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What is a stimulant ?

A stimulant is any substance which increases or quickens a vital process. Within

the central nervous system (brain and spinal cord), stimulants increase alertness, relieve
fatigue, reverse cataplexy (muscle weakness), and/or induce euphoria.
Outside the brain and spinal cord, stimulants frequently activate the sympathetic nervous
system. Stimulation of this nerve highway prepares the body for "fight or flight" by
dilating the pupils, increasing heart rate, and raising blood pressure.

How are drugs classified as stimulants ?

The World Health Organization characterizes pharmaceutical substances on the
basis of three properties: chemical, pharmacological, and therapeutic. The chemical

properties of a drug include molecular composition (of what atoms is it composed ?) and
spatial conformation (how are its atoms arranged ?). Chemical properties can provide an
important clue about what a drug will do within the body, because the shape of a
molecule has profound implications for a compound's net effect upon cellular processes
(like a key fitting a lock).

Pharmacological properties refer to a drug's effects upon discrete chemical
systems, cell receptors, and intracellular processes. For example, many stimulants have
direct effects upon dopamine and norepinephrine (catecholamines). Other stimulants,
such as caffeine and nicotine, influence dopamine indirectly. The pharmacological
features of stimulants include their effects upon the central and peripheral (autonomic)
nervous systems.

The therapeutic (behavioral) properties of stimulants refer to heightened arousal,
enhanced stamina (decreased need for sleep), feelings of well-being, and appetite
suppression. Other common behavioral effects include nervousness, insomnia, agitation,
mania, paranoia, hallucinations, and movement abnormalities (tics, dyskinesias).



What is the difference between stimulation and addiction ?

During the development of new drug products, chemicals are screened for
potential addictiveness using non-human models (typically, mice and rats). An addictive
compound refers to a chemical which rodents will self-administer — usually with
increasing frequency, and sometimes to the point of starvation, sleeplessness, or death.
This animal model is presumed to reflect the capacity of a substance to stimulate the
"reward" centers of the brain, resulting in increased drug liking or wanting (craving).

Under the Controlled Substances Act of 1970, addictive chemicals are designated
by the Drug Enforcement Agency as "controlled" substances and ranked on one of five
schedules (I through V) according to their relative propensity to induce compulsive use.
It is possible for a pharmaceutical product to fulfill the criteria of a stimulant without
meeting the DEA's criteria for chemical addictiveness.

Despite marketing claims to the contrary, atomoxetine (Strattera) and bupropion
(Wellbutrin, Zyban) are non-controlled stimulants. They have been marketed as
non-stimulants, in order to avoid negative reactions by consumers who might otherwise
reject their use because of the assumption that all stimulants are powerfully addictive.



Examples of Stimulants That Have Been Marketed as Non-Stimulants

Bupropion (Wellbutrin) & Atomoxetine (Strattera)

Bupropion (Wellbutrin, Zyban) is chemically related to cathinone, the amphetamine
ingredient of the botanical stimulant known as Khat or gat. As a substituted beta-keto-
amphetamine, bupropion may trigger positive results on urine screens for illicit drug use.
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chemical structure of cathinone

chemical structure of bupropion

Buproprion's pharmacological effects include stimulation of the sympathetic nervous
system (increase in heart rate and blood pressure), presumably via the modulation of
catecholamines. Its usefulness in smoking cessation has historically been attributed to
dopamine. However, more recent research has suggested a role for bupropion in
blocking or antagonizing specific subtypes of cholinergic, nicotinic receptors on neurons.

Like other amphetamine compounds, bupropion's behavioral effects include anorexia,
insomnia, arousal, agitation, mania, and psychosis.
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Atornoxetine (Strattera) is a derivative of the stimulant phenyipropanolaminc, or PPA.
On November 6. 2000, the Food and Drug Administration issued a public health advisory
about PPA, calling for its removal from over-the-counter cold remedies and other
products due to its risk of hemorrhagic stroke (bleeding into the brain or surrounding
tissues). It remains to be seen if atomoxetine will prove to have similarly dire effects
upon the cerebrovascular system.

chemical structure of phenylpropanolamine

chemical structure of atomoxetine

The direct pharmacological effects of atomoxetine involve the selective inhibition of the
norepinephrine (adrenaline) reuptake transporter, a mechanism which is presumed to
enhance the flow of noradrenegic signals in the brain and spinal cord. Peripheral actions
include the stimulation of the sympathetic nervous system, leading to increased blood
pressure and heart rate, dry mouth, mydriasis (pupillary dilation), and urinary retention or
hesitancy.

Like other stimulants, atomoxetine is believed to enhance alertness by altering
norepinephrine activity in the frontal cortex and brainstem. Other behavioral effects
include insomnia, anorexia, nervousness, suicidality, hostility, akathisia, and mania.

The fact that atomoxetine does not appear to enhance dopamine transmission in the
striatum or the mesoaccumbens has encouraged some clinicians to suggest that
atomoxetine is non-addictive. However, it should be noted that rats, pigeons, and
monkeys have failed to distinguish between atomoxetine and low doses of cocaine or
methamphetaminc on drug discrimination tasks. Furthermore, the potential for
atomoxetine to induce psychological rather than physiological dependence has not been
systematically investigated or disproved,
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What About Modafinil (Provigil, Sparlon) ?

Modafinil (Provigil, Sparlon) is classified by the World Health Organization as a
centrally active stimulant with sympathornimetic effects. (This means that modafinil
stimulates the sympathetic nervous system, increasing blood pressure and heart rate).
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chemical structure of modafinil

Modafinil is a sulfinyl compound derived from adrafinil. The latter chemical is a central
nervous system stimulant which was created in France in the late 1970s and subsequently
tested as a treatment for narcolepsy.

The pharmacological effects of modafinil remain under investigation. Proposed
mechanisms of action include the inhibition of dopamine reuptake (a feature shared by
cocaine and methylphenidate), the activation of glutamate and orexin, the inhibition of
GABA (a major inhibitory neurotransmitter), and the blockade of norepinephrine
reuptake in the sleep promoting center of the brain.

The behavioral effects of modafinil qualify the drug as a super-stimulant. Originally
approved by the FDA in 1998 as a treatment for narcolepsy, modafinil has been used by
college students, shift workers, military pilots, and athletes to boost alertness, stamina,
and wakefulness. Physicians have administered the drug to surgical patients to speed
recovery from general anesthesia. The Drug Enforcement Agency classifies modafinil as
a controlled substance (Schedule IV), based upon its potential for abuse. Rehabilitation
centers have tested modafinil as a replacement for cocaine, and the International Olympic
Committee has banned modafinil as an unauthorized, performance enhancing compound.
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Problem: Neuronal Imprinting

Re-wiring the Brain in Harmful Ways

Example: addiction

Pre-exposure to Stimulants
DSMIIIR dependence

ADI-1 q

no	 yes

Stimulants
no	 yes

Tob

dep
22% 45% 25% 45%

Ccc

dep

11% 23% 12% 24%

Study #1

Northern California Study

Northern California
[Lambert. 1985. 2005, & 2005)

• 492 children (282 hyperactive, 210 controls)

• 28 year prospective study

• began in 1973-1974, children in K-5

• data from multiple sources (parents,
teachers, medical records, subjects)

Duration of Treatment

Of ADHD children:

	

no stim	 <1 yr	 1 yr or more

Tob dep	 32%	 39%	 49%

	Cocaine dep 15%	 18%	 27%
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Predictors of Cocaine Dependence
at age 26-30 & 36-40

Adjusted Odds Ratios

Stimulant treatment 1.756
ADHD (DSMIV) 1.456
Conduct problems 0.296
Regular smoking 3.120
Drug liking 1.090
Drug wanting 3.362

All values significant at p <0.05, < 0.01, <0.001

Lifetime Use of Cocaine

Stimulants in childhood 26% p = 0.037

No stimulants 5%

Stimulants in high school 40% p 0.016

No stimulants 20%

Among 202 cocaine users...

33% (n = 66) received stimulants for ADHD

ALL of the stimulant treated children began

cocaine AFTER medication was started &

withdrawn

(i.e., none were self-medicating with cocaine)

Study #2

Barkley (Wisconsin) Study

Barkley et al. (2003)

• Wisconsin clinic-based study

• 239 children (158 ADHD, 81 controls)

• 15-year prospective study

• 3 check points in time:

childhood, adolescence, early adulthood

intensity of Use

Childhood & High School Stimulant RX

higher frequency of cocaine use

as young adult (mean age: 21)
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University of Michigan
[McCabe et al., 2006]

Features of Study:

• undergrad survey

• March/April 2003

• 47% response rate

• final n =X161

8% reported illicit use
of prescription
stimulant over lifetime

5.4% reported illicit
use in past year

ADHD who began treatment with stimulants

in middle school, high school, or college

were 3 to 7X more likely than non-stimulant

prescribed ADHD to report illicit use of

prescription stimulants.

University of Wisconsin
[Hall et al., 2005]

Features of Study:

• questionnaire to
residence hall occupants
& intro psych students

• n = 381

• average age: 19_4

illicit use of Rx slim:
17% of men
11% of women

4 of 10 currently
receiving stimulants for
ADHD reported using
drugs for non-medical
purposes

Study #3

University of Michigan

Cocaine Use According to Stimulant Treatment History

Stimulant Rx
	

Use of cocaine in past year
for ADHD	 Odds Ratio

none	 3.2%
	

1.00
elementary	 9.2%

	
2.42

secondary	 19.2%
	

4.40 p 1 0.001
college	 22.1%

	
4.46 p < 0.001

Study #4

University of Wisconsin
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College of Charleston
ILlpadhyaya et al., 2005]

Features of Study

• fall 2001
• 334 subjects (mostly 4 yr

stated funded college)
• convenience sample in

conjunction with
annual Core EtoH and
Drug Survey
30 minute survey given
during class periods

Other important features:

61% of subjects were female
85% were Caucasian
clinically diagnosable ADHO: 	 25%
hx of stimulants for ADHD:	 23%
currently on Rx stimulants:	 20%
ever give meds away:	 29%

ever got high on own meds: 	 25%

Study #5

University of Charleston
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FACT SHEET: ADDICTION & STIMULANTS

Grace E. Jackson, MD
March 18, 2006

According to several recent publications prepared by corporately sponsored
clinicians, ADHD medications (predominantly, stimulants) "do not increase, but appear
to decrease the risk for substance abuse." It would be difficult to imagine a more
misleading or distorted presentation of the pertinent facts.

In reality, treatment with stimulant medications — whether it is initiated in early
childhood, adolescence, or adulthood — appears to re-wire the brain in a way which
increases the likelihood of future dependence upon chemical substances. Four studies
will be briefly described here, challenging the veracity of the pharmaceutical industry's
continuing media barrage, and presenting an argument for a more responsibly informed
standard of care.

The Northern California Study

The largest and longest analysis of ADHD outcomes, to date, is the Northern
California study performed by Dr. Nadine Lambert's research team at the University of
California (Berkeley). Begun in 1973-1974, the study involved a 28-year investigation of
492 children recruited from classrooms throughout the Bay Area. Particular strengths of
this study were the collection of data from multiple sources (parents, physicians, teachers,
patients) at multiple points in time (eight separate interviews with the subjects and
controls). A major finding of the study was a positive association between exposure to
stimulants in childhood and the eventual dependence upon nicotine and cocaine:

(Lambert, 2006)
Effect of ADHD & Pre-Exposure to Stimulant

ADHD
no	 yes

Stimulants
no	 yes

Tobacco
dependent

22% 45% 25% 45%

Cocaine
dependent

11% 23% 12% 24%

The duration of stimulant exposure in childhood was positively correlated with future
addiction to nicotine and cocaine:



(Lambert, 1998)

Of ADHD Children receiving:

No stimulant stimulant stimulant for
< 1 year 1 yr or more

Tobacco dependent 32% 39% 49%

Cocaine dependent 15% 18% 27%

Of the original 492 children (282 with hyperactivity, 210 controls) in the Northern
California study, 202 reported some cocaine use by the age of 40. Treatment with
stimulants in early childhood was associated with a two fold higher risk of cocaine
dependence, an association which was six times stronger than the link between conduct
problems and later dependence upon cocaine.

The significance of Lambert's findings rests partly upon the fact that the use of
cocaine and nicotine were carefully monitored prospectively over time. In all cases,
substance abuse commenced after the initiation of treatment with stimulant medications.
This suggests that prescription stimulants re-wired the subjects' brains in ways which
sensitized neural pathways to future drug experimentation or compulsive use [see
Robinson and Berridge, as referenced below].

The Barkley Study

Although the authors of a second large investigation (Barkley et. al.) have done
their best to deny it, the raw data from their 15-year study support the theory of neural
sensitization. In this Wisconsin, clinic-based exploration of 158 ADHD children, early
exposure to stimulants was associated with afive-foM higher likelihood of lifetime
cocaine use [p=0.037], and with the higher frequency of cocaine use as a young adult
[p = 0.059]. The continuation of treatment with stimulants during adolescence was
associated with similar outcomes: two-fold higher likelihood of cocaine use [p=0.016],
and a higher frequency of cocaine use as a young adult [p = 0.043]. Tragically, the
Barkley study has been misinterpreted in the medical literature as providing proof that
stimulants do not increase the risk of later addiction, while conduct disorder and ADHD
symptoms do. This confusion presumably arises from a failure of clinicians to carefully
read the published study in toto and to contemplate the numerous flaws and statistical
manipulations which have permitted the study's authors to declare "that stimulants do not
lead to an increased risk of adult substance abuse."



(Barkley et. al., 2003)

Lifetime Use of Cocaine

Medicated with stimulants in early childhood 26% p = 0.037
Not medicated with stimulants in early childhood 5%

Medicated with stimulants in high school 40% p = 0.016
Not medicated with stimulants in high school 20%

Recent College Surveys – Childhood Treatment Does Not Prevent Substance Abuse

Given the fact that the ADHD epidemic in America exploded in the early 1990s,
it stands to reason that many children from this age group have only recently graduated
from high school and matriculated in college programs. Several cross-sectional surveys
of undergraduate students lend further support to the theory that pre-exposure to
stimulants changes the brain in ways which make addictions more, rather than less,
likely.

For example, a 2003 survey administered to undergraduates at the University of
Michigan (n = 9161) revealed that 8% of the respondents had used prescription
stimulants illicitly in the course of their lifetime (five per cent within the past year).
Among students who had been diagnosed with ADHD, the initiation of treatment with
stimulants (versus no stimulants) during middle school, high school, or college was
associated with a higher likelihood of illicit stimulant use, and with a two- to four-fold
higher likelihood of cocaine use over the course of the past year. A 2001 survey
administered to undergraduate students at the University of Charleston (n = 334)
revealed that 25% of the students who had received stimulants for ADHD had used their
medications at some time to "get high," further disproving the hypothesis that treatment
with medication decreases the risk of future stimulant abuse or dependence.

In conclusion, the comments of certain opinion leaders in the field of psychiatry
have been egregious and misleading. If these opinions continue to be accepted
uncritically and continue to be widely disseminated, they could have dire consequences
from a public health perspective. The published findings from several large studies of
ADHD children who have been followed into early or middle adulthood suggest that
treatment with prescription stimulants increases, rather than prevents, the likelihood of
certain chemical dependencies. The sensitization theory of addiction predicts that some
substances have the potential to re-wire the brain in ways which enhance the propensity
for drug liking or drug wanting. Based upon the available research evidence, the
sensitization theory for stimulants has been impressively affirmed in non-human and
human subjects. It is time for physicians to incorporate this knowledge into their daily
practices; to modify the information which they may now be sharing with their patients
and with patients' families; and to elevate the quality of medical care, accordingly.
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FDA Hearing on Stimulants – March 22, 2006
Grace E. Jackson, MD

Stimulants Damage the Heart

In 1977, Drs. Vernon Fischer and Hendrick Barrier wrote a Letter to the Editor at
JAMA, in which they described the cellular changes associated with cardiomyopathy
(enlarged heart) in a patient who had taken Ritalin for 4 1/2 years. A tissue sample was
obtained from the patient during open heart surgery. That biopsy demonstrated abnormal
membrane accumulations in the left ventricle.

Curious to know if the Ritalin had played any role in these changes, Fischer later
teamed with Theodore Henderson to conduct animal studies. A causal effect was
confirmed. Ritalin in mice and rats produced the same kinds of membrane proliferation
in the heart cells seen previously. These changes were consistent with the
cardiomyopathy observed earlier in the human subject.

Strattera – America's Most Famous "Non-Stimulant"

Strattera is classified as a psychostimulant by the World Health Organization.
Because of its stimulant effects, Strattera, has been adopted by neurologists as a treatment
for narcolepsy. Because of its stimulant effects, Strattera has been investigated by
clinical trialists as a potential treatment for obesity.

In January 2006, the Office of the Chief Medical Examiner in North Carolina
reported the discovery of ventricular abnormalities in the hearts of two young people who
died while taking therapeutic doses of Strattera. It is important for the FDA to
appropriately characterize Strattera as a stimulant, and to issue warnings about its
potential cardiovascular risks.

Stimulants Reduce Cortical Blood Flow

In 1984, researchers discovered that Ritalin reduced cortical blood flow in
children with ADD. In 1994, a team at Brookhaven Laboratory in Long Island
replicated this finding, when they administered Ritalin intravenously to a group of
healthy volunteers. The participants experienced a 20-30% global reduction in cerebral
blood flow. The investigators concluded that these changes were most likely due to
direct, vasoactive properties of Ritalin. They warned that oral doses of the same drug
might produce similar, but even longer lasting, decrements.

Although the neurovascular effects of Ritalin are seldom considered by physicians
or the FDA, the neuroscientific evidence has been undeniably clear. Numerous studies
have confirmed that Ritalin, like cocaine and other street drugs, impedes
neurodevelopment and shrinks the brain. The drug-induced impairment of blood flow is
a likely causal mechanism about which medical professionals and consumers must be
warned.
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methylphenidate (Ritalin)
[Fischer & Berner, 1977]

Letter to the Editor

cardiomyopathic changes
in patient treated with MPH
for 4 'A years

myocardial biopsy was
obtained during coronary
bypass surgery
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Section I

Stimulants damage the heart

Methylphenidate (Ritalin)
causal effects in mice and rats

plendorson S Fischer, 1994)

30 male mice	 14 male SD rats
IP injections	 IP injections
0.5. 2.5, 5.0 mg/kg	 2, 20. 100 rnglkg
ax per week x 4 or 14 wks	 X 3. 6, or 9 weeks

6 controls	 2 rats
HD injections
2 rngrkg or 2n rngfkg

6 mice	 X 12 weeks
oral exposure	 Recovery for 12 weeks
5 mg/kg x 4 ar 14 w eeks

Significance

Cellular abnormalities appeared quickly

(within three weeks)

Cellular abnormalities persisted
(even 12 weeks after MPH withdrawn)

• Lower doses of MPH approached same

mean as higher doses after 9 weeks

• Doses oil'', therapeutic doses in humans
(including oral protocol in mice)

1



Strattera.com	 Saaaerd	 .

strattera

'ILI Q. be 155 re Tara at, "TIP:!

About Straiten
Winn is straterni
corountot Sire tan •ei

strartota.ngnIL /. aho,t_snalenaf I I AO AV

and On1v een-R0enuerl meenstnon
,movedty the US food aed Dxs ...-Orastri9orl troll tor lM1e
alsement	 enc51IIS. 	 Otero,
(1/11.50..104,0,1S. oneScr.nwa is a
'TAWS	 1411 an Alum I nTer,f, tot wta-at
differealls Ism 0, urns 'ONO 01.1,0410,
St naltera If aral.k tY P0eXTSTn. S.7

inre the Tenellix a Seneteeri

• 1•••••••	 •ne
nInnT/I 1.."0 0(, 	 fens,. In I,

rnkrioe trotre, III ye-plants menet) fir.,
MRro • T,,,FIPTOns ""Tr 	 nen, hog 00.1 Innen

FDA amen.. it 1Jc:

Anatomical Therapeutic Chemical (ATC} Classification
System

ntsts . 4-shrn OP.

ININU511C MIN

TN,. • srnanne need t	 snx• zonss	 Innancrxe	 SOC.
tanafotaorown drtl	 mess_ensunt arm

le...nee-end re re Word Inosnr 0.0
bon mot', aoc on Clore ter num.- N year, ry use is encornng man. vnena Amid a ∎
Canoe

The ces s+EsSun rem. a mevsee

[Wad. I
	 _07Es n Cam. are on.soy moor, Is. semen

a hTcharn
En:whram, .ram. e.	 n•no.nlen ahn CAPnr.” se{,.4.banns, t

n on s,wnhl may act add Ote cheanlen. 1.1,00.40010•00 100,410ST

PT4, are claSs/SX In ?MAXI all Onrorh 11,11 TIN 04Z MT OW. 1,001/1Tes .411
ass, n ld 0, I

nWn nnoun 

e falwa ex. Oen, .Inn0

• Cre-elinger Trs.

O Gs

G omarnre knn,
117•INIS

Art...arm

RespneerS

Straterra autopsies

CASE REPORT

to Lon, 1 ...alga NYY,VVIL.
Ara: uatm

PhD:  Jeri 1) A,Trre .11111.1:	 crld Lltry	01.0., 1.1g

Postmortem Tissue !Distribution of Atomoxetine
Following Fatal and Nonlatal Doses—Three
Case Reports

▪ .•••n ••ese.tata.. •.. n 	 e•••,o1.,	 tont-Yr nano, Nett,-nat	 or...
teraiO	 *toot .6.1•	 Ira isweeseas nkse ex, xenn In U., Tee xn.

nalott,11101t-Olo	 •••I•1 
IL

uve
51./	 aran se. ES	 sens men se1100.1 ensveweest eV" Weleune 0,40, eelenne.l.
•-•aanYtos,	 se0,1	 eneen Inee 4w6. lyre 1.,A
n. nem, lee ,^,-.11.x.ron Wax, A hennas nu. bromaln.(••••• el ens, n0.1 IX Inn...outman to •	 •

Clinical Implications

"Findings may have clinical consequences
for long term side effects of MPH .

"Future studies of the cellular and

electrophysiological effects of this drug are

indicated."

[American Journal of Cardiovascular Pathology, 1994]
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Strattera Deaths

11 yo female, 5'5" 118 lbs	 24 yo male, 6'5" 180 lbs

cheerleader collapsed at
school ball game

Strattera &
dextroamphetamine

death from cardiomyopathy
(RV dysplasia)

Strattera 20 mg b.i.d

found dead at home by case
manager

death from LV
cardiomyopathy,
cardiomegaly, pulm. edema

Left ventricuL.
fated bodies (arrows) measuring approxi-
mately 500 to 3,000 nm and sequestering
portions of myocardial sarcoplasm. N indi-
cates nucleus (X 12,000),

Section II

Other Vascular Effects

Methylphenidate & Blood Flow
[Wang et al - , 1994]

• In a PET imaging study of 5 healthy

volunteers, MPH (Ritalin) 0.5 mg/kg was

given intravenously

• 20-30% global reduction in blood flow

persisted for at least 30 minutes

"The lack of a regional effect in CBF

suggests that these changes

probably reflect direct vasoactive

properties of MP and not its effects

on neuronal tissues since changes in

glucose metabolism after MP are

regionally specific..."
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"Though CBF changes after oral MP

are probably smaller than with

intravenous MP, its pharmacokinetics

may be slower and the CBF

decrements may last longer..."

FDA on Stimulants

2000: requested manufacturers to remove

phenylpropanolamine from cold remedies

and OTC

2004: issued rule prohibiting sale of dietary

supplements containing ma huang

(ephedra)

2006: issued warning about Brazilian diet

pills containing stimulant Fenproporex

Implications

If the cortex is deprived of oxygen,

cortical neurons malfunction or die.

Result: cortical atrophy.

4





FDA Hearing on Stimulants – March 23, 2006
Grace E. Jackson, MD

Stimulants Suppress Growth of Bones & Brain

Stimulant treatments for AMID have been shown to suppress the growth rates of
children in numerous studies. In the largest government investigation to date, 579
children were evaluated prospectively over the course of 2 years. Medicated children
suffered a persistent suppression of growth equal to 1 cm (0.39 inches) per year.
Unmedicated children grew normally.

Although stimulant package inserts continue to deny a causal effect between
prescription drugs and growth suppression, a causal mechanism was clearly demonstrated
by in vitro experiments reported in 1979. Researchers at the University of Arkansas
described how stimulants suppress the formation of cartilage in bone tissue_ That study
has been overlooked by scientists for more than 20 years.

The potential effects of stimulants upon craniofacial development should be
seriously considered. The human skull undergoes significant growth through age seven,
along with important remodeling well into adolescence. Impairments in this process
could have dire consequences for the normal development of the brain.

The neuroimaging studies of subjects addicted to street drugs, such as cocaine and
amphetamine, share a common finding: reduced gray matter and smaller brains. Such
findings are consistent with the studies of children who have been medicated with
stimulants. The implication is that prescription drugs, just like street drugs, shrink the
human brain.

Stimulants Cause Neuronal Imprinting - Example: Addiction

The phenomenon of neuronal imprinting refers to the process by which
medications alter the development of entire pathways or systems within the brain.
While this process is especially important in children, it is no less critical in adults.
Stimulants, such as methylphenidate and amphetamine, re-wire the brain in harmful ways
which increase the likelihood of future chemical dependencies (such as nicotine and
cocaine).

Stimulant Are Futile Treatments for ADHD

The U.S. government's largest (MTA) study demonstrated diminishing effects for
medication over time. By the 14 month endpoint, previously unmedicated children
enjoyed a numerically superior outcome if they remained drug free. At a 24 month
follow-up, previously medicated children who remained on drugs began to experience a
reversal of fortune. The benefits of behavioral therapy were enduring. The benefits of
stimulants did not persist.
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Class Effects of Stimulants

• Growth suppression

• Neuronal imprinting

• Futility for ADHD

Point #1

Stimulants suppress growth

MTA Study (1992-1994)
Multimodal Treatment Study of ADHD

• commissioned by NIMH and Dept. of Ed.

• 579 children, ages of 7— 9.9 (grades 1-4)

• results published for 14 and 24 mo. f/u

• analyses have been done for ITT" and
naturalistic subgroups

2 ITT = intention to treat

1



ADHD does not stop growth.
Stimulants do.

• The MTA study found no evidence that
ADHD was the cause of suppressed
growth

• This finding has been consistently
replicated in longitudinal studies of
children, measuring growth rates
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Persistent Effects of Stimulants

Growth Rate:

- 1 cm per year	 = - 0.39 inches per year

- 1_25 kg per year = - 2.75 lbs per year

Suggested Mechanisms

decreased growth hormone ?

changes in pulsatile secretion ?

GH receptor change ?

decreased IGF (somatomedins) ?

hyperprolactinernia ?
ieptin ?

neuropeptide Y ?
serotonin ?

2
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Alterations in cartilage metabolism by
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Inhibitory Effect on Biosynthesis

• decreased uptake of sulfate into cartilage

• decrease in activity of enzymes associated with
first steps of glycosaminoglycans (GAG)
pathway:

enzyme 1
	

enzyme 2
MPH	 79%

	
63%

methamphetamine 65%
	

65%

Point #2

Stimulants cause neuronal imprinting

Neuronal Imprinting

"...chronic, early childhood exposure to

stimulants and antidepressants may actually

exacerbate symptoms later in life...rather

than reduce them, or even result in a new

constellation of psychiatric symptoms..."

[Andersen & Navalta, 20041

Example: Addiction

Stimulants given to children and teens

re-wire the brain in a harmful way which

causes an increased likelihood of future

chemical dependencies

Paint #3

Stimulants are futile treatments for ADHD,

as demonstrated by the government's (MTA)

largest study to date.
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FUTILITY

For previously unmedicated children,

the MTA study showed no statistically

significant difference between any of the

four interventions (2 medication groups,

behavioral therapy, combined treatment)

2 year outcomes: MTA

Trajectories of symptoms REVERSED

Long Term Futility of Stimulants

.Behavioral therapy effects endured

..Medication benefits declined

BLACK BOX
NOT ENOUGH !

CONTRAINDICATIONS

For ADHD, stimulants should be

contraindicated for children with ADHD
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WHY ?

• Stimulants suppress growth

• Stimulants cause neuronal imprinting

• Stimulants are futile treatments for ADHD
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