psychiatry (AACAP) applaud Olympic gold-
medalist Michael Phelps and his mother, Mrs. Deborah
Phelps for educating the public about succeeding with
attention-deficit/hyperactivity disorder (AD/HD).








