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PROCEEDI NGS

Call to Order

DR. CGRCSS: | guess we should begin. Good
nor ni ng, everyone. Thank you all for coming. It
shoul d be an interesting two days. | would like

Victoria to read the conflict of interest statenent
first.
Conflict of Interest Statemnent

DR. FERRETTI - ACETO. Good norning. The
fol |l owi ng announcenent addresses the issue of
conflict of interest with regard to this neeting
and is made a part of the record to preclude even
the appearance of such at this neeting. Based on
the subnitted agenda for the neeting and al
financial interests reported by the committee
participants, it has been determ ned that all
interests in firms regulated by the Center for Drug
Eval uati on and Research present no potential for an
appearance of conflict of interest at this neeting
with the follow ng exceptions, in accordance with
18 USC 208(b) (3):

Dr. Thomas Fl enming has been granted a
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wai ver for his nmenbership on two unrel ated data
safety and nonitoring committees for one of the
affected firms. He receives fees of |ess than
$10, 001 per year for each activity.

Dr. Steven N ssen has been granted a
wai ver for his consulting for an affected firm on
an unrelated matter. He receives |less than $10, 001
per year, which is donated to charity.

Dr. Henri Manasse has been granted a
wai ver under 21 USC 355(n)(4), an anmendnent of
Section 505 of the Food and Drug Adm nistration
Moder ni zati on Act, for ownership of stock worth
| ess than $15,001. Because this stock interests
fall below the de minims exenption allowed under 5
CFR 2640. 202(a)(2), a waiver under 18 USC 208 is
not required.

Dr. Terry Davis has been granted a wai ver
for his ownership of stock in tw affected firnmns.
The stock val ues are between $5,001 to $25,000 and
$25,001 to $50,000. |In addition, Dr. Davis has
been granted a wai ver under 21 USC 355(n)(4), an

anmendnent of Section 505 of the Food and Drug
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Adm ni stration Mdernization Act, for ownership of
stock worth less than $15,001. Because this stock
interests fall below the de mnims exenption

al | oned under 5 CFR 1640.202(a)(2), a waiver under
18 USC 208 is not required.

A copy of these waiver statements may be
obtai ned by submtting a witten a request to the
agency's Freedom of Information Ofice, Room 12A-30
of the Parklawn Buil di ng.

W would also like to disclose that due to
conflicts, Dr. Elizabeth Andrews is only pernitted
to give a presentation to the conmittee and to
answer questions directly related to her
presentation. She is recused fromparticipating in
any ot her segnment of today's meeting.

In the event that the discussions involve
any ot her products or firms not already on the
agenda for which an FDA participant has a financi al
interest, the participants are aware of the need to
excl ude themsel ves from such invol verrent and their
exclusion will be noted for the record.

Wth respect to FDA's invited industry
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representative, we would |like to disclose that Dr.
Annette Stenmhagen is participating in this neeting
as a non-voting industry representative, acting on
behal f of regulated industry. Dr. Stenhagen's role
on this conmittee is to represent industry
interests in general, and not any one particul ar
conpany. Dr. Stenhagen is enployed by United

Bi oSour ce Corporati on.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with
any firm whose products they may w sh to conment
upon.

DR CGRCSS: | would like to go around the
table, for those of you who don't have 20/20 vision
and can't read the labels in front of each person.

I amgoing to start with Dr. Gerald Dal Pan, if
everyone around the table and on the Drug Safety
and Ri sk Managenment Advi sory Committee could

i ntroduce thenselves and just tell us where you are
from

DR DAL PAN: Cerald Dal Pan, Ofice of
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Drug Safety, FDA.

DR IYASU. | am Solonpbn lyasu. | amthe
Acting Deputy Director for Pediatric Drug
Devel opnent, FDA.

DR. LAUGHREN. Tom Laughren, Director of
the Division of Psychiatry Products at FDA.

DR. MOSHOLDER: Andy Moshol der, FDA
Di vi sion of Drug Ri sk Eval uati on.

DR LEVIN. Arthur Levin, Center for
Medi cal Consuners and the consuner representative
on the Drug Safety and R sk Managenent Advi sory
Commi tt ee.

DR. CRAWCRD: Stephanie Crawford,
Associ ate Professor, University of Illinois at
Chi cago Col | ege of Pharnmacy.

DR. FLEM NG Thomas Fl em ng, Departnent
of Biostatistics, University of Washington.

DR. DAVIS: Terry Davis, Departnent of
Medi ci ne and Pedi atrics, LSU Health Sciences
Center, Shreveport, Louisiana.

DR. RAPPLEY: Marsha Rappl ey,

Devel opnental and Behavi oral Pediatrics, College of
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Human Medi ci ne, M chigan State.

DR MOORE: John Moore, Professor of
Pedi atric Cardi ol ogy, UCLA.

DR FERRETTI - ACETOC Victoria Ferretti,
executive secretary for the conmittee.

DR. GRCSS: | am Peter G oss, Chair,
Department of Medicine at Hackensack University
Medi cal Center, in New Jersey.

DR. GOMEZ-FEIN: El eanor CGomez- Fei n,
clinical pharmacist, Jackson Menorial Hospital,

M anmi .

DR. MANASSE: Henri Manasse, with the
Ameri can Soci ety of Healt h- Syst em Phar maci st s.

MS. DOKKEN: | am Deborah Dokken. | ama
menber of the FDA' s pediatric advisory conmittee as
a fam |y patient representative, and was asked to
attend this neeting.

DR. NISSEN. | am Steve Nissen. | ama
cardiologist at the Cleveland Cinic, and a fornmer
menber of the cardiorenal panel of the FDA

DR. GARDNER:  Jacquel i ne Gardner,

Departnment of Pharmacy, University of Washi ngton,
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in Seattle.

DR, FURBERG Curt Furberg, Departnent of
Public Health Sciences, Wake Forest University.

MS. SHAPI RO  Robyn Shapiro, Professor and
Director of the Bioethics Center at the Medical
Col | ege of W sconsi n.

DR HENNESSY: Good norning. | am Sean
Hennessy fromthe Center for Cinical Epideni ol ogy
and Biostatistics at the University of Pennsyl vania
School of Medi ci ne.

DR. D AGOSTING Ral ph D Agosti no,
statistician from Boston University and Director of
the Statistical Analysis of the Fram ngham st udy.

DR STEMHAGEN: | am Annette Stenhagen. |
am an epi dem ol ogi st, United Bi oSource Corporation,
and | amthe industry representative to the
comittee.

DR. CGRCSS: Thank you all very nuch. W
shal |l proceed with the opening remarks from Dr.
Gerald Dal Pan, Director, Ofice of Drug Safety.

Openi ng Remar ks

DR DAL PAN. Good norning. | am Gerald
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11
Dal Pan, the Director of the Ofice of Drug Safety,
FDA Center for Drug Eval uation and Research.
want to take this opportunity to thank everyone for
com ng and joining us here for this norning's
meeting with the Drug Safety and Ri sk Managenent
Advi sory Conmittee.

We are going to tal k about a nunber of
things over the next two days. Today's neeting
wi Il focus on research approaches that could be
used to study whether drugs approved for attention
deficit hyperactivity disorder, or ADHD as it is
commonly referred to, increase the risk of adverse
cardi ovascul ar out cones.

Many of you were here at the May, 2005
meeti ng when we spoke about the strengths and
limtations of our passive surveillance system the
system t hrough which we receive individual case
reports of adverse events that occur in people
taking nedi cations. W spoke about the strengths
and limtations of that systemand we noted that it
is very difficult with such a systemto ascertain

causal ity when an event has a high frequency in the
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background popul ati on

So, we discussed other kinds of approaches
that use nore epideniol ogi c approaches to ascertain
causality or relationships between drugs and
adverse events. W tal ked about case-control
studi es, cohort studies and using different kinds
of databases to answer these kinds of questions.
So, the topic we are going to discuss today
illustrates the challenges and difficulties of how
best to assess the relationship of adverse
cardi ovascul ar outconmes with drugs used to treat
ADHD. You will hear nore about that from our
speakers this norning.

In the afternoon then we will ask the
committee to discuss the feasibility of various
epi dem ol ogi ¢ approaches to explore this safety
signal, and to address inportant nethodol ogi ca
consi derati ons.

Tonmorrow s neeting will shift gears and
wi || discuss things that have happened in the past
year in drug safety. | wll give an update on the

Ofice of Drug Safety initiatives and activities.
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Dr. Susan Cutrmins will give an overview of the
new y established drug safety oversight board. Dr.
Sharon Hertz, of the Ofice of New Drugs, wll
di scuss FDA's activities related to nonsteroidal
anti-inflammtory drugs that have occurred since
the advisory commttee met in February, 2005 to
di scuss that topic. Finally, Dr. Jill Lindstrom
wi Il introduce a discussion on the risk nmanagenent
program for isotretonoin, another topic that was
di scussed by this committee in the past.

The following FDA staff are joining ne at
the table today--they have introduced thensel ves
al ready, Dr. Sol onon lyasu, Dr. Tom Laughren, and
Dr. Andy Moshol der. So once again, thank you all
for comng today. | look forward to our
di scussi on.

DR GRCSS: Dr. Andrew Moshol der will now
tal k about overview of ADHD and its
phar macot her apy.

Overview of Attention Deficit Hyperactivity
Di sorder (ADHD) and its Pharmacot her apy

DR. MOSHOLDER: Good norni ng, everyone.
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[ Slide]

What | have been asked to do to set the
stage for today's discussion is to provide an
overview of attention deficit hyperactivity
di sorder, or ADHD as we are calling it, and al so
the drugs that are currently used to treat it.

[ Slide]

So, | will be covering several topics,
first an overview of the diagnosis and clinical
characteristics of the disorder and the current
treatnment, with an enphasis on the pharnacot herapy
that we will be discussing today. | wll present
sone recent data fromthe Centers for Disease
Control and Prevention on the preval ence of ADHD
and its treatnment, and al so sone data on ADHD
prescription drug use fromthe Verispan dat abase.

[Slide]

Turning first to discussion of ADHD, | et
me review for you briefly the diagnostic criteria,
and these are fromthe American Psychiatric
Associ ation Diagnhostic and Statistical Mnual,

fourth edition, which is known in shorthand as
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DSMIV. |In your briefing packages, the article
fromthe MWR includes a summary of these criteria.

But basically, it requires synptons of
i nattention and/or synptons of hyperactivity and
i mpul sivity, and there have to be at |least 6 in one
of the categories or it could be both categories.
The duration has to be at least 6 nonths so this is
a chronic disorder. Onset mnmust be before age 7,
and there should be inmpairnment in nore than one
setting, typically school and hone for children,
soci al, academic or occupational inpairnment and the
synmpt ons shoul d not be accounted for by another
ment al di sorder such as psychosis, nood disorder,
anxiety, and so forth. There are subtypes that are
recogni zed. If there is predom nantly inattention,
that is the inattentive subtype. On the other
hand, there could be predom nantly these types of
synmptons and that is hyperactive-inpul sive subtype.
But the nbst comon subtype is to have both types
of synptons together

[Slide]

What is the differential diagnosis?
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Again, this is fromDSMI1V: Age-appropriate
activity, especially younger children, as everyone
knows, can be quite active and that has to be
di stinguished froma true disorder. Cognitive
i mpai rment can produce sone synptons of
hyperactivity. Children in disorganized and
chaotic environnments can di splay these types of
behavi or wi thout actually having ADHD. It is
possi bl e to have oppositional behavior w thout
ADHD, and ot her psychiatric disorders, as | have
al ready nmentioned and, finally, there are sone
drugs whi ch have adverse reactions in children that
can produce hyperactive type behavi or

[Slide]

ADHD has a nunber of common psychiatric
conorbidities, and this is from DSM | V:
opposi tional defiant disorder and conduct disorder
in children together with ADHD, those three are
referred to as disruptive behavior disorders. Mdod
di sorders are comon; anxiety disorders; tics and
| earni ng di sorders.

[Slide]
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There is a mal e preponderance and the
ratios are estinmated 4:1 up to 9:1 for males to
females. | will show you sonme data, fromthe CDC
survey that speaks to this, in a fewmnutes. It
is a highly preval ent disorder. The estinmates
range from 3-5 percent in school age children--that
is DSMIV. A nore recent review by Bi ederman and
Faraone put it at 8-12 percent.

The etiology is unknown. Environnental,
genetic, developnental and famlial factors are al
thought to play a role. The diagnosis is clinical
There are no pat hognononi ¢ physical or |aboratory
findings, and there is no psychol ogical testing
that can nmake the diagnosis for certain. So, it is
based on the clinical characteristics. It is also
important to renenber that the diagnosis can be
fulfilled with different |evels of severity as |ong
as a sufficient nunmber of criteria are met. So, it
all ows for a range of severity within that
di agnosi s.

[ Slide]

W want to talk a little bit about adult
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ADHD. Historically, the diagnostic criteria were
devel oped for children, although DSM IV does
specify ADHD in partial rem ssion which can be
applied to adults who still have sone synptons but
not enough to neet the full criteria for the
di sorder any longer. Adult ADHD in recent years
has been increasingly recognized and treated, and
there are now two drug products approved for the
indication, which I will nention in a mnute. In
terns of persistence into adulthood, there is one
recent retrospective study which estinmated that 36
percent of children di agnosed with ADHD woul d have
persistence into adults in this age range, in their
survey.

[Slide]

Now, if we are going to tal k about
potential risks of drug treatnment, it is also
i mportant for perspective to tal k about some of the
norbi dities associated with the disorder itself,
although it is not known to what extent the drug
treatment might ameliorate these. Be that as it

may, ADHD is associated with academc, famlial and
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occupational inpairnent as per the diagnostic
criteria; also, delinquent and antisocia
behaviors. There is an association w th notor
vehicl e accidents. They have been found to be nore
frequent anmong drivers with ADHD conpared to
age-matched controls. There is sonme evidence, at

| east in driving sinmulator experinents, that

met hyl pheni date can i nprove driving performance in
patients with ADHD. ADHD in children is also
associ ated with higher frequency of injuries of
various types.

[ Slide]

Continuing with norbidities, substance
abuse is another comorbid condition which often
will be found in adults who have had the disorder.
There is sone sort of nmixed evidence that m ght be
mtigated by pharnmacot herapy but both al cohol and
illicit drug use are increased in individuals with
the di agnosis and al so tobacco use. So, tobacco
use and drug use--if we are thinking about
potential epidem ol ogic type studies, those could

be inportant confounders for cardiovascul ar
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out cones of course

To illustrate, in one long-term
prospective study tobacco and cocai ne dependence
were roughly twi ce as frequent anobng young adults
with ADHD conpared to the control group. There is
al so some evidence that stinulants thensel ves
stimul ate snoking behaviors, at least in the
| aboratory. So, those are inportant things to keep
in mnd as we think about studies of cardiovascul ar
out cones.

[Slide]

How is ADHD treated? Well, there is
phar macot herapy, which I will go into in nore
detail, but in addition to that there are
behavi oral , psychosoci al and educati ona
interventions which are also inportant. These are
recomended by various groups, including the
Anmeri can Acadeny of Pediatrics, the Anerican
Acadeny of Child and Adol escent Psychiatry and al so
the current product |abeling for these drugs.
However, in a couple of recent |ong-term studies

the efficacy of behavioral treatnents above and

file:///C)/dummy/0209DRUG.TXT (20 of 301) [2/21/2006 11:37:33 AM]



file:///C)/dummy/0209DRUG.TXT

beyond that of the nedication was sonewhat
difficult to denobnstrate.

Turning now to the drugs that are used for
ADHD, the biggest group are the stimnulants and
these are synpathom netic conpounds. | have |isted
them here: Methyl phenidate, Ritalin being the
ol dest brand of that. There is also the d-isoner,
dexmet hyl pheni date, which is Focalin; anphetam ne,
which is Adderall and Adderall XR; and there is
al so the d-isoner of anphetam ne,
dext r oanphet ami ne, nmarketed as Dexedrine and its
generics. Penoline is a stimulant that is no
| onger narketed because of its association with
liver toxicity. Finally, methanphetamine is
mar ket ed as Desoxyn for ADHD but it is used very
little. A newer conpound is atonoxetine, or
Strattera, which is a sel ective norepinephrine
reuptake inhibitor so that is not a classic
stimulant. | should add that throughout the rest
of the morning we will be referring to these by
their generic nanes, but for reference this shows

t he brand nanes.
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[ Slide]

There is another newer conpound under
review for ADHD, which is nmodafinil, marketed as
Provigil. It is astimuant. It is not a
synpat hom nmetic. Then there are drugs that are
used off-label for ADHD. | have |isted some of
them here: tricyclic antidepressants, bupropion and
al pha-2 agoni sts such as clonidine. In the case of
tricyclic antidepressants and cl onidine, which is
soneti mes conbi ned wi th nethyl phenidate, in the
'90s there had been sone case reports of sudden
pediatric death with both of those. So, there are
sonme safety concerns there too, plus the well-known
toxicity of tricyclics. So, those are not used to
the extent that the other conpounds are.

[ Slide]

Focusi ng nore on the stinulants, they have
been used for decades. The principal conmpounds in
use currently, as | nentioned, are anphetani nes,
such as Adderall. You should know that Adderall is
a mxture of 25 percent |-isomer and 75 percent d.

Then, there is, of course, the pure d-isoner
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mar ket ed, net hyl phenidate and also its d-isoner,
and those are the principal stimulants.

These are avail abl e in extended rel ease
formul ati ons whi ch have becone increasingly popul ar
in recent years. They permt once a day dosing so
that the child doesn't have to take a second dose
while at school. Briefly, sone of the adverse
effects associated with these drugs--they are al
drugs of abuse and are schedul ed under C11l--are
tics, cardiovascular events, as we will be
di scussing, central nervous systemeffects and al so
per haps sone grow h retardation. Adderall XRis
approved for the adult indication.

[Slide]

Looki ng at the other conpounds,
atonpxetine, as | nentioned, is a norepinephrine
reuptake inhibitor. |Its best known adverse effects
are hepatotoxicity and suicidal events. It does
have an increase in pulse and bl ood pressure and
al so effects on growth. It is, unlike the
stimulants, not a scheduled drug. It too is

approved for adult ADHD.
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Finally, nodafinil is a different type of
stimulant, marketed for excessive sl eepiness
associated with various sleep disorders. It is
currently under review for ADHD. It too may have
sone cardi ovascul ar effects and it is not a
schedul ed drug.

[ Slide]

This is just a brief digression into a
little organic chem stry. These are the structures
of the drugs we have been tal ki ng about and, just
for sort of conparison sone rel ated conpounds t hat
are known to have cardiovascul ar effects. Here is
anphetam ne. You will see what is referred to as
t he synpat homi netic nucl eus which is
phenyl et hyl am ne, the phenyl group. Then there are
the two carbons and the am ne group

Thi s is methanphetam ne. Mt hyl pheni date
at first glance | ooks different but if you | ook,
you see there is the sanme backbone with a ring
enclosing it. | think you can also see that it is
cl ear that atonoxetine and nodafinil are rather

different in their chem cal structures
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Down here, at the bottom are sone
conmpounds that have been associated with
cardi ovascul ar effects. Phenyl propanol am ne was
found to be associated with henorrhagic stroke, and
I think you can see the simlarity to anphetani ne.
Am norex was a European wei ght-1o0ss product which
was found to be associated wi th pul nonary
hypertensi on and was renoved fromthe market.
Agai n, you see it has the synpathom netic backbone
there. Ephedrine is the main active ingredient in
Ephedra, the suppl ement which has been the subject
of concern regarding cardiovascul ar outcomes. |
think you can see the sinlarities to these drugs.
Finally, fenfluram ne, which is sonetinmes referred
to as a hal ogenat ed anphetanine, is, of course,
associ ated with cardi ovascul ar di sease and
pul monary hypertensi on.

[SlIide]

I want to shift gears now and tal k about
this recent survey fromthe CDC. It is the
Nati onal Survey of Children's Health. It was a

t el ephone survey conducted in 2003 to early 2004.
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It involved around 100, 000 subjects in this age
range, 4-17. The parents or guardians in the
househol d were asked to respond to questions about
ADHD and its treatnent for the children in the
hone. The sanple was such that it allowed for
statistical projections at both the state and

nati onal |evel

[Slide]

Let's |l ook at sone of the results. This
is avery rich slide in ternms of the data presented
so | will walk you through it. First of all, nales
are shown over here, on the left, and ferales on
the right. Down at the bottomis the percentage of
the respondents, going in this direction and in the
other direction for females. Then, on the vertica
axis is the age range. Now, the outside bars are
t he percentage of children who have ever had a
di agnosi s of ADHD wit hin each househol d surveyed.
Then, the inner bars are the percentage of children
in the household who are currently receiving a
medi cati on for ADHD.

You can see several things here. First of
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all, there is clearly a male preponderance conpared
to femal es. Secondly, you will see that the
frequency of the diagnosis, lifetine diagnosis,
tends to increase up to about age 10 and then it
sort of levels off. So, one interpretation would
be that few cases are diagnosed after these ages,
10-11.

You al so notice that nedication use for
ADHD tends to peak around ages 9-12 in both genders
and then it tends to drop off sonme. Relevant to
contenpl ati ng studies, one thing this would nmean is
that it should be possible to identify individuals
with the diagnosis but who are not receiving
medi cation as a possible conparison group to
i ndi vi dual s who are receiving nedication

[Slide]

Going further with some of the results
here, this is a map by state of the percentage of
chil dren who have ever been di agnosed with ADHD in
the survey. You see that the range here is from®6
percent up to around 10 percent. You see that

there is sone regional variation, sort of a
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concentration in the southeast and | ess preval ence
in the west.

[Slide]

This is a display of the current
medi cation use for ADHD for the survey respondents.
Agai n you see regional differences. The preval ence
here ranges fromaround 2 percent to about 6.5
percent. You see again that there is sort of a
concentration here in the southeast and rel atively
| ess prevalent use in the west. It is not clear
why there are these types of regional differences
but that was their finding.

[SIide]

The conclusions are that, first, there is
a high preval ence of the diagnosis and medi cati on
use in children and adol escents in the U S. The
estimate is that 2.5 nmillion children aged 4-17
currently were receiving a nedication for ADHD at
the tinme of the survey. That translates to 4.3
percent of all children in the age group. There is
a cl ear preponderance of males over females. There

are regional variations in both diagnosis and
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medi cation treatnent. Medication use appears to
peak around ages 9-12, with around 9 percent of
boys aged 12 and al nost 4 percent of girls aged 11
receiving nedication for ADHD. O course, the
limtation of this survey data is that it is
dependent upon parental recall.

[ Slide]

Movi ng on, we want to | ook at sone current
data on patterns of drug use for ADHD in the U S.
This comes from Veri span Vector One nationa
dat abase, or VONA. This data source collects data
on prescription activity fromretail pharmacies
frommultiple sources. 1t includes data on
prescriber speciality, patient age and gender
Data are available for over 1.8 billion
prescriptions per year for around 150 million
patients. So, you see that it is a pretty broad
sample. The limtations are that it does not
provide data on indication or on the duration of
treatnent. It sinply counts the prescriptions.

[ Slide]

Here are the drugs that were sel ected as
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relevant to treatment of ADHD. This line is the
total over a 5-year period. You can see that over
the past 5 years there has been a steady increase
in prescribing of these drugs. Looking by

i ndi vi dual compounds, you see that nethyl phenidate
is the nost frequently prescribed, followed by
anphetam ne. This is atonoxetine and sone other
conpounds that are prescribed nuch | ess frequently.

[Slide]

This is essentially the sane display but
by quarter, going up to last sumer. Wat this
shows is that there is sonme seasonal variation in
the use of these drugs. As people have probably
guessed, these dips here represent the sumrer
months. Interestingly, atonoxetine does not show
that type of seasonal variation. Then if you | ook
here, the total is al nbst exactly 9, 000 per
quarter--1 amsorry, | should point out these are
in thousands so that is 9 mllion per quarter or 3
ml1lion per nonth.

[Slide]

If we | ook at the active ingredients--this
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is data fromthe nost recent 6-nonth period that we
have avail able--you will see that nethyl phenidate
has the | argest share with 41 percent; this is the
conbi nation represented by Adderall, 35 percent;
at onoxetine, 15 percent; and sonme other small er
categories for the other conpounds. Mdafinil, of
course, is marketed for other indications.

[Slide]

Let's see what we can |l earn by | ooking at
this by age groups. This displays the tota
di spensing in thousands for adults, this is adults,
and for under 18. You see again that there is
seasonal variation for the pediatric use not seen
in the adult use. Use is increasing in both
groups. This covers little nmore than a 3-year
period, by the way. You see that the adult use has
increased pretty substantially during that period,
proportionally nore than the increase in the
pedi atric use.

[Slide]

If we ook at it by nore specific age

groups, this is the pattern we see. There is a
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very snmall anmount of use under age 5; 18 percent of
the total use is age 5-9; alnpbst 48 percent in the
10-19 age group; just over 20 percent in young
adults. One thing | want to draw your attention to
is that the 15 and over age group now represents 10
percent of the use of these conpounds. So, if we
want to think about cardiovascular vulnerabilities,
obviously this would be the age group that woul d
have those risk factors

[Slide]

To concl ude the overview fromthe Verispan
data, there has been increasing use of the drugs by
both adults and children. The increase for adults
in roughly 3 years was about 90 percent so that is
i ncreasing even faster than in the pediatric age
group. That translates to roughly 1 million
prescriptions each nonth for adults for these drugs
and about 2 nmillion per month for children. [If you
remenber the CDC estimate of 2.5 million children
currently being nedicated, if you figure one
prescription per nonth per child, that is in the

sanme bal |l park as the CDC survey.
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Met hyl phenidate is the nost frequently
prescribed, followed by anphetani ne and at onobxeti ne
and, as | mentioned, 10 percent of the use is now
by adults over age 50.

[Slide]

I will stop there. | want to acknow edge
Susanna Vi sser and Ruth Perou fromthe Centers for
D sease Control for allowing me to share the data
fromtheir survey, and also fromour own O fice of
Drug Safety, Carol Paner for assistance with the
Verispan drug use data. | will stop there.

DR. GRCSS: Thank you very much, Dr.
Moshol der, a very interesting presentation

DR. NISSEN. Wuld it be possible to ask
questions about the presentation, or do you want to
wait until later?

DR GRCSS: (Go ahead.

DR. NI SSEN: You know, one of the things
you didn't cover were the heart rate, blood
pressure effects, that is, the physiologica
effects of the agents. Have they been studied?

Are there differences between the agents? Wat do
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we know about those effects on bl ood pressure and
heart rate for exanple?

DR. MOSHOLDER: Well, Dr. Gelperin, who is
goi ng to speak next, has sone infornmation on that
but, briefly, anphetam ne and net hyl pheni date are,
of course, synpathom netic type conmpounds.

At onoxetine has a different nechani smof action but
it still can be associated with some increases in
pul se and bl ood pressure. Those are described in
the label. | should have added that the |abeling

for all of these conpounds is included in your

briefing packages. | don't have the specific
findings in mnd but they are in the label. 1In the
case of nodafinil, there was a finding that use of

anti hypertensives during the clinical trials was
nmore frequent than on placebo, which suggests that
there are sone cardiovascul ar effects there as
wel | .

DR. NISSEN. | guess | was nore interested
i n under st andi ng- -

DR. CGRCSS: Wiy don't we hold until Dr.

Gel perin?
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DR NI SSEN: Okay.

DR CGRCSS: But | thank you, Dr. Nissen,
for the segway to Dr. Gelperin's talk on studying
cardiovascul ar risk with drug treatnents of ADHD

St udyi ng Cardi ovascul ar Ri sk with Drug

Treatments of ADHD

DR CELPERIN. Good norni ng.

[Slide]

This nmorning | amgoing to try to tell you
alittle bit about why the FDA is worried about
these issues, telling you a little bit about the
MedWat ch reports we have received. We will talk
about sudden death in children and adults. W will
tal k about sone cal cul ated reporting rates and
background i nci dence, and al so sone non-fat al
cardi ovascul ar events. | amgoing to try to tel
you about what we see when we | ook at the MedWatch
cases in the FDA safety database and, yet, not feel
that we can determine the |evel of risk involved
just fromthese MedWatch cases alone. What are the
chal  enges? What are the study options? W are

going to seek advice fromthe comittee about
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approaches and el enents of optinmal study design
such as sel ection of optinmal endpoints, power

consi derati ons, what age groups to target,

sel ection of a conparison group, and identification
of inportant confounders or risk factors.

[ Slide]

O course, biological plausibility is one
of the points to consider, adrenergic agonists, and
there is a known effect of synpathom netic drugs on
bl ood pressure, which is described in sonme of the
| abel i ng; precautions against use in patients with
known risk factors such as coronary artery disease
or structural cardiac abnormalities are in sonme of
the | abels and, as Dr. Mdshol der had nenti oned,
some structurally simlar conmpounds have shown
safety issues related to their pharnmacol ogic
effects in sone patients.

[ Slide]

Drug treatnent of ADHD is increasing in
all age groups, as you just heard, and al so drug
treatment for ADHD can now potentially be

I'ife-Iong.

file:///C)/dummy/0209DRUG.TXT (36 of 301) [2/21/2006 11:37:33 AM]

36



file:///C)/dummy/0209DRUG.TXT

[ Slide]

Dr. N ssen had asked about effects on
bl ood pressure and heart rate. This slide has a
lot of information on it but it basically gives
sonme references showi ng that in studies which
| ooked at it mean change from baseline in bl ood
pressure and heart rate have been docunented for
anphet am ne, nethyl pheni date and for atonoxetine in
clinical trials with adults.

[ Slide]

Wiy are we concerned? The seventh report
of the Joint National Comittee on Prevention,
Det ecti on, Evaluation and Treatnent of H gh Bl ood
Pressure has pointed out that in adults usual bl ood
pressure is strongly and directly related to
vascul ar and overall nortality; that data from
observational studies involving nore than one
m | lion individuals have indicated that death for
i schem c heart disease and stroke increases
progressively and linearly from bl ood pressure
|l evel s as low as 115 mmHg systolic and 75 mtHg

diastolic upward. These increased risks are
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observed in adults above the age of 40.

[Slide]

Very few | ong-term studi es have been done
in adults with ADHD. W found one long-termby Dr.
Bi ederman and his group | ooking at cardi ovascul ar
effects in adults. After a 4-week, doubl e-blind,
pl acebo-controlled trial, a |ong-term open-I| abe
extension study was undertaken with 223 ot herwi se
healthy adults with ADHD. The nean age in the
study was around 40 years and they were 59 percent
mal e.  These patients received up to 24 nont hs of
anphet am ne ni xed salts extended rel ease
formul ations, 20-60 ng a day. The resting bl ood
pressure and heart rate were neasured at baseline,
weekly and then nonthly during long-termtreatnent.
Twel ve-| ead el ectrocardi ograns were obtained at
basel i ne, weekly, then at 3- and 6-nonth intervals
up to 14 nonths.

The study showed that nean changes from
baseline in diastolic blood pressure, systolic
bl ood pressure, pulse at QIc interval were

statistically significantly increased, although the

file:///C)/dummy/0209DRUG.TXT (38 of 301) [2/21/2006 11:37:33 AM]



file:///C)/dummy/0209DRUG.TXT

39
investigators did not consider this to be
clinically significant. The mean changes in
systolic bl ood pressure were on the order of 2.3
mmHg; diastolic blood pressure 1.3 mtHg and no
subj ect had a corrected QTc greater than 480
mlliseconds. However, the majority of the
subj ects did not conplete the 24-nonth study and 7
subj ects di scontinued fromstudy due to
cardi ovascul ar adverse effects, 5 with hypertension
and 2 with tachycardi a.

[Slide]

In children there have been two studies
usi ng anbul atory bl ood pressure nonitoring methods.
Both were small studies but they both showed
statistically significant differences in the
diastolic blood pressure during active treatnent
conpared with placebo, as well as total heart rate.

The study by Samuel s and col | eagues
studied 13 subjects with a nean age of 12.5 years
who underwent anbul atory bl ood pressure nonitoring
both on stinmulant therapy and pl acebo, using a

pl acebo-control | ed, doubl e-blind, random zed
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crossover design. These patients continued on
their usual stinulant medications which included
met hyl pheni dat e, anphet am ne or dextroanphet am ne
at the usual doses.

After a 3-day run-in, followed by a
24-hour monitoring period subjects crossed over to
the alternate therapy for repeated anmbul atory bl ood
pressure nonitoring. The subjects denonstrated
el evations in nost henodynam c paraneters derived
from anbul atory bl ood pressure nonitoring during
the active treatnent period. Total diastolic blood
pressure was 69.7 mrHg versus 65.8 mtHg. That was
statistically significant. The total heart rate
was al so significantly higher during active
treatment. The rate pressure product, which is the
product of systolic bl ood pressure by heart rate,
which is an index of nyocardial oxygen demand, was
hi gher during active treatnent and this was
statistically significant.

[Slide]

Very few | ong-term studi es have been done

in children. They are listed here. |n genera
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these studies have yielded little information on
cardi ovascul ar risk

[ Slide]

MedWat ch cases, which are spont aneous
reports that are received by the FDA and are
compiled in the adverse event reporting system
saf ety dat abase, have been reviewed for various
reasons over the past few years and a question has
been rai sed about whether there is a potential
cardi ovascul ar signal for some of these ADHD drugs.
The non-fatal cardiovascular reports have incl uded
condi tions including syncope, chest pain,
myocardi al infarction, stroke and arrhythm as.
However, as is typical of spontaneous reports,
often these cases are not well docunented so there
are limtations in our ability to understand their
clinical relevance

There have al so been reports in children
and adults of sudden death. These have been
anal yzed. You received in your background package
a 5-year analysis. The calculated reporting rates

do not exceed the background rates, however we do
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not know the extent of under-reporting.

[Slide]

There was a pediatric advisory conmittee
| ast June at which the one-year post exclusivity
revi ew of adverse events which occurred during the
year 2004 for methyl pheni date products was
conducted, and there were two possible safety
concerns that were discussed, one of which was
cardi ovascul ar adverse events.

At that neeting, the reported
cardi ovascul ar events included a few cases of
hypertensi on, syncope, chest pain, prolonged Qrlc,
arrhythm as and tachycardia. The advisory
conmmittee agreed with the FDA at that tine that it
is not yet possible to determ ne whether these
events, especially the nore serious ones, are
associated causally with these treatnments. The
committee felt that the FDA shoul d pursue
addi tional means to characterize the cardiovascul ar
risks for all drug products approved for ADHD.
Potenti al options under consideration include

popul ati on- based phar nacoepi dem ol ogi ¢ st udi es,
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long-termsafety trials and other targeted
cardi ovascul ar risk studies.

[ Slide]

So, | would like to try to explain sone of
the linmtations of calculating what are call ed
reporting rates from spontaneous reports. First,
under-reporting. It is just not known how rmuch it
is. Does the FDA get 10 percent of all the cases?
Does it get one percent of all the cases? Nobody
knows and it is probably different for different
scenarios. So, the nunerator is just not reliable
for many reasons. Also, the denomi nator, which is
the drug use data, is really an estimte based on
nati onal projections.

So, we cannot cal cul ate incidence from
reporting rates and a conparison of reporting rates
to background incidence or between drugs is really
only a rough estimate. O course, there is always
confounding to take into account, which is are
there other drugs on board; are there pre-existing
conditions or risk factors.

[Slide]
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| amgoing to tell you about sone searches
that were conducted of the FDA's adverse event
reporting systemsafety database. You have sone of
this information in your background package. |
know it is rather lengthy and it probably | ooks
pretty inscrutable. | amalso going to present
sonme updated information that was devel oped by Dr.
Lourdes Vill al ba.

W | ooked at cases of sudden death and the
definition that we used is one that has been used
by the Wrld Health Organi zation, which is death
occurred i Mmediately or within 24 hours of an acute
collapse. In all of these anal yses we excl uded
cases in which death was caused by nulti-drug
overdose, or if drug abuse was reported, or if
death was clearly nost |likely due to another cause.

[Slide]

To give you a perspective on pediatric
sudden death, | would refer you to a review article
fromthe New Engl and Journal which really was quite
comprehensive, and it is in the background package.

It includes data on 469 sudden deaths from 9
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studi es of large popul ations. The rate of sudden
death in these popul ations ranged from1.3 to 8.5
per 100,000 patient-years, with rmales consistently
out nunbering females. In two-thirds of the cases a
specific cardiac cause was identified.
Extrapol ati on of these data suggests that each year
several thousand Anericans under the age of 20
years di e suddenly from cardi ovascul ar di sorders
For ages 1 through 30 years the nmpbst conmon cardi ac
causes of sudden death include nyocarditis,
hypertrophi c cardi omyopathy, coronary artery

di sease, congenital coronary artery anomalies,
conduction systemabnornalities, mtral valve

prol apse and aortic dissection.

[ Slide]

This is the conprehensive reporting rate
anal ysis that was conpleted by Dr. Lourdes Villal ba
in the reviewing division. Let nme try to explain
what you are looking at. Using these generic nanes
we are basically referring to all branded or
generic products and all formul ati ons of drugs

whi ch contai n met hyl pheni date, drugs which contain
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anphet am ne and/ or dextr oanphet am ne and
at onmoxet i ne.

For all age groups we obtained informtion
about the total nunber of perspectives dispensed
during the tinme period from 1992 through 2004 from
I M5. These are the total prescriptions that were
di spensed during that tine. | should note that
atonoxetine is a drug that was approved by the FDA
in Novenber of 2002 so there are only two years of
drug use data for this drug, whereas
met hyl pheni dat e and anphet am ne and
dext r oanmphet am ne, of course, are very old drugs.

Usi ng NDTI estimtes of the breakdown of
use by adult and pediatric age groups correction
factors were applied so person-year cal cul ations
were done for each of these products for the
pedi atric age group in person-years. | can tel
you a little bit nmore about that calculation if you
woul d like to know how that is done. This colum
i ncl udes the nunber of cases--that in Dr.
Villalba's review, were considered to be

unconfounded in the sense that there was no obvi ous
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drug abuse or the other factors that |
ment i oned- - of pediatric sudden death. Here are the
reporting rates.

So, if you think in terns of the
background incidence that | was telling you about
in the previous slide, you can see that these
nunbers are bel ow t hat background i nci dence.
However, you can inagi ne that we could apply
correction factors to adjust for under-reporting
that could put us up in the sane range. So, there
is really a question that we would li ke to have
answer ed.

[ Slide]

You often hear about the linmitations of
spont aneous reports but | would like to tell you
about one of these cases that | think illustrated
for us the potential hazard of a child, with a
previ ously undi agnosed structural cardiac
abnornmality, starting on a relatively high dose of
a stimulant. This pediatrician reported to us that
a 13 year old nale collapsed while working at his

conputer and he died suddenly after taking a single
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dose of anphetam ne m xed salts, 20 ng, for the
treatnent of ADHD. He had been seen by a physician
for a physical examthe previous day, with
conpl aints of school problens and was di agnosed
wi t h ADHD.

At the exam his bl ood pressure and his
heart rate were normal. His weight was 118 | bs.
He was reportedly active in sports. He took a
single 20 ng dose of the i mediate rel ease
formulation at 10:30 in the norning. He conpl ai ned
of tiredness about m dday, and he coll apsed at his
computer in later afternoon. A pulse was present
when energency personnel arrived but he was
pul sel ess at the hospital

An aut opsy showed i di opat hi ¢ hypertrophic
subaortic stenosis and an enl arged heart which was
said to be "filling his conplete chest." The
nunber of tablets was correct in the remaining drug
supply and no concom tant nedi cati ons were
reported. The reporting physician considered that
the cause of death was cardi onegaly and arrhyt hm a.

[Slide]
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Now on to adult sudden deaths, you can see
by looking at this slide that once you hit the age
of 35 sudden death is actually not a rare
occurrence. For nen, by the age of 45 the rate is
around 1/1,000 and for wonen by the time of 55 the
rate is about 1/1,000, and it increases steadily
wi th each advanci ng decade.

[Slide]

So, as you m ght expect, the cal culating
reporting rates for sudden death in adults were
really substantially bel ow background rates and, as
has been nentioned previously, for events that are
not rare in the general popul ati on spont aneous
reports are usually not a good way to understand
what i s happeni ng.

[Slide]

I amgoing to tell you a little bit about
non-fatal cardiovascul ar adverse events fromthe
5-year review that you have in your background
package. As | had nentioned, these were identified
as a potential signal in sone FDA revi ews.

Al t hough they are different from sudden death, they
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may be nore readily studied in clains databases
since they can be identified by ICD-9 codes, and
sudden deaths can be problematic to identify in
cl ai s dat a.

[Slide]

So, for pediatric cases with
met hyl pheni dat e--and these are serious events only,
and serious is a regulatory definition which neans
that the report was classified as requiring
hospital adm ssion or being life-threatening. So,
non-serious cardi ovascul ar cases are not included
inthis listing. For nmethyl phenidate in the 5-year
time period there were 8 reports. The nean age was
11.5 years; 5 nmales, 3 females. And, these cases
i ncl uded syncope, | oss of consciousness--these are
the reporter terns--dyspnea, palpitations or
arrhythmia in 6 cases, 1 abnornal heart biopsy, 1
non-fatal cardiac arrest, 1 stroke and 1 case of QT
prol ongati on.

[Slide]

In adul ts on nethyl phenidate there were 11

reports during that tine period, which included 2
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cases of syncope, 3 cases of hypertension--and,
agai n, these required hospital adm ssion--3 cases
of chest pain, 1 heart failure, 3 nyocardia
infarction, 2 arrhythma, 1 case of mtral valve
prol apse and 1 case of stroke.

[Slide]

During that tinme period for anphetanmine in
the pediatric age group there were 18 reports, 15
male, 3 female. There were 2 cases of syncope, 6
cases of hypertension, 4 dyspnea, 1 nyocardia
infarction, 5 arrhythmia, 1 left ventricular
hypertrophy, 1 thromboenbolic stroke and 1
subar achnoi d henorr hage

[Slide]

In the adult age group there were 17
reports with anphetam ne; nmean age of 42 years; 11
mal e, 6 female; 2 syncope, 3 hypertension, 4 chest
pai n, 3 dyspnea, 5 nmyocardial infarction, 6
arrhythm a, 3 cardi omyopathy, 3 stroke and 2
cardiac arrest. Again, as we had nentioned
previously, many of these cases are very inconplete

in their details and are really very hard to
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interpret as to their clinical relevance

[Slide]

For atonoxetine, which was only approved
nore recently, in Novenber, 2002, there have al so
been sinmlar reports received. These MedWatch
reports have included cases of arrhythm a, syncope,
cardiac arrest, myocardial infarction and stroke
both in pediatric and adult patients, and these
cases are currently under review.

[ Slide]

So, there are many chal |l enges at hand for
our discussion today. As you could imagine, we are
interested in not just acute but also chronic
effects of these drugs. You can see the very
di fferent background rates for the different age
groups for the events of interest. There is an
unknown i npact of confounders such as underlying
di seases or abnormalities, and the clinica
devel opnent prograns for the newer and the ol der
drugs woul d reflect different requirenents at the
time of initial approval

[Slide]
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Sone of the study met hods we m ght think
about--a large sinple trial is very attractive but
woul d power and feasibility be barriers for usefu
study in this condition? Wuld there be ethica
i ssues such as patient or parent acceptability of
random zati on? Then, of course, such a study would
be hugely expensive and who woul d pay for this?

[Slide]

There are pharnmacoepi dem ol ogi c
approaches. | amgoing to tell you briefly about a
case-control study that is under way | ooking at
pedi atric sudden death. In particular, we are
goi ng to seek your advice today about a | arge
popul ati on-based epi demi ol ogi ¢ study that the FDA
has undertaken for research contracts and is at the
feasibility stage.

[Slide]

The case-control study that | want to tel
you about, the principal investigator is Dr.
Madel yn Goul d, at Colunbia. The major aimof her
study is to exam ne the relationship between sudden

death in children and adol escents and the use of
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tricyclics or conconitant nethyl phenidate and

cl oni di ne, which Dr. Mshol der had mentioned was an
issue in the md '90s that had conme to attention in
the published literature, although we don't see

t hose drugs used as often today for ADHD

So, the cases are pediatric sudden deaths
during the period of 1985 through 1996 identified
using state vital statistics data. The target
nunber of cases is 400 sudden, unexpl ai ned deat hs.
The controls are children and adol escents killed in
not or vehicle accidents, and the data are stil
bei ng col | ect ed.

[Slide]

Dr. Gould has shared with us that a nmjor
difficulty in conducting a case-control study for
pedi atric sudden death is the identification of an
appropriate control group and the availability, or
unavail ability, of comnparable outcone neasures.

She has al so found that when | ooking at
medi cal examniner data there can be nmuch variability
in the toxicol ogy screens that are perforned.

Privacy issues can nmake it harder to obtain
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rel evant records, and there is difficulty getting a
| arge enough study popul ation to get enough power.

[Slide]

Dr. David Gcahamis going to tell you
shortly about the feasibility study and sone of the
findings to date in terms of whether there could be
enough power by conbi ning the four FDA research
contract awardees, which would yield 23 nillion
covered lives.

[Slide]

O her things that perhaps the
cardiol ogists in the roomm ght want to coment are
woul d echocar di ography studies hel p us out here?
Could we |l ook at risk factors versus chronic
ef fects | ooking at cardi omyopat hy or val vul opat hy?
Should we foll ow a prospective cohort over tinme?
Shoul d soneone do a preval ence study of users
ver sus non-users?

[Slide]

Shoul d we do a cardi ovascul ar PK/ PD st udy,
i ncludi ng an assessnment of heart rate, blood

pressure and QIc during exercise? Do we want to
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have a good collection of PK data for PK/ PD
correlation? And, there is an FDA gui dance
docunent that tal ks about such studies.

[Slide]

Shoul d we be studying | ower doses,
characterize the | owest effective dose and the
| onest effective dose produci ng the naxi nal
t herapeutic benefit? The dose-response
rel ati onship at | ower doses may not be known and
may have a safety advantage. And, is there a
possibility that sonme of these adverse effects are
occurring in poor mnetabolizers? Should we be
| ooking at issues like that?

[Slide]

I would Iike to acknow edge ny col | eagues
in the Ofice of Drug Safety and the Division of
Psychiatric Products, especially Dr. Lourdes
Vill al ba who worked on the conprehensive reporting
rate anal ysis.

DR CGRGCSS: Thanks very much, Dr.

Gel perin. The next speaker is Dr. David G aham who

will talk about ADHD drugs and cardi ovascul ar
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outcones, feasibility study results.
ADHD Drugs and Cardi ovascul ar Qut cones:
Feasibility Study Results

DR. GRAHAM  Good norni ng.

[Slide]

This nmorning | would like to talk about a
feasibility study that we have done in our
epi demi ol ogy contracts programw th the goal of
seei ng whether or not it seems practical and
possible to address this issue by observationa
study neans.

[Slide]

By way of background, the epiden ol ogy
contracts programrepl aces a cooperative agreenent
program whi ch we previously had for about 15 years.
Its purpose is to provide us with the capability of
addressi ng safety issues in a popul ati on cont ext
and, at the sane tine, to be able to coll aborate
wi th outside, non-governnent experts that can sort
of conpl enent the in-house expertise that we have.

Currently, there are four awardees. Kate

has al ready gone over who these sites are. You can
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see the nunber of covered lives that each of these
progranms has. An inportant aspect of these

dat abases is that they are related to health

i nsurance provision. So, in each of these

dat abases what is required, for the first three at
| east, is basically that you be enpl oyed and that
you get the health insurance through your

enpl oynent. The | ast database, the Medicaid

dat abases, are those tal king about people who
satisfy inconme criteria for being bel ow the poverty
line so there isn't the same age censorship there.
So, these first three databases are going to be
relatively deficient in patients over the age of
65.

Anot her aspect to recognize is that the
turnover in these databases can be quite high. At
one year the turnover ranges from about 8 percent
to 30 percent, and over 5 years from 25-80 percent.
So, this has inplications for the capacity to study
long-termeffects on use of a drug. Then, at the
bottom of the slide you can see what the funding is

for each of these prograns, and by research
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standards this is really a very small sum

[Slide]

I will describe a little bit what the
feasibility study is that we did with the goal of
trying to see whether this could be studied in
depth. For each of the drugs of interest we
established inception cohorts that included al
ages of patients exposed to the drugs. An
i nception cohort is someone who, by our definition,
during the study period had not received a prior
treatment with an ADHD drug for at |east 6 nonths
before starting treatment during the study period
whi ch, as you can see, covered a 7-year period for
three of the databases and a 4.5-year period for
one of the databases.

These were the drugs of interest, the ones
that Andy and Kate tal ked about, and we were
interested primarily in two age groups, children
and adol escents as one age group and then adults as
the second age group of use, but ending at 64 years
of age because there isn't nuch use above that in

t hese dat abases
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The outconmes of interest were the
cardi ovascul ar outcones, some of which have been
tal ked about previously. In addition to
unexpl ai ned death and nyocardial infarction, we
have stroke, arrhythm a, hypertension and pul nonary
hypert ensi on.

[Slide]

This slide shows the base popul ation of
these four databases conbi ned. Wat you can see is
that overall we have about 23 mllion covered
lives, of which 7 nmillion were in the age of
children and adol escents. The number of
person-years of observation is about 45 million
person-years in the children and adol escents group
and 95 mllion in the adult group. This is quite a
| arge base popul ation

[Slide]

Wthin that base population we identified
these inception cohorts for the three drugs that we
are interested in. This slide breaks down by age
category and drug the nunber of people who entered

the inception cohorts, the nunber of people who
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were newy treated with each of these ADHD drugs
You can see, for exanmple, that for anphetam ne we
had 191, 000 children under the age of 20 and a
little over 200,000 children on nethyl pheni date and
about 80, 000 on atomoxetine, for a total of nearly
500, 000 children treated with these drugs over the
study period we exam ned. Likew se for adults,
about 174, 000.

[Slide]

This slide | ooks at the use that each of
these patients had of the drug and suns it up in
person-time so we can see the cumul ati ve exposure
of drugs that we have to work with. Wat we can
see is that we have nearly 400,000 person-years of
exposure to these ADHD drugs in children and about
100,000 in the adult age group. You can also see
the breakdown by drug and age group. | should
mention--well, it is on the slide, but those were
in thousands, those nunbers.

[Slide]

This slide is just to show basically what

the sex ratio is with the drugs, the nale to fenale
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use. W can see, as was shown in previous slides
by Andy, that in our population as well the use in
children is predonminantly in males, the ratio being
about 3:1, and in the adult group it is pretty nuch
even, nale to female.

We don't have a good expl anation for why
that is. Two thoughts have cone to mind. One is
that the indications that are being treated with
adults may not be all ADHD so other conditions
being treated could | ead to other indications and
that could equalize the gender ratio. The other
that came to m nd was that wonen are nore likely to
seek nedical care than nen and so people who see a
physician are nore likely to get prescriptions and
maybe what we are seeing is a reflection of that.
In any event, the reality is that there is equa
gender distribution of use in the adults.

[ Slide]

The next two slides show the duration of
use, persistency of use over tinme in children and
adults for each of the drugs that we are interested

in fromour inception cohorts. Wat | would like
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to point out is that for nethyl phenidate and for
anphet am ne we see very parallel curves, with a
medi an duration of use of about 8 npnths.

The other thing to note is that there is a
very steep decline during the first 2 or 3 nonths.
What that suggests is that nost people who are
treated with these drugs, or at least a third of
the people who are treated with these drugs only
stay on themfor a very brief period of time. Then
also if we look at |onger periods of tine, say
beyond 12 nonths, beyond 24 nonths, we have
relatively few patients who remain on the drugs for
that length of tinme. So, this has inplications for
our ability to study duration of use effects.

[Slide]

Wth adults we see a simlar pattern of
use. The nmedian durationis a little bit shorter,
about 6 nonths for anphetam ne and net hyl pheni dat e.
For atonoxetine the median duration of use is a
little bit shorter. That is primarily due to, we
think, the fact that the drug has been on the

mar ket for a relatively short period of tinme so the
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ef fect of censorship of use, because of the end of
our study period, has a greater effect there.

[Slide]

I would now like to talk a little bit
about the cardiovascul ar outcones of interest for
whi ch we were able to obtain background rate
i nformati on: sudden unexpl ai ned death, acute
myocardi al infarction and stroke of all types. For
other events that we are interested in, such as
arrhythma, there are really no good statistics
that one can point at to cone up with background
rates, especially in children, so we haven't
presented that here.

As Kate presented in her talk, the
background rate in children and adol escents for
unexpl ai ned death is sonewhere between 1 and 9 per
100, 000 per year. |In adults, in the 20-64 age
group, it ends up being about 45 per 100, 000 per
year and over the age of 65 it goes up to about 700
per 100, 000 per year

Wth acute nyocardial infarction--these

rates were estimated fromdata that the Anmerican
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Heart Associ ation has published conbined with
census data, and we cone up with an incidence rate
between 10 and 20 per 100,000 per year but there is
a |l ot of uncertainty about the accuracy and
reliability of that rate. In adults below the age
of 65 it is about 200 per 100,000, or about 2 per
1,000 per year. Over the age of 65 the rates
exponential ly increase.

Finally for stroke in children and
adol escents, it is a relatively uncommopn occurrence
once you get beyond the period of infancy. During
the age between 0-1 the rate of stroke in children
is very high but after that it becones fairly | ow
and t hroughout adol escence is about 3 per 100, 000
per year. This rate has been reproduced in two or
three very | arge popul ati on-based survey studi es.
In adults below the age of 65 the rate is about 150
per 100,000 per year so it is very close in
i nci dence to what we have for nyocardi a
i nfarction.

[Slide]

So, we are dealing with relatively rare
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events in children and slightly nore common events
in adults. This slide describes, within the
i nception cohorts that | have described to you
al ready, what the nunber of events was that we
identified after they entered the inception cohort
based on primary discharge di agnoses fromthe
hospital. So, these outcones represent
hospitalized outcones; they are not outpatient
di agnoses. It was the nunber one diagnosis, the
di scharge di agnosis. These nunbers would be | arger
if we included secondary di agnoses, and it is not
uncomon for people to have nore than one
di agnosis. Because we are dealing with primary
hospi tal discharge di agnoses, these groups are
i ndependent so there is no doubl e counting of
i ndi vi dual s.

What | would |like to point out now are
just a couple of things. One, that we had 17
identified myocardial infarctions in children and
about 700 in the adults that we are interested in
studying. There were 14 cardiac arrests within

this inception cohort, at |east they have an ICD 9

file:///C)/dummy/0209DRUG.TXT (66 of 301) [2/21/2006 11:37:33 AM]



file:///C)/dummy/0209DRUG.TXT

code and a primary discharge diagnosis of cardiac
arrest. So, these were deaths in hospital. And,
76 in adults. For stroke we had nearly 50 in
children and about 400 in adults. For arrhythm a
we had a fairly substantial nunber and this was
somewhat surprising. The codes that we used to
identify arrhythm as included both supraventricul ar
as well as ventricular arrhythmas, so it is atria
and ventricular, but I would point out that these
are hospitalized arrhythm as so for many of the
nmore beni gn arrhyt hm as--tachycardi a, paroxysnal
ventricul ar tachycardi a--1 nean atrial tachycardi a,
things that wouldn't nornally be hospitalized,
woul d not be included in this code.

These are counts based on discharge
di agnoses. They do not represent validated
di agnoses. So, we don't know, for exanple, are all
these strokes actually strokes. W do know from
the literature that a primary di scharge di agnhosi s
of nyocardial infarction has a very high positive
predictive value in clainms data. So, these

probably, by and large, represent acute Ms.

file:///C)/dummy/0209DRUG.TXT (67 of 301) [2/21/2006 11:37:33 AM]



file:///C)/dummy/0209DRUG.TXT

Stroke also has a fairly high positive predictive
value. But for others, other ischenic heart

di sease, cardiac arrest, arrhythma, is really a
very m xed bag and validation of the nedical clains
by going back to prinmary nedical records would be
an essential component of any in-depth study.

Final | y hypertension--these represent
hospitalized cases of hypertension where the
primary diagnosis is hypertension. You have to
recogni ze that with typical hypertension you don't
hospitalize people for that. Hypertension in
children isn't all that common. So, although the
nunbers seemrelatively small, this is an area of
concern

(Slide.)

Finally, within the inception cohort, this
slide shows the nunber of deaths that occur w thin
each inception cohort fromall causes. So it is
not only these causes that we are interested in but
ot her causes. This would include deaths from
trauma, deaths from cancer, deaths from i nfectious

di seases.
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These deat hs can occur anytine after
cohort entry. That is inportant to realize
because, as shown on the persistency slide, people
don't remain on these drugs for extrenely |ong
periods of time. You might be in a health plan for
years but only have been on ADHD drugs for eight
nonths. So that means that there is a | ot of
unexposed tine in the record of each child, each
adult, that we foll owed.

So we don't know where in the history these deaths
occurred. That woul d be sonething el se that could
be done in an in-depth study.

These deat hs represent in-hospital deaths
only for two sites. One site didn't report any
deat hs because they didn't think to | ook for them
One site was able to give us out-of-hospital sudden
deaths as well as in-hospital deaths plus they had
i nkage of death certificates to the databases.

It turns out that at one other site, we
had a total of two sites, that had this |inkage and
so we were able to identify fromdeath certificates

sudden cardi ac deaths. Sudden cardi ac death has
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been validated in one of the databases. That is a
Tennessee Medi cai d database. For identifying
out -of -hospital deaths with other databases that
we tal ked about, the national death index would
have to be searched

A couple of things to realize here are
that hospital turnover, and we tal ked about the
hi gh turnover rates in these databases, you will
have peopl e di sappearing fromthe database. They
are in the inception cohort and they disappear.
Then the question is, will they di sappear because
their health insurance has changed or because they
died. So there would be nany, many nanes or Soci al
Security nunbers that will have to be searched in
the National Death Index to identify those who were
true deaths as opposed to the mpjority of whomare
alive but in some other healthcare setting. It
woul d al so take a fair anpunt of time and probably
a fair amount of noney.

Finally, because of the fact that we are
only deaths hospital deaths, and we didn't capture

out -of -hospital deaths and fromone site we didn't
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capture any deaths, these nunbers here are
substantially underesti mated of what actually
occurred in these inception cohorts.

[ Slide]

Cardi ovascul ar di sease in children is
relatively unconmon and when it occurs it is
usual |y associated with other identifiable causes.
So, we went to the literature to identify fromthe
literature what were viewed as bei ng conmonly
associ ated conditions with cardi ovascul ar di sease
in children. That is what this long |ist of
conditions is. Next to it are the number of
patients within our inception cohort who had at
| east one diagnosis for these conditions during the
time of their being in the inception cohort.

Unfortunately, we don't have these nunbers
stratified by age group, except for two of the
plans. What | can say fromthat is that within the
i nception cohort, when you |look at children from
these two plans but not fromour |argest plans, the
conditions that sort of stuck out, if you will, as

being prevalent to a relatively high degree were
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72
congenital heart disease and conduction system
abnormalities. So, we don't know how those
correlate with people who had events and that woul d
be sonmet hing that woul d be needed to be | ooked at
in an in-depth study, but it suggests that there
are potential confounders or risk factors, if you
will, that we would need to identify.

I nmean, think about structural cardiac
abnormalities, if it is not synptomatic it is not
goi ng to be diagnosed and nost structural cardiac
abnormalities aren't diagnosed. |HSS, idiopathic
hypertrophic subaortic stenosis, isn't usually
di agnosed until you are, like, on death's doorstep
or after you have died. So, the idea of being able
to identify these people antenortem before they
die or before you treat themwi th the drug is
sonmething to keep in mnd because probably there
are many people who are being treated who have
these underlying conditions which are not known to
themor to their physicians. So, they are
potentially at higher risk.

[Slide]
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Well, no talk about a study feasibility
woul d be conplete w thout a discussion of power.
So, the next five slides or so tal k about estinmates
of power, that is, the strength of our study to
find a particular outcome event identified, if it
is present.

What | have tried to do is break it up
into sort of mnyocardial infarction in children,
stroke in children and then M or stroke in adults
because the rates for those are pretty simlar in
the adul ts.

VWhat we have here, just to sort of
explain, is that | showthree different relative
risk levels, froma risk ratio of 2 up to a risk
ratio of 5, and the exposure cohorts in thousands
of person-years. So, if you go back to one of the
previous slides where | showed the anpbunt of
person-time that we have for each of the drugs by
age group or overall, you could identify what is
theoretically our study power.

For exanple, w th nethyl pheni date we had

about 220, 000 person-years of exposure in children

file:///C)/dummy/0209DRUG.TXT (73 of 301) [2/21/2006 11:37:33 AM]



file:///C)/dummy/0209DRUG.TXT

So, we go over here to about 220,000 and we have
better than 80 percent power, theoretically at

| east, to detect a 2-fold increase in acute
myocardial infarction in children. That is
theoretical based on this background rate. |If this
background rate is inaccurate, and it may very well
be, then these estimates woul d be inaccurate as
wel | .

[Slide]

For stroke, because the background rates
are substantially [ower, the anpbunt of power that
we have is lower as well. So, if we use the sane
exanpl e, nethyl pheni date in 220,000 person-years of
use, we go up and we see that to detect a relative
risk of 2 we would only have maybe 20 or 30 percent
power. It is only when we get up to sonewhere
between 3 and 5 that we have sufficient power to
detect reliably a risk ratio. Again, that is based
on this background rate.

[Slide]

Finally for adults, |ooking at nyocardi a

infarction and stroke, we have | ess exposure but we
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have hi gher background rates. So, for example, if
we were to ook at all-use conmbined in adults there
wer e about 100, 000 person-years of use, and we go
up on the slide and we see that we have nore than
enough power theoretically to identify a 1.5-fold
increase in nyocardial infarction or stroke in
adults if we conbined all drugs together.

[Slide]

Anot her way to think about study power is
can you cap the risk at a particular level. That
coul d have inplications because you may be willing
to accept a certain level of risk but find another
| evel of risk unacceptable. So, you can do a study
that m ght not have enough power to nail down and
say, oh, the risk is definitely a 2-fold increase
or a 3-fold increase but you mght still have
enough power to say we can be 95 percent or 80
percent certain that the risk isn't greater than
sone |l evel. Depending on what that level is, you
m ght rmake a judgnent that the benefits exceed the
risks. You mght also say, well, no, that is too

high a potential risk to justify whatever the
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benefits are. So, this is another way of | ooking
at study power.

If we were to assune that the relative
risk was 1, which is to say these drugs do not
i ncrease cardi ovascular risk at all, we go back to
our exanpl e of methyl pheni date and what this says
is that we have enough power to cap the risk at
about 3. What that would nean is that if there
were no associ ati on between net hyl pheni date and
myocardi al infarction, none whatsoever, the
confidence interval that we woul d have woul d
exclude a relative risk of 3. So, basically what
we could say is that the relative risk is no
greater than 3.

[Slide]

This is for stroke again, but here we
woul d be tal king about a nuch higher relative risk
The cap on the risk would be as high as a relative
risk of 10 whi ch probably wouldn't provide nuch
assurance to anyone because a 10-fold increase in
stroke risk would be extraordinarily high.

[Slide]
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This shows the sanme in adults.

[Slide]

Now, in this slide what | have attenpted
to do is conbine the information fromthe slide
showed earlier that showed person-tinme by age group
and by drug with the power cal cul ations that | have
shown. What is filled in each of the cells is what
is the relative risk that we have--the risk ratio
that we have at |east 80 percent power to detect
based on the background rates that we are working
Wi t h.

VWhat you can see fromthis exanple is that
for the individual drugs we can detect a risk ratio
of between 4 and 5 for anphetani ne or
met hyl pheni date and 10 for atonoxetine, and that is
because the use of atonoxetine is so low But if
we were to conbine all these drugs together we
woul d have pretty good power to detect a relative
risk of 3. In adults we have nuch better power to
detect a relative risk of 2 and, when we get all
the drugs conbined, less than 2. For nyocardia

infarction you can see sort of what the nunbers
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work out to be again, and al so for stroke.

[Slide]

Now, there are sonme additiona
considerations to power that need to be discussed
at this point. The way | have estinmated study
power here is based on background rates fromthe
literature and the person-tine of exposure that we
have in our inception cohorts. Wen you do that,
as is shown in this slide, | have the age groups
and the two conditions for which we have background
rates, what the background rate was fromthe
literature and what the nunber of person-years is
for all groups conbined, and what the nunber of
expected events would be if this background rate
was applied and then what the nunber are that have
been reported in our system recognizing that with
secondary di agnoses these are probably sonmewhat
under - est i mat ed.

Before going into depth in the slide,
there is one other way to | ook at study power. It
uses the same principles of background rates and

anmount of size that you have in the study, but it

file:///C)/dummy/0209DRUG.TXT (78 of 301) [2/21/2006 11:37:33 AM]



file:///C)/dummy/0209DRUG.TXT

79
is | ooking at power based on the number of events
that you need to have in order to denobnstrate a
particular relative risk. This is an approach that
is used quite frequently in random zed clinica
trials where a clinical trial would be designed to
capture X nunber of events. So, you will say we
will do this study until we have accunul ated 100
myocardi al infarctions because you have done these
power cal cul ations that say with 100 nyocardi a
infarctions we can detect a relative risk of 2 or
1.5.

So, if we ook fromthat perspective, the
nunber of events and what we have--al though the
relative risks that we showed previously for
myocardi al infarction for all drugs conbi ned was
about 3 based on the background rates that we have
shown, with 17 events we really only have 80
percent power to detect a relative risk of 5 or 6.
What that suggests is that either we have
under - ascertai ned nyocardial infarction or the
background rate that we are dealing with is higher

than what the real background rate is. | don't
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80
know what the answer to that is but | just want to
point out to the committee that there is another
way of | ooking at power.

For stroke, on the other hand, we have far
nmore events than we woul d have expected, and if you
approach power by the number of events that we
have, we have substantially nore power based on the
nunber of events than what is shown in the power
curves that | presented

I have circled here the nmyocardia
i nfarction nunbers just to highlight the fact that
we have this discrepancy and it could relate to
ascertai nnent of cases or to the background rate.

Al so, we have substantial nunbers of
cerebrovascul ar accident reports so that woul d
appear to be sonething that can be studi ed.

However, we shouldn't junp to concl usions.
The reporters out there shouldn't say, "oh, |ooking
at this we have shown that ADHD drugs increase the
risk of stroke in children" because we haven't
shown that. The reasons why you shouldn't junp to

t hose conclusions are that these are based on
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primary di agnoses only. There could be secondary
di agnoses. Well, that would argue to nake things
hi gher but these haven't been vali dated.
Furthernore, they may not have occurred during

peri ods of exposure. So, those are inportant
factors because if you have somebody who is treated
with an ADHD drug for 6 nonths, stopped it and then
a year later has a stroke--well, | can't attribute
that stroke very easily to their previous ADHD
treatnent. So, that is inportant to keep in mnd
so, reporters, please don't junp to concl usions;
you will create a panic before it is necessary.

[ Slide]

Finally, please understand that these are
prelimnary results. W have had crude definitions
of exposure and outconme. The outcones haven't been
val i dated. These represented outcones after entry
into the inception cohort. Their relation to
current exposure isn't known. The power
calcul ations are crude and there is uncertainty
about background rates.

[Slide]
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Nonet hel ess, | think, as Andy pointed out
in his talk and as Kate pointed out in hers, there
is a pharmacol ogic basis, a biologic plausibility
to be concerned about cardiovascular risk with
these drugs. The public health inportance arises
fromthe very high preval ence of use in children
and a growi ng preval ence in adults. Fromthe
public health perspective, this use in adults,
although it may seemto be relatively small in
terns of the overall use of the drug, its
i mportance nmay be as great, or greater, in terns of
the nunber of lives that are inpacted because the
background rates are much higher in adults.

So, if | increase the risk of death by a
factor of 2 in adults and the background rate is 50
per 100,000 per year and now it is 100, | have
created anot her 50 deat hs per 100, 000. For
children, if | amincreasing it from3 to 6 or for
100, 000 kids, | have increased the deaths by a
nunmber of 3. So, it is not to dimnish the
importance in children, but it is to say that the

fact that the use in adults doesn't seemto be so
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trenmendous, it still could be a very inportant
public health question

Sudden unexpl ai ned death is | think what
initially got us very concerned about this. After
| ooking at these feasibility data, arrhythni as have
al so junped out at us as sonething that is
important. But with respect to sudden unexpl ai ned
death, it is a very difficult outcome to study and
I think Sean Hennessy, on the committee, is
involved in a study right now where he is | ooking
at this. | have done studies in the past |ooking
at sudden death, and WAayne Ray, in Tennessee, has
done quite a nunber of studies.

What Wayne has shown is that it is
possible to study these outcomes. So, with
Tennessee Medicaid and with the Kai ser Research
Institute, Kaiser Permanente in California, both of
these places have death certificate |inkage. So,
that would facilitate the identification of sudden
deaths. Wth Tennessee we have the ability to go
back about 20 years. So, in terns of the amount of

person-tinme that we could accrue, it is quite
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substantial. Wyne has infornmed us that they have
about 150 or 200 sudden deaths over this time
period in children, which would suggest the
possibility of addressing this question for at

| east net hyl pheni date and anphet am ne.

For a feasibility study we see that we
have substantial person-tine of exposure. The
out conmes woul d require validation. Qur power
appears to be sufficient to address a nunber of the
out cones of interest.

And, the nunber of arrhythm a
hospitalizations really struck us as surprising,
and we don't know how nany of these are atrial
versus ventricular; how nany of those represent
aberrant pathways in conduction system
abnornalities that could be congenital in nature.
But the fact is that there is a substantial nunber
of them and with the pharmacol ogy of these drugs,
certainly, it wouldn't be unexpected. Realize that
arrhythm a is believed to be the primary pat hway or
mechani sm for sudden unexpl ai ned cardi ac deat h.

So, you put these things together and I think it
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sort of increases | guess our desire to go forward
with a study.

[Slide]

This last slide just shows for each of the
contract sites the principal investigator for each
of those sites, and fromthe FDA the principal
peopl e who have been working on this, but the
actual study teamis rmuch larger. Thank you very
much.

DR CGRCSS: Thank you, David. W are
going to stick to the schedule so we have a break
now, and it will be longer than is on the schedul e.
We will reconvene at 10:15. Thank you

[Brief recess]

DR. CGROSS: The next speaker is Elizabeth
Andrews who will tal k about the challenges of
studyi ng cardi ovascul ar outcones in ADHD.

Chal | enges of Studying Cardi ovascul ar
Qut comes in ADHD

DR. ANDREWS: Thanks very nuch.

[Slide]

I was asked to speak to you about
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met hodol ogi ¢ i ssues relating to the neasurenent of
t hree cardi ovascul ar out cones--nyocardi a
infarction, stroke and sudden death in

ADHD- -primarily focusing attention on the use of

| arge el ectronic databases. | hope that this
overview wi Il provide some frane of reference for
t he subsequent discussion that you will be having.

[Slide]

As an epidenmiologist, as | |ook at the
questions that energe fromthe briefing book and
fromthis nmorning' s presentations, | have five
basic questions: What is the absolute risk of
myocardi al infarction, stroke and sudden death in
users of ADHD nedi cations? |s that risk higher
than the risk in the general population? |Is the
risk of these outcones higher in users of ADHD
drugs conpared with people who have ADHD who don't
use these drugs? Then, do these risks, if they
exist, differ across the different drugs for ADHD?
G ven the conplexity of the issue and the
difficulty of studying these outcomes, | amleft

wi th anot her question which was nentioned in Dr.
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Graham's talk, what is the upper limt of a
potential increased risk associated with these
products, within the limts of study feasibility?

I think all of these are interesting and
i nportant questions but | think first it is
i mportant to understand what are the consequences
of the answers, and | think we should start with
the ultimte goal

[ Slide]

I was going to phrase this as a question
but | turned it into a declaratory statenent--we
shoul d be measuring the risk difference, not the
relative risk. It is inportant that we | ook at
measures that have an inpact at the popul ation
| evel and that are understood. As we have heard
this norning, if we have a baseline risk of
1/ 100, 000, a 10-fold increase in risk sounds really
scary. That might equate to a risk difference of
9/ 100, 000 or 9 additional cases of an event, which
may still sound scary but is easier to understand
in the popul ati on context.

So, two policy questions: Wat are the
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added risks, if any, and what risks would have
public health or policy significance, given the
benefits of treatnent, an aspect that we really
haven't di scussed very nmuch this norning? Then,
what | evel of increased risk would be acceptable to
patients and their famlies? And, | haven't really
heard any tal k about that question but |I think it
is an inportant one.

[ Slide]

So, we can consider what an ideal study
woul d | ook like to answer sonme of these questions.
First of all, we would select froma database or
recruit into a large cohort individuals who have
ADHD. Then we woul d separate those into those who
have received treatment with ADHD nedi cations and
those who did not and then we would have a genera
popul ati on conpari son

In our ideal study we would be able to
know exactly when each of these individuals took
their first dose of an ADHD treat nent and when they
took their |ast dose, and exactly what dose they

took and how they conplied with the drug, and we
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woul d understand that for each course of therapy
and when they switched. W would be able to
identify 100 percent of the outcones of interest
with absolute certainty and be able to characterize
those events by severity and other characteristics.

We woul d be able to nmeasure all risk
factors. W would be able to | ook back into prior
medi cal history and understand the risk factors for
cardi ovascul ar out come, including cardiac
abnornalities that may not have been identifi ed,
and we woul d be able to capture information on all
conf ounders, including substance abuse which, as we
have heard, have been inportant in a nunber of the
cases that have been reported to the FDA.

Qur followup woul d be absolutely
conmplete. We would follow all of these patients
over multiple years to be able to observe risk over
time, drug switching over time, and our analysis
woul d gi ve us an absol utely unbi ased conpari son of
the differences across all of the groups of
interest. W would have sufficient precision to be

able to rule out relatively small increases in
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risk.

[Slide]

Now, we all have to face the fact that we
will not be able to conduct the ideal study and we
will be forced, because of the rarity of the
events, to utilize to some extent |large electronic
adm ni strative databases. So, | would like to
drill down into each of these categories of sort of
prot ocol devel opment, not that a protocol should be
devel oped by committee but | think this helps to
frame the issues as we consider the feasibility of
st udi es.

First of all, let's talk about subject
selection. Shall we limt a study only to those
i ndi viduals who are treated with ADHD nedi cati ons?
Those are easy to identify in a clains database.

WIl we restrict the study to those who
have docunented di agnosi s of ADHD? That may be
more difficult because a prior diagnosis may or may
not exist in a clainms record, especially one that
goes for extended periods of tinme.

We will obviously want sone type of

file:///C)/dummy/0209DRUG.TXT (90 of 301) [2/21/2006 11:37:33 AM]



file:///C)/dummy/0209DRUG.TXT

conparison group not treated with ADHD nedi cati ons
and, as we have heard, for nany reasons it is very
inmportant to |l ook in pediatrics and also in adults
and we may want to consider whether to limt the
age distributions at the | ower ends and the higher
ends or include all ages consistent with the
utilization of these products and just stratify the
results. O course, as one were devel oping a

prot ocol one woul d consi der whether there were
exclusions to be nade a priori

[Slide]

I think a real key question relates to how
we | ook at exposure. Does it nmake sense to
consider all drugs for ADHD in a single category?
ldeally, we would like to be able to differentiate
across individual drugs. That is probably not
possible. Does it make sense to categorize the
drugs into stinulants and all others?

How do we consider the other drugs that
don't have specific indications for ADHD? | think
we heard that tricyclic antidepressants, bupropion

and other drugs are sonetines used in ADHD but they
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are used nore often for depression and ot her
indications. Do we need to attenpt to evaluate the
utilization of those drugs in ADHD? | would
initially say no, but if our study ultimately |eads
us into different treatnent recomendati ons we

m ght wi sh we had i nformati on on the cardiovascul ar
events associated with those drugs in ADHD

Then | would point out that we need to
t hi nk about whether to include incident users or,
as Dr. Graham nentioned inception cohorts, versus
preval ent use. Fromwhat | could tell, we don't
know a | ot about the distribution of the risk of
cardi ovascul ar events according to duration of use.
Wth many products the highest risk period is in
the early days or weeks of treatnent. However, in
this particular case we nay have a risk that could
increase with cunul ati ve exposure over tine.

It would be very inportant, therefore, in
any study that we choose to design to identify new
users so that if we picked only individuals who
were al ready using the product we mght find that

we had excl uded individuals who had al ready been at
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the highest risk and we were | ooking at people who
were predomnantly lower risk. So, we should

sel ect all new users and use as nuch data as we can
to verify that there was no prior use, which is a
tradeoff in database studies where we would like to
have lots of followup time to eval uate events, but
we al so need to |ook at prior tinme to exclude risk
factors and ot her exposures.

Well, shall we look at multiple
medi cations for the sane patients? W know that
patients do switch fromone treatnent to the other
and it seems that we would be smart to | ook at al
peri ods of use for these products but being aware
that maybe there is an issue with risk over tinme if
patients are switching anong the stinulants

[ Slide]

The outcones of interest would be acute
myocardi al infarction, stroke and sudden death and
they share certain features. The rates, as we have
al ready heard are extrenely rare in children and
they are much nore common in adults. The risk

factors for these events al so vary by age.
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[ Slide]

Let's | ook at myocardial infarction. Most
cases result in a patient comng to medica
attention so there would be a claimfor service and
we could identify nost cases through adm nistrative
clainms. Prior studies--and there has been a
substantial ampbunt of work done in this area--have
denmonstrated a very high positive predictive val ue
in using clainms algorithnms to identify cases of
myocardial infarction. Therefore, we would not be
faced with the chall enge of having to abstract
medi cation records on every patient where there was
a clains diagnosis of M.

One of the linitations, however, in using
a clains database to | ook at myocardial infarction
is that there would be sone cases, particularly
those that resulted in sudden death, that m ght not
be seeking nmedical attention and, therefore, not be
in the database. This would be an issue if the
drugs were preferentially associated with an
i ncreased risk of sudden death as opposed to

myocardi al infarction that was not acutely fatal
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If that were the case we would, in a clainms only
dat abase, m ss that association

[ Slide]

The study of stroke is very sinmlar to
myocardial infarction in that nost cases do result
in medical attention. Cases can be identified
through clains, and prior studies, using just
hospital diagnosis in Medicare, have shown a fairly
hi gh positive predictive value that accuracy woul d
probably increase with the inclusion of diagnostic
procedures, as well as prescriptions follow ng the
hospitalization. d ainms alone, however, will not
be able to differentiate between ischenm c and
henorrhagi ¢ stroke so sonme chart review night be
needed, or the evaluation of clains for
prescription of drugs to identify users of
anticoagul ants as a marker of ischem c stroke.

It woul d al so be inportant to distinguish
bet ween new and repeat strokes. Fromthe
literature that | reviewed, over 20 percent of
hospitalizations for stroke were actually repeat

strokes, and | think the i ssue we woul d be
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interested in here would be incident stroke unless
one thought that these drugs mght increase the
risk of stroke in those who had prior strokes.
And, again, cases not resulting in nmedica
attention, acute deaths, would be m ssed in nost
cl ai ns dat abases.

[ Slide]

So, | think stroke and M are fairly
straightforward to evaluate in electronic
dat abases. Sudden death will be the nost
difficult. Mst cases don't result in medica
attention. |f exposed cohorts are followed from
electronic clains data there needs to be a link to
vital records to be able to ascertain deaths and to
obtain information fromdeath certificates. Death
certificates are not the best source of infornmation
on cause of death but when there has been an
aut opsy, then the cause of death will be recorded
much nore accurately and the death certificate wll
i ndi cate whether or not an autopsy has been
performed and they will be perforned for nobst cases

of sudden death in children. So, we can have

file:///C)/dummy/0209DRUG.TXT (96 of 301) [2/21/2006 11:37:34 AM]



file:///C)/dummy/0209DRUG.TXT

reasonabl e assurance, although it would be nost
useful to be able to evaluate the coroner's reports
to understand the circumstances of death and try to
under st and whet her these deaths were actually
sudden cardi ac deat hs.

[ Slide]

You have already seen one extensive list
of risk factors for these events. This is a snmall
list of risk factors but in designing these studies
it would be inportant to do a thorough eval uation
for each of the individual outcones of the risk
factors that are nmpbst inmportant to those outcones.
Sone of these outcones will be readily available in
cl ai ns dat abases, such as di abetes, epilepsy,
treated hyperlipidenia. Prescription medications
will be available in the databases.

O her potential risk factors will probably
not be available in a clains database, specifically
hypertension unless it is treated, cardiac
abnornalities unless they have been di agnhosed and
are still in a current claim Oher factors that I

think are inportant to these outcones include race,
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snoki ng, substance abuse and obesity which will not
be available at all in clains databases and wl|
not be reliably recorded in el ectronic medica
records.

[Slide]

So, let's think about the study design
This diagramis a clear representation of the
di fferences between a cohort study and a
case-control study. What this represents is a
source population in which the white circles are
t he exposed individuals and the black circles are
t he unexposed i ndividuals who were foll owed over
time until they devel oped the outcome of interest.
Say we are |ooking at stroke, these would be the
cases of stroke in unexposed and exposed and from
this we can |l ook at the rate of events by exposure
| evel

We get alnmpst the identical result froma
case-control study where we | ook at the cases which
were exactly the sane cases as in our cohort study,
but what we do to understand the distribution of

exposure is to take a random sanpl e of the source
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popul ation and then, when we do a sinilar analysis,
we will conpare the exposure rate between cases and

controls and should cone up with the same result.

[SIide]
In a cohort study we will identify new
users of the drug. We will include only those who

have in their prior 6-12 nonths no exposure to

ot her ADHD drugs and we will follow them forward
for the devel opment of the outcones of interest or
until the end of follow up. For those patients who
switch drugs, in our protocol devel opment and

anal ysis plan we will create operational

definitions of risk period that are consistent with
use and prescribing patterns. 1In a clains database
it is inportant to understand that we will know the
date that a prescription was filled and we can
assune the duration of treatnment to be roughly 30
days. Most prescriptions are for a 30-day period.
But we don't know nuch about conpliance and we
don't know what happens when they start another
drug. We will have to make sone assunptions about

how to deal with gaps and overlaps in prescription
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100
records. Then, obviously, we will follow the
i ndi vidual s without ADHD treatnent simlarly.

[Slide]

In a case-control study there is a very
simlar process. W will identify cases and
non- cases and then | ook at their prior exposure to
ADHD drugs, controlling for everything else, and we
have the sanme issue in creating operationa
definitions of exposure periods relevant to the
out cones.

[Slide]

In terms of the data collection strategy,
it is clear sone of the data, as we have said
before, will be available in electronic clains.
These include age; sex; some of the denographics;
exposures to the ADHD nedi cations; the outcones, at
least in M and stroke. We will devel op al gorithns
to identify these based on inpatient and outpatient
and prescription drug records. W will be able to
i dentify many potential confounders through their
medi cal clains and we will | ook at patients

| ongitudinally | ooking at observation tinme prior to
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and after their initial exposure.

[Slide]

But for the data that are not avail able
fromthe electronic clains, if we think that
information is critically inportant to obtain we
will have to | ook at some suppl enental data
collection strategy. You have already heard that
there is the ability, at least with some data
sources, to link those patients who have been | ost
to foll owup and who have no continui ng nmedi cation
clainms for service with vital records to ascertain
deat h and per haps even obtain copies of coroner
reports to understand cause of death and
circumstance of death and whether there have been
prior unrecogni zed cardiac abnormalities.

Medi cal record abstraction has been one of
the mantras of drug safety epideni ol ogi sts--you
know, never do a study of an outcome w t hout being
able to validate clains. However, in the case of
stroke, M or nyocardial infarction we nmay not
actually need to abstract records on all of those

events to validate the events. However, if it is
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important to distinguish between ischem ¢ and
henorrhagi c stroke we may need to pull sone records
for those that are not clearly identifiable based
on cl ai ns.

[Slide]

Then, for the information that is not in
any nedi cal encounter records, |ike race, body nass
i ndex, snoking, perhaps over-the-counter aspirin
use and substance abuse, one woul d have to obtain
that information directly frompatients or
famlies. That could be done through sonme type of
survey of patients with ADHD. This is a picture of
sonmeone participating in a survey online. It could
be done through tel ephone, mail or in-person
intervi ews.

[ Slide]

This is not a sinple issue and it is not a
single study. The study questions really sort
thensel ves by the three different outcones, or
perhaps four if arrhythnmias are to be included, and
they sort thensel ves by pediatrics and adults.

Ri sks for these outcones and risk factors differ
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bet ween pediatric and adult popul ations. For
exanpl e, cardiac abnornalities will play a |arger
role in these outconmes in pediatrics than in
adults. Cigarette snmoking will be nore inportant
in adults. Then, the risk factors may differ
across the outconmes. For exanple, epilepsy is a
risk factor for sudden death but probably not a
risk factor for M or stroke so six different sets
of analyses will be needed in order to address
t hese questi ons.

[Slide]

The anal ysis plan should be fairly
straightforward to neasure the incidence of each
event as the nunmber of cases over person-tine of
rel evant exposure conparing the incidence of events
by exposure category, whether that is all ADHD
drugs or stimulants versus others versus the
general population. |In ideal circunstances, we
would Iike to stratify on age, gender and other
i nportant covariates. In adults, because the
out comes are nore comon, we mght be able to node

the incidence ratios for ADHD drugs versus the
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general popul ati on using sone nultivariable
nmodel i ng techni ques where we can control for
measur ed confounders. Then, in the ideal study we
woul d conpare drugs or at |east drug categories

[Slide]

For these confounders that cannot be
measured from an el ectroni ¢ dat abase we can, as
menti oned before, conduct a survey to understand
the preval ence of these confounders in the ADHD
popul ation. Then, we can use the information from
that survey and fromthe nedical literature to nake
external adjustments to control for confounders and
estimate the anpbunt of bhias that m ght have
resulted. So, in this case we will obtain the
preval ence data froma survey. W wll obtain
preval ence data on the confounders in the genera
popul ation fromthe literature or from ot her
nati onal surveys. Then, fromthe literature we can
| ook at the size of the association between these
confounders and outconmes--there is a substanti al
literature on things |ike snmoking and M--and then

use that information and apply it to our study to
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adjust, as we would do any external adjustnment, and
then conduct sensitivity anal yses to understand the
extent of the bias that could have resulted from
failure to identify these unnmeasured confounders.

[Slide]

You have already seen sone power curves
but I think the point can't be overstated that the
size of these studies will be driven by the outcone
rates, but they will be restricted by the
availability of data sources. These outcones are
extrenely rare in pediatrics, with rates | ess than
2/ 100, 000 so, at best, our study may be able to
establish an upper bound of a potential increase in
risk.

[Slide]

This is a different sanple size curve
whi ch assunes a baseline risk of 3/100,000 over a
foll owup period of 3 years which m ght be the best
you can do from sone cl ai ns dat abases. W assune
that the expected relative risk is 1. So, what can
we rule out? This is the probability that the

upper limt of the confidence interval will be |ess
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than 3. If you extended this curve to get up to an
80 percent probability that the confidence limt
will be less than 3 would require approxi mately
450, 000 patients in each of the 2 exposure groups
assuning a 1:1 ratio of exposure to
non- exposure--so, a very anbitious sanmple size

[Slide]

The outcones are nuch nore common in
adults so we may actually be able to conpare risks
bet ween drugs and | ook at sone of the risk factors,
and this is a nmuch nore nanageabl e study.

[Slide]

This is the sane type of curve for an
event that occurs 3/1,000 over a 3-year period.
Here we are looking at the probability that the
upper confidence limt will be Iess than 2, and we
will be able to reach that point with 90 percent
probability with about 16,000 individuals in each
exposure group, and | think that is very achievable
fromthe data that we saw fromthe feasibility
st udy.

| wanted to point out, back to the issue

file:///C)/dummy/0209DRUG.TXT (106 of 301) [2/21/2006 11:37:34 AM]



file:///C)/dummy/0209DRUG.TXT

107
of children, that | amassum ng that we are | ooking
at these large clains databases but there are other
sources of information and we have to consider the
national children's study that is under
devel opnment, sponsored by a nunber of federa
organi zations. That study will attenmpt to enrol
100,000 infants, actually enrolled prior to birth,
and follow themto the age of 21. That will allow
an enornous amount of very precise neasurenent on
an annual or sem -annual basis of various
exposures. However, for the issue that we are
| ooking at | think even that large study will not
be sufficient for our purposes.

[Slide]

If we go back to our ideal study design we
see that there are quite a few differences between
the ideal and what we are likely to be able to
achieve. Three problens that | think are
troubl esome but perhaps not insurnountable are that
sudden death will not be conpletely captured
probably in any scenario, although it |ooks Iike,

fromthe Medicai d databases at | east in Tennessee
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and | believe it was Washington State that we wll
have a better chance than in other places. Race
information will not be measured directly and
subst ance abuse information, even under the best
circunstances or confidential surveys, will not be
compl ete

[ Slide]

So, a few final points on study design
The data collection and anal yses need to be
tailored to each of the 3 different outcones.
Anal yses will differ between children and adults
because risk factors are different and rates of
events are different. No single database will be
sufficient so we will be faced with the need to
pool information across multiple studies. Large
medi cal dat abases, such as clains and el ectronic
medi cal records, are absolutely essential to this
kind of research. However, they are limted to
medi cal encounters and associated data so they wll
not be sufficient for everything, but they can be
suppl enent ed t hrough |inkage, for exanple, through

vital records data and may be suppl erented by
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patient-based surveys and al so chart extraction

[Slide]

So, as we think about the possible
rel ati onshi p between ADHD nedi cations and their
benefits and their potential increased risk of
cardi ovascul ar events over the general popul ation
or patients not treated for ADHD, it seens that
policy decision is key. It would be ideal if we
coul d establish the threshold and understand what
is the level of increased risk given the benefits
that would dictate a change in prescribing
behavi or, conpliance behavior and w llingness of
famlies and patients to assune the risk of a
product to deal with the ADHD synpt ons.

If we established that policy threshold,
then our job would be nmuch sinpler in designing the
research. \Were the data are feasible to collect
we coul d design a study that woul d address these
| evel s of concern. |If such a study is not
feasible, then we could continue active
surveillance in order to further reduce the

uncertainty about potential increases in risk
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Thank you.
Questions and Answers

DR. GRCSS: Thank you very much, Dr.
Andrews. The floor is now open for discussion from
the nenbers at the table.

[ Audi o mal functi on]

DR NISSEN. | will try to speak up. | am
pretty soft-spoken so it is hard. The question |
want to get sone answers on from any of the
sponsors or anyone in the agency is we know t hat
these drugs all increase blood pressure and heart
rate. Let's for a noment make an assunption that
t hose changes and physi ol ogi cal paraneters are the
expl anation. The paraneters are the nmain drivers
around t hese sudden deaths, arrhythnm as and stroke
that we are worried about. So, clarity about the
relative effects of these agents on those
physi ol ogi cal parameters would be very useful. For
exanpl e, do we know that the anphetanines are nore
likely to raise blood pressure and heart rate
compared to, let's say, nethyl phenidate. You know,

what do we know about the newer agents? This would
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be very hel pful because we can't study everything
here but we have to have some prior information.
The reason this question | think is very rel evant
for the coomittee is that we know that other agents
in this class, |ike Ephedra and phenyl propanol am ne
and fenfluranine, and so on, have this effect. So,
I would Iike to know have there been any
conparative studies? Can anybody hel p us
under st and t he physi ol ogi cal effects of these
drugs?

DR CGRGCsSS: Dr. Dal Pan, whom woul d you
suggest ?

DR DAL PAN. | would ask Dr. Gelperinif
her review of the literature identified any
comparative studies. Then | would also like to ask
Dr. Laughren if he is aware of any studies.

DR CELPERIN: | would also like to put
the sane question to coll eagues in Neuropharm, but
what struck me in looking at the literature is that
because for ADHD really the clinical trials are
short and small typically, and efficacy is

denonstrated fairly expeditiously, there is very
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little long-terminformation. Also, cardiovascul ar
measures--1 amnot aware of them being identified
as an endpoint for careful assessnment, such as, you
know, a thorough QTc evaluation. Also, blood
pressure, as | amsure Dr. N ssen knows, if it is
only measured once you would tend, in a
pl acebo-controlled clinical trial, to bias toward
null effect because it is not a very precise
measure. For instance, if you are devel opi ng drugs
to treat hypertension you neasure the bl ood
pressure 3 tinmes and you identify it as an endpoint
of interest; it is not an incidental measure. But |
think I would ask nmy col | eagues to address that.

DR LAUGHREN: | can comment briefly on
the type of studies that we typically see in
devel opment prograns for these products. They are
generally of two types. W have what are called
| aboratory cl assroom studi es which are usually
smal |, brief in duration, crossover studies, and
al nrost never have conparison drugs. It is usually
the drug of interest versus placebo. Those are

probably the best data we have | ooking at bl ood
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pressure and heart rate, and even those are not
i deal because that is not the primary purpose of
those studi es.

Then you get to the outpatient studies
whi ch are, you know, often 2, 3 to 4 weeks where,
again, you rarely see an active conparator and it
is not a requirenent of law to conpare these drugs
in a devel opnent programso that is why we don't
typically see those studies.

So, the bottomline is that we don't have
very good head-to-head conparisons across drugs in
this broad class that precisely neasure changes in
bl ood pressure and heart rate, not that | am aware
of .

DR. CGRCSS: Just an editorial comrent, if
the requirenent to do head-to-head conparisons is
sonmething not in the law, rmaybe the | aw ought to be
changed because we need that for nmore than just
these drugs in general. Yes?

DR RAPPLEY: There are two studies from
2004 and 2005, open | abel, one, in 2005, an

open-1| abel extension of a random zed, controlled

file:///C)/dummy/0209DRUG.TXT (113 of 301) [2/21/2006 11:37:34 AM]



file:///C)/dummy/0209DRUG.TXT

114
trial. It had 568 patients and it | ooked at the
cardi ovascul ar paranmeters we have been di scussing
on | ong-acti ng dextroanphetan ne and anphet am ne
products. The other did the sane in a one-year
open extension trial, with 432 patients with
| ong- acti ng net hyl pheni date. So, while the sane
children weren't conpared on these nedications, it
is quite a lot of information |ooking at both
| ong-t er m dext roanphet ani ne--1ong term being one to
two years, and nethyl pheni date.

DR. NI SSEN. And the magnitude of those
changes, if you could share that with us?

DR RAPPLEY: Well, you know, maybe | will
see if | can get copies of this and share that with
you because | have not anal yzed the difference
nmysel f.

DR GRCSS:  Robyn?

M5. SHAPIRO. From my perspective, the
di scussion is lacking a big piece in that in order
to do risk nanagenent we have to assess risks--and
| appreciate the safety signal discussion--against

benefit and | haven't heard nearly what | need to
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hear about benefit. | think that with respect to
this drug and this condition it is particularly
i mportant because we are treating a | ot of
children. So, if the benefit, for exanple, is to
make |ife easier for the decision-nakers, that
being their parents, patriae obligation is that we
have as the state, as the governnment, as the
regulator, to figure out whether the risks are
reasonable in terns of the benefits is a critica
pi ece of this conversation and | haven't heard
anyt hi ng about it.

DR. CGRCSS: Dr. D Agostino, you had a
question?

DR D AGCSTINO It is on a different
topic; can | nove to a different iten? \Wat |
wanted to ask is a couple of questions fromeither

David or Elizabeth in terns of the studies and the

power issues. In trying to think of this
afternoon, | am bothered by the sort of paraneter
of abuses. | was involved with the PPA studies and

we tal ked about designing epi-type of studies and

we ran into a lot of trouble with the new users
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versus duration, and so forth, and | don't get a
sense fromthe power cal culations--there is just so
much you can do and | want to congratul ate the
presenters for all the work they did do, but there
is just so nuch you can do in ternms of putting
these together. But it seens to nme the power
calculations are all sort of driven on
person-years. Even though you pay lip service to
maybe new users versus |long duration, and so forth,
none of that seens to be clarified in the
calculations. What if it really is new users?
VWhat if you really have to build up long use?
don't see those coming in and | don't know how to
really evaluate sone of the itens in the power
cal cul ations that were given

Anot her question--1 will just rattle off
my few questions and, hopefully, get some answers.
Another is the risk factors by age. It seems to ne
like it is a different study in children than it is
in adults. So, are these power calculations really
for the six different possible studies or do you

sonmehow or ot her think you can conbine the data?
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am not sure you really can. | think you are
| ooking for different things in the children than
you are in the adults. | think we can do sort of
traditional cardiovascul ar types of studies for the
adults; | amnot so sure with the children

Then, the other idea is this case-control
and taking a random sanple. | have been invol ved
in so many case-control studi es where we have taken
a random sanpl e and we said those are going to be
our controls, and they don't | ook anything like the
cases in terns of risk factors, and should we
control for them and so forth? So, | amnot sure
that we have heard how one can really grapple with
the control issue and getting good controls. | know
we will go over and over this but if we could hear
sonme di scussion on that or some answers to ny
gquestions | would really appreciate it.

DR. CGRCSS: Dr. Graham do you have sone
answers?

DR. CGRAHAM Wl I, maybe. Regarding the
first question about new users versus preval ent

users, in the data that we presented from our
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feasibility study, those were all incident users so
they are new users. Now, if you conpare the two
slides, one slide shows the actual number count of
patients who are new users and then the adjacent
slide is the person-years contributed by those new
users in toto. So, if you look at the two slides
think there are nmaybe, like, 450,000. |If you | ook
at age 0-19, there are about 450,000 individuals
treated with any of the three drugs that we are
tal ki ng about, and you can see the nunber for each
cell inthe slide. |In the next slide is the nunber
of patient-years. So the 450,000 individuals
contributed about 400,000 person-years of tine on
drug.

Now, observation time in that entire
cohort is nmuch larger than just the 400, 000
person-years because there is tinme off drug, and we
foll owed them from when they entered the inception
cohort until they either left the database or the
end of our observation period.

So, skipping your second question for the

nmonent and getting to the third question on the
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control groups, we didn't tal k about that
intentionally here because the idea was to pick
your brains for grappling with that. That is
always a difficult situation. Al these studies
rise or fall on the control group

There are two thoughts that | have. One
is that tinme on drug isn't forever. W see that
peopl e don't stay on these drugs for a long, |ong
period of tine. That tells us one thing, that we
are probably not going to be able to | ook at the
effects of chronic use very well. But for
shorter-termuse we probably can take a | ook at
that, and we mght be able to use the sane
patient's tine off drug as a conparison, basically
summ ng up person-time on drug, person-time off
drug, and | ooking for the occurrence of events
during those, because with distribution of events
we don't know where those events fall with respect
to use. So, in that design the conparator group
woul d actually be unexposed tinme within the
i nception cohorts.

The second conparison group that cones to
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mnd is probably |l ess satisfactory, and that is to
take a popul ation control that is not exposed to
these drugs. The reason why | say that is because,
as Elizabeth pointed out in her talk as well, it is
virtually inpossible to identify people with ADHD
who aren't being treated. The diagnosis isn't
uniformy used. It has not been validated. It
probably has a ot of misclassification in it so
the only way you know that sonebody has it is if
they are being treated with the drug.

Now, the second question--could you repeat
your second question, the one in between?

DR D AGOSTINO Yes, | think the
potential studies of young--

DR. GRAHAM Ch, yes, young and ol d--

DR D AGOSTINO --would be different than
in old.

DR. CGRAHAM Yes, there is no question
that that will be the case. Wen we |ooked for the
potential confounders, our oversight was that we
didn't ask it to be stratified by age and out cone.

I wish we had but we didn't so all we know is sort
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of in very crude terns what we have. The idea
woul d be that we woul d, of course, have to adjust
for these in the in-depth study.

In ternms of adults versus children, yes,
the risk factors that we are interested in will be
different. 1In ternms of how we go about these two
studi es and whether they are feasible or not, in
the power cal culations that | gave, taking the
slide that had sort of the matrix of age by drug
and nunber of person-years in each of the cells and
then conbined sort of for each age group overal
for the drugs, then going to the power curves--and
the power curves that | showed had two for
children, one based on a background rate for M,
anot her based on the background rate for CVA, and
then for adults separately we used the background
rate for adults to try to cone up basically with
power cal culations that are tailored to the anount
of person-tinme we have in those particul ar age
groups and what the background rates were for those
di sorders in those age groups.

So, | think we tried to address the
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question you have. You know, ny own assessnent is

that we probably have sufficient power, | think, to
answer shorter-termeffects in adults. | think we
probably have a |l ot of power to do that. | think

in children we probably can cap the risk on stroke.
I think that for M we may not have adequate power
to do it because either the background rates we
have fromthe literature are wong or we have
under - ascert ai ned those cases.

Then, there is this question of
arrhythm a. Hospitalized arrhythma in children,
at least fromconversations with pediatric
col l eagues within the agency, is not a terribly
common occurrence. The fact that we have such a
| arge number, may be that is by chance but we are
not going to know unless we go and look at it.
And, arrhythmia, of all the outcones we are talking
about, is probably the one that is nost
biologically plausible in terns of the effect of
cat echol ami ne stinulation or cardiac conducti on and
that could | ead to sudden death, or catechol am ne

stimulation could |l ead to vasospasm and stroke or
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myocardi al infarction or to hypertensi on and
cerebral henorrhage.

So, | have tried to answer your questions
as best | can. You can determine if it was
sati sfactory or not.

DR. CGRCSS: Dr. Flem ng has a response

DR FLEM NG Yes, | would like, while we
still have David at the m ke, just foll ow up on
Ral ph's question that | think is a critical one,
which is that not only do we need to understand
whet her there is an increased risk but we need to
under stand how t hat occurs based on duration of
exposure. |If we go back, for exanple, to sone
recent explorations of, for example, COX-2s and
their effect on cardi ovascul ar death, stroke and
M, | think it was the VIGOR and APPROVE trials
that were prospective, random zed studies that are
suggesting that while this relative risk is about
1.5, it does seemto be dependent on duration of
exposure. In fact, it becones nore substantia
after accumul ati on of naybe 18 nonths. You really

need a tinme zero cohort to be able to assess
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basi cal |y when you are exposed to an intervention
versus not. Followed ahead over time, is there, in
fact, not only an increased risk but is this tinme
dependent .

Dr. Andrews was saying we will nake
assessnents on cases over person-tine. Well, that
anal ysis assunes a constancy of risk with duration
of exposure. |If that is true, that is a nice,
simple analysis. |f that assunption is not right
then that analysis is m sl eading.

Davi d, fromyour response, ny
under st andi ng of your response is that you don't
have any specific evidence in what you have done to
all ow us to understand whether there mght be a
duration of exposure issue.

DR GRAHAM Right. 1In addition to
duration, there is also the question of dose. Wth
rof acoxi b, for exanple, there is no question that
risk woul d increase with higher dose and the
appar ent evi dence of the increased risk nmanifested
itself with shorter durations of use and with the

| oner doses. So, there are basically actually two
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par anet er s

In terms of duration, | think that, you
know, it would be wonderful --we have no problem I
think establishing T-nought. So, for these
i nception cohorts we are able to identify the start
of our observation of risk and | feel pretty
confortable that we are able to do that sort of
within the limts of epidemologic practice. The
way we would do it | think would be wi dely accepted
within the epidem ologic community.

The question is, as you can see fromthose
persi stency curves, that we don't have a | ot of
use, say, beyond 24 nonths. |In that time period
between 12 nonths and 24 nonths we nay have
sufficient use to say sonmething but | think our
power is going to be substantially reduced. So, in
terns of the analytic plan, doing, say, a
traditional survival time to event analysis, which
woul d be nmy preference, | amnot sure that we are
going to have sufficient power. W may be able to
sort of create strata. So, it is basically kind of

a Kapl an- Mei er version only we are going to have
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wi de intervals. You know, maybe we woul d | ook at
the first 8 nmonths or the first 6 months of
treatment and then we would go in 6-nmonth aliquots
or sonething like that. Then we would |unp
everything from 12 nonths on because we have such
| ow power.

But | think we are going to be stuck with
that. So, | think sonething for the committee to
remenber is that the databases that we have in our
program the Ingenix database and the Kai ser
dat abase, are nunmber one and number two in terns of
size in the United States. 1In ternms of quality of
data, the Kaiser database is probably the highest
qual ity heal thcare database that we have for
research purposes in the United States.

So, what | amtal king about froma
feasibility perspective is that there are sone
ot her | arge heal thcare dat abases that FDA does not
have direct relationship with through a contract
mechani smt hat naybe could be recruited for a study
like this. But for the base popul ation that we are

tal ki ng about we have 150 million person-years of
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observation. So, | guess what | amsaying is that
we are probably running up against the limts of
the preval ence of exposure and the background
i nci dence of sone of these disorders. | amsorry |
can't be nore hel pful than that.

DR. CGROSS: Dr. Furberg?

DR. FURBERG | have a couple of comments
I's the mike on?

DR. GROSS: No.

DR, FURBERG Thank you. | have a couple
of comments. One relates to internationa
compari sons and we haven't heard anything. | would
Iike to know whet her the preval ence of ADHD is the
same in other countries. This can't be a uni que
U S. problembut so far there is nothing on that.
If so, what is the drug utilization in other
countries? That could hel p us determ ne whether
there is over-utilization or under-utilization of
t hese drugs.

But what | amprimarily interested in
woul d be the experience in other countries in termns

of serious adverse events. Adderall was taken off

file:///C)/dummy/0209DRUG.TXT (127 of 301) [2/21/2006 11:37:34 AM]



file:///C)/dummy/0209DRUG.TXT

128
the market in Canada--was it a year ago?--at | east
tenporarily, and we haven't heard anything about
that information. So, that woul d be hel pful

The other one was a question for David.
He left me alittle bit puzzled. The nedian use of
treatment was 8 nonths and that raises some
questions. Wy is that? W are tal king about a
chronic condition. |s that because treatnent is
not very effective so people stop because the drug
doesn't work? O is it the opposite, they inprove
and they stop taking it after a while? O do they
stop because they have adverse effects? | think
that woul d be useful

The third comment relates to how we dea
wi th co-existing cardiovascul ar conditions, whether
it is abnornmalities or presence of disease. | have
probl emrs when people say | am excl udi ng those from
anal ysis or doing some adjustments for it. In ny
book, people who have cardi ac conditions are
probably nore susceptible to suffer adverse events
and when you excl ude them you m ss that

information. You mss it. The way to do it is to
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include themin the study and stratify the anal yses
and then you can get the proper answer. But,

Davi d, do you have a coment on the 8 nonths?

DR. GRAHAM | will just talk loudly
because this nike is not working.

DR GRCSS: There is a different nike over
here.

DR GRAHAM Is it working? Really?
Curt, this is a nmental status exam You gave ne
three questions and sonme of themhad a | ot of
detail to them | will try to answer themthe best
| can.

The first one is dealing with howis this
drug used overseas. In the United Kingdomthey
don't recogni ze ADHD as a disorder. So, if you
| ook in the general practice research database for
the use of these drugs you find that they are not
used very nmuch. That is the best source of
information to ook at. There really are no
other--well, there are several databases in the
U K that are based on general practices where one

could look at this question, but there are no
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dat abases in other countries than the U K where
one could go to look at this. So, we are linited
to what happens in the UK

Rel ated to Canada, | will |et people
sitting at the table talk about the regul atory side
of things but | would nake this observation, which
is that in every situation where we have had the
opportunity to | ook at drug use in the United
States and compare it to Canada we find that they
are virtually identical. So, you al nbost sort of
have- - excl udi ng Mexico--a North American effect on
treatment patterns and practice of nedicine, at
| east so far as the use of nedications is
concer ned.

Your second question | think dealt wth--

DR FURBERG The nedi an use

DR. CGRAHAM The nedi an use, right. There
are a couple of potential explanations. One is
that we showed just everybody in our persistency
curve, regardless of their duration of presence in
the database. So, if you remenber, | tal ked about

turnover in the database so during the first year
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for exanple, in the different debases there can end
up being, over the course of a year, an 8-30
percent turnover. That turnover doesn't happen
sort of in a continuous fashion. It happens sort
of at one-year intervals when people renew their
heal th i nsurance. So, that undoubtedly accounts
for sort of a shortening of the nedian duration
By how nuch, it is hard to say. Probably not by a
terrible amunt.

One thing which we could do, which we
didn't have tine to do but we will do is to take
the people in our inception cohort, identify
everyone within the inception cohort who is present
in the database for a period of, say, two years and
then redo the persistency curves. | think at that
poi nt we would get a nore accurate reflection but
there is no doubt though that there is a fairly
steep drop-off.

That question sort of comes up then, and
it puzzles ne too and | don't have an answer for
why did they stop. Well, it nay be side effects.

It may be that at the end of the day they decide,
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or their parents decide, it is easier to live with
what ever the behavioral disruptions are than to
live with the drug. Children outgrow this. It may
dimnish with age but | don't think it abruptly
ends within a year and it suddenly goes away. And,
the drugs certainly don't cure the underlying
di sorder because in studies where people are on the
drug and then it is withdrawn the behaviors return
So, | think that sort of addresses the second
concern

Then you third conment, | agree with you
completely that we shoul dn't be throw ng anyone out
of the study and if it turned out, for exanple,
that the people at greatest risk for, let's say
arrhyt hm a and sudden deat h, maybe through autopsy
studi es or through previous di agnoses showed t hat
there were disorders that could be
i dentified--congenital heart di sease or who knows
what - -t hat woul d be very inportant because then it
m ght actually then sort of becone a condition of
practice that certain studies need to be done in

children before you start these drugs because if
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they have, you know, this particular underlying
condition their risk of sudden death is increased
100-fold. | nean, that is theoretically possible,
that the risk could be concentrated in a snall
group, but we don't know that. But you are
perfectly right that we have to pay careful
attention to the subgroups and, you know, | would
fight tooth and nail against throw ng anyone out,
as woul d you.

DR. NISSEN. Tom you had raised the issue
of the constancy function. | know you are sitting
there, maeking sone cal cul ati ons on that fanous
yel | ow pad of yours. We know sone things that may
be hel pful here. ©One of themis that for drugs
that increase drug pressure, events like
henorrhagi ¢ stroke appear to happen at a relatively
constant rate and probably very early. Stroke,
simlarly, probably has a very even constancy
function. Mocardial infarction does not. It is
very inmportant if you |l ook at, you know, bl ood
pressure differences. There is an accumul ating

risk that takes place over tine with blood pressure
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shifts and nyocardial infarction. And, we actually
have sone observations that may explain that. For
exanpl e, we have | ooked at IVIS studi es and we have
seen that increasing blood pressure increases the
progressi on rate of underlying atherosclerosis.

So, in the adult popul ation, the |onger you have
i ncreased bl ood pressure the nore you are
accunul ating at herosclerosis and the nore likely
you are, therefore, to be at risk of the M. So,
this issue is different for the different endpoints
and that nmust be considered as we think about a
potential trial

DR. MANASSE: Much of our attention has
focused on popul ati on-based epi demni ol ogi ca
research and, | wonder, with the advent of a better
under st andi ng of pharmacogenomn cs whether we al so
m ght begin to consider some nol ecul ar research
VWhat responsibility do the sponsors have in
determ ning the underlying netabolic and genetic
pat hways here that mi ght becone predictive to the
kind of events that Dr. Nissen relates to? | would

be interested in hearing fromthe agency about the
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di scussions that are held with sponsors about
getting a better understanding of that nol ecul ar
basis for what we are tal ki ng about.

DR CGRCSS: Anyone fromthe agency want to
respond?

DR. LAUGHREN: Certainly, we expect
sponsors to understand fully the netabolism of
their drug and the genetic differences that m ght
determne different metabolism |In ternms of other
phar macogenom ¢ expl orations, since we don't
understand for any of the psychiatric disorders the
pat h of physiol ogi c basis or nol ecul ar basis of
these disorders, it is very difficult to lay that
on themas a requirement. W are very interested
i n pharmacogenoni ¢ expl orations and we are trying
to get conpanies nore interested in that, but it is
hard to nake that a requirenment when we have
virtually no understandi ng of these illnesses at
that |evel

DR CGROSS: Dr. Hennessy?

DR. HENNESSY: Thank you. David G aham

and Eli zabeth Andrews both gave very thoughtful
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presentations and | just wanted to make a coupl e of
incremental comments on those. One is that | think
the nmost |likely scenario, based on what we know
about the pharnacol ogy of the drug, is that there
is a small increased risk in a subset that nay or
may not be detectable epidemologically. In ny
view, the relative risk is certainly less than 5
and probably less than 2. A relative risk of 2 in
a low risk popul ati on has a markedly different
public health inpact than the sane relative risk in
a high risk group. Therefore, | think presenting
the power calculations in terns of risk differences
and nunber needed to treat would be benefici al

Third, | would consider a case crossover
design as a suppl emental approach. Fourth, for
i dentifying deaths, the Social Security
Admi ni stration death naster file is less costly
than the National Death Index, with the downside
bei ng that you don't have cause of death. Fifth,
woul d restrict studies of stroke to henorrhagic
rather than ischemnic stroke.

The next point is that | think $900, 000
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for all the FDA cooperative agreenents is a
di sgracefully low sum Next, nost of the pediatric
spont aneous reports that were provided in the
packet were associated with exercise. Because of
that, | think that the highest risk may not be
early on. It may be that a nunber of these events
are exercise-induced and until that occurs in the
patient it might not be observable.

Next to last, | think that because nobody
thinks that these drugs mi ght reduce the risk of
these events, a one-tail statistical test would be
a valid approach. Finally, | agree with earlier
comments that, in parallel with the risk
measur enent exercise, a benefit neasurenent
exerci se needs to be put in place.

DR CGRCSS: It is 11:30. W are supposed
to have lunch so we are going to break for |unch
now. |If there is anyone in the audi ence who is
going to speak at the open public hearing who has
not signed in yet, please do so.

[ Wher eupon, the proceedi ngs were recessed

for lunch at 11:30 a.m, to reconvene at 1:00 p. m]
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AFTERNOON PROCEEDI NGS
Open Public Hearing

DR. CGROSS: The system has been fixed. It
turns out the problemwas that there were too many
m kes so you will see a few | ess m kes around the
table, therefore, we will have to share. So, that
is the plan for the afternoon

We are going to begin with the open public
hearing. Both the Food and Drug Admi nistration and
the public believe in a transparent process for
i nformati on gathering and deci sion-naking. To
ensure such transparency at the open public hearing
session of the advisory commttee neeting, the FDA
believes that it is inmportant to understand the
context of an individual's presentation

For this reason, FDA encourages you, the
open public hearing speaker, at the begi nning of
your witten or oral statenent to advise the
committee of any financial relationship that you
may have with any conpany or any group that is
likely to be inpacted by the topic of this meeting.

For exanple, the financial information may include
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a conpany's or a group's paynent of your travel
| odgi ng or other expenses in connection with your
attendance at this neeting. Likew se, FDA
encourages you, at the beginning of your statenent,
to advise the conmmttee if you do not have any such
financial relationships. |If you choose not to
address this issue of financial relationships at
the begi nning of your statenment, it will not
precl ude you from speaki ng.

So, we will begin with speaker nunber 1,
who is on the tel ephone, and that is Georgia
Grossman. Ceorgia, are you there?

M5. CGROSSMAN:  Yes, | am

DR CRCSS: Please carry on

M5. CGROSSMAN:  Ckay. | made sone notes
and | amgoing to try to read fromthem | amthe
nmot her of Sanuel David who died at 12.5 years old
because of Ritalin. Ritalin was ny son's death
sentence. Sammy was the healthiest of nmy boys
except for his | ow nuscle tone which caused himto
be slow in wal ki ng, running and speech.

Physical Iy, he never got any colds or any of the
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chi | dhood di seases, although his brothers got the
measl es, munps and chi cken pox, and he never was
di agnosed with any heart problems prior to Ritalin.

No one in ny famly has ever had heart
di sease. W took himto a neurologist for his slow
devel opment for a complete evaluation to see if he
coul d get physical, occupation and speech therapy.
I nstead, he was put on Ritalin for ADD, which we
did find out later he never had. It took four
years for Ritalin to kill ny son. The last two
years of his life he caught many colds and his
school doctor said he had heart arrhythmia, but his
doctor said the drug was causing this and it was
nothing to worry about.

He was put on Ritalin in the fall of 1982
and died, riding his bicycle, Septenber 5, 1986.
The doctors had assured us that Ritalin was safe to
take and we conpletely trusted them No one had
ever read the warning |abel on Ritalin until ny son
died. Then we found out he had nost of the side
effects of this drug. The autopsy on Samry showed

his heart was three tines larger than it should

file:///C)/dummy/0209DRUG.TXT (140 of 301) [2/21/2006 11:37:34 AM]



file:///C)/dummy/0209DRUG.TXT

141
have been because of the arrhythm a.

From 1984 until 1986 Sam had nost of the
side effects of this drug. He had heart
arrhythma. He had a seizure at school one year
before he died, which he had never--we have never
had seizures in the famly. He becane very
enotional, cried easily, sonething he had never
done even as a baby. He becane pathetically thin
and we never knew the side effects of this drug.

This drug not only killed nmy son, but it
has al nost destroyed nmy entire famly, consisting
of eight adults and four children, and it
devastated many of ny son's teachers, friends and
acquai ntances. |t has been al nost 20 years since
my son passed away and none of us are still over
it.

DR. CGRCSS: Thank you very nmuch. Speaker
nunber 2? The nanes of the speakers, for the
people at the table, will be up on the screen

MR LIBBEY: M nanme is dinton Libbey,
and | am here today as a vol unteer nenber of

Abl echild, a national non-profit organization
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conprised of parents personally affected by, and
greatly concerned with the issues of psychotropic
drugs being prescribed to our children, and the
erosion of full inforned consent.

I have had first-hand experience with the
| abeling for ADHD and the drugs prescribed. As a
concerned parent, | investigated the drugs that
were being considered for ny son, nmany of which are
being reviewed by this panel currently. \at |
found was msinformation and distortions pertaining
to both the subjective psychiatric |abels being
assigned to our children and the drugs being
prescribed to them As a result, it is al nost
i npossi bl e for parents to receive factua
informati on on | abels and drug effects,
conprom sing their ability to nake fully educated
deci si ons.

When dealing with drugs that have known
side effects, the oath of "first do no harn nust
be transforned to "first do no harmw t hout ful
informed consent.” It is full infornmed consent

that provides parents with the infornmation that
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they need in order to effectively nake deci sions
regarding their children. This is especially the
case when the treatnent may cause the one side
effect that is irreversible--death. Wen the
di agnosis is | ess severe than the possible side
effects full informed consent is critical and
shoul d not be adulterated in any manner

I, for instance, was misinformed when
several medical doctors told me that no one has
died as a result of taking these drugs provided
that they are taken in accordance with the dosage
guidelines. | was also told that they are not
addi ctive. | asked one doctor about a structura
heart defect that ny son had since it was
contraindicated on the warning label. He told ne
that it is a common condition and that in a
previ ous case they had a second opi nion and
prescribed the drug in the end. | was al arned
since it was specifically contraindicated and the
doctor no |onger considered it an issue.

Upon further investigation, | found

parents who had, in fact, lost their children due
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to these drugs, with autopsy reports directly
l'inking ADHD drugs with their children's deaths.
The fact is that children have died even though
dosage recomendati ons on an approved | abel were
strictly adhered to. | found nany other parents
who have had their children harmed by drug effects,
whi ch are often nmarked on the | abel but down-played
by many in the nedical profession. Al too
frequently, risks are not disclosed to parents
seeking to nmake the best possible decision
regarding their child.

As a society, we must disclose potenti al
side effects prior to treatnent in order to
guarantee an individual's right to full inforned
consent. Strict adherence to this principle also
transfers a significant anount of liability to the
i ndividual and is, therefore, good for all parties
i nvol ved.

As a result, | amhere to argue for action
that will allow concerned parents, such as you and
me, to nake infornmed decisions regarding the drugs

bei ng prescribed to our children. The Anerican
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Medi cal Association couldn't have said it any
better when, in 1999, they were quoted: |nforned
consent can be effectively exercised only if the
pati ent possesses enough information to enable an
intelligent choice. Ilgnorance is not bliss when
you are a parent.

Wil e many say that there needs to be nore
research on these drugs, I, with parents that nake
up Abl echild, many of whom are victins of the
effects of these drugs, find that stronger warning
| abel s and stiffer guidelines regulating ful
di scl osure woul d be a nore appropriate step
Furt hernore, MedWatch filings should be mandatory
for adverse reactions within the pediatric
popul ati on.

The followi ng victins of ADHD drug effects
shoul d stand for itself and the realization that if
even one nore child were to die due to these drugs
it would be one too nany: Shaina Dunkl e,

1991-2001; 10 years old. | amalso subnitting
testimony fromher parent to the committee.

St ephanie Hall, 1984-1996, 11 years old; Matthew

file:///C)/dummy/0209DRUG.TXT (145 of 301) [2/21/2006 11:37:34 AM]



file:///C)/dummy/0209DRUG.TXT

146
Smith, 1986-2000, 14 years old; Sanuel G ossman,
1973-1986, 13 years old; Raynon Perrone, 1975-1995,
10 years old; Daniel Ehrlich, 1970-1984, 14 years
old; Rylia Wlson, 1995-2001, 5 years old. Please
don't allow another child to lose their life
wi thout at |east warning their parents. Thank you
for your tine and consideration

DR. CGRCSS: Thank you. Speaker nunber 3?

M5. LIVERSIDGE: M nane is Ellen
Li versidge. | have no financial relationship of
any kind with this conmittee. | ama nenber of the
Al'liance for Human Research Protection, and the
nmot her of a wonderful son who died of profound
hypergl ycem a followi ng ingestion of an typica
anti psychotic drug which he took for two years.

My son died in 2002, back before the FDA
required a warning on the | abel of the drug but
after other countries, of course, had required such
a warning. The FDA finally required a warning a
year after ny son died, in 2003. | am speaking on
behal f of nyself and of all the other parents

have conme to know who have lost their children to
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psychotropi ¢ drugs, nobst of which drugs did not
carry a warning. They live all over the country
and woul d wi sh to be here testifying today but, of
course, were unable to attend. | live nearby so
canme on their behalf. Many of themdid cone to the
SSRI anti depressant hearings. Fortunately, there
is now a warning on those drugs--too late for their
children but at |east providing a caution for other
parents.

| grieve particularly today for the 51
dead of ADHD drugs that were announced yesterday by
the FDA. | guess ny up-front nmessage, front and
center, is that you know that ADHD drugs can cause
serious side effects and death, including sudden
deat h, hypertension, nyocardial infarction, stroke,
and possibly bipolar disorder. This being the
case, | urge you to recomend that these drugs have
an appropriate black box warning placed on the
| abel starting i mediately. The FDA is notoriously
| ast or anobng the | ast of the |arge westernized
countries requiring warnings on | abels, and

t housands of people die or suffer as a result of

file:///C)/dummy/0209DRUG. TXT (147 of 301) [2/21/2006 11:37:34 AM]



file:///C)/dummy/0209DRUG.TXT

148
this inaction. | was appalled, for exanple, to
hear Dr. David G aham say that the FDA knew for
three or four years that the atypica
anti psychotics were causing deaths in the elderly
with denmentia and Al zheiner's before the FDA
required a bl ack box warning against this of f-|abe
use.

I hope that this coimmttee, in addition to
recomrendi ng a warning, wll reconmend the
following: The committee, in recognizing that
there is a conplete absence of any objective
di agnostic test for ADHD and conpl ete absence of
any credi bl e evidence regardi ng bi ol ogi cal
abnornalities in children diagnosed as ADHD pri or
to drug treatnent, nust take extra responsibility
to ensure that the FDA is taking all necessary
precautions to guarantee the safety of the drugs it
recomrends for approval for the treatment of this
“condition."

DR GROSS: Thank you. Speaker nunber 47

M5. PARRY: Thank you. Good afternoon

My nane is Sue Parry. | traveled here at ny own
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expense from New Mexi co because | am concer ned
about the safety of the stinulant drugs given to
children, sone as young as two years old,

I have worked as a school - based
occupati onal therapist with students, nostly boys,
who supposedly had ADHD. | am al so the nother of
three sons who a decade ago, |ike many young boys
in Anerica, were at risk of being |abel ed ADHD.

Much of the information given to parents
about ADHD t hen, and now, is confusing,
i nconsi stent and contradictory. They are told that
ADHD has bi ol ogi cal underpi nnings; that it runs in
famlies; and that brain imging studies revea
differences in the areas of the ADHD brain that
govern concentration and i nmpul se control

They are often told to have their child
screened at an early age because ADHD, if untreated
and undetected, can have a negative inpact on
academ c achi evenent; that they face a nmuch greater
ri sk of devel oping a conorbid disorder; and that
they are at much greater risk for early substance

experinmentation and abuse. Meanwhile, the
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psychostimul ants, as well as other drugs, are
routinely portrayed as benign, nild substances that
are not associated with abuse or serious side
ef fects.

What are these parents and teachers not
told? They are not told that Ritalin is classified
as a Schedule Il drug, the strictest category of
potentially abusabl e drugs that doctors can
prescribe, or that Ritalinis chemcally simlar to
speed, crank and crack cocaine, all drugs with
devastating addictive potential. They are not told
that the adverse side effects of stimulants are
nunerous, including insomia, decreased appetite,
st omachaches, headaches and nervousness.

Parents are not told that five
subcommi ttee hearings have been held in the House
of Representatives between 1996 and 2003; that at
the subcommittee hearing in July, 1996 Dr. Debra
Zarin stated: A nyth surrounding the treatnent of
ADHD i s the paradoxical calmng effect of
stimulants such as Ritalin. It is a commonly held

m sconception that if a stinmulant calnms a child,
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then he nust have ADHD. If he didn't have the
di sorder, the thinking goes, the medication would
not have any effect. That is not true. Stimulants
increase attention span in normal children as well
as those with ADHD. Six years later, Dr. David
Fassler, in 2002, nmade the same statenent at
anot her heari ng.

Parents are not told of the possible
future harmthat may result fromthe diagnosis, as
el oquently described by Dr. WIIliam Carey who
states: The | abel may be stigmatizing and harnful
inthe long termin ways that are only dinply
appreci ated today. The diagnosis of brain
mal functi on, which seens so useful and conforting
today, may at a later tinme cone back to plague the
person. W have not yet had sufficient tine to
observe fully the possible consequences it nay have
for education opportunities, enployment, the
mlitary service or security clearances. Labels
stick firmy, especially when they involve
neur ol ogi cal disability.

Parents are not told that the 1998 ADHD
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Consensus Devel opnent Conference statenent reads:
However, we do not have an independent, valid test

for ADHD, and there are no data to indicate that

ADHD is due to a brain mal function.

The ADHD epidemic is a disgrace. CQur

nation's children do not need npore federal studies.

What they need is a federal grand jury to
i nvestigate what may be the bi ggest healthcare

fraud our nation has ever seen. Only one

gover nnment agency, the DEA's O fice of Diversion

Control, has stood up to this psychopharmaceutica

cartel.

I's the ADHD epi dem c about

neurotransnmtters and chemical inbalances or is it

about increased market share for drug conpani es,

i ncreased funding for research and increased

busi ness for medi cal entrepreneurs? Have our Kids

si mply becone fundi ng nechani sns to be screened,

| abel ed and nedi cated? Thank you

DR GROSS: Thank you very nuch. The next

speaker, speaker nunber 5?

DRF GRIFFITH | amDr. Chris Giffith.
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It is truly a privilege and honor to be here with
you today. | amhere as a representative of CHADD,
Children and Adults with ADHD. | al so represent
the nmenbership of the National Medical Association.

To tell you about ny experiences in
treating and eval uati ng ADHD and ot her chil dhood
mental health conditions, ny experience could
per haps be best described as broad and diverse. |
currently maintain two clinical appointnments, both
to Enory and Morehouse schools of nedicine. |1 am
in private practice in suburban Atlanta, and al so
provi de services to a community nmental health
center in DeKalb County, Georgia. | see the full
spectrum all the faces of ADHD. Prior to comng
here as well, | spoke with nunerous coll eagues
t hroughout the country, and would |like to believe
that | ama representative of the everyday
practitioner that treats ADHD, a nedical disorder.

Car di ovascul ar safety and general
cardi ovascul ar safety continue to be of the highest
concern for CHADD and nenbership of Nati onal

Medi cal Associ ati on when we are prescribing
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medi cations for the treatnment of ADHD in children
and adol escents. My comments are in no way to
di srespect or offend any parent, child, of |oved
one who has | ost someone due to an untoward, rare
cardi ovascul ar conplication whether it be from ADHD
medi cation, penicillin, or going in for a routine
dental procedure. GCenerally, these nedications are
safe and effective, both stinulant and
non-stinmul ant medi cati ons. A nunber of these
medi cati ons have been used for greater than 60
years. We, as physicians, know what they do; we
know what they don't do. The cardi ovascul ar side
effects that occur typically are mld and rarely
severe or life-threatening. Again, this is so
important to renenber--that nedications are not
i nnocuous and we need to consider care in
prescribing and treating.

The nost common chal |l enge that we face as
everyday practitioners is really this, it is not so
much the conplications of cardiovascul ar side
effects but it is nmore related to the dangerous,

potentially life-threatening conplications of
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failing to recogni ze and treat this devastating
condi ti on.

The next series of chall engi ng questi ons,
hopefully, paint a picture for you on what this
condition may nmasquerade itself as. Look at the
ri sk and benefits of treating versus not and, as
wel |, the inportance of early diagnosis and
recognition of synptons. | hope as well that the
passi on of the National Medical Association and
CHADD are expressed through these conments.

Here is the question | want you all to
consider. It is this, it is about what happens.
What happens when a child | oses all hope and
anbition; what happens when it is easier to find a
vial of crack cocaine or 40 ounces of beer as
opposed to a park or community recreation center?
What happens to a future generation of minority
yout h, African-Anerican, Latino nmales who
di sproportionately popul ate our juvenile justice
systen? \What happens to a teenager's sense of fun
when we are dealing with high rates of teen

pregnancy, sexually transmtted di seases and even
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abortions? Finally, what does it say about all of
us? We turn on the news each night and we
tragically see young drivers, teenagers, killed in
aut onobi | e accidents--so many that we forget their
nanes, their faces and their stories. W develop a
sense of apat hy.

This may all seemlike dranma.
Unfortunately, it is the untold story of what
happens when we fail to recognize and treat ADHD.
Wth untreated ADHD we see hi gher rates of schoo
and occupational failure; greater rates of
i ncarceration; juvenile delinquency; substance
abuse; teen pregnancy; sexually transmtted
di seases; nore problenms with depression and self
esteem and, finally, greater nunbers of autonobile
accidents and fatalities.

In my opinion, the greatest concern
i nvol ving safety of these medications has nore to
do with who is prescribing themand howit is being
done. Over the past several years there has been a
progressive deterioration in the ability to find

conpr ehensi ve child and adol escent nental health
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services. This even includes |ack of access to
certain nmedications. M sinformation,
disinformation, |ack of education poses a big
danger as well. These findings are supported by
the Surgeon General's report of 1999, who further
added that some of the greatest disparities in
heal thcare occur in minority popul ations, inner
city and rural areas. Comonly the restriction to
care may be governed by econom ¢ or geographic
constraints.

In sunmary, the nedications used for
treatment of ADHD are safe and very effective
Clinical judgnment and wi sdom as a physician cones
t hrough | ong hours, thousands of hours of | earning
and clinical experience. For each doctor, the
special skill and tool, hopefully, remains our nost
val uabl e weapon in the arsenal as we treat ADHD and
other children healthcare conditions. Please keep
in mind those dire consequences of what happens
when we don't adequately address and treat this
condi tion.

CHADD and t he nenbership of the Nationa
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Medi cal Association respectfully request that no
additional restrictions be placed upon the usage of
these medications. W feel that the health and
wel fare of patients in the highest need woul d be
adversely affected by additional warning |abels or
restrictions. Thank you very nuch, Dr. Christopher
Giffith.

DR GROSS: Thank you. Speaker nunber 77

M5. LUCAS: CGood afternoon. M nane is
Sandra Lucas, and | am here to speak on behal f of
the CGitizens Conmi ssion on Human Ri ghts, the
psychi atric wat chdog established in 1969 by the
Church of Sci entol ogy.

I think that the preval ent thought for the
day, as expressed by the nmenbers of this conmittee
is that studying this particular issue is
probl ematic, and there does not appear to be an
actual defined solution to this problem Yet, we
do know that the side effects of the stimulants are
not only present, they are extremely serious and
sometines lethal. So, while the FDA ponders the

probl em of studying the issue and conducting the
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studi es that may have inherent flaws, what real,
i mmedi ate protections are to be put in place for
parents and chil dren?

I f anyone proposed to study the issue of
giving cocaine to children to suppress synptons of
i nattention, that individual would be regarded as
off his rocker, for lack of a better expression
Yet, there is already anple evidence that stinulant
drugs given to children are sinmilar in their
effects to cocaine, the major difference being, of
course, that cocaine is illegal, that drug
compani es do not profit fromit, while stimulants
are legal and highly profitable.

So, while the FDA woul d not engage in a
study of the effects of cocaine on the health of
children, it is about to engage in a study of
cocaine-like drugs. No |less than a preenptive
warning is called for today. It is a necessity and
the only ethical decision that can be nmde.

Medi cal professionals and deci si on-nakers, such as
parents, cannot afford to wait to be told the truth

al ready known. The lives of many children are at
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stake. A preenptive warning is also needed at a
time when public confidence in the FDA is at an
all-tinme | ow

Conflict of interest between severa
menbers of numerous comittees have been exposed.
In fact, | can think of one menber from previous
conmittees who was so behol den to the drug
conpani es that one might liken his presence to any
hearings to inviting Gsam bi n-Laden to a nationa
security neeting.

We nust ensure that the tail no | onger
wags the dog. Parents' and children's interests
must cone first and, since we were talking about
disclosure earlier, it appears that the gentleman
from CHADD nay have forgotten to disclose his tie
to Novartis. Thank you.

DR. CGRGCSS: Thank you for your coments.
Speaker nunber 87?

DR CGREENHI LL: Good afternoon. M nane
is Lawrence Greenhill. | ama child psychiatrist,
a menber of the Anerican Acadeny of Child and

Adol escent Psychiatry and the American Psychiatric
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Association. M travel here was paid by the
Anmeri can Acadeny of Child and Adol escent Psychiatry
and | have consultant rel ationships with Jansen and
Novartis, and a nunber of other drug conpani es.
You shoul d know t hat . I think that that
di scl osure al so shoul d be acconpani ed by the fact
that | have a large practice with children with
attention deficit hyperactivity disorder and have
spent ny career studying the safety of drugs used
to treat children. |In that regard, | want to
extend my synpathy to all the parents whose
chil dren have experienced adverse events, serious
adverse events and, of course, as we have heard
t oday deat h.

Inmnmy talk, | would like to make three
poi nts, and those points have to do with what has
been di scussed this norning, the benefit to risk
rati o which nust be considered by fanilies before
they take any treatnent.

First is the benefit. W have heard
debat es about these nedications but let ne say that

t he evidence base for the use of these nedications
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is the largest for any behavioral treatnent for
children, with over 7,000 children and over 225
controll ed studi es over the last 50 years. Wen
carefully diagnosed and treated, with ful
disclosure to the fam |y, nedications for attention
deficit disorder produce robust responses in over
two-thirds of affected youth by |owering the
intensity of their attention deficit hyperactivity
di sorder synptoms. Children with ADHD can sit,
concentrate in class and are less often rejected by
their peers.

The nedi cations we are di scussing today
are the largest group of nedications approved by
the Food and Drug Administration for the treatmnent
of children with behavioral problenms. Although
think we are having a good debate about their
safety and their utility, the fact that they are
approved gives the agency a chance to further
define the risk and, hopefully, further define the
benefit.

My second point, as with all effective

treatnents, attention deficit hyperactivity
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di sorder nedications are associated with adverse
events. These adverse events cone in different
flavors, frequent, infrequent and rare. The
frequent adverse events, those that occur in, let's
say, 10-15 percent of the children who take the
medi cati ons are the ones we have heard
about - - nervousness, decreased appetite, delay of
sl eep onset, headaches and stonmachaches.
Practitioners who talk with the fanmlies of the
kids they treat find out and adjust the doses,
change the medication and, in npst cases, can dea
with these adverse events.

The middl e category of children involve
nmore worrisone kinds of problens such as tics, and
the rare events, 1/100, 000, involve serious,
unexpected and tragi c adverse events which we are
| earni ng about today, the cardiovascul ar events and
sudden deat h.

Now, in an effort to try to work on this
probl em one should consider the third point that I
am maki ng, which is to try to use currently

exi sting cohort studies, registries and practice
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networks to gather information of a kind that would
give famlies and physicians a better ability to
bal ance...[the speaker's time runs out]. Thank
you.
DR GROSS: Thank you very nuch. The next
speaker is number 9.

MR JONES: Hello. M nane is Allen

Jones. | amhere today as a board nenber for the
Al liance for Human Research Protection. |In the
interest of full disclosure, | will add that ny

career as an investigator was destroyed when | went
public with information concerning corruption in
the marketing of psychotropic drugs to public
health systems and institutions.

My criticismof the Texas Medication
Al gorithm project, the Teen Screen and the new
Freedom Conmi ssi on has been wi dely reported.
sincerely hope this panel will place the health and
safety of the Anmerican people above all the
loyalties you may have. Sone of these loyalties
may be to the drug industry which has been generous

to you in the past.
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I look at this panel and | am troubl ed.
Most of you have had past or current rel ationships
with the drug industry. | spent time researching
these rel ationships and will nake those results
available to any interested press entity. Sone of
the relationships are slight. Sonme of themare
ol d; some of themare not. How many in the back of
the room know that Dr. Elizabeth Andrews, who spoke
earlier, is a past world vice president of
A axoSmithKline? How many in the back of the room
know that Dr. Manasse heads an organi zation that
takes in mllions of dollars fromthe
pharmaceutical industry? These things were not, to
nmy know edge, discl osed.

I look at this panel and | am troubl ed.
Is the safety of Anerica's children in the right
hands? This panel will decide that. The FDA has
been criticized for seenming to maintain a
del i berate ignorance of drug side effects and
adverse events that are readily apparent in
hospi tal energency rooms, case reports in the

medical literature and doctors' offices around the
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country, and the reporting by regul atory agencies
in other countries. Pharnmaceutical nmarketing in
the United States seens to have far outstripped the
wi |l lingness of the FDA to track adverse events

There is urgency in this present
situation. MIllions of Anericans are taking drugs
that threaten their lives. They are unaware of the
dangers. |In large neasure their doctors are
unawar e of the dangers. W are not unaware of
those dangers. The FDA nust take i nmedi ate and
deci sive action to make the medical comunity and
Anmerican citizens aware of the risks of these
drugs. W cannot rely on future clinical trials to
save the persons who are at risk today. W nust
thoroughly and vi gorously use the resources we have
avail abl e to address the current danger

The MedWatch systemis criticized for
pi cking up only 1-10 percent of adverse events and,
yet, the flag for those events has led to this
meeting today. | urge the FDA to i mediately and
decisively enploy this resource to gather data

relative to the real -world consequences of these
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drugs.

The Alliance for Human Research Protection
requests the FDA to issue a public advisory, a
"dear doctor" letter to every doctor in Anerica to
apprise themof the essentially lethal side effects
that are being tracked, and to solicit the
reporting of any and all adverse events of which
they are aware. |f the FDA does not have the
mailing list, | amsure industry can provide it.

The FDA shoul d denmand that industry
i mredi ately advise the FDA of all adverse events
that have been reported concerning these drugs, and
shoul d denand that all clinical trial in possession
of these conpani es be presented to the FDA so that
i ndependent researchers can search them for markers
and adverse events.

We don't have the luxury of tinme to wait
for the future trials. Children have died.
Children are dying. W nust act today to begin
m ning the adverse effects data to fully assess the
adverse events that have occurred and been

report ed.
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These steps will require nore politica
will than the FDA has required in the past. Your
panel reconmendations today will determine if past
m st akes are repeated or renedied. Industry's
interests in influencing policies, reviewng
process and sel ection of efforts has no purpose
here today. | ask you to put your own interest
aside and protect the children of the United States
of Ameri can.

DR CGRCSS: Thank you. Speaker nunber 107

DR. CRUBER. Good afternoon. My nane is
Dr. Todd Gruber, mnedical safety director for
Novartis, and | amhere today to read you a short
statenent about the Novartis ADHD nedi cati ons:

Ritalin, known generically as
met hyl pheni date, has a long record as a safe and
effective nedication for the synptons of ADHD. It
was approved by the FDA in Decenber of 1955 and for
nmore than 50 years it has hel ped patients and their
famlies | ead nmore productive, healthy lives
Ritalin is the nost studied drug for ADHD and

pati ent exposure anmounts to nore than 8.4 nmillion
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patient-years of treatnent.

In addition to Ritalin, other
met hyl pheni dat e products have been avail abl e
generically for many years. |n recent years
met hyl pheni date has al so been avail able in severa
| ong-acting products from Novartis and from ot her
manufacturers. W would also like to note that
al t hough net hyl pheni dat e products and
anphet am ne- based products are in the sane cl ass,
there are sone differences between these
medi cations, as well as some of the other ADHD
medi cat i ons.

Novartis is conmmtted to patient safety
and adheres to rigorous nonitoring standards to
eval uate the safety of all drugs in its portfolio.
For all of its products, Novartis reviews the
gl obal safety database as well as the literature on
an ongoi ng basi s.

Wth respect to cardi ovascul ar events,
Novartis has reviewed its spontaneous report safety
dat abase for methyl pheni date and submitted its

findings to the FDA. Qur review included data from
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over 50 years and found that there does not appear
to be any increase in cardiovascul ar events
associ ated with met hyl pheni date use when viewed in
the context of rates in the general population. In
patients with certain preexisting cardiac
conditions, the labeling for nethyl pheni date and
other stinmulants currently includes a
recomendati on advi sing caution. W will work
closely with the FDA in devel opi ng any additiona
| abel i ng changes as necessary.

We conmmend the FDA and this committee for
di scussing how to address further studies in this
area. We welcome the opportunity to participate in
subsequent discussions with the FDA and with other
manuf act urers about any reconmendations resulting
fromtoday's discussion. Thank you

DR. CGRGCSS: Thank you. The | ast speaker,
speaker number 12?

DR ALLEN. Good afternoon. M nane is
AJ. Allen. | amthe medical director for
Strattera at Lilly globally.

Li ke the FDA, Lilly has concl uded that
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both clinical trial data and post-narketing reports
have |imtations when eval uati ng cardi ovascul ar
safety. So, we have grappled with simlar
questions to those that you are addressing today.

| amgoing to briefly present the
met hodol ogy that we have selected for a study that
our safety group is currently conducting. W
expect to have final results in the next few nonths
and will share those with the FDA. | have outlined
on this slide sonme of the characteristics that we
believe are inportant considerations when designi ng
a study to evaluate cardi ovascul ar safety. | am
just going to highlight a few points on this slide
and ot hers.

Any study needs to be well controlled,
both for possible biases and treatnent assignnent
and for other factors. It needs a | arge nunber of
real -world patients so it is clinically meaningfu
and so that it is possible to detect rare events.
Finally, results need to be avail able quickly,
within nonths, not years. As in any area of

science, there is no one ideal study and the data
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need to be considered, once they are available, in
Iight of other data, including treatnment benefit as
well as risk.

Lilly believes that a retrospective cohort
study of adults using health clai ns database froma
large U.S. managed care population is the best
option for a nunber of reasons. Wile not as well
controlled as a double-blind clinical trial,
propensity score matchi ng provides a means for
m nim zing biases introduced by non random
treatnent assignment. Matched cohorts of patients
treated with atonoxetine and stinulants can be
conpared to each other and to a general popul ation
cohort. The sanple is large and generalizable to
the U.S. adult insured population. Adults are at
greater risk for cardi ovascul ar events so the
chances of detecting a possible signal are greater
Finally, the data are available so results can be
obt ai ned qui ckly.

The objective of this study is to estimate
and conpare cardi ovascul ar and cerebrovascul ar

outcones in three cohorts of patients, those
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initiating therapy with atonpoxetine; simlar
patients initiating stinulants; and age- and
gender - mat ched general popul ati on cohort. The
out conmes include cardi ovascul ar adverse events and
myocardial infarction as well as all-cause
mortality. W are using diagnostic and procedure
codes in nedical clainms to identify the outcones,
and there is a clinician review of claims, although
not of nedical records.

We are using propensity score matching to
attenpt to control for the fact that in an
observation study treatment selection is
non-random Doctors choose to treat patients with
di fferent nedications based on the baseline
di agnoses, other nedications that they are
receiving, etc. Propensity score matching in this
case uses information fromthe prior six nmonths to
mat ch patients in part of the cohort entry. The
goal is to have two cohorts that are very simlar
in their characteristics with respect to initiating
at onoxetine or stimulants.

We don't have final results but we have
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sone feasibility data that was recently conpleted
I would Iike to use this to nake a coupl e of
points. This colum is percent in the age- and
gender - mat ched general population. This is
stimulants and percent on atonopxetine before
propensity score matching. These are the
percentages after propensity score matching, and
these are diagnoses at six nonths prior to
basel i ne.

There are a couple of inportant points
here. Note that patients treated for ADHD have a
hi gher percentage, in some cases dramatically
hi gher percentage of baseline diagnoses as conpared
to those on the stinulants--1 amsorry, on
medi cations. |In addition, the differences are
m nimzed when we match with propensity score
mat chi ng.

There are limtations to this study.
won't go into those in detail. This is a study in
adults. This is a study that uses propensity score
mat chi ng which is not a perfect means for

correcting for this, but it does help, and this is
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al so not a study that uses clinical data. Thank
you.

DR. CGRCSS: Thank you. At this particul ar
point | would like to ask if there is anybody el se
in the audi ence who would Iike to make a comment.
Yes? Please identify yourself when you come to the
podi um

DR ROBB: M nane is Dr. Adel ai de Robb.

I ama child psychiatrist here, in Wshington,

D.C., at Children's National Medical Center. | am
here as the second speaker for the Anerican Acadeny
of Child and Adol escent Psychiatry, and | have done
clinical trials for the ADHD indication for Shire,
McNeil and Eli Lilly.

I wanted to make two points. Number one,
earlier in today's presentation Dr. G aham had
tal ked about the fact that in Europe they did not
believe in ADHD and they did not treat it at the
rates that we do in the United States. In fact,
right nowin ten European countries, at over 200
i ndividual sites they are doing a naturalistic

observational study of ADHD in children ages 6-17.
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It is known by the acronym ADORE, which is ADHD
Observati on Research Europe. They are follow ng
children as they cone to clinician's offices to see
what happens to themas they are treated either
with therapy, educational interventions or
medi cation across tine, both in ternms of their ADHD
synptons, as well as their quality of life. That
study was starting to have sone reports out at the
child psychiatry neetings held in Toronto | ast
October, and it will continue to be another source
of information about ADHD in other parts of the
wor |l d, and perhaps the comm ttee m ght want to take
a |l ook at the things that were presented.

The second thing | wanted to talk about is
taking care of children with ADHD who al so have
underlying cardiac or blood pressure issues. As a
tertiary care center in Washington, D.C., we see
ki ds who have congenital heart di sease, who have
hypert ensi on because hi gh bl ood pressure runs in
their famly. Wen they cone in with conorbid ADHD
and they need treatnent--and tutors have not

hel ped, and snaller classroomsizes, and extra tine
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with the teacher, and one-on-one instruction--al
the things that in a cardiac patient you would try
first rather than initially starting nedication,
when that doesn't work and this child is stil
flunking out of school and the child is intelligent
enough to do better in school and is struggling
with paying attention and working in the classroom
we work in conjunction with our cardi ol ogy
col l eagues to start the child out on a | ow dose of
medi cation, get repeat electrocardi ograns, get
repeat bl ood pressure readi ngs, and continue to
monitor the child's progress in ternms of their ADHD
synptons, as well as safety in ternms of their
cardi ac conditi on.

I have one young | ady who did have
congenital heart disease. She still has that.
And, she cane to see ne because she was fl unking
out of high school. This was a kid that wanted to
go to college, was a snart kid and just couldn't
get her homework done, couldn't stay on topic. |
called the cardiologist and said | know she is your

patient. W need to treat her ADHD. What do you
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recommend? The cardiol ogist said of the three
options that we had, nethyl pheni date, atonoxetine
and anphet am ne, net hyl pheni date had the best
safety record in terns of safety in conjunction
with cardiac disease. W started her out at a | ow
dose of a |ong-acting nethyl pheni date preparation
We got serial EKGs. It is now three years since
she started treatnment. She is on the honor rol
and she is about to graduate from high school and
go to coll ege. I think we forget about those
ki ds when we are tal king about the horrible
tragedi es that the other mons and dads have had,
but | don't want children who have cardi ac di sease
to not be treated because we are afraid we are
goi ng to harm t hem because then their school work
suffers, and | think that is an inportant part of a
child's life too. |If they can't get through high
school their opportunities in life are really
di mi ni shed and we need to think about the benefits
as well as the risks. Thank you.

DR. CGROSS: Are there any other questions

or comments fromthe audi ence? There being none,
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we are scheduled for a break at two o' clock. W

m ght as well take it now and we will reconvene at

2:15.
[Brief recess]
DR GROSS: Dr. Cerald Dal Pan will
di scuss the questions that the group will consider,

but before he goes on Jackie had a question that
she wanted to have answered. So, Dr. Gardner
pl ease proceed.

DR. GARDNER: Thank you. | actually have
two and will ask for help on this. First, we have
been tal ki ng today about ADHD nedications as if
they were go/no go situations, you look into a
dat abase and you either see themor you don't. M
experience in the pharnmacy and al so anecdotaly with
famly is that there is a trenendous anmount of
concomitant prescribing, of sequential use and of
multiple different drugs being used at different
times during the week according to what schoo
schedul es are, and so on; also, trying to get a
dose--sonetines they are using two strengths to get

to the dose
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So, | think that we should understand the
conplexity a bit of what the prescribing and
utilization of these drugs is if we are going to
thi nk about studying themin clains databases. To
that, either now or as we go on in the discussions,
I would like to ask Dr. Rappley for her help
because she does prescribe these drugs and knows
themvery well. So, that is ny first thing.

DR. CGRCSS: Wiy don't we answer that first
and then go to the next?

DR. GARDNER: Deal with that?

DR. CGRCSS: Dr. Rappley?

DR RAPPLEY: | think you raise an
i nportant point. Wien we |ook at data in ternms of
counts of prescriptions, people who either
prescribe or receive these prescriptions understand
that we often have to use nultiple prescriptions to
get at a single dose. For exanple, if | wish to
prescribe 15 ng of methyl phenidate | nost often
must wite a prescription for 10 and a prescription
for 5 unless the famly wi shes to break a 10 in

hal f and often the school will not accept half a
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tablet and will not engage in breaking tablets.
Then the famly has two co-pays for those two
prescriptions, which can range in our area very
easily from $40-50 per co-pay.

In addition to that, there are people who
go in and out of eligibility in their insurance
coverage and may be facing nonths where they do not
have i nsurance coverage. For sonme of these
medi cations the cost can be a few hundred dollars
per child for the nore expensive preparations, and
probably the mninml cost even with generics is
sonewher e between $50-80 per nonth for
prescriptions in our area.

So, | think that it is a conplicated issue
in terms of counting prescriptions. Prescriptions
do not necessarily equate to per child. In
addition, | think it is advisable to remain with
the sane product but we nmay use |ong-acting and
short-acting nethyl phenidate or | ong- and
short-acting dextroanphetani ne preparations in
order to target certain areas of the day or certain

activities.
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DR CGRCSS: Thank you. Dr. Gardner
questi on nunmber two?

DR. GARDNER: Question number two, we have
tal ked a | ot about information that we don't have
today. In particular, Robyn asked about
effectiveness and we haven't heard much about
effectiveness. | know that there has been at | east
one NI WH funded study of ADHD drug use in children,
and | also noted that Dr. Greenhill, who spoke in
the public coment period, was one of the
i nvestigators of that study. Results have been
published so it isn't something that is being
pl anned and | wonder, with permssion, if Dr.
Geenhill is still in the roomif he would be
willing to give us a summary of at |east some of
what i s known about the effectiveness of these
drugs to address Robyn's question and give us a
little nore information than we have had to date.

DR CGRCSS: Dr. Geenhill, will you pl ease
assune the podiun®

DR GREENHI LL: In answer to Dr. Gardner's

question, | can tell you a little bit about the
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work that was done in the nulti-nodel treatnent
study of ADHD. It was an N MHfunded study six
sites across the country, involving 570 7-10
year-ol d children, boys and girls, with the
conbi ned subtype of attention deficiency

hyperactivity di sorder.

Unli ke many of the trials that are run by

this agency, this was not a study conparing

treatment to placebo but conparing the relative

effectiveness of different treatnents. So, we had

a psychotherapy arm a nedication arm a

combi nation of the two, and a community treatnent

armor treatnent as usual. What we found after

mont hs of the study was that children in protoco

did better than children in the comunity.

Chil dren who were on a nedication protocol did
significantly better in nmultiple domains than
children on non-medi cati on protocols. And, the
addi ti on of psychotherapy to nedication provided
slightly nore benefit but nothing Iike the

di f ference between nedi cation al one and behavi or

al one.

file:///C)/dummy/0209DRUG.TXT (183 of 301) [2/21/2006 11:37:34 AM]

183



file:///C)/dummy/0209DRUG.TXT

184

The reduction of the ADHD synptons was the
first thing that was seen, and it was very clear
with a large effect size, not a standardized unit
of change. 1In psychiatry it is usual to have
effect sizes between 0.5 and 0.7 standard
devi ati ons. Teachers saw changes in behavior in a
doubl e-blind, controlled conponent of the study
whi ch reached 1.2 standard devi ations, which is a
very |l arge change. Not only were the ADHD synptons
i nvol ved but other dormains were affected as well,
such as parent-child relations

We did a controlled study exani ning
vi deo-t apes and doi ng counts of a sub sanple of
famlies fromeach one of the sites and we found
significant decreases in negative parenting. Those
decreases in negative parenting proved to be
medi ators of inproved socialization and learning in
the classroom So, we actually found a cross of
dommi ns, so, inprovenent at hone in the famly
af fected behavior in the classroom but only for
the children on nedication

Fromthat study we concluded that in terns
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of effectiveness the nedications, which were very
well tolerated, with | ess than one percent of the
288 who were carefully adjusted to their optimal
dose had to discontinue the study--very well
tol erat ed--provi ded the biggest inprovenent for
these children in the area of acadenics, behavior,
performance on achi evenent tests, performance on |Q
tests and the inpact on inproving parent-child
rel ati onshi ps.

So, we felt that we were able to support
sonme of the findings fromother studies that showed
that the decrease in ADHD synptons brought children
who had severe ADHD synptons into the range of
control children who did not have ADHD. So, a
bli nd observer |ooking at a classroom coul d not
identify the child who had ADHD, at |east based on
the synpt ons.

The final point | want to make is that it
had an i npact on peer relations in that the peer
nom nations that we obtained fromthe classroom
showed that all the children who were in treatnent,

and the treatnment was effective regardl ess of what
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type it was, their peer nom nations increased so
that they were not as excluded fromthe peer group

So, we concluded at the 14-nonth point
that the children who were on the medication
treatnments had i nproved across a nunber of donains
Also, a majority of themfailed to nmeet criteria
for the diagnosis. After the study we foll owed
them for 24 nmonths and then 36 nonths, which we
have reported also in studies. Wat has happened
is that there has been no nore treatnent offered by
the study group. W were just following themin a
naturalistic way. What has happened is that all
the groups have kind of drifted together. The good
news is that the children who went through the MIA
study are all better off in terms of their synptons
than they were before they cane into the study.

But the separation between the groups where we
found nore effectiveness with the nedication and an
advantage for being on the nedication has
decreased, as has their use of the nedication. So,
we are in the process now of interpreting and

following themfor a 10-year period and hope to
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report on that.
The nedi cation invol ved was
met hyl pheni date and it was actually the inmedi ate

rel ease, not the long duration that occurred

bef ore.

DR. GRCSS: Thank you. Thank you very
much. Dr. Dal Pan? Dr. Dal Pan will introduce the
questi ons.

I ntroduction of Questions

DR DAL PAN. Thank you very nuch.
would like to introduce the questions for this
afternoon that will be based on the discussion that
started this norning. | actually think the
conmmittee really started di scussing sonme of these
questions in the period that was allocated for
questions in the later part of the norning. | hope
to see that discussion continue.

I want to thank Dr. Gardner and M.
Shapiro for bringing up the questions about
benefit. W did not have a presentation on the
benefit of this set of drugs. That would have

i nvol ved quite an extensive presentation. | agree
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that to discuss the risks of the drug you need to
do that in the context of the benefit. If we were
to come back and di scuss the results of whatever
studi es cone out of today's neeting, we would
certainly have to discuss themin light of the
benefits of the drugs. So, our not discussing
benefit by no nmeans places |ack of inportance on
the benefit/risk relationship. Rather, we are here
to di scuss the best methods to study these
probl ens.

Wth that, | amjust going to go through
the questions and read them VWhat | will do is
will read all the questions and then you can
deli berate them under the direction of the Chair.

[Slide]

Question one is please identify and
di scuss the nost inportant outcones to study in
both children and adults. |In doing so, please
consi der whet her the choice of outcones differs by
age; the validation of the outcones in whatever
type of study you discuss; and the selection of the

appropri ate conparator groups.
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[Slide]

Question two is please conment on whet her
ADHD drugs should be studied individually or
col l ectively.

[Slide]

Question three is on two slides. The
background is on this slide. Wich of the
fol |l owi ng approaches seens best to study
cardi ovascul ar outcones with ADHD drugs? W are
going to list themon the next slide but, in
t hi nki ng of them consider the methodol ogi ca
i ssues; the nature of the outcones; the tinme needed
to conduct the study; and cost issues in the
foll owi ng types of studies:

[Slide]

We have here a prospective case-contro
study, a case-control study in which we actually
design and go out and do first-hand data
collection; a large sinple trial; a case-control or
cohort study within a clains database; or other
approaches that the conmittee considers.

[Slide]
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Question four, what are the inportant
confounders relating to use of ADHD drugs in both
children and adults that should be considered in a
study of ADHD drugs and cardi ovascul ar out cones?

[Slide]

Question five, discuss study approaches
that may expl ore duration of use of ADHD drugs
Specifically, consider whether there are feasible
study nethods that could be undertaken to
characterize |longer-term cardi ovascular risk, in
any age group, with chronic ADHD drug therapy.
Thank you.

Conmittee Discussion of Questions

DR CRCsS: Well, you always give us
interesting challenges. Thank you. Dr. Nissen?

DR NI SSEN. Yes, at the risk of derailing
us, | guess | want to raise an issue that is not in
the questions. Let nme see if | can pose this well.
I amglad Bob Tenple is here because | want to
quote Bob in a mnute.

What has happened here is that over the

| ast decade or so we have seen an enornous rise in
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the use of these drugs, now to the point where 10
percent of 10 year-olds are getting treated for
this disorder. | figure about 1.5 mllion adults
are getting treated and 10 percent are over the age
of 50. To quote Bob Tenple, we have a | ot of
priors on this class of drugs. W know t hat
phenyl propanol anmi ne and Ephedra and ot her drugs,
very closely related, have yielded increases in
stroke and ot her cardi ovascul ar side effects.

So, | think we have to discuss right now
risk mtigation strategies, not what we are going
to learn in five or ten years but what we are going
to do now, today about the problem And, | think
what we have seen is alnost certainly
over-di agnosi s and overuse and we need to put sone
road blocks in the incredible logarithmc gromh in
the use of these drugs by naking patients and their
parents and physicians aware that giving
synpat hom neti ¢ drugs, giving catechol am ne-Ilike
agents has significant cardiovascul ar inplications.

So, | want us to discuss the possibility

of a new bl ack box warning that says that drugs in
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this class--other drugs in this class have been
associated with death, myocardial infarction and
stroke, sudden death, M and stroke. | think we
need a patient guide for parents. | think parents
need to be infornmed about the risks of these drugs
in a very clear way. No one is saying there aren't
children, like some of the ones we have heard
about, that are desperately dysfunctional and need
these drugs but it is probably not 10 percent of 10
year-olds and it is probably not a mllion and a
hal f adul ts.

So, | must say, | have grave concerns
about the direction we are going in with the nmass
use of these drugs and the potential for harm and
think we can't just discuss future strategies. W
have to discuss what should be done now to inform
the public and inform physicians about what the
ri sks are and what we can do about them So,
want to put that on the table, if | may.

DR GRCSS: | think Deborah Dokken had a
comment .

MS5. DOKKEN:. | think ny conment wasn't
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quite as explicit as Dr. Nissen's but | wanted to
do this before we listed the five questions, to say
that basically | felt there was a broader issue in
the room whi ch we perhaps cannot deal with today or
perhaps it is not within the purview of this
committee, but at least | would like to discuss the
strategy for the broader issue and | felt that it
did cone back to Dr. Shapiro's earlier comments
about benefits.

Sonething that | feel, is just as
physi cians and fanilies have to bal ance benefit and
risk, | think the FDA al so has to bal ance when you
put out information that isn't, you know, totally
fl eshed out and when you acknow edge that unless
the FDA puts out sone information it is going to
come from another source. Once in another neeting
| said that | thought the train was already out of
the station and | suspect that a lot of information
is already out now. You know, | think we do want
to be in the position of being providers of
information. In Dr. Geenhill's witten statenent

he sai d sonething about information and only then
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can the partnership of parent and practitioner make
any informed decision about benefit and ri sk.

| guess that is my position. | think we
need to trust that parents with good infornmation
are perhaps the best decision-nakers for their
children in collaboration with clinicians that they
have a relationship with. So, | don't know, as
say, | amnot clear since | amjust a transplant to
this group for the nonent whether we address the
i ssue or we conme up with a strategy to have it go
some place el se and be addressed.

DR. CGRCSS: Thank you. Dr. Dal Pan, could
someone fromthe FDA conment, for those of us on
the panel who either didn't read all the words in
the package insert--tell us what kind of warnings
currently exist for the various drugs that we are
di scussi ng?

DR. DAL PAN: Yes, | will ask Dr. Laughren
to do that.

DR LAUGHREN. At the current tine, all of
the drugs approved for ADHD have either a warnings

or a precautions statenent basically cautioning
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prescribers about treating patients with underlying
medi cal conditions that might be conpromn sed by
increases in blood pressure or heart rate, for
exanpl e, preexisting hypertension, heart failure,
recent nyocardial infarction or hyperthyroidi sm
It suggests further that bl ood pressure be
nmoni tored periodically in patients who are treated
wi th these drugs.

Most of the labels go on to sumari ze the
bl ood pressure and heart rate findings fromthe
clinical trials in whatever particul ar program was
done for that drug. |In addition to that, as of |
t hi nk August of 2004, the drug Adderall and
Adderal | XR have had warni ng | anguage--1let ne just
read it--basically stating that sudden death has
been reported in association with anphetam ne
treatnent at usual doses in children with
structural cardi ovascul ar abnormalities. Adderal
general ly should not be used in children or adults
with structural cardiac abnornmalities.

We have nore recently asked all the other

stimulant manufacturers to add simlar |anguage to
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the warning section of their |abel so that all of
the stinmulant drugs at least will have consi stent
| anguage. But | would point out that this is not a
contraindication and | think this addresses a need
that was brought up by one of the speakers. Dr.
Robb described a patient with underlying structura
abnornalities who was successfully and safely
treated with nethyl phenidate. So, that is why it
is not a contraindication but it is an alert to
clinicians to pay attention to the effects of the
slight increases in blood pressure or heart rate
that patients might have with underlying disorders
and to be cautious.

You know, we feel that this |anguage is
appropriate given our current |evel of know edge
about these drugs. | think it is a mstake to
assunme that we know what the risks are, and that is
precisely why we are asking this committee to help
us intrying to design a trial to better define the
risks.

In terms of making | abeling changes and

other actions, | would point out to the comittee
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that we have anot her neeting schedul ed of the
pedi atric advisory committee and the phsychopharm
committee next month to deal with some of these
i ssues, both cardi ovascul ar issues and psychiatric
adverse events. So, this is not the only
opportunity for an outside group to give the FDA
advi ce about what to do with labeling. You know,
we specifically sought this commttee' s advice on
how to design a study that is going to help us
better define the cardi ovascul ar risks.

DR. CGRCSS: How woul d you nake the
determnation to convert a warning into a bl ack box
war ni ng? How is that decision nmade?

DR LAUGHREN: In ny view, we ordinarily
reserve a black box for a risk which is very
clearly established as causal and | don't think we
are there yet with this cardi ovascular risk. |
really don't think we are there yet. W have a |ot
of cases. These are spontaneous reports, as you
have heard. Many are very difficult to interpret
and we desperately need to try and figure out a way

to systematically confirmwhether or not there is a

file:///C)/dummy/0209DRUG.TXT (197 of 301) [2/21/2006 11:37:34 AM]



file:///C)/dummy/0209DRUG.TXT

198
risk. | don't think we are there yet for a black
box. That is ny own personal view.

DR CGRCSS: Curt?

DR FURBERG Well, | would like to speak
up in support of what Steve Ni ssen said. W are
here to discuss a problem and the solutions are
both short termand long term | think what Steve
brought up was the short-term sol utions and the
long termare the ones that are in the five
questi ons.

I think I understand the labeling. You
have wordi ng, descriptive wording. You have
| anguage under the headi ng of "warnings" and
"precautions." M understanding is that the inpact
of those words is very minimal. 1In order to get a
message across to physicians and patients you need
to step it up a bit. | agree that we don't have
final information on harmbut sonetines what is
mssing in the labeling is a statenent that these
drugs may have a harnful effect; there is
inconplete information; and advi se caution. So, a

little bit of that wording |I think could be part of
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However, | take the view and support what
Steve is saying, that | think that it would be
reasonabl e to elevate the warning to the public and
add a black box to it. The other one is a patient
gui de so that when parents are filling
prescriptions for their kids they get a witten
docunent |aying out the state of know edge, or |ack
of the state of know edge and the potential risks
so they are remi nded each tine that there is a
potential risk and we are trying to find solutions
toit. | think that is fair enough.

I would just like to add to what Steve
said. | amconcerned about patients who have
est abli shed heart disease, any cardiac condition
They are the ones that are very susceptible to al
these types of drugs, synpathom netic drugs, and
would Iike to see that al nost as a contraindication
for use.

DR CGRCSS: M next question is--you
answered the one on how you decide to use a bl ack

box. How do you decide when to issue a patient or
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famly gui de?

DR LAUCHREN. Well, there are severa
types of patient |abeling that are out there.
There is sonething called patient package insert
which is voluntary on the part of manufacturers,
and sone of these drugs have these PPIs. A
medi cation guide is sonething which generally is
reserved for situations when there is a very
specific risk that FDA requires a company to convey
with a specific nedication guide. The nost recent
exanmpl e of that is the medication guide that was
mandat ed for pediatric suicidality for the
anti depressants. That was nmandated about a year
ago and inplenented. Again, it was for a very
specific risk which was well| established causally,
canme out of control trials data, there is no
question about the reality of that risk

Again, in nmy own personal view, | don't
think the data that we have here rise to that
| evel, to nandate a nedication guide to warn
pati ents about sonething which we don't even know

is real yet. Again, very soon all of these |abels
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wi Il have the sane type of |anguage that Adderall
has, alerting clinicians to the possibility of risk
in patients with underlying structural defects.

But | still think that the right place to go is to
do a systematic trial to try and better define the
risk.

DR GRCSS: Dr. Davis?

DR. DAVIS. In looking at a two-tier
approach, a long-term approach to these trials and
now, | am concerned about effectively informng the
physi ci an and the parent or the patient, and |
don't think that for the parent a handout al one
will doit. This has inportant information in it
but part of what they want is the information from
t he physician and probably the pharmacist. Right
now, | don't know -l nean, | know you can't speak
for every doctor that prescribes these nedications
but I don't know how much conmunication is taking
pl ace before prescriptions are witten, sitting
down with the child and the parent to discuss these
things to adequately informthem

DR CGRCSS: Dr. Moore?
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DR. MOORE: | think when considering this
i ssue that we are tal ki ng about, naybe adding a
bl ack box warning, we have to remenber that in
children nany tinmes these underlying structura
heart conditions are undi agnosed and therein lies a
lot of the difficulty. W have a |arge popul ation
conceivably that would benefit fromuse of these
medi cations and there is a small nunber of patients
who are below the radar as far as having structura
heart di sease. One of the persons testifying
earlier nmentioned a child with hypertrophic
car di onyopat hy undi agnosed. Unfortunately, that is
the problemand | think a lot of the practitioners
who are prescribing these nedications are doing a
physi cal exam maybe an el ectrocardi ogram but this
really isn't adequate screening to identify those
rare structural heart disease patients who are
children who may be at increased risk here. |
think that is the essence of the problem It is a
very difficult one

DR. CGRCSS: It is difficult; that is why

we are here. Dr. Stenhagen?
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DR STEMHAGEN: | would just Iike to nmake
a comment to echo what Dr. Laughren has said. It
seens to ne that the evidence that we have been
given today, and a | ot of discussion, has been
about potential signals from spontaneous reports
and we are sort of |eaping to a conclusion w thout
thoroughly understanding a lot of the limtations
of those things, a |ot of the confounders, and we
are being asked about potential studies to | ook at
those things and, all of a sudden, we are now
| eaping to black boxes. | would just like to take
a step back and sort of ask everybody to | ook at
the evidence that we m ght have first.

DR GRCSS: Dr. D Agostino?

DR. D AGOSTING This discussion is very
i nportant because | think what is sitting on ny
mnd is the seriousness and the ethical issues in
some of the options that are given to us. W are
tal king about large sinple trials that will take
years to put together and run, and so forth. M
sense fromsonme of the presentations is that we

shoul d sort of be focusing on retrospective studies
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because, with the feasibility type discussions that
we had, we nay have in the databases enough
information to reach a conclusion, and so forth.

As a sort of originally mathenmatical statistician,
I could go on all day tal king about all the
different options and desi gns, and what - have-you
but what | would like to sort of put before the
table is the seriousness of making these different
options.

I would say a large sinple trial was idea
but I amnot so sure, given the issues--the ethica
i ssues and what we think about the drug, that is
the best way to go and | want to nmake sure that we
sort of get that on the table as we discuss these
different designs, what is the seriousness and what
are the ethical issues that are involved with the
suggestions and what is the best way of getting the
dat a.

DR CGRCSS: Dr. Rappley has a comment.

DR RAPPLEY: | think there is a lot of
i mprovenent that we could make down the middle in

this discussion in the sense of the genera
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practice of nedicine and pediatrics or care of
children with this disorder. Perhaps through the
specialty organi zati ons we coul d--perhaps it is not
the purview of the FDA or perhaps it is--make
recommendations for the short term about the
intervals at which children should be nonitored;
about the need to check bl ood pressure and pul se at
each of these visits; about the need for
auscul tation of the chest. These are very sinple
measures and we know from our clains data that
there is a high degree of variability in how
children are nonitored once they begin to receive
t hese medicati ons.

So, | think there are big
questions--whether or not this deserves a higher
| evel or warning; whether or not we should
institute conprehensive screening prograns and
peri odi c assessnent with expensive cardiac
di agnostic procedures. Those | think can be
addressed as we | ook at the | ong-term studi es but
short termthere are some very sinple things we can

do, like check with our patients every few nonths,
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every three to four nonths as a reconmmendati on
com ng out of nobst of our organi zations and nake
sure that that includes the very sinple neasures of
heart rate, blood pressure, height, weight,
i ndi cations of side effects, indications of
ef fecti veness. Going back to the basic principles
of good nedical practice | think we have things we
could gain in both addressing the problem and
furthering our understanding of the problem For
exanple, as we cone online with EMR systens that
are very w despread, and creating nationa
dat abases, if we, indeed, could track bl ood
pressure and pul se, hei ght and wei ght over | ong
periods of time with children who renmain in our
practices we could begin to answer these questions.
Thank you.

DR. CRCSS: Art Levin and then Stephanie
Cr awf or d.

DR LEVIN. | just want to return to
sonet hing that Curt mentioned because the nore |
t hought about it, the more | think it is sort of an

ethical inperative on the part of the agency. That
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is, how do we apprise the public of uncertainty?
You know, in this day and age, | don't think it is
satisfactory to say we don't have sufficient
evidence to be able to say that. | think we have
to recognize that when a drug is approved and
mar ket ed the public assunmes a | evel of confort in
the safety of that drug unless they are told
otherwise. And, for us to sit around and tal k
about this, to have three advisory committee
nmeeti ngs discussing the signals and not to make, at
the very least, a very strong warning to people
that there is uncertainty here about the safety of
these drugs and that they need to be aware of that
pending clarification I just think is
i nappropriate, unethical behavior.

DR GRCSS: Dr. Crawford?

DR. CRAWORD: Thank you. | would just
rai se a question. As we are considering these
questions are we only to consider the use of these
drugs in ADHD? Another | abel ed indication both for
anphet am nes and net hyl pheni date i s narcol epsy,

though for a nmuch small er nunber of the popul ation
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and, certainly for the anphetanm nes, though it is
not | abel ed and not generally recommended, we know
that they are sonetinmes used for appetite
suppression. So, especially with the | abel ed
i ndi cations, are we only to consider themin terns
of ADHD and not consider that they are al so used
for narcol epsy?

DR CROSS: Steve?

DR. NI SSEN: Let me say where | think the
rubber neets the road here. |If the current
war ni ngs were adequate we woul dn't have 2.5 million
children and 1.5 nmillion adults taking these drugs.
I nean, it is just self-evident to ne that the
exponential growh in the use of the drugs suggests
that the public and practitioners are unaware that
there are people sitting around this table that
have a serious concern about the safety.

Now, why do | think that there is less
uncertainty than sone others? How are these drugs
different from Ephedra? How are they different
from phenyl propanol am ne? Again to quote Bob

Tenpl e, we have priors here. W know that giving
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drugs like this to adults has been associated with
seri ous consequences, serious enough that the
agency has taken sone pretty decisive actions. So,
we are going to take drugs that are chemcally very
closely related, that have the same ki nd of
physi ol ogi cal effects and we are going to give them
to three or four million Anericans w thout putting
a bl ack box on?

I think Arthur is right. | nean, to ne,
we have to elevate the level of concern and if it
slows the growh of this, that is probably
appropri ate because | think nmpbst observers woul d
argue that ten percent of ten year-olds do not have
this disease and what has happened is that this is
out -of -control use of drugs that have profound
cardi ovascul ar effects and, as a cardiol ogi st, |
can tell you that.

I can also tell this conmttee that there
is an ani mal nodel for dil ated cardi omyopat hy.

What you do is you give ani nal s anphet am nes
chronically and they develop fibrosis and they

dilate up and they devel op cardi onyopathy. We know
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a | ot about what happens when you give
synpat hom netic drugs to human beings. And now
that we are giving themto a | arge nunber of adults
we have a potential public health crisis here, and
I think that this coimmittee--1 nean, we can say,
all right, we will do these | arge-scale studies and
we can kind of academically discuss it but | think
patients, famlies and parents need to be made
aware of the concerns.

DR CGRCSS: | have a question for FDA
Was the data any better for troglitazone and sone
of the quinolones that were withdrawn? WAs the
data any better? Deaths were caused. Was the data
any better so that those drugs should be w thdrawn?

DR. TEMPLE: Let me just be sure everybody
knows what we did with PPA and Ephedra. PPA was
wi t hdrawn because a retrospective study found
evi dence of stroke early after taking it, bleeding
stroke, henorrhagic stroke. Nothing else. No
heart attacks. You know, you night wonder why it
didn't do those but that is the only thing that was

ever found.
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For Ephedra, which | had a lot of to do
with witing, what we said was that for a drug that
hasn't been shown to do anything, the fact that it
has these properties of being bad for you if you
have heart failure, of increasing your heart rate
and i ncreasing your blood pressure are
unacceptable. W made it crystal-clear that if
anybody showed that the drug had val ue that would
be a whol e different argunent.

So, renenber that you just heard this drug
has value. It was very hard to find evidence that
Ephedra actually did these things. W did what you
said. W said our prior applies when there is no
evi dence of benefit.

For troglitazone, which | renenber very
well, it should be remenbered that we did not
renove that drug fromthe market until two
alternatives that did not have liver damage
potential cane along. W waited. W watched. W
met every week or every nonth, whatever it was, and
we waited to see that rosy [?] and pio [?] didn't

seemto be hepatotoxic. The evidence that
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troglitazone was hepatotoxic was sinply
overwhel ning. There was no question. There were
nunerous cases of fatal and very severe liver
injury that could only have been attributed to it.
Dozens and dozens--David G aham probably knows- - but
wel | over a hundred.

So, those were very clear. The drugs that
have been renoved because they caused torsade
caused a very unusual effect and they all prol onged
the QI and the evidence was overwhelmng. | think
the nmessage that Tomwas giving is that it is hard
to look at the evidence that we have seen to date
and say that we know the answer. Now, that is not
to say that anphetanine-like drugs shouldn't raise
your ears. That is sort of why we are com ng here
to figure out how we can find out about it.

I will tell you ny principal worry is that
in an effort to design the study that will have
enough events we won't design a study that wll
find the events we are really worried about which,
to ne, is sudden death. It isn't so nuch acute

coronary syndronme because that is a totally
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different thing; that is progression of underlying
di sease. That is ny worry. Anyway, | hope that
answered stuff.

DR CRCSS: The deaths that were clearly
due to troglitazone, you nentioned there were a
dozen or a couple of dozen--

DR TEMPLE: No, many nore

DR CROSS: Many nore?

DR. TEMPLE: Yes.

DR CRCSS: Have there been that many
deat hs associated with these synpathom netics that
you feel confortable saying are clearly associ ated
with then? | know that for a |ot of deaths the
data was very nushy and you couldn't be sure, but
can you extract fromthe deaths that occurred
evi dence that many of themwere clearly associated?

DR. TEMPLE: Well, other people have to
describe that. | went over the first 12 deaths
initially associated with Adderall and, you know,
when sonebody di es suddenly you don't know what to
make of it. A couple of the deaths were bizarre--a

kid left in the hot sun for hours and hours. Those
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you wouldn't attribute to the drug. But sone of
them were just people who died suddenly, often in
associ ation with considerabl e exercise and you had
no way of know ng whether the drug was responsible
or not. What our analysis focused on is what is
the background rate of this in those popul ati ons
and there are various estimates. The concl usion
that we reached at the tine was that it was not
cl ear, even taking account of under-reporting, that
the rate of these events was nore than you woul d
expect in that popul ation. Those are always highly
debat abl e judgnents obvi ously, but that was the
concl usion that was reached for both Adderall
whi ch we were focusing on, and net hyl pheni date and
at the tine we had about seven of these. | gather
there are some nore

So, there is no way to say in the case of
sudden death whet her the drug was responsible or
not. So, it is always possible that they were and
we did our best shot at estinmating what the rate
was. But those efforts are always unsatisfactory,

which is really why we are here to see if there is
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a better way to do it.

For troglitazone, by the way, those were
not all the deaths. Those were people with
di abetes. There were thousands of other deaths
am sure. These were the hepatic deaths that there
wer e hundreds of.

DR CGRCSS:  Sean?

DR HENNESSY: It is alnpst as if the
spont aneous reports are peripheral to the issue.
If we were sitting down and thinking about giving
anphet am nes and anphet ami ne-1ike drugs to | arge
nunbers of people for an indication that is not
|ife-saving, giving themeven in the absence of
spont aneous reports, | think nost people would be
confortable with stronger warnings on the drugs
than we have now, apart fromthe spontaneous
reports.

DR. CGRCSS: O her coments before we get
to the questions? TonP

DR FLEM NG | amstruggling, not with
the issue that there is clear evidence that needs

to be addressed, | amstruggling with getting a
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sense of what the magnitude of this effect is in
the context of what several have already said
appropri atel y--i ssues of benefit to risk. Robyn
was nmeking that key point earlier on and Sean made
the point that when we |l ook at relative risk we
al so need to | ook at the background rates. As
Steve and others have clearly articulated, there is
a preponderance of evidence here to raise serious
i ssues that need to be addressed in a responsible
way consi dering nechani sns, class of agents,
adverse event reporting systemdata and prelimnary
anal yses from | arge dat abases.

Yet, nmy concern is that there is huge
uncertainty about what that actual effect is. |If
we use the adverse event reporting system data,
which is just one piece of the whole picture, it
m ght suggest that there is an increase and it
woul d suggest that there is an increase that would
be conmparable in magnitude in a relative risk sense
in adults and children. |If you are conparing
anphet am nes agai nst met hyl pheni date, for exanpl e,

and this is shaky data but it would say there is a
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relative risk maybe of 2.5. Well, a 2.5 relative
risk if--a huge "if"-- if this were real in the
adult setting would be translating to 150 excess
cardi ovascul ar deaths, Ms and strokes per 10,000
people. That is triple what we think the COX-2s

do. For sudden death it could be 30 per 10

Conversely though, in children if--if,
if--that sanme relative risk applies as the adverse
event reporting system say, when you have a

background rate of sudden death of 0.3 per 10

that translates into 0.4 excess deaths per 10

which is 1/30 what |ong-acting beta agonists do for
i nduci ng asthma-rel at ed deat h.

So ironically, while a ot of the focus is
in the children, in the pediatric setting where at
| east historically the use has been the greatest,
there is now this energing, very substantia
increase in adults. Just |ooking at these data,
these data suggest to me that in the pediatric
setting it is highly conplex. There is benefit.
There is clear benefit. There is a suggestion of

risk. This risk though, when you | ook at the
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absol ute nunbers as Sean was saying, |looking in the
context of what the actual relative events would be
in the control, it is a very small anobunt conpared
to what it is in adults. How do we view this? The
nunbers are telling me that the magnitude of the
excess risk, if these 2.5 relative risks are

real --1 keep saying "if"--if they are real is quite
profound in adults, suggesting that it would have
to be an enornous benefit to offset that risk
Whereas, it is nmuch nore conplicated in children
where there is substantial benefit and these risks
of 2.5-fold translate into very rare increased
events.

So, what is our sense of how nuch excess
risk there is, and what does that have to be to
justify actions such as a black box, and do we
behave similarly in adults and chil dren?

DR. CGROSS: The FDA wants us to answer
their five questions. Were do you want to go with
t he di scussi on?

DR. NI SSEN:  You know, | know we are

probably not supposed to take votes and we are
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supposed to all behave and do this, but | think we
are asked to give the agency advice and | didn't
want our advice to be structured necessarily
excl usively around the way the questions were. So,
I would love it if the Chair would entertain a
motion for a recomrendati on which would be the one
that | suggested, which is that a black box is in
order, and could be renoved if data were to be
obt ai ned that would not inplicate the drugs, and
that a patient guide be devel oped that would warn
famlies of the potential risk. Those two things
think woul d make a ot of sense and | think it
woul d be great if we could give the agency--1 amin
the minority here or maybe I amnot, and it would
be nice to know if there is, in fact, a consensus
around the table that sonething stronger needs to
be said and, you know, we can at |east feel |ike we
have done our ethical duty here

DR CRCSS: Gkay, so you nmade a notion
Is there a second to the nmotion? Second. Any
di scussi on?

DR LAUGHREN:. Can | just ask a question
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before you vote? What | anguage woul d you put in
the bl ack box?

DR. NI SSEN: What | would say is that
synpat hom netic drugs of this type have been
associ ated with increases in blood pressure and
heart rate which can result in heart attach, stroke
and sudden death, and that there is uncertainty
about the precise risk for this class of drugs but
that it is an inmportant potential risk that should
be considered in prescribing them

I nean, | can't wite it off the top of ny
head but, you know, give me a little bit of tinme
and | think I could fashion sonething which would
i nclude an understanding that this class of drugs,
symnpat hom metic drugs, do things to the heart that
have the potential to cause harm and that other
drugs in the class have been shown to cause harm
and that this should be taken into account when
deci ding about risk and benefit. | just think it
is a way of getting their attention so that people
are thinking about that.

DR LAUGHREN: Just to be clear about your
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position, it is because you seemto be nuch nore
conpel | ed based on theory and simlarity to other
drugs that you believe have a real risk than the
spont aneous reports for these drugs.

DR. NI SSEN. Well, again, | amnot very
confident about the spontaneous reporting system
We know that you get 1-10 percent of the actua
events reported. You don't get very nuch clarity
and you al nost never can get a very clear idea for
those. But, yes, | nean, | think when you have a
lot of priors--1 nmean, we had an advi sory board
panel and Bob Tenpl e was there where we tal ked
about bl ood pressure and we cane to the
concl usion--1 believe, Tom you were on that pane
as well--where we said that drugs that decrease
bl ood pressure decrease cardiovascul ar risk and
drugs that increase blood pressure should be
assuned to increase cardiovascular risk. | rmean,
we nade a very clear statenent, which was | think
accepted by the agency, that it is not a good thing
to give vasoconstrictor drugs and drugs that

increase heart rate. So, we have a lot of priors
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here about this type of situation. W do have the
phenyl propanol anmi ne and Ephedra story. | am
recogni zing there are benefits but | think the fact
t hat anphet am nes woul d i ncrease cardi ovascul ar
ri sk by increasing blood pressure and heart rate is
just not rocket science. | nmean, | think it is
kind of self-evident and | think we need to tel
peopl e because the nessage isn't out there given
the enornous increase in use of the drugs
particularly anong adults.

DR CROSS: Sean?

DR. HENNESSY: | think we al so need to be
careful about dialing up nmessages in the black box
territory particularly in the face of uncertainty.
The analogy | draw is to drug-drug interaction
war ni ngs that cone across so frequently that they
get ignored. | feel confortable saying that there
shoul d be additional warnings. | amnot sure
whet her it should be a black box or not. So, |
guess | woul d ask the person who nade the notion if
they woul d accept a friendly amendnent to the

nmotion to renove that it necessarily be a black box
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and | et that decision be nade by the agency.

DR. NI SSEN. Well, the agency is
ultimately going to nake its own mnd up. W are
just advisory and we know that we are just
advisory. Wiat | was really trying to acconplish
is to elevate the warning high enough to nake
people think twice before they give the drugs to an
adult with synptons that naybe are pretty marginal
Is that good public health policy? To say that
before you give a 50 year-old a drug that increases
heart rate and bl ood pressure you ought to really
think pretty hard about it?

And, the only way you get people to pay
attention is when you put it in a black box. It
just doesn't seemto get there if you don't do
sonet hing pretty dramatic, and that is why | nade
the notion the way | did. It is because | want to
cause people's hands to trenble a little bit before
they wite that script, and the only way | know to
do that is to get their attention with a black box.
Now, that is the reality.

DR CRCSS: Last comment from Robyn. Then
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we have to address the questions and naybe we wl|l
vote after we address the questions.

M5. SHAPIRG | just want to support the
notion that an appropriate additional disclosure of
i nformati on, whatever that format may take, about
both the safety signals and the uncertainty is
appropriate. Wether or not it should include
Tom s observations about the difference between
adults and children, which I found fascinating,
don't know.

A critical piece, in ny mnd, why we need
to do this, and this goes back to sonething Sean
said earlier, is that there may be benefits,
although | amstill not satisfied with the
di scussi on we have had, but this is for a
non-life-threatening condition. So, the
opportunity or the acceptability of being nore
restrictive, nmore paternalistic, nore careful in
the way that we have discussed | think is
justified.

DR. CGRCSS: Bob Tenple and then we will

start with the identified questions.
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DR TEMPLE: Actually, | wanted to pursue
the line that Tomwas asking Steve. To say that
this drug rai ses blood pressure and you shoul d
nmoni tor bl ood pressure is a fairly straightforward
thing. To say that people with heart failure or
hi story of heart disease can be badly affected by
synpat hom neti c drugs--which we have many exanpl es
of and, of course, coffee is a synpathoninetic drug
as we all know-that is one thing. It is quite
different to say we have observations that nake us
particularly worried. You know, from hearing Tom
and | would endorse this too, we don't see too much
in the signal, enough to pursue it, and probably
the main reason for pursuing it is the very thing
you are saying, that is, it is a class of drugs
that you woul d have a prior nervousness about.

So, is what you are suggesting that there
ought to be nore attention to these known
properties, or that there ought to be sonething
that says we know enough to be worried because of
observations? It would help to have sone idea of

t hat .
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DR NISSEN: It is alittle bit of both,
Bob, | think. Let me tell you what | amworried
about froma public health perspective, which is
really what we are all about here. W are seeing
enornmous growh in the use of the drugs in adults
who are, in fact, the nost vul nerabl e popul ati on
here; that this diagnosis of adult ADHD coul d
continue to exponentially grow and we coul d then
|l earn five years fromnow that the drugs increase
two-, three- or four-fold the risk of death, stroke
and heart attack. W would have sat here today and
not acted and regret not acting.

Now, | think that it is better to take a
conservative position which says that we have a | ot
of reason to believe that drugs that increase heart
rate and bl ood pressure are not good for adults,
and they are probably not good for kids but they
are definitely good for adults. And, we have to
warn peopl e because, if we don't, we nmay see a
proliferation of use of these stinulants to the
poi nt where we have created a |l ot of public health

probl enms that woul d have been prevented if we had
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sinply said to people you ought to be nore carefu
with these drugs, that we have sone reasons to
bel i eve there are hazards.

DR GROSS: It sounds to ne that the
gui dance for the parents is at |east as inportant
as the black box warning. Wy don't we get over
this issue? Let's just vote now and then we will
go on with the questions. Al those in favor of
the motion, which is an advisory coment to the FDA
and is clearly not binding because we are an
advi sory comittee? W are going to have to start
with Dr. Stemhagen and go around the room
Announce your nane and your vote.
DR. STEMHAGEN:. | am a non-voting nenber.
DR. CGRCSS: Gkay, that was easy.
DR D AGOCSTING Are we pushing the bl ack
box notion?
DR GRCSS: No, the black box and
medi cation guide is the notion.
DR D AGOSTING | thought we nodified it.
DR. CGRCSS: The wording in the black box

has not been fully described. That is sonething
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that woul d have to be worked out.

DR D AGCSTINO Well, | am not
confortable with the black box idea. | amvery
confortable with--

DR CGRCSS: Wth the nedication guide?

DR. FLEM NG Can | suggest that the FDA
would find it, because we are only advisory, nore
hel pful , rather than just saying yes/no, to give
our sense of what we think shoul d be done?

DR D AGOCSTING Exactly. | wll start
off. 1 don't like the idea of the black box
because | don't want a black box to sort of |ose
its inpact by loading a lot of things in the black
box. But | amvery concerned that nore needs to be
addressed for this drug and it should be made
avail able to the parents and to users.

DR CGRCsS: If that is the case, why don't
we split it into two, one black box and one
medi cation guide? So, let's start with the
medi cati on gui de

DR. D AGCSTI NGO  Yes.

DR DAVIS: Wiit. 1Is it only two things?
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DR CGRCSS: It is only two things,
medi cati on gui de and bl ack box.

DR. DAVIS: To convey concern about
war ni ngs?

DR. CGRCSS: Right.

DR DAVIS: W have to limt ourselves
right now to black box or nedication guide?

DR CRCsS: Well, right now | nean, if
you have sone suggestions, you know, |ater we can
consi der that.

DR. D AGOSTING Do you want me to state
my nane al so?

DR GRCSS: Pl ease

DR D AGOSTING D Agostino, yes.

DR CROSS:  Sean?

DR HENNESSY: W haven't tal ked about
medi cation guides. | amnot sure | know what a
medi cation guide is to be able to vote on that.

DR CGRCSS: So, do you want to abstain?

DR. HENNESSY: Al right, I will abstain
on nmedication guide and I will vote no on bl ack

box. ©Oh, we are doing one at a tinme, | amsorry.
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So, | abstain on nedication guide.

MS. SHAPI RO
medi cati on gui de.

DR FURBERG

gui de.

3

gui de.

3 3333353

| do vote? Yes,

DR DAVI S

gui de.

DR FLEM NG

NI SSEN:

DOKKEN:

MANASSE:

GOVEZ- FEI N:

GRGSS:

MOORE:

GRGSS:

Robyn Shapiro, yes on

Fur berg, yes on nedication

GARDNER:  Gardner, yes on nedi cation

Ni ssen, yes.

Dokken, yes.
Manasse, yes.
CGonez- Fei n, yes.
Gross, yes.

Moor e, yes.

RAPPLEY: | don't knowif | vote.

You abst ai n?

RAPPLEY: No, | don't knowif | vote?

to medi cati on gui de.

Davi s, yes to medication

Fl eming, yes to nedication

gui de and I amuncertain about black box--

DR CGRCSS:

We are not voting on that.
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DR. CRAWORD: Crawford, yes to nedication
gui de because | know what they are, but | would
just like to nmake a comment that while | do support
this, in general | am sonewhat unconfortabl e when
the conmittee is asked to make public votes on
thi ngs we have not been gi ven nore background on
and this notion is brand-new and we are bei ng asked
to vote on things we were not given background
i nformati on about.

DR GROSS: Arthur?

DR LEVIN. Levin, yes.

DR. CGRCSS: Yes, are you going to vote?

DR LAUGHREN: No, no, | amgoing to ask
for clarification on which of the drugs that we are
considering this applies to. W have been talking
nmostly about stinmulants. There is one drug in this
cl ass, atonoxetine, which is technically not a
stimulant. It doesn't even have a classification
but it does have a npdest effect on increasing
bl ood pressure and heart rate.

DR NISSEN: | think that | would nmake it

a class type of a warning until we have nore
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informati on about relative risk, all the stinulant

drugs.

DR. LEVIN: | am |l ooking at a medication
guide for Strattera. It already has a nedication
gui de.

DR. NI SSEN: Yes. Again, the sense of the
nmotion, Peter, was that the nedication guide would
warn of the potential for cardiovascul ar ri sks,

i ncludi ng sone information about the preexisting
structural heart disease, so that people woul d know
if their child has been diagnosed with, you know,
some form of heart disease they should be aware of
the potential for increased risk and the
possibility that, even in the absence of structura
heart di sease, the potential exists for there to be
increased risk for a child or adult.

DR TEMPLE: But it is not a
sympat hom metic. You are saying all the ADHD
drugs, even a benzodi azepi ne ought to get it?

DR CGRCSS: No, | think we are saying just
the stimul ants.

DR NI SSEN:. Wat | intended was the
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stimul ants.

DR TEMPLE: Well, that is what Tom asked
you.

DR CRCSS: kay, so we have a nedication
gui de recommended to the FDA for the stinulants.
Now we are going to vote on the black box for the
stimulants. Dr. D Agostino?
D AGOSTINO D Agostino, no.
HENNESSY: Hennessy, no.

SHAPI RO Shapiro, abstain.

35 33

FURBERG  Furberg, yes.

3

GARDNER:  Gardner, no, with a comment.
I think that the communication of uncertainty is
within the FDA's new policies of transparency and
trying to comunicate better with the public, and I
think you have systens for doing that. So,
al t hough not a black box warning, | would like to
have you consi der comuni cating nmore broadly the
uncertainty that is being investigated through your
current mechani sns.

DR. LAUGHREN: | could coment briefly.

We do have a nunber of nechani snms. We have
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sonet hing call ed sheets for both patients and for
prescribers in which, in certain situations, we
have put out information about a finding for which
we don't yet have certainty. W do have a nunber
of ways of comunicating information short of
maki ng maj or changes to the | abel

DR. NISSEN. M vote is yes, and | also
woul d i ke to encourage the agency to use whatever
means they have for naking certain that there is
i ncreased awar eness of the potential for harm here.

MS. DOKKEN: No, on the black box but |
want to underscore what Dr. Gardner sai d about
| ooki ng at other ways of comunicating uncertainty.

DR. MANASSE: Manasse, yes for the bl ack
box, and | provide a yes vote because | think this
is a serious issue relating to practice behavior
bot h for pharmaci sts and for physicians, and
think the only way we are going to get the
attention of the nedical community and the pharnmacy
community and sharing with patients what the
potential risks are with these nmedications is

through the bl ack box warning. DR GOVEZ-FEIN:
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Gonez-Fein, yes, | agree with the black box
warning. | amalso concerned with the
over-prescribing of these nmedications and | don't
bel i eve everybody knows the extent of the effects
as we have been describing here and | think that we
need to alert the public and the nedical comunity
of these concerns.

DR GROSS: Goss, | amalittle bit
equi vocal on the black box but since | have to vote
one way or the other, I will say yes, with the
understanding that it is nade clear in the black
box that the data is only suggestive at this point
but, because of the gravity of the side effect,
nanel y sudden death, the physician needs to be nmade
clearly aware of that concern

DR MOORE: Moore, | will vote for the
bl ack box but | also think there need to be sone
qualifications. | think it should specify that
with regard to children the unknown risk may lie
mai nly in children who have undi agnosed structura
heart di sease or the tendency toward arrhythm a

di sorders; that it does not appear so nuch to be in
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just the general population. Whereas, in the
adults the risk seens to be nore in patients who
have possi bl e conorbid conditions such as
hypertension, which is quite prevalent. | do think
we want to be careful not to stunt the trenendous
benefit that can occur in the pediatric popul ation
fromthese drugs.

DR RAPPLEY: Rappley, no on the black box
because | don't feel that we have denonstrated risk
that would justify a black box warning, and | think
that we have anot her nechanismto convey the
uncertainty around the issue. | also feel a bit
unconfortable that we are confusing our concern
about indiscrimnate prescribing and casua
di agnosis with risk of medication, and sort of
| everagi ng the nechani smof the FDA to convey a
nmessage that perhaps should be strong and cl ear but
come from sonet hing other than a bl ack box warni ng.
Thank you.

DR. DAVIS. Davis, | too have very nmixed
feelings about the black box. | amvoting yes, but

my desire is to effectively communicate with the
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prescri ber who can have di scussions with parents
and with adults about the uncertainty and the risk,
and | don't know if the black box and the
medi cation guide effectively does that. People
trust their prescriber and their physician, and
that is where that commrunication really needs to
take place, but |I don't know what the FDA can do
about that exactly.

DR. FLEM NG | am uncl ear about whet her
there should be a black box, largely because of the
uncertainty | have about the magnitude of the ri sk,
yet | amvery persuaded that if the FDA is not
going to use a black box there needs to be an
approach that will effectively allow patients,
parents and caregivers to be clearly informed, nuch
in the spirit of what Dr. Gardner was advocati ng.
So, if | could be persuaded that that could be done
effectively w thout a black box, then under those
conditions | would be accepting of not having a
bl ack box. If not, then there would need to be a
bl ack box but | ambelieving that there will be

alternatives that could be pursued.
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DR CRCSS: Stephani e?

DR. CRAWORD: Crawford, for right now |
am voting no on the black box, the reason being
that there have been differing opinions expressed
around our table as to what the | anguage woul d be
to go into that black box. So, | ama little
unconfortable at this point to vote yes without
knowi ng that precise | anguage.

DR GROSS: Last but not |east?

DR LEVIN. Levin, yes on the black box,
and rem ndi ng everyone that when there is a bl ack
box warning that al so appears at the top of the
medi cation guide, which | think is inportant. So,
it is both to the prescriber and to the
patient/fanmly of the patient who will get the
war ni ng.

Just as an aside, | think we know that it
is very difficult to change prescribing behavior
and, unfortunately, | think we may have to act in
these sort of heavy-handed ways in order to get
people to pay attention. | have defended, for

exanple, official prescription forms in New York
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State for that reason. It is sort of interesting
that in the geographic distribution for the use of
Ritalin, New York State is at the second | owest
|l evel and in New York State it requires an officia
prescription which, as Steve said, nakes physicians
thi nk about things when they are witing a
prescription that they mght not if there wasn't a
bl ack box war ni ng.

DR. RAPPLEY: Well, that didn't work in
M chigan. We were in the top five for decades.

DR. CGRCSS: Thank you, all. Now we really
are noving on to the questions. Please identify
and di scuss the npst inportant outconmes to study in
both children and adults. Consider outcones based
on differences in age groups; how to validate the
out cones; and who the conpari son group shoul d be.
Who wants to go first, or are you all worn out by
this? Yes, Dr. D Agostino?

DR D AGOSTING | will start it only to
be contradicted later, but | think in the children
the sudden death is the nost--

DR CRCSS: Let's stick to the questions.
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DR D AGOSTING Isn't that children with

choi ce of outcones?

DR GRGCSS: Yes.

DR D AGOSTING So, | amsaying in the

children | think it is sudden death. |In the adults

| think it is the full cardiovascular--M, the

stroke and the deaths as the prinmary outcone.

think also even in the children the Ms and the

strokes need to be considered very seriously.

we want to tal k about validation? Do you want to

go down the three?

DR. CGRCSS: Sure, please.

DR D AGOSTING | think it is inperative

that, whether it is retrospective or not, there be

adj udi cation of the outcones; that they are

val idated. Al so, obviously, death also should be
| ooked at. For the conparison group | think you

need a general popul ation but you al so need sone

ki nd of a consideration of children with this

condition who are not on the drug. Let's say they

have attention deficit and they don't take the

drug, versus they have it and they do take the
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drug, | think you need that as a conparison also in
setting up of these different trials.

DR. GRCSS: | amsorry, could you say that
agai n about the conparison?

DR. D AGOSTING I n the conparison group
think you need a general population so what is the
background rate, but | think also as you focus on
what is the effect of the drug--1 don't know if
there is sonething biologic that is going on with
the children that have this diagnosis. It seens to
be just a clinical judgnment in terns of
mani festation of activities, and so forth, but if
there is sonething biological it would lead ne to
say that in addition to a general popul ation or
background rate you need to have a sense of what
woul d happen to children with the attention deficit
who aren't taking the drugs. So, there would be
two conparison groups for consideration. |Is that
all right?

DR GROSS: That is fine. The votes have
been tallied, for your information. The nedication

gui de, 15 yes; 1 abstention. The black box, 8 yes;
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7 no; 1 abstention. Thank you, all. Any other
conmment s? How about for a conparison group, ADHD
children not treated? Sean?

DR HENNESSY: While that woul d be an
i deal group to study theoretically, | think
practically it is going to be difficult to
identify. | think mainly the diagnosis is used as
a rationale to prescribe the drug and that the
nunber of children with the diagnosis wi thout the
drug is likely to be vanishingly snmall. That
doesn't imedi ately |l ead to another conparison
group.

Let me just throwthis out. | haven't
t hought through it very nmuch so |l et nme back up for
a second. In admnistrative clains databases in
particular it is often difficult to distinguish
absence of clainms to figure out whether that neans
the child was healthy or whether you | ost
information on that child, or maybe they were in a
managed care plan, etc. One way around that is to
identify another chronically used medication to use

as a control group. O course, in this case it
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woul d need to be a chronically used nedi cation that
we didn't think was associated with the outcones of
interest and was used as treatnent for a di sease
that we didn't think was associated with the
outcones of interest. For exanple, asthma inhalers
woul d not be a good choi ce because the di sease and
the treatment nmay be associated with the outcone.

I amthinking that maybe treatnment for seasona
allergic rhinitis mght be a good choice but,
again, that mght be associated with asthma. So,
if there were sonme chronically adm nistered
medi cation that wasn't associated w th sudden
cardi ac death and used to treat a condition that is
not associ ated wi th sudden cardi ac death, that
m ght be another potential control group

DR CRCSS: Can we get sonme help fromthe
pedi atricians here as to what drugs ni ght be good
for a conparison group for chronic illnesses in
chil dren?

DR RAPPLEY: Asthma would be the other
condition that affects a very |arge nunber of

children, especially school age children. You
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could possibly | ook at anoxicillin, often noted to
be a pediatrician's friend and a nedication
frequently used. But that is kind of a different
category altogether in that it is not chronic use.

DR GRCSS: Is anoxicillin used
chronically? No?

DR RAPPLEY: No.

DR GROSS: How about steroids for JRA?

DR. RAPPLEY: No, the steroids have so
many ot her confounding conplications that | don't
think that woul d be appropriate.

DR. CGRCSS: Okay. Any other drugs or
patient groups you could recomend?

DR. RAPPLEY: | will think about it.

DR. CGRCSS: Good. Dr. Stenmhagen?

DR STEMHAGEN: A comment on the
conparison group fromthe N MH study. It sounded
like there was a cohort of patients who were on
behavi oral therapy. So, as long as it is not a
carve-out within that nanaged care popul ation,
there coul d be another group of patients who do

have the di agnosis who are not on sone kind of
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medi cation. The question, of course, is how
different are they; what selection bias, but that
is a concern with observational studies anyway.

DR GROSS: CQurt?

DR FURBERG In terms of outcome, because
of the small numbers and the fact that there is a
common under | yi ng nmechani sm behi nd sudden death, M
and stroke, | would like to see those conbi ned,
particularly in kids, to get the numbers up. And,
| don't think we should throw out some of the data
that David showed. Kids hospitalized for
arrhyt hm as and hypertension, | nean, as a primary
di agnosis for hospitalization, that is fairly
severe. At least include them as secondary
out cones

DR CGRCSS: Any other comrents? | know

there are always going to be sonme comments. Yes,

Tonf?

DR FLEM NG | largely agree with Ral ph's
formul ation of the endpoint. | guess | would say
in both settings, pediatric and adult, | would be

interested in cardi ovascul ar death, stroke and M
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as an endpoi nt and sudden death as an endpoi nt.
Technically, | would also be interested in overal
mortality because | always worry that we are not

i ncluding certain unintended nechani snms beyond
those that we are capturing with cardiovascul ar
and, yet, | realize that we can greatly dilute our
estimates in the setting. So, | would agree that
cardi ovascul ar death, stroke, M and sudden death
woul d be two endpoints | would go after.
Validation, to nme, is nore inportant in those
settings where the assessnents are nade where there
is open label, i.e., where people know what the
intervention is.

Wien it comes to selection of a comparison
group, a coment that | will be making later on is
that | believe it is feasible and inportant to do a
randoni zed trial in adults. |In the pediatric
setting | think it is not. So, the discussion that
we have had on the choice of the control group
largely relates to the pediatric setting and these
comrents are relevant to the struggle. But the

principle that | think is inportant is that the
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control group needs to be an ethical standard of
care, an appropriate standard of care, but ideally
one that is thought to have a relatively smal
effect on what it is you are trying to assess here.
If we are trying to rule out the safety issue of
cardi ovascul ar death, stroke and M, then ideally
we need to try to strive for an appropriate
standard of care that likely wouldn't increase.

In the adult setting | think this is
achievable. There is an increasing use of this
class of agents and, yet, with the trenendous
concern about what a two- or three-fold increase
woul d mean in terns of cardi ovascul ar death and M
there surely woul d be equi poi se here, and
random zi ng people for a year to agents in this
cl ass versus non-agents should be very doable. In
the pediatric setting though such a trial wouldn't
be achi evable or wouldn't be feasible.

DR CGRCSS: Dr. Rappley?

DR. RAPPLEY: Because later, in the design
section, | was going to suggest that we will need

conpl enentary desi gns, one of them being sone form
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of chart abstraction, | think it is inmportant to
exam ne the rel ationship of increases in blood
pressure and pul se and exercise in young peopl e,
children and adults, and extrene exercise as well,
and al so | ook at this notion of duration of
treatment and the cumul ative effect on the sinple
paraneters of blood pressure and pul se.

DR CGRCSS: Any other comments on the
first question before we go to the second? Sean?

DR HENNESSY: | wanted to endorse David
Graham s suggestion for using unexposed person-tine
i n exposed peopl e as another potential contro
group, either directly or in the context of the
case crossover study.

My second coment is that | am not sure
what | would do with a study that included as a
si ngl e outconme both henorrhagi c stroke and
thrombotic events like M and ischenic stroke.

DR GRCSS: |If there are no nore coments
on question one, let's go to nunber two. That
reads, please comment on whet her ADHD drugs shoul d

be studied individually or collectively as a cl ass.
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Renmenmber that not all of themin the stinmulant
class. Sean?

DR. HENNESSY: The null hypot hesi s woul d
be that all the anphetam ne-Ilike drugs have the
sanme effect until proven otherwi se so, to the
extent that individual drugs can be | ooked at, they
shoul d be. But when you run out of nunbers, as you
will, lunping is going to be necessary and | woul d
assune that the drugs are different until proven
otherw se rather than the other way around--1 am
sorry, assune that the anphetanine-like drugs are
the sanme until proven otherw se rather than the
ot her way around.

DR GRCSS:  Ral ph?

DR. D AGOSTING If we go for the
collective use, | can see what will happen. W
will end up with a study where there will be a nmix
of all different drugs and then we will say, well,
gee, we are not really certain that drug Ais like
drug B, is like drug C, and we will start splitting
it out and we won't have any concl usions. So, |

woul d say that we should be trying to | ook at them
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i ndi vidual ly and understand what is going on with
some of them Then we can start naking inferences
about the class as opposed to the class first.

DR GRCSS: Steve?

DR. NISSEN. Yes, it is going to come up
agai n under question three but | just want to raise
for people's awareness the possibility that one of
the things to be done would be to do a shorter-term
study | ooking at things |ike anbul atory bl ood
pressure and ot her kinds of nonitoring to try to
under st and whet her there are mmj or physi ol ogi ca
di fferences between the drugs. Then, based upon
that, it would let you at |east get sonme idea if
they were nore sinmilar or dissimlar. For exanple,
if you saw that anphetam nes had tw ce as mnuch
bl ood pressure and heart rate increases as
met hyl pheni date or the other agents, then you woul d
have sonme further basis on which to nake that
decision. | actually think sone of those things
are pretty easy and pretty inexpensive to do, and
will raise that again when we cone to nunber three

DR GRCSS: So, in the short term see
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whet her or not they are simlar physiologically.
That woul d be pretty sinple and i nexpensive to do.
Ton?

DR FLEM NG | endorse that. The notes
that | had nade were very sinmilar, and that is do
we have the ability in the shorter termto collect
clues that are establishing not proof but
plausibility of simlarity. Wat | noted there was
to go to factors such as risk factors such as bl ood
pressure and heart rate, or using the nore readily
avai | abl e adverse event reporting system data or
observational data classifications to see whether
or not there is a suggestion. As unreliable as it
is, the AERS database is suggesting a 2.5-fold
hi gher rate with the anphetam nes conpared with the
met hyl pheni date--not reliable but at |east
suggested there. Are data such as those avail abl e,
as well as information on heart rate, bl ood
pressure or other factors that woul d give us clues?
We coul d then use those clues to determ ne how
finely we would have to address the issue. Is it a

class effect alone or are there subclasses that are
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generating particularly high risk?

DR GROSS: Actually, | think sone of that
informati on was in the handouts we got. | just
don't renmenber whether it was by class or by drug.
Anybody here renenber? Geral d?

DR. DAL PAN: | think Dr. Gelperin can
answer that. She reported the results of sone
studi es about the bl ood pressure.

DR. CELPERIN: Are you asking about the
reporting rates or the bl ood pressure changes?

DR CRCSS: Bl ood pressure and pul se

changes.

DR GELPERIN: | don't think that we coul d
commrent neaningfully. | don't think that the right
study has been done on that. 1In the children, the

anbul atory bl ood pressure nonitoring studies were
smal | and they were done with kids on their usua
drugs so the methyl pheni date and anphet am ne were
| ooked at as the active, and then the control was
pl acebo.

DR. GRCSS: Thank you. Any other coments

on question nunber two? Yes, Dr. Rappl ey?
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DR RAPPLEY: Maybe | amstating the

obvious but | think that atonpxetine should also be

i ncluded, so not just to focus on the other

stimul ant s.

DR GROSS: Any other conments on nunber

two?
DR GELPERIN: Shall | comment on
at onoxeti ne?
DR GROSS: Sure.
DR CELPERIN. That actually is well

described in the atonoxetine package insert.

Al though it is not conpared with methyl pheni date or

anphet am ne, the changes in blood pressure and
heart rate as nmean changes versus placebo in
clinical trials are actually currently clearly

described in the package | abeling.

DR CGRCSS: Good. Thank you. Question
nunber three, which of the foll ow ng approaches
seens best to study cardi ovascul ar outcones with
ADHD drugs? Pl ease consi der nethodol ogi cal issues;
the nature of the outcomes; time needed to conduct

the study; and cost issues for the follow ng types
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of studies, prospective case-control study, versus
case-control or cohort study within a clains
dat abase, large sinple trial or others that you
m ght suggest. Sean?

DR. HENNESSY: | would recommend agai nst a
prospective case-control study because those
generally need to rely on randomdigit dialing to
identify population controls, and |ots of people
have cell phones these days and | ots of people
don't answer the phone, and there are |ots of
problenms with identifying valid controls in random
di aling case-control studies that the henorrhagic
stroke project encountered. | think that both
large sinple trials and either case-contro
studies--1 amsorry, either cohort studies or
case-control studies nested within |arge
admi ni strative dat abases woul d both be appropri ate.

DR. GRCSS:  Tonf

DR FLEM NG | think this is a very
i mportant question, a very challengi ng and
difficult question and | have several thoughts

wanted to share on this one in particular. To
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simplify alittle bit, | amgoing to |unp
observational studies together and conpare themto
random zed trials although, certainly, nmy genera
sense is that a nore prospective active
surveil |l ance approach is going to be nore effective
than a passive surveillance approach. An
observational study has the advantage that it
provides a nore tinmely insight, and it is going to
give fairly reliable information about issues of
excess risk in settings where relative risks are
large and effects are relatively rapid.

The concerns that | woul d have are that
there are several features of a random zed trial
that allow us to get a nmuch nore informative and
interpretable result than an observational study.
Just to nmention a few of those that have cone up in
di scussions today, it is inmportant to have outcone
sensitivity and specificity and to be able to
reliably capture all events and to reduce
m ssingness and loss to followup. That is a
challenge in a random zed trial. To do so

effectively with observational databases is
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extrenely difficult, and Dr. G aham has recogni zed
in what he was presenting, for exanple, that sone
of these challenges and sonme of the sources didn't
even capture deaths

A second critical issue is adherence. In
a setting where the goal is to allow you to rule
out unacceptable risks with an intervention, having
adequat e adherence to that intervention is going to
be inperative in order for that to be usefu
information. As Dr. Graham had pointed out, there
is uncertainty about exposure, duration of use and
use of ancillary agents in these observationa
dat abases.

A third issue is the inportance of an
intention-to-treat cohort to have an unbi ased,
interpretable result, basically having a tine-zero
cohort. What we want to look at is what is the
relative effect of a reginen that woul d use one of
these interventions versus a reginen that doesn't.
It is not necessarily just while you are on the
i ntervention where the outcone or effects could

occur. So, how do you create a time-zero cohort
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froman observational database? Steve has pointed
out that for stroke maybe it woul d be okay to | ook
at what is the rate while you are on the
intervention versus while you are off. But for
ot her endpoints such as Ms that would be very
m sl eading, to attribute the events while you are
off to non-treatnment and while you are on to
treatment. So, the principle of a randonized tri al
with intention-to-treat is if you want to know the
one-year rate you include the one-year rate on al
peopl e, even soneone who only takes therapy for
nine months. It is very difficult to replicate
that inportant time-zero cohort feature in a
noon-r andomi zed tri al

Finally, and maybe nmpbst inportantly, the
random zation is giving us conparability. At
least, it is elimnating the systematic occurrence
of inbal ance. People don't use these agents at
random They clearly are using them based on
specific insights. Maybe those insights aren't
fully informative about whether this will be a

favorabl e benefit/risk to them but they are stil
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usi ng judgnents as to whether or not this
intervention should be used. O course, we can
address this. W have covariates. W can
recogni ze differences. But we always say the known
and recorded covariates are the tip of the iceberg
that explain how !l amdifferent fromyou, and to
think that we can use those to address fully the
di fferences has been repeatedly shown to be not
true.

Now, that doesn't nean that observationa
studies don't serve an inportant purpose. They are
very useful for hypothesis generation, particularly
since they give us tinely results. They give us
cl ues about when to do a random zed trial and, in
fact, if a random zed trial is not feasible these
are the clues or the best we can do. As | said,
they provide reliable insights in settings when the
relative risk is large and the effects are
relatively rapid. An exanple would be rotovirus.
Anot her exanpl e woul d be Tysabri and PM.. PM is a
one in amllion case. There is a 100 to a

1,000-fold increase even though there are only a
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few events. The fact of the matter is they are
events that are occurring when none shoul d have
occurred. An observational database allows us to
make that inference

Randoni zed trials, however, becone
critical in settings where a nodest relative risk
increase is inportant but the rate of that event
isn't negligible. A couple of exanples, with
COX-2s there is a background rate of 100 death M
strokes per 10,000 people and the relative risk
appears to be about 1.5. That is not a setting
that lends itself well to doing an observationa
study. The bias that could exist fromselectivity
coul d readily overwhel mthe signal

I have nmore comments. Should | keep
going? The bias in that setting could readily
overwhel mthe signal but it is a signal that we
shoul dn't m ss because if you have a relative risk
of 1.5 when you have 100 cardi ovascul ar deat hs,
strokes and Ms with COX-2s, that is an excess of
50 events per 10,000 people. In the nortality

setting, in fact, in the COX-2s what has happened
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is that there have been randonized trials of about
50, 000 peopl e right now that have given us these
insights, and there is a planned precision tria
now that is going to take place that involves
anot her 14, 000 people for pair-w se conparison to
more clearly understand what the actual effect is
and, in particular, to distinguish between the
effect of different agents in the class.

An exanple in the nortality setting is
asthma-rel ated deaths with | ong-acting beta
agonists. There is a setting where the event rate
is 5 per 10,000 and the relative risk is about 4.
The SMART trial involved the random zation of
26, 000 people in order to be able to get a nore
reliable sense of what that excess risk is, a risk
that appears to be about 15 induced-asthma rel ated
deaths for every 10,000 peopl e.

So, in settings where you have inportant
effects but there are nodest relative risks in the
backdrop where you have a non-rare event, then the
random zed trial becomes a very inportant tool to

get a reliable sense. So, ny final question or ny
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final coment is what does this tell us then about
this class of agents? M sense is that the answer
is different in adults versus children, in the
pediatric setting versus the adult setting. 1In the
adult setting, if we viewed that a 2.5-fold

i ncrease which, although unreliable, is what the
adverse event reporting systemdata mght tell us
could be very plausible here, and it tells us that
that relative risk rate seens to be about the same
in adults and pediatric--maybe unreliable data but
that is what we have before us. Wen you have a
cardi ovascul ar death, stroke and M rate that is in
t he nei ghborhood or 100 per 10,000 a 2.5-fold
increase is 150 events. That is an enormous nunber
of events. Even a 1.5-fold increase would be
important to detect.

But is that doable? David Gahamreferred
to this today. In essence, the way you understand
the size of a trial isn't nunber of patients; it is
the nunber of events that you need. If you want to
rule out a 50 percent relative increase, it takes

about 250 events. To rule out a doubling, it takes
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88 events. So, a 1.5-fold increase here would be
50 additional events. That is the concern we have
with COX-2s. It would be inportant to understand
that. It takes 250 events. That would take a
trial of about 7,000 or 8,000 people per arm That
same study would allow us to have 50 events in
sudden death according to the rates of events here.
That would allow us to rule out the induction of 20
addi ti onal sudden deaths per 10, 000 peopl e.

It seens to nme that it is inportant to
have that level of insight. That |evel of insight,
as | say, could be obtained with a study of 16, 000
people, a study that is no |arger than what has
been expected with zaprasi done because of its
effects on QIc, with long-acting beta agonists with
the SMART trial, with what has happened with the
COX-2s. For these types of risks it is inportant
to have an understanding. | think it is feasible
to do a trial in adults, and it is inmportant
because of the enormity of the inportance of the
i ncrease because of the high background rate.

In contrast, the background rate in the
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pediatric setting is one-fiftieth to one-eightieth,
and if the relative risk is the sanme in pediatrics
as in adults, then take that nunber that | said for
an adult trial and multiply it by 50-80 and you
have sonet hi ng approachi ng what David G aham said
about a study that woul d be approaching a million
people. That is not achievable. W are not going
to be able to do a randonized trial to address this
issue in the pediatric setting.

The only thing that is a bit reassuring
about that is that in the pediatric setting when
you have a doubling or even a 2.5-fold increase,
you are tal king about 0.4 additional events per

10 5. As | nmentioned earlier, that is
one-thirtieth

the rate of |ong-acting beta agonists inducing
asthma-rel ated deaths in the asthma popul ati on, and
that is an agent that still has potentially
favorabl e benefit/risk profile, depending on your
j udgrment of benefit.

So clearly, as people have said, in the
pediatric setting these risks need to be understood

as best possible, but the substantial upside
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benefit is one that also weighs very heavily here.
So, | would argue that in the pediatric setting we
need to do an observational study, as has been
di scussed, to conplenment what | would hope woul d be
a randomized trial in the adult setting. That
observational study could give us a sense about
excess risk--it could give us clues. It could also
give us better clues as to whether the relative
ri sks are about the same in the pediatric and adult
setting. Then, with the adult random zed trial, we
woul d have the foundation to nake a nore informnmed
judgrment collectively, in the end arriving
collectively with these sources of data to the best
possible information we could to inform patients,
adults, and patients and their parents in the
pedi atric setting about what benefit/risk truly is.

DR CRCSS: Wll, Tom you said a |ot of
things. Maybe what woul d be nost hel pful is if you
woul d go hone and dictate that and send it around
to all of us and the FDA. We would be interested
in having a chance to look it over and think about

it. Thank you.
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DR FLEM NG | only said half of what |
had witten down.

DR GROSS: | amsure of that. Curt?

DR FURBERG | agree with Tom s tutorial,
but | take somewhat of an issue with the idea of a
trial in the adult setting. | nmean, you gave good
reason for a trial but there are ethical issues.
If you do a study in adults, particularly those
with any cardiac condition, there is increased risk
of suffering a heart attack, stroke or dying
suddenly. To use your nunbers, a 2.5-fold
i ncrease--how would you wite the informed consent?
How many people in this roomwould sign up for a
trial where the inforned consent would say if you
are random zed to the active treatnment your risk of
heart attack, stroke and sudden death may i ncrease
by 2.5? | nean, that study is not feasible
ethically. 1 nean, that is an ethical concern that
| have about your suggesti on.

DR. FLEM NG Just to clarify, the nunbers
I was giving were actually for a 1.5-fold increase.

What | stated | think was that the data indicated

file:///C)/dummy/0209DRUG.TXT (265 of 301) [2/21/2006 11:37:35 AM]



file:///C)/dummy/0209DRUG.TXT

that there could be a 2.5-fold increase but that
woul d be an enornmous public health inpact if it
were real, but even a 1.5-fold increase would be a
concern. So, the design would be to distinguish
whet her there is a 1.5-fold increase or not. |Is
that ethical? |Is that something that people could
readi | y understand as equi poi se? Absolutely. W
are not saying there is a 1.5-fold increase. W
are saying the data suggest a concern that there
may readily be an increase; then, again, there may
not. The goal of the trial is to find out whether
there is. |If there is an increase, this is a very
i mportant insight because the intervention provides
other very significant benefits.

DR. FURBERG Yes, but you have to inform
potential candidates of the trial about the
potential risk and, to use your words, that could
be a 2.5-fold increase. That is alarming. | would
never sign up for your trial

DR GRCSS:  Ral ph?

DR D AGOSTINO Earlier in the discussion

| raised the seriousness and the ethical issues,
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and | amglad we are comng back to them | nean,
there is no way out of a large sinple trial as
bei ng sort of the ideal thing, but I do have
concerns. | nean, | endorse what Tomis saying a
hundred percent but | do have concerns as you put
that together with the issues that Curt is talking
about. Wien | start thinking of how risk can
magni fy as you start increasing the risk factors if
you al ready have a cardi ovascul ar event--you know,
the nunber Tomis putting forth nay be an average
nunber. It nmay be in sonme sub popul ations
trenmendously large. So, while | would endorse what
Tomis saying, | think that it needs a | ot of
di scussion in ternms of its feasibility and the
ethical and--when | say seriousness | nean in terns
of we can talk theoretically is it a serious
contended on the table, and | think that nessage
shoul d get across.

As far as the other, the prospective
case-control study, we nmake our reputation in
Fram ngham by taking relative risk of 4 and show ng

themreally they are like 1.2 when you |look at a
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cohort type of study. So, as you put together
these alternative studies, these case-control and
cohort studies in a clainms database | think we
definitely shoul d endorse, not necessarily as the
best, the effort that has been going on in terms of
the feasibility studies, and so forth. That | ooks
really promsing and if they can adjudicate their
events and they can apply good controls, and
what - have-you, as Tom points out it is probably the
only thing that we should do in the children. So,
| certainly would think that that shoul d get our
sort of vote of confidence.

Again, to summarize, | think the large
sinmple trial is clearly the best theoretically. |
am trenendously concerned about the ethical issues
that come up with the high risk, and | think as a
way of noving us into getting sone answers the
case-control on clains databases seens to be
feasible and | think will produce good answers.

DR CRCSS: W have nentioned |arge sinple
trial a number of times. Wuld you define it?

DR D AGOSTING A large sinple trial, in
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my definition, basically would be a randoni zed,
controlled trial where you are just allocating
peopl e by randoni zation to treatment A versus
treatnent B. What treatnent A would be in this
particul ar case would be one of the stimnulants and
then treatment B would have to be discussed and
laid out, would it be another nedication or would
it be some other control, some other treatment for
the individual ? That woul d be another issue, what
is the control group. Then you just follow those
i ndividuals. You keep track of their visits. You
keep track of the events they develop. Again, wth
a large sinple, as a rule you pick big things for
out cones, nortality, cardiovascul ar events, not
things that you have to nonitor heavily. W want
to start | ooking at blood pressure and nonitor
bl ood pressure, and that would actually sort of
hurt the idea of a large sinple trial if you have
to keep bringing themin and nonitor all those
activities.

DR. CGRCSS: And we are nentioning

case-control trials as if we know exactly what we
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have in mnd. What are our control groups going to
be, and by how nany variables are we going to match
themwi th the cases? Are we going to use one
variable, two, three?

DR D AGOSTINO  This is where Frami ngham
takes a relative risk of 4 or an odds ratio of 4
and shows it is like 1.2. Wwen we start taking the
case-control studies that woul d have very uni que
popul ati ons, Al zheinmer's disease and so forth,
everybody gets in the case-control. In Fram ngham
the relative risk is like 1.5 or something |like
that because we have that whol e popul ation. And,
all those issues have to be faced. Wat are the
controls is not going to be easy. FEarlier one of
the presenters had a slide with propensity scores.
That is a possibility. And, there was a D Agostino
on the bottom |In the case of our trying to have
full disclosure, that D Agostino is nmy son; it is
not ne who wote that paper. But | still endorse
propensity scores and that type of mechanism But
they are not easy studies. The point is that we

have a dat abase and we have a nunber of databases
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and they have | think very good quality. | think
over the years how the HMOs have inproved the
quality. Kaiser, for exanple, | think has a very
good dat abase. You can get in and get good
i nformati on, but the chall enge of what the contro
is wll be extremely inportant.

DR CRCSS: And define propensity scores.

DR. D AGOSTING Propensity scores i s when
you have a collection of variables. You would |ike
to match on age. You would like to match on, say,
severity of the illness. And, you have a whol e
bunch of contenders, possibility of variables that
you could match on. There mght be too many to try
to set up little bins. Wat a propensity score
does is it basically does an analysis. For those
who are familiar, it sort of does |like a |logistic
anal ysi s where you start sayi ng what woul d be the
chance that a particul ar person could have been
sonebody who woul d have been sel ected for the
treatnment. So, you get sonebody who had the
treatment and you match themwi th a probability

score, a propensity score that he or she is simlar
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to the one who got the treatnent and you start
bringing in individuals into your controls that
| ook nore and nore |ike the actual cases, the
actual individuals who got the drug in this case.
If you do these, you can go back and | ook--you
build a whole slew of variables to enter the
propensity score. At the end you can actually see
how wel | you matched, how well you bal anced the
whol e col l ection of covariates between what you are
calling your treatnent group versus what you are
calling your control group. So, it is a way of
doi ng sort of a bigger matching wi thout having to
mat ch vari abl e by vari abl e.

DR GRCSS:  Ceral d?

DR. DAL PAN: Yes, | was raising nmy hand
on behal f of Dr. Tenple

DR CGRCSS: Oh, Dr. Tenple?

DR. TEMPLE: Thank you. | wanted to ask
Tom what he thought--Ral ph referred to this, what
he thought an appropriate or possible control group
m ght be for a large sinple trial. Al of the

trials people have tal ked about are not in
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synptomatic conditions. They are in conditions
where you have it or they are active contro
trials. It turns out nobody believes you can do a
pl acebo-controlled trial even in a benign condition
like osteoarthritis.

I find it totally inplausible that you can
do a placebo-controlled trial with any great
duration in ADHD. So, | think you have to cone to
grips with whether atonoxetine is the control and
you haven't really discussed that. But that is the
non- anphet ani ne of the group. Now, you would stil
have sone doubts because that has never been
subjected to a | ong-term pl acebo-controlled tria
either, but at |east you mght be able to bring
that off.

I also think it is worth noting that in
synptomatic conditions even active control trials
have a | ot of troubl e keeping people on therapy.
The experience in the NSAID trials, for exanple, is
that about 50 percent of people were gone by half
way through. So, it is not so easy to do that.

I guess the other question | have is there
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was sone di scussion about what the control groups
m ght be in epidem ol ogic studies and | woul d be
interested in a discussion. | find it very hard to
i magi ne that a control group could be anything
other than a group of people with ADHD on a
different drug. | nean, picking people who are
asthmatic, or sonething, that seens really scary
and unlikely to tell you what you want to know.

So, the details of these things are going to be
i mportant.

DR FLEM NG Lots of issues, Bob.
agree with you that the choice of the control
groups is going to be an inportant issue. By the
way though, all of what you are saying, the choice
of the right control group, keeping people on the
drug, all that is equally a challenge in an
observational study. It is not unique to the
random zed, controlled setting that that becomes an
i ssue.

The proper control | think is sonething
that is going to take a | ot nore discussion. The

way | characterized it earlier was that it should
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be an appropriate standard of care that ideally
woul d be thought to have a relatively small effect
in the primary outcones. 1In the adult setting it
isn't clear to ne that, if we nade it a patient's
choi ce, a nunber of people m ght not choose a

non- ADHD i ntervention. W are at a tine period in
the adults where there is a very rapid increase in
the use of these agents, which tells ne that you
are going through a transition period. | don't
need to have everybody in the world agree to go on
the random zed trial. For those people who are
carefully informed about what we understand the
benefits to be and what we understand the risks to
be, and for those people that have equi poise we
woul d then random ze themto one or nore agents in
this class against a proper control. [If, in fact,
we didn't think people would go on such a trial, is
that because when we are telling themthe truth
about the risks nobody would want the agent? |
don't think that is the case, but if that is why
you think this would be unethical then it is

unethical to not be giving a nore proper inforned
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consent. | have always said the first tine | am
eligible for a randonized trial | amon that study,
and | amon that study because | amgoing to get a
better informed consent process. On average | get
quality care whether or not I amon the active or
the control reginen. So, this ought to be entirely
ethical. | amnot sure who it would be that woul d
view it to be unethical when |I give you an informnmed
consent here and | say there is uncertainty. |If
you share that uncertainty you join the try. |If
you don't, that is fine. You are at free will to
go off and either take the agents or not.

So, Bob, the bottomline is we need to
deci de what woul d be an appropriate control. |
woul d grant you doing this in a pediatric setting
woul d be unachi evabl e because | think the
under st andi ng of the magnitude of benefit is quite
substantial and the risks are so rare that | could
believe there could be a | ot of people who would
elect only to take active therapy. But in an adult
setting it is not so clear to ne when we consider

that the risks are nuch greater in absolute
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magni tude and we are at a tine period where we are
energing toward greater use, nmeaning that that is a
time period when a | ot of people aren't using these
agents and a | ot of people are. That lends itself
to the plausibility that we could be doing a proper
randon zed tri al

DR CGRCOSS:  Steve?

DR NISSEN: | just want to conme back to
somet hing, Tom and that is that we may be able to
refine a bit the equation by doing sone of these
prelimnary studies that | am suggesting. Let ne
tell you why it helps us. A shorter-term
anbul atory bl ood pressure nonitoring study, for
exanpl e, that m ght include placebo, anphetani ne,
met hyl pheni dat e and at onoxeti ne woul d not expose
people to the drugs for very | ong which, obviously,
fromthe point of view of the safety aspects is
very favorable. You would be able to get the kind
of heart rate and bl ood pressure information that
woul d tell you how simlar or dissinilar the drugs
are. And, it would help a lot if you found out in

such a study--1 nmean, | amgoing to give you a wild
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idea--if you found out that the bl ood pressure
increases were 8 mMrmor 10 mmwi th one of these
agents--1 don't think you would but if you did,
that would really informabout whether or not a
random zed trial was prudent and acceptabl e and
reasonable to do. That is a short-term exposure so
you would get a lot of infornmation

The second thing we haven't yet tal ked
about is that one of the concerns about these
agents is the production of left ventricular
hypertrophy. You know, we know that that potentia
exists and that is a very neasurable and very
preci sel y neasurabl e phenomenon with nodern
echocardi ography. So, one of the kinds of studies
you could do is, for exanple, you can take
i ndi vidual s that have had relatively |long-termuse
of the drugs and | ook at their left ventricular
wal | thickness in conparison to well-nmatched
controls and you can find out. Again, if you were
to see that people that have been on the drug for a
year or two had a thicker left ventricle--there is

a lot of information about the negative prognostic
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inmplications of |left ventricular hypertrophy. So,
I would not rule out the value. W don't have any
of those nechani stic studies now so we are | ooking
at these data which | know Bob Tenple considers to
be terribly weak, you know, fromthe AERS dat abase,
and | agree with you, and | amtrying to refine our
under st andi ng about these drugs by forcing sone
mechani stic studies that would give us greater
clarity and | think they should be done and shoul d
be done relatively soon

DR. FLEM NG By the way, that is in
conjunction with, i.e., | completely support what
you are saying as insights in conjunction with
ultimately the randonized trial where basically
those insights give nme clues about who are those
peopl e that would be nore likely to have favorable
benefit to risk, and how can | optinmally deliver
the regi nen.

Even with those clues though, ny
perspective is those clues mght help ne reduce
this risk but if this report says this risk m ght

be 2.5-fold, | amvery worried in adults if it is
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even 1.5-fold. So, | need those clues to optinmally
deliver a reginen that, hopefully, is sonewhere
bet ween no excess risk and 1.5-fold which, in the
end though, | amonly going to be able to answer
reliable with the random zed trial. So, | want
what you are doing setting up the random zed trial.

DR CRCSS: Does the FDA have a very clear
pi cture about what we are recomendi ng?

DR. TEMPLE: Yes, but | wanted to praise
the | ast suggestion that Steven nade. That is not
so different fromthe studies that were done to
docunent val vul opathy with fenfluram ne that David
Graham supervi sed, where you | ooked at people on
the drug and you found a | ot of val vul opathy, 5-,
10-fold or sonething. So, that was sort of a
no- brai ner once you got the data. But that is
actual ly feasible short termand woul d
overwhel mingly convey the idea that there was a
problemin a fairly rapid way. So, that is a
pretty attractive suggestion, | have to say. But,
yes, | think we probably get the idea.

DR CGRCSS: So, it | ooks as though the
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short-term studi es reconmended woul d be the
sinmpl est, |east expensive to do and you woul d get
some good information quite rapidly. Sean and
Robyn, did you have comments?

DR. HENNESSY: | have a geek question, and
that is, | aminterested in proving statistica
preci sion by maybe inposing an assunption. That
is, can we do a one-tail test for these safety
studies rather than a two-tail test? The
assunption then inplies that these drugs coul dn't
provi de benefit and what it neans is that if we
found an apparent beneficial effect we wouldn't
believe it. | wanted to know what other people
around the table thought about that.

DR CRCSS:  Tonf?

DR FLEM NG | guess | think we are
routinely doing that. 1In other words, | don't
disagree with it. | agree with it and say we

al ways do that. So, let's say for a superiority
setting you are trying to show benefit, we use a
two-sided 0.5 standard of strength of evidence.

But if you get a two-sided 0.5 you | ook and see
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what direction it is. So, strength of evidence for
a single positive study is one-sided 0.25. And,
this is all somewhat arbitrary, what is strength of
evi dence. But at |east what has energed is if
sonmething is sufficiently extreme from your
hypot hesis that it would occur by chance al one one
time in 40, we say it doesn't seemattributable to
chance. That seens that you have ruled that out.
If it is superiority, then you would say, if you
had a two-sided 0.5 that is in the right direction
that you have ruled out no effect. This is really
non-inferiority. |If you are trying to rule out a
1.5-fold increase just using that sane strength of
evidence it would need to be a result that is
inconsistent with 1.5-fold at a 2.5 error rate.

So, | would agree with what you are saying but |
woul d say it is what we always do when we are
tal ki ng about strength of evidence of a two-sided
0.25; it is really one-sided 0.25

DR CGRCSS: John has been waiting for a
while. John?

DR MOORE: | certainly agree with a | ot
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of the things Tomsaid, particularly about the
children studies. | think that it mght be worth
consi dering one additional aspect of it and that
could be, biting the bullet if you will, studying
the problemin children who have cardi ovascul ar
risk factors. One of the testinonies earlier
referred to that, a case in Children's Hospital
But | think we do know that probably 40 or 50
percent of children who have post-op congenita
heart di sease, which is a fairly |arge nunber of
children these days, have ADHD.

Anot her interesting piece of data is that
only probably 8 percent of themor 10 percent of
themare actually treated. The reason is that |
think nost practitioners are afraid to treat them
I think that a structure exists already that is
NHLBI funded, called the Pediatric Heart Network,
whi ch is probably capable of doing a random zed
study of this subset of the pediatric population,
whi ch coul d be adequately powered to | ook at safety
at least at sone | evel and naybe hel p us bracket

safety, at least in this high risk population
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I think that that study could be done and
could be done ethically by that group. |In fact,
thi nk such a study has been proposed and rmay be
under discussion by them So, one of the things
the FDA might want to do is link up with NIH and
i nquire about the Pediatric Heart Network and that
study in particular. The |lead investigator would
be Vickie Better [?] out of CHOP, Children's
Hospital Philadel phia. But | think that it m ght
be useful to add that to a nore observationa
approach for the general population to help us get
at the risk in children.

Agai n, you know, | feel that these drugs
are so beneficial to a lot of children that it is
important not to inhibit their use too much. But,
on the other hand, we do have sort of this group of
patients that are unidentified who have
cardi ovascul ar probl enms and those are the patients
I think where the serious issues arise. But why
don't we just try to study themdirectly? W can
identify a large group of patients with

hypertrophi c cardi omyopathy and this problem W
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can identify a large group of patients who have
congenital heart disease and ADHD. Wy not study
themdirectly?

DR CGRCSS: Robyn?

MS. SHAPI RO Just a couple of coments
about the ethics. First, | don't think that we can
sinmply clear our ninds by saying, well, people are
fully informed about the risk and if they take it
then, you know, we are okay. As we know, a
reasonabl e ri sk/benefit bal ance is sonething that
| RBs have to consider, and so forth--fully
i ncorporated into our federal |aw.

But if we talk about Tomi s |arge,
adequately powered trial for adults, the
alternatives | think are | ess ethical than going
forward with that. W could do nothing, in which
case we know that these are being prescribed nore
and nore and we have these safety signals but we
wi Il never know what is going on. O, we could do
a less scientifically, biostatistically adequate
trial, in which case we will expose those people to

the risk but not really get an answer. So,
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ethically | think that the only way to do that
trial, fromwhat | hear Tomsay, is to do it his
way.

DR CGRCOSS:  Steve?

DR. NISSEN. | think we nmay have a
probl em maybe even a show stopper here, Tom and
that is that as | look at the |abels, which of
these drugs are | abeled for use in adults for adult
ADHD? It is not all of them | can't find it for
the others. Mybe it is sonething | amnot aware
of but if, in fact--you know, then we have an
additional issue here |I think, don't we?

DR FLEM NG | amnot sure what issue
Basically, you are saying because of the fact that
we can only study those | abel ed- -

DR. NI SSEN. No, you nade a very el oquent
argunent that equi poi se exists because the drug
have proven benefits and, therefore, since there is
risk in the face of proven benefits there is
equi poise. But in the face of unproven benefits
the equi poi se equation starts to fall apart,

doesn't it?
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DR FLEM NG So, if you are arguing that
there is such uncertainty about benefit here that
we coul dn't get people, when they were properly
i nformed about what is known about benefit to ri sk,
to have a sense of equi poise, then not doing this
trial |eaves ne enornously conce