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PROCEEDI NGS
Call to Order and Introductions

DR GOCDVAN: | thought it would be
worthwhile, since this is a different group of
participants, different audi ence nenbers, just to
go around the table quickly and introduce
our sel ves

I am Wayne Goodman, Chair of Psychiatry at
the University of Florida, and ny research
specialty is in obsessive conpul sive disorder

DR. TAMM NGA: | am Carol Tammi nga. | am
at the University of UT Sout hwestern, and ny
specialty is schizophrenia research

M5. CRIFFITH | am Gil Giffith. | am
the Patient Representative to the committee. | am
the aut hor of a book about teen depression called
WIIl's Choice.

DR LEON: | am Andy Leon. | am Professor
of Biostatistics in Psychiatry at Cornell Medica
Col | ege.

DR MEHTA: | amDilip Mehta, retired

pharmaceuti cal executive from Pfizer about seven or
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ei ght years ago, and | amthe |Industry
Representative on the committee.

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

DR ANDREASON: Paul Andreason. | amthe
Deputy Director.

DR. DUBI TSKY: G eg Dubitsky, Medical
O ficer, FDA

DR ROBINSON: | am Del bert Robi nson. |
amat the Al bert Einstein College of Medicine and
the Zucker Hillside Hospital, and ny specialty is
early psychosis.

DR. PINE: Danny Pine. | ama child
psychiatrist at the NIMH Internural Research
Pr ogram

M5. BRONSTEIN: | am Jean Bronstein, a
registered nurse. | amretired and ny area of
expertise was psychiatry, and | amthe Consuner
Represent ati ve.

DR. WNOKUR:  Andy Wnokur. | amDirector

of Psychophar macol ogy at the University of
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Connecticut Health Center in Farm ngton,
Connecti cut .

DR. WANG Phil Wang. | ama psychiatri st
and epi dem ol ogi st at Harvard Medical School .

DR. McGOUGH: Ji m McGough, Child and
Adol escent Psychi atry, UCLA.

DR. GOODVAN:  Dr. Rudorfer, do you want to
i ntroduce yoursel f?

DR RUDCRFER | am Matthew Rudorfer. |
am a psychiatrist. | am Acting Chief of the Adult
Interventions Branch at the National Institute of
Ment al Heal t h.

DR GOCDVAN: Before we fornally begin
today's proceedings, | wanted to add a footnote to
yesterday's neeting. For those of you who were
there, know that we went to some efforts to--we had
some concerns about how the press and the public
were going to greet our decision, and we went to
sone effort to craft a statenment, although it
wasn't a very snooth and beautiful process, and the
final product wasn't exactly poignant, | think we

made the point that we intended. After all, who
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knows how Tom Jefferson woul d have done sitting in
front of the audience with a | aptop computer.

But anyway |l et ne just read a couple of
excerpts froma Reuter's newswire rel ease on
yesterday's meeting.

Panel i sts agreed long-termdata could help
doctors treat patients, but voted unani nously
agai nst new requirenents, siding with patient and
i ndustry representatives concerned about sl ow ng
the delivery of new nedicines.

Concer ned about how the public woul d react
to their decision anmd such safety concerns, the
panel took a second unani nous vote to support joint
efforts between the industry and gover nnment
agencies to study how the drugs worked overtine in
order to help doctors

Why couldn't we have said it that way?
But anyway | think the point cane across that our
deci sion was acting in the behalf of public
i nterest.

For the record, there is a nunber of

statenents that need to be read by our Executive
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Secretary, Karen Tenpl et on- Soners.
Conflict of Interest Statenent

DR TEMPLETON- SOVERS: The fol | owi ng
announcemnent addresses the issue of conflict of
interest and is made part of the record to preclude
even the appearance of such at this neeting.

Based on the submitted agenda and all
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 foll ow ng exceptions.

In accordance with 18 U.S. C. Section
208(b)(3), full waivers have been granted to the
foll owi ng partici pants:

Dr. James McGough is a nenber of a
conpetitor's speakers bureau. He receives |ess
than $10, 001 per year. He also is a consultant to
a conpetitor and receives |less than $10,001 a year.
Lastly, his enployer has contracts with two

conpetitors. Each contract is funded for |ess than
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$100, 000 per year.

Dr. Andrew W nokur's enpl oyer has various

contracts with three conpetitors. Each contract
funded for less than $100,000 per year. Dr.
W nokur's enpl oyer has a contract pending with a
conpetitor, but no funding has been received to
dat e.

Dr. Andrew Leon is a nenber of two
conpetitors Data Safety Mbnitoring Boards and

receives |less than $10,001 per year from one and

hasn't received any conpensation to date fromthe

other. He is also an advisory board nenber for a

conpetitor, however, he hasn't received any
compensation to date.

Dr. Carol Tammi nga's enpl oyer has a
contract with a conpetitor funded at |ess than

$100, 000 per year.

Dr. Wayne Goodnman's enpl oyer has vari ous

contracts with two conpetitors. Each contract
funded for |ess than $100,000 per year. In
addition, his enployer has a contract with a

conpetitor. The funding received is between

file:///Z|/Storage/1026PSYC.TXT (9 of 243) [11/8/2005 1:22:21 PM]



file:/l/Z|/Storage/1026PSY C.TXT

$101, 000 per year and $300, 000 per year.

Dr. Bruce Pollock is a nenber of a
conpetitor's speakers bureau. He receives |ess
than $10,000 a year. He is also a nenber of two
advi sory boards for a conpetitor. He receives |ess
than $10, 000 per year per board. He is a menber of
two advi sory boards for a conpetitor. However, he
hasn't received any conpensation to date. Further,
Dr. Pollock is a facility nenber of a managenent
board for a firmthat is affiliated with one of the
conpetitors. He receives less than $10,001 a year.
Lastly, Dr. Pollock's enployer has a contract with
a conpetitor, however, his enployer hasn't received
any conpensation to date.

Lastly, Ms. Jean Bronstein has been
granted wai vers under 18 U.S.C. 208(b)(3) and 21
U S.C. 344(n)(4) of the Food and Drug Mbdernization
Act for owning stock in an affected firmand a
conpetitor. The stock in the affected firmis
val ued between 10,001 to $25,000, and the stock in
the competitor is valued at |ess than $5, 001.

Ms. Bronstein also owns a bond in an
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affected firmand a conpetitor val ued between
$50, 001 to 100, 000.

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

In the event that the discussions involve
any other products or firnms not already on the
agenda for which an FDA participant has a financial
interest, the participants are aware of the need to
excl ude thensel ves from such invol verent and their
exclusion will be noted for the record.

Lastly, we would also like to disclose
that Dr. Dilip Mehta is participating in this
meeting as an industry representative acting on
behal f of regulated industry. Dr. Mehta's role on
this commttee is to represent industry interests
in general, and not any one particul ar conpany.

Dr. Mehta is retired from Pfizer.

Wth respect to all other participants, we

ask in the interest of fairness that they address

any current or previous financial involvenment with
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any firm whose products they may w sh to conment
upon.

Thank you.

DR. GOODMAN:  Thank you, Karen

Bruce Pollock is not with us today. He
had a fam |y energency. So, we have 11 voting
nmenbers around the table.

I would like to ask Dr. Tom Laughren to
gi ve an overvi ew of today's neeting.

Overvi ew

DR. LAUGHREN: Thank you, Wayne, and good
nmor ni ng, and wel come back to today's neeting.

The topic today is the drug EMSAM  ENMSAM
is a patch forrmulation of the drug selegiline. It
i s being devel oped for mmjor depressive disorder
It is an irreversible nonoani ne oxi dase i nhibitor

Thi s application has been under review for
several years. It received a non-approval letter
in March of 2002 based on our concerns about the
adequacy of efficacy data. That concern was
subsequent |y addressed, and we i ssued an approvabl e
letter in January of 2004.

The conpany has responded to that letter,
and there are several issues that are still under

review, but the one issue that we would |ike the
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conmittee's advice on today is the question of
dietary restrictions for the 20 ng strength of this
pat ch.

There are three strengths bei ng proposed:
20, 30, and 40, and it is the 20 ng strength that
is the topic for today in terns of dietary
restrictions.

I amsure you are famliar with what is

known as the "cheese reaction,” which is a great
concern for orally adm nistered nobnoam ne oxi dase
inhibitors. There is a dietary anm ne tyram ne,
which is a pressor substance if it enters the
system c circul ation

Odinarily, this substance is netabolized
by nonoami ne oxidase A that is present in the gut
wall and in the liver, which prevents tyram ne from
entering the systemc circul ation.

Now, the nonsel ective oral npnoam ne

oxi dase inhibitors, for exanple, phenel zine, bl ock
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MAO-A in the gut wall and in the liver, and
therefore, they allow tyramne to enter the
system c circul ation, which causes an increase in
bl ood pressure.

Now, certain foods, for exanple, aged
cheeses have a high content of tyram ne and, hence,
t he name cheese reaction.

Now, the selegiline patch would be
expected to have an advantage with regard to the
cheese reaction, because it bypasses the gut wall,
so there woul d be a decreased opportunity to
i nhi bit nmonoani ne oxi dase A

Now, the conmpany involved, Sonerset, has
accunul ated a substantial anount of data which they
feel support the viewthat the 20 ng patch is
relatively free of the risk of the cheese reaction.

They have indicated a willingness to
accept dietary restrictions on the 30 and the 40 ngy
pat ch, because there is not as nuch data supporting
the safety of those strengths w thout dietary
restriction.

Now, why is this inportant? One issue to
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keep in mind is that having to worry about dietary
restrictions is a mgjor disincentive for using
nmonoani ne oxi dase inhibitors, and there seens to be
a strong belief that there is sonme fraction of
patients with major depression who may benefit

uni quely from nonoam ne oxi dase inhibitors, so
there is a place in the armanentariumfor a drug
whi ch woul d not need to have--a nbnoam ne oxi dase

i nhi bitor which would not need to have dietary
restrictions.

Now, the medical officer for this NDA Dr.
Greg Dubitsky, has concerns about risks even with
the 20 ng patch if it's used without dietary
restrictions, so he has argued strongly agai nst
permtting it to be marketed without dietary
restrictions.

The Division has not reached a concl usi on
on this matter, and that is why we are seeking your
advi ce. You have received Dr. Dubitsky's reviewin
your package and a copy of his slides, and you will

hear his argunents here today follow ng ny

conment s.

You have al so received materials fromthe
conpany and you will hear their arguments here, as
wel | .
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I think there is agreenent on severa
issues. First of all, it seems clear, if you | ook
at all the data, that the risk of a tyram ne
reaction with the 20 ng patch without dietary
restrictions is probably far | ess than what is seen
with the orally available typical npbnoam ne oxi dase
inhibitors, but it is also true, and | think
everyone woul d probably agree with this, the risk
is not zero.

On the other hand, as | pointed out, not
having dietary restrictions would likely increase
the use of this npnoam ne oxidase inhibitors in
those patients who nay benefit fromit.

So, after hearing the data and the
argunents here this norning, there are two
questions that we would |ike you to vote on, and
can bring those up.

The first question is: Do the avail able

data for the EMSAM 20 ng patch support the
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reasonabl e safety of this formulation without the
need for dietary restrictions?

The second question is: |f the EVMSAM 20
mg patch fornulation could be considered reasonably
safe for marketing without the need for dietary
restrictions, would it be acceptable to market the
20 ng patch without dietary restrictions and at the
same time require dietary restrictions for the 30
and 40 ng patch strengths?

So, here the question is would this be
confusing for clinicians and patients to have
dietary restrictions on the higher strength, but
not have dietary restrictions on the 20 ng
st rengt h.

So, those are the questions, and | will
stop there and turn it over to Dr. Dubitsky.

FDA Presentation

DR DUBI TSKY: Good nmorning. My task this
morning is essentially 4-fold.

First, | would like to provide you with a
brief overview of this novel drug formulation.

Second, | would like to give you a short
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revi ew of tyram ne and tyram ne physiol ogy, and how
the effects of tyranmi ne are measured, particularly
with respect to bl ood pressure.

Third, | would like to review sonme of the
hi gh points of the data fromtyram ne chall enge
studies that were performed by the sponsor

Last, | would like to review sone of the
pros and cons of the question that Tom menti oned,
that is, whether the 20 ng patch could safely be
used without dietary restrictions, and then | will
present my reconmendati on and concl usions.

[Slide.]

What is EMSAM? EMSAM i s a transder mal
delivery systemfor selegiline. As many of you may
know, selegiline is an irreversible inhibitor of
nmonoani ne oxi dase. There are two fornms of
monoam ne oxi dase: Type A and Type B

Sel egiline shows relative selectivity for
MAO B at |ow clinical doses, but |oses that
selectivity as you go up to higher doses. | wll
say nore about that |ater

There is an oral fornulation of selegiline
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that has been available for many years. 1t has
been marketed for Parkinson's di sease, goes by the
trade nane of El depryl

[Slide.]

The proposed indication for EMSAMis mgj or
depression and the presuned nmechani smof action is
i nhibition of both MAOA and MAO-B in the brain.

[Slide.]

There are three patch strengths which
woul d be marketed. | have listed them here.
will refer to these sinmply as 20, 30, and 40
m | ligram patch strengths, and | have al so provided
the approxi nate ampunt of selegiline that is
delivered by each patch over a 24-hour peri od.

[Slide.]

Thi s gives you sonme idea of what the
compar ati ve pharmacoki netics are. For our purposes
you can ignore the top curve. That reflects
i ntravenous selegiline infusion, but if you | ook at
the bottomtwo curves--1 don't know if you can nake
out the first curve there--it has a very sharp peak

early. That reflects the oral selegiline
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preparati on that has been market ed.

The middl e curve, which reflects nore of a
continuous rel ease of selegiline over a 24-hour
period, it tends to build up sort of slowy, then,
| evel s off, then drops shortly after 24 hours.

This just gives you sone idea of how the
phar macoki netics or the selegiline patch conpare to
the oral selegiline capsules.

[Slide.]

A key issue before us this norning is can
| ow dose, the 20 ng transdermal patch be safely
used without tyram ne restrictions.

[Slide.]

But before we delve into that, perhaps
many of you, |ike nyself, don't think about
tyram ne on a day-to-day basis. So, | do want to
provide just a brief review of tyram ne and the
effects of tyram ne and, in particular, sone
i mportant term nology that you will hear repeatedly
thi s norning.

[Slide.]

Tyranine is formed by the degradation of
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protein in foods. Protein with aging or decay
breaks down into free am no acids, one of which is
tyrosine, which is then converted to tyranmi ne.
Therefore, foods that have undergone an aging or a
decayi ng process do tend to have hi gh anmounts of
tyram ne, such as many aged cheeses

[Slide.]

VWhat does tyranmine do? Structurally, it
is simlar to epinephrine and norepi nephrine, but
it does have a slightly weaker action. Once it is
system cally absorbed, it is taken up by adrenergic
neurons and di spl aces norepi nephrine fromsynaptic
vesicles. This causes |arge amounts of

nor epi nephrine to be released into the synaptic

cleft.

[Slide.]

Clinically, this produces what has been
known as a "cheese reaction.” One of the classic

synptons is a huge increase in systolic blood
pressure. Early studies with tyram ne and hi gh
tyram ne foods did show a nean increase of about 55
mllimeters of nercury.

Usual |y, the systolic increase is higher
than the diastolic increase in blood pressure. You

can al so see an increase in pulse, palpitations,
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headache, nausea, vonmiting, diaphoresis,

phot ophobi a, and there are sonme rare reports of
strokes, cardiac failure, and death from severe
cheese reactions.

[Slide.]

The body does have a natural protective
mechani smto protect agai nst excessive tyram ne.
That is, tyramine is metabolized by nmonoam ne
oxi dase Type A. Mst of this occurs pre-systemcally by
MAO-A in the intestinal wall and
al so some MAO-A in the liver, which occurs as a
first-pass effect.

Very snmal |l anmounts of tyram ne nornmally
are absorbed systemically after getting through the
gut and first-pass liver effect, and that snall
amount i s further netabolized by peripheral
adr ener gi ¢ neurons.

[Slide.]

Traditional MAO's, such as
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tranyl cyprom ne, do inhibit MAO A at clinical doses
and do allow | arge amounts of tyramine to enter the
system c circul ation, producing a cheese reaction.
Therefore, when these agents are used, foods and
beverages with high tyram ne content are

prohi bi t ed.

Al so, the inhibition that you see with
these traditional agents is irreversible, that is,
these agents are enzyne killers. After treatnent,
MAO- A nust be regenerated, and that takes about a
2- or 3-week period of tine.

[Slide.]

What are sonme foods that are rich in
tyrami ne? As | nentioned, aged cheeses are
probably the nobst conmon, also, air dried, aged,
and fermented neats, sausages, and sal ami, soybean
products, tap beer, broad bean pods, sauerkraut,
pi ckl ed herring. This list isn't all-inclusive,
but | have included sone of the things that are
most conmonly ingested here in the United States.

[Slide.]

The effects of oral selegiline on MAO A
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are irreversible and, as | mentioned, it does
inhibit MAO-A in a dose-dependent manner. At
clinical doses of about 10 ngy, you don't see nuch
inhibition. At 20 ng, it becones a little bit nore
measur abl e, you can see some effects. By the tinme
you get up to 60 ng of oral selegiline, the degree
of inhibition of MAO-A that you see does approach
tranyl cyprom ne or sone of the traditional MAO A's.

[Slide.]

As Tom al luded to, the rationale for
transdermal delivery of selegiline is that in
theory, selegiline would bypass the gut and the
liver, and therefore produce only m ninal
inhibition of MMAOA in the intestine and the liver,
and therefore, it mght not be necessary to have a
tyram ne-restricted diet when selegiline is
delivered transdermal ly.

The question we have is: Does this theory
translate into safe clinical use?

[Slide.]

The sponsor conducted a nunber of nunber

of studies, which | will describe in detai
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shortly, to look at this issue to see what the
actual clinical effects are of selegiline on MOA-A

The objective of these studies is to
provide a clinically rel evant neasure of the degree
of MAO-A inhibition as reflected by the estinmated
m ni mum dose of tyram ne that produces a clinically
significant rise in blood pressure.

The | ower the tyrami ne dose is taken to
inmply a greater degree of inhibition of MAO A, and

I will describe these studies in a little bit npre

detail .

[Slide.]

There are some common study
characteristics that I just wanted to point out.
These studies were generally snmall. They only had

maybe 10 to 20 subjects. Generally, they studied
young to m ddl e-age healthy volunteers. These were
usual Iy conducted under fasted conditions, although
there are one or two exceptions that | wll point
out later.

Tyranmine in these studies was adm ni stered

in capsules, and very few of these studies did
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i nclude a conparator group, and that latter point
is inportant because it does raise a caveat about
sone of the data | will present in that sone of the
conparisons you will be |ooking at are not based on
head-t o- head conpari sons within a study, but rather
cross-study conparisons, so sone of the variability
you may see may be due to differences, snall
differences in study design or study popul ation or
study executi on.

[Slide.]

Tyranmi ne in these studies was dosed
according to the algorithm | have given you one
exanmpl e here. The chall enges were done on 3
consecutive days. On the first day, a dose of
tyram ne that was thought to be reasonably safe, an
esti mat ed dose was admi ni stered, and dependi ng on
the response to that dose, the dose for the second
day was det erm ned

So, in this case, if 50 ng of tyram ne was
adm ni stered on the first day, and you did see a
positive response, a significant increase in blood

pressure, on the second day, a |ower dose was given
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to see if the sane response could be obtained with
a |l ower dose, and simlarly, if no response was
seen on the first day, a higher dose was given, and
the sane process was repeated on the third day.

Again, the objective of this is totry to
find the m ninum dose of tyrami ne that did produce
a clinically significant increase in systolic blood
pressure.

[Slide.]

The overall design of these studies is
depicted here. There were usually two baseline
tyram ne chal | enges. Again, each of those consisted
of these 3 days of successive approximtions to
determ ne a mini mum dose of tyram ne that produced
an effect.

Foll owi ng the two baseline chall enges,
patients were admi nistered the study drug, usually
to steady state and sonetines | onger, and follow ng
treatment with study drug, a third on-drug tyram ne
chal | enge was performed. Again, the idea was to see
whet her or not there was a difference between the

m ni mum amount of tyram ne that produced a response
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at baseline conpared to on-drug

[Slide.]

Bl ood pressure was assessed at baseline,
usual Iy taken as a nmean of 3 consecutive readings,
and then after tyram ne, blood pressure was
measur ed about every 5 mnutes for about 2 hours,
then, about every 15 minute for 4 hours.

Just as an aside, the Trmax for
encapsul ated tyranmine is approxi mately an hour or
so, so we would expect that these nmeasurenents
woul d pick up any increase in blood pressure that
you m ght see when tyram ne was adm ni st ered.

The bl ood pressure endpoint was defined in
these studies as an increase in systolic blood
pressure of 30 millineters of nmercury or nore
conpared to pre-tyrani ne systolic blood pressure
readi ngs, and that increase had to be seen usually
for 3 consecutive readings.

[Slide.]

There is sone terninology that you will
hear later this norning, and | think it is

inportant that we all be clear on just what these
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terns nean.

First, the pressor dose for TYR30 is the
estimated minimumtyram ne dose required to produce
a bl ood pressure endpoint at each chall enge.

Basel i ne pressure dose was taken as the
mean of pressor doses for the 2 baseline
chal | enges

Last, is a tyramne sensitivity factor, or
TSF, which is the ratio of the baseline pressor
dose to the endpoint pressor dose.

So, you can see if the pressor doses were
conparabl e at baseline and after treatnent, the TSF
woul d be approximately 1, but as the endpoint
pressor dose decreased, you would see a
correspondi ng increase in TSF.

[Slide.]

So, how do we interpret these studies? A
| ower tyram ne pressor dose or a higher TSF does
inmply a greater degree of MAG A inhibition.

Based on previous studies that were done
using a wide variety of foods and where people

actual | y honpgeni zed various foods and neasured the
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anmount of tyramne, it has been estinmated that
tyram ne-rich nmeals are thought to contain no nore
than approximately 40 ng of tyram ne. Thus,

pressor doses of about 40 ng or bel ow do indicate a
possible risk of a cheese reaction. You start to
get alittle bit worried when you do see m ni mum
pressor doses in that nei ghborhood.

[Slide.]

Now, | would like to just present sone of
the tyram ne safety data with EMSAM Again, this
isn't intended to be an exhaustive review of all of
the safety data or | would be here probably al
weekend.

DR. LEON: You nentioned the worry point
for the pressor dose. Wat is it for TSF?

DR. DUBI TSKY: Wwell, for TSF, well, that
actually touches on an issue | amgoing to bring up
alittle bit later. It could be very variable, and
I think one point | intend to make, and | am
junpi ng ahead of nyself here, but to answer your
question | will do that, | don't think |ooking at
the TSF itself is particularly informative.

If you want to determ ne the absolute risk
in a particular clinical situation, for instance,

sonebody coul d have a baseline pressor dose of 800
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nmg, and an endpoi nt of 200 ng, which would give you
a TSF of 4.

At the same time, if you had a baseline
pressor dose of 200, and you dropped to 50, that
woul d al so give you a TSF of 4. But | think the
latter situation would be a little bit nore
worri sonme since the endpoint dose that you see 50
is much closer to that 40 nmg sort of cutoff, so
don't think | ooking at TSF alone is particularly
i nformative.

[Slide.]

I won't go through an exhaustive revi ew of
all the data fromthese studies, and these aren't
even all the studies that were conducted, but these
are the nost rel evant ones for our purposes here
t hi s norni ng.

This just gives you sone idea of what
studi es were done, the nunber of patients, the

doses and durations, baseline and on drug, pressor
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doses that were seen and the nean TSFs that were
seen.

I amgoing to take the data fromthese
studies and look at it in alittle bit nore detai
ri ght now.

[Slide.]

At this point, the FDA and Sonerset do
agree that tyramne restrictions will be
recomended for the two higher patch strengths, the
30 and 40 ng patches based on current data.

[Slide.]

Let me go through and just say a little
bit nmore about why we think that those two higher
patch strengths may be problematic.

One of the studies done, Study 48, did
| ook at the effect of EMSAM 30 ng for 10 days in 10
heal t hy subjects under fasted conditions. |In this
study, the nean pressor doses were 470 ng tyram ne
at baseline and 210 on EMSAM which gives you a
mean TSF of 2. 4.

So, what you do see here, as Tom

mentioned, is there is an effect, there is no doubt
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about that, EMSAM even at, well, the 30 ng dose
does affect MAOG-A activity.

[Slide.]

Fromthat same study, if you |l ook at the
distribution of the m ninmumtyram ne doses that
produced an increase in blood pressure, you do see
that two patients did have a pressor dose of 100
nmg, and about six patients had 200, and the ot her
couple of patients had tyram ne pressor doses of 3-
and 400 ng.

So, it is not terribly concerning because
the | owest pressor dose you see is 100, so it does
provi de sone margi n of safety, but clearly, it is
havi ng an effect.

You nove up to the 40 ng strength--

DR. PINE: A couple of questions. Can you
go back to that |ast slide?

Am | right that everybody agrees, you
agree, and the sponsor agrees that, you know, even
though the ratio is 2, and the | owest dose in these
10 people was 100 ng, that that still is of

sufficient concern that everybody woul d agree that
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34
dietary restrictions shoul d appear?

DR. DUBI TSKY: Well, | wouldn't say that
everybody would agree. This, | think is nore
suggestive than it is clear evidence of a
significant safety problem and there is one other
factor, too, that I will nention in just a mnute,
and that is, that the experience with the 30 and 40
mg patches in Phase Il studies isn't nearly as
much as it is for the 20 ng. So, we don't have as
much experience plus this, you know, it could be a
problem but | wouldn't say that everybody woul d
agree on that.

DR. GOODVAN:  One other question. Oh, you
had one, go ahead, Dr. W nokur.

DR. WNOKUR: The way these data are
shown, a question | was going to ask you about
|later, so to the extent you can commrent on it in
other data presentations, the distribution with
different doses, so that you mght talk about nean
or nmodel data, but I think it is also inportant to
find out the percentage of people who are

particularly sensitive to inhibition outside of the
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mean range. In this case, a couple of the 10
showed a hi gher--even though these is a sufficient
safety margin, there was a subset that showed
clearly nore sensitivity, and if you can conment on
that in other data, that woul d be hel pful.

DR DUBI TSKY: Yes, in fact, | amgoing to
get into that once | discuss sone of the pros and
cons of the argunments

DR GOODVMAN: According to the theory that
you espoused earlier, with the patch, you shoul dn't
have significant inhibition either in the gut or
the liver, so where is it occurring?

DR DUBI TSKY: Well, that is an
interesting question. One possibility, there are a
nunber of--and these are specul ati ons--but one
possibility is that sonme of the drug nmay be
secreted into the gut after it is absorbed
system cal ly.

Anot her is that as the drug does pass
through the liver, not as a first pass effect, but
just as part of the general circulation of the

drug, it nmay cause sone inhibition in the liver, so
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those are just two possibilities. | don't think we
clearly know, but perhaps the sponsor m ght have
sone further ideas about that.

DR. GOCDMAN:  Dr. Leon.

DR. LEON: | don't know if you just said
it this norning, but were these pressor doses there
rounded, is that correct, are these rounded? So,
these could be they are rounded to the nearest
hundred, is that right?

DR. DUBI TSKY: Wwell, if you |look at the
endpoi nt doses, not baseline, endpoint tended to
start with lower doses. |If you go back--let ne see
if | can go back here and find that algorithm-for
i nstance, here, yes, there is rounding, and it does
tend to slight overestimate the actual pressor
dose, probably in nost circunstances.

So, for instance, here, you know, if
sonmeone' s actual pressor dose was, say, 25 ng, you
woul dn't see a response at the 12.5, but you woul d
see it at 37.5, but it would overestimte the
actual pressor dose by about 7.5 ngy.

But with the endpoint doses, the
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granulation is a bit nore fine. So, here, you
know, there are differences of about 12.5 nmg. Yes,
sonebody coul d have an endpoi nt pressor dose of
12.5, 25, 50--1 amsorry--12.5, 25, 37.5, 50, 75,
100, or 200.

At baseline, however, they did start out
wi th hi gher doses of tyramine, and the granul ation
isn't quite as fine, and there, there could be an
error up to about 100 ngy.

DR LEON. But at this |lower |evel?

DR DUBI TSKY: At the |lower |evel, the
increments in the tyram ne dosing are nmuch small er

DR LEON. kay. Thank you

DR. GOCDMAN:  One nore question and then
we will let Dr. Dubitsky proceed

DR. RUDORFER  Thank you. Could you
clarify the relationship of the dosage in the patch
to the oral? | nean you had said earlier that the
30 ng patch delivers about 9 ng of selegiline over
24 hours, but yet the 10 ng oral dose provides
mniml MAG-A inhibition. |s that conparable?

DR DUBITSKY: | don't think you can make
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a direct correlation between the anount of orally
adm ni stered selegiline and the transder nal
selegiline, sinply because the netabolismof the
drug once it gets in the body is entirely
different.

Wth the patch, you know, you are
bypassing the gut, you are bypassing the liver,
whereas, with the orally adnministered, it is
getting netabolized in the liver as a first-pass
effect. In fact, the first-pass effect with the
orally adm nistered selegiline is huge, it is very
| ar ge.

So, you do see, if you | ook back at those
graphs of the Crax for the two were approxi mately
the sanme, but the AUC, the exposure for the patch
was much greater because you do get that continuous
rel ease of selegiline over a 24-hour period,
whereas, with the oral, it tends to peak and then
drop off very quickly. | don't know if that
answers your question.

DR GOCDVAN: | will permt one nore
question. Dr. Robinson

DR. ROBINSON: It's just for my
information. Do we know in terns of the tyram ne

effect, is there any age effect, for exanple, since
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antidepressants are frequently used in the elderly,
shoul d we be concerned about, you know, are these
results generalizable to that sort of population?

DR DUBI TSKY: Well, we don't have a | ot
of experience. As | nentioned, nost of these
studi es were done in young to niddl e-aged adults.

There is not a | ot of experience, there is
some, and | think maybe the sponsor wll present
sonme of that data later, experience with the patch
in elderly patients, but in terns of tyram ne
chal  enge studies, we really don't know a |ot, but
it certainly is a point worth considering.

DR ROBINSON: None of these nandated
studi es have any geriatric vol unteers.

DR DUBITSKY: | don't believe any of the
studies that | amgoing to discuss do. | don't
know, and the sponsor can junp in if you want, |
don't think, though, that any tyram ne chal |l enges
studi es were done specifically in elderly patients.

DR. GOCDMAN:  Any comment on that fromthe
sponsors?

DR SHAROKY: We will present data. In
the tyram ne studies, we did study ol der patients.
The studies went fromages 18 to 63. Although

predom nantly it was a younger popul ation, but
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there were a nunber of patients approximtely 30
over the age of 50.

[Slide.]

DR. DUBI TSKY: Mving on the 40 ng natch
strength, Study 201 was a tyrani ne chall enge study
in which the 40 ng patch was adm nistered up to 90
days in healthy mal es.

Thi s study was done under fasted
conditions. The data after the first 30 days did
show that with a nean pressor dose of 575 at
basel i ne, the endpoint on drug mean pressor dose
was 84, so here you are seeing a much greater
effect at 40 ng with a nmean TSF of about 11.5.

[Slide.]

If you |l ook at the distribution of pressor

doses fromthis study in 18 subjects, you do see
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that 4 subjects did have a pressor dose of 25 ng,
one at 37.5 and seven at 50. So, | think this
clearly does show that there may be sone risk of a
tyram ne reaction at the 40 ng patch strength, nuch
stronger data than at the 30 ng.

[Slide.]

As | alluded to a few m nutes ago, there
is less clinical trial experience with the two
hi gher strength patches. Only about one-third of
the patients in the EMSAM depressi on program used
the 30 or a 40 ng patches, and that is out of
approxi mately 2,600 patients.

[Slide.]

So, the outstanding question is: Should
tyram ne restrictions be recomended with the 20 ng
pat ch?

[Slide.]

What | would like to do is just point out
a few of the inportant findings, just summarize
some of the inmportant findings fromthese tyram ne
chal | enge studi es.

First, there was evidence of a dose-response over
the therapeutic range. There was
evi dence of sone tine dependency over the first 30

days of EMSAM admi ni stration, and there di d appear

file:///Z|/Storage/1026PSYC.TXT (41 of 243) [11/8/2005 1:22:21 PM]



file:/l/Z|/Storage/1026PSY C.TXT

to be a food effect, and | will say a little bit
mor e about each of those points.

[Slide.]

Thi s displays the evidence that we have
suggesting a dose-response for nmean TSF. |f you
hol d duration of treatment constant, and | ook at
patients who were exposed to EMSAM for 9 to 10
days, you can see sort of a stepw se progression
from20 to 30, 40 ny.

If you |l ook at the 30-day data, patients
who received EMSAM for 30 days, here again you do
see--and we only have data for two strengths, the
20 and 40--but you can see a nmarked increase in
tyram ne sensitivity between the 20 and the 40 ny
pat ches

[Slide.]

Just rearrangi ng those bars and | ooki ng at
the ti ne-dependency factors, now we are going to

hol d those constant, and | ook at the effect of
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duration of treatnent, at the 20 ng patch strength,
you can see an increase in tyramne sensitivity
from9 to 10 days of treatnent up to 30 days, not a
huge i ncrease, but some increase.

At the 40 ng patch strength, you do see a
| arge increase from9 to 10 days up to 30 days, but
in Study 201, which did go out and | ook at tyram ne
sensitivity at 60 and 90 days, you see it actually
sort of even drops off, so we don't think that
there is an increase if you go out beyond 30 days,
but there does appear within that first 30-day
period to be an increase in tyramne sensitivity.

DR GOCDMVAN:  What was the N there?

DR. DUBI TSKY: Well, in 201, as | recall
the Nwas 18. | do have to caution you. The three
bars, at the 40 ng patch strength, 30, 60, and 90
days are within a study, so those are head-to-head
conparisons within the subjects. The 9 to 10-day
data is froma separate study, so bear in mind that
caveat that there may be sone variation because
those weren't strictly head-to-head conpari sons,
but in Study 201, the N was about 18 subjects.

[Slide.]

The evidence for a food effect--and this

derives also from Study 201--is depicted here at 40
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nmg. What they did was to administer tyram ne under
fasted conditions at 30, 60, and 90 days, and then
subsequent to that, at approxinmately day 96, the
chal | enge was repeated under fed conditions. Here,
you can see that under fed conditions, food does
tend to decrease tyram ne sensitivity considerably.
It went from approximtely 11 down to about 4. So,
it does seemto decrease tyram ne sensitivity
approximately two-fold. So, that is sonmething to
bear in mnd, too, know ng that nost of these
studi es were done under fasted conditions.

[Slide.]

Now, | would like to get into sonme of the
pros and cons of supporting the sponsor's proposa
to market the 20 ng patch strength with tyram ne
restrictions, and I will also throwin a couple of
my own caveats about interpreting this data.

[Slide.]

Argument No. 1, the mean pressor doses
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with the 20 ng patch do suggest about a 10-fold
safety margin. In the fasted state, mean pressor
doses on drug were approximately 200 ng or greater

Also, as | just nentioned, in the fed
state, pressor doses do tend to increase about 2-fold,
since a tyramne-rich neal is expected to
contain not nore than 40 ng of tyram ne, there does
appear to be about a 10-fold safety margin. |
don't know if everybody follows that, but | tried
to make it as clear as | could.

So, that is one argunent.

[Slide.]

The caveat that | alluded to earlier is
that | think |ooking at nean pressor doses only
gives you part of the picture. | think it does
have sone |imted useful ness when you start
considering the absolute safety of tyranm ne.

I think a nore relevant question here is:
What is the | ower end of the pressor dose range,
that is, do any subjects have a pressor dose of
about 40 ngy or bel ow?

[Slide.]

As an example, from Study 45, this is the
study where 20 ng was adm nistered for 30 days.

The nean pressor dose after treatnment was 204 ng,
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46
whi ch does suggest a pretty wi de safety nargin
considering that 40 nmg cutoff that we have tal ked
about .

But if you |l ook at the distribution or
pressor doses, it's alittle bit nore worrisomne.
There was one subject who had a pressor dose of 50
nmg, and that patient, in fact, required a | abetol ol
rescue, as | recall, because they had sonme pretty
significant increase in the systolic bl ood
pressure. There was al so one person at 100 nm.

So, although the nean does suggest safety,
when you | ook at the actual doses, and particularly
if you think that you can extrapolate this to what
m ght happen in a clinical setting, it |ooks a
little bit nore worrisone.

DR GOCDMAN: Just a clarification on the
choice of 40 ng as the tyram ne dose that seens to
be standardized. In real termnms, would that

correspond to a dietary indiscretion of sonebody
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who took, ingested aged cheese in what would be the
usual scenario of sonebody who conmitted a dietary
i ndi scretion, how nmuch woul d you expect that they
are going to ingest of tyram ne?

DR. DUBI TSKY: Well, fromwhat | have read
inthe fewliterature articles where they have
actual |y anal yzed, done these anal yses of tyram ne
and food, it would be at the high end. That would
probably be nore than just a mld indiscretion
That would be a fair anount of cheese.

There is a lot of variability in how you
| ook at this, because even people who have anal yzed
cheese say that the tyram ne content, if you
consider the part of the cheese around the holes in
the Swiss cheese is different fromaround the end
of the cheese, so it is very variable, but | would
say fromwhat | have seen in the literature, and
the sponsor nmay have nore to say about this later,
too, but |I think the 40 ng woul d be a | arge anount
of tyram ne, probably nore than just a mnor
i ndi scretion.

[Slide.]

Movi ng on to the second argunent, this
derives from Study 9802. This was not a typica

tyram ne chall enge study. This has a slightly
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different design. In this study, they took 12
subj ects and actually fed them food that was felt
to have | arge anmounts of tyramne. They did this
before and after EMSAM 20 ng for 13 days.

The nean estimated tyram ne content of the
meal s was about 323 ng. This was actually done in
two different nmeals. There was a | ow dose neal and
a high dose neal. | amjust going to focus on the
hi gh- dose neal here

The range in that neal was about 244 to
378, but again these are estimtes, so you have to
take it with a snall grain of salt.

Bl ood pressure neasurenents in this study
wer e done about every 10 minutes for 5 hours post-neal
woul d point out that the pharnacokinetics
of tyramine when it is administered as food as
opposed to in capsules is probably different, but
even there, fromwhat | have heard from peopl e who

do have sonme experience with this, it does appear
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that probably the Tmax for tyranine ingested as
food is probably | onger, maybe 3 to 4 hours, but
even there, | think in the study, an increase in
bl ood pressure woul d have been detected since they
are going out about 5 hours after the neal

[Slide.]

So, how did this study turn out? Well, 3
of the subjects did have one-tinme systolic bl ood
pressure increases after EMSAM treat nent, anywhere
fromabout 34 to 84 nillineters of mercury, and
do have to say that again these are one-tine
increases, and | think given the frequency of bl ood
pressure nonitoring in this study, and the fact
that they only occurred on one occasion, does speak
to the fact that probably these aren't true
tyram ne reactions, so | amnot terribly concerned
about that finding.

Al so, no subject in the study did reach a
pressor endpoint, which is defined here as greater
than 30 mllineters of mercury, a 30-mllineter
increase in systolic blood pressure based on noving
averages from 3 consecutive readi ngs

So, this study does provide sone
reassurance that nmaybe the 20 ng patch woul d be

saf e.
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[Slide.]

Argument No. 3 is that the TSF with the 20
nmg patch is simlar to that of Eldepryl, the
mar ket ed oral selegiline product. |[|f you conpare
the two, the 20 ng patch with oral selegiline 5 ng
bid for 9 to 10 days, you do see conparabl e
tyramine sensitivity factors. Just to point out
that the oral selegiline product has been narketed
for several years without tyram ne restrictions.

[Slide.]

This just displays the data for the nean
TSFs for the patch conparing it to the ora
sel egiline, and you can see that the TSFs are very
cl ose.

[Slide.]

If you conpare the 20 ng patch and the 5
mg bid oral preparation, in terns of the
distribution of tyram ne doses, pressor doses, you

can see that with the oral preparation, there is

file:///Z|/Storage/1026PSYC.TXT (50 of 243) [11/8/2005 1:22:21 PM]

50



file:/l/Z|/Storage/1026PSY C.TXT

al nost a normal curve there. You do have one
patient with a pressor dose of 100. Wth the EVMSAM
patch, the distribution does appear to be slightly
skewed towards the | ower end, however, nobody did
have a pressor dose |ess than 200.

Again, just as a hint here, since these
two studies did involve different nunbers of
patients, | wouldn't pay too nmuch attention to the
magni tude of these, the height of these bars, but
rat her the general shapes of the two curves.

[Slide.]

One caveat | do want to nention is that
there have been sone rare hypertensive reactions
wi th recomrended doses of oral selegiline in
pati ents who have ingested tyram ne-contai ning
foods, and this is fromthe Warning Section of
El depryl labeling, so it may not be entirely clean,
but there is a fair amount of experience, and there
are just these fewrare reports.

[Slide.]

Argunment No. 4 is that the TSF with EVMSAM

is much lower than with the traditional MAO
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tranyl cyproni ne.

[Slide.]

Here | have the TSF's for the three EMSAM
pat ches, 20, 30, and 40 ng, and as you can see
tranyl cypronmine is worse EMSAM in terns of tyram ne
sensitivity. Again, these are from separate
studies, but | think the difference here is pretty
remarkabl e. So, you are not seeing nearly the
degree of inhibition of MAOA with EMSAM that you
are with tranyl cyprom ne.

[Slide.]

Just to elaborate on that, in Study 9941,
| ooki ng at the pressor doses for the 20 ng patch
versus tranyl cyprom ne 30 ng, you can see that
everybody, 9 out of 9 subjects treated with
tranyl cyproni ne had a pressor dose of 10 ng,
wher eas, everybody on EMSAM had a pressor dose of
200 or higher. So, this just provides another way
of looking at the data.

[Slide.]

Argunment No. 5 is based on a clinical

trial, safety data primarily from Phase Il and I1I
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studies. Over 2,500 patients in these studies who
had depression were treated with EMSAM i n doses
ranging from20 to 40 ng without dietary
restrictions, that anpbunted to about 820 patient
years of exposure.

The sponsor has done a nunber of searches
that they will el aborate on to see whether, in
fact, there were any hypertensive reactions in
these studi es anong these patients, and to date,
they have not identified any reactions.

DR. LEON: What percentage of those
patients and patient years were 20 ng?

DR DUBI TSKY: The vast majority, | think
it is about two-thirds, but I don't know if the
sponsor wants to clarify that, but |I believe it was
approxi mately two-thirds of the experience was with
the 20 ng pat ch.

DR. McGOUGH: Do you know if in the
trials, did they exclude people with bl ood
pressures above a certain limt?

DR DUBITSKY: | believe that was an
exclusion criteria.

SPONSOR:  Wbul d you ask the question
agai n?, pl ease.

DR. McGOUGH: Yes. Was there an excl usion
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for people who had a bl ood pressure at baseline
above a certain level for the clinical trial? And
I guess, if so, what was the exclusion?

DR. SHAROKY: | am Mel Sharoky. | amthe
President and CEO of Sonerset Pharmaceuticals. The
answer to that question is the study protocols were
excl udi ng patients who were not nornotensive or who
were not treated with hypertensive medi cati ons and
were nornotensive, so the majority of the patient
had normal bl ood pressure, and we can give you
those nunbers of how nmany patients were on
medi cation and what they did over the course of the
st udy.

DR. TAMM NGA: But they could be included
if they were treated?

DR SHAROCKY: Yes.

[Slide.]

DR. DUBI TSKY: There is one inportant

caveat | do want to nention, and that is that in

file:///Z|/Storage/1026PSYC.TXT (54 of 243) [11/8/2005 1:22:21 PM]



file:/l/Z|/Storage/1026PSY C.TXT

the Phase I1/111 studies, blood pressure was not
frequently nonitored. Vital signs were usually
checked, you know, every one to two weeks and
frequently less often than that, so there is the
possibility that some hypertensive reactions may
have been mi ssed.

[Slide.]

As | have presented, there are severa
strong argunents in favor of approving the 20 ng
patch without tyramine restrictions, but now | want
to present sone of ny concerns about approving the
10 ng patch without the restrictions.

[Slide.]

Concern No. 1, and this goes back to some
of the data | presented earlier, there is no |arge
difference in the mininumfasted tyram ne pressor
doses between the | owest and the highest patch
strengths.

If you | ook at the distributions and | ook
at the mni mum pressor doses for patients treated
with 20 ng versus 40 ngy, you do see that the

m ni mum pressor dose at 20 is 50 ng, and at the 40

file:///Z|/Storage/1026PSYC.TXT (55 of 243) [11/8/2005 1:22:21 PM]



file:/l/Z|/Storage/1026PSY C.TXT

mg patch, 25 ng. It is not a huge difference,
particul arly when you consider the fact that there
may be sone error in the way pressor doses were
estimated using the tyrani ne dosing al gorithmthat
| presented.

[Slide.]

Concern No. 2 is sonewhat tied in with the
first concern, but it is basically the variability
that you see in tyramne sensitivity.

[Slide.]

Looki ng at Study 45, the range of pressor
doses was 50 to 400 ng, which is an 8-fold
difference. So, there is considerabl e between-subject
variability in tyram ne sensitivity, so one
concern here is that individuals at the | ower end
of the range may be at risk for a hypertensive
reaction.

So, | think it is again, | think |I made
the point already, but just to say it again, |
think it is msleading just to | ook at nean pressor
doses. | do think you have to | ook at the range
and consider the | ower end of that range.

[Slide.]

There is also considerable variability

within subjects over time. One thing | did was to
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go back, since we did have repeat tyram ne
chal | enges at baseline, we had 2 baseline tyram ne
chal | enges, to go back and see just how nuch
variability there was within subjects at baseline.

In Study 45, 3 of the 12 subjects did have
a difference--and these again were baseline
assessnents that were done about one week apart--3
of the 12 had a difference of about 200 ng in
tyramine, and 2 of the 12 had a difference of 300
mg, which is rather significant, so it raises the
possibility of, over tinme, an individual's tyram ne
sensitivity is not fixed, but can vary quite a bit.

[Slide.]

So, the high degree of variability in
tyram ne sensitivity, | think requires a |arge
safety margin, that is, pressor doses well above 40
ng.

It does nake it unlikely that the tyram ne

safety profile for the 20 ng patch is distinctly
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different fromthe 30 ng and 40 ng patches, which
at least at the current time would be marketed with
tyram ne restrictions.

It seenms to ne like if you | ooked at
tyram ne sensitivity, you are going to see a large
overlap in patients treated with 20 ng versus
patients treated with the two higher patch
strengths.

DR. GOCDVAN:  Could you go back to a
poi nt, Dr. Dubitsky, so you are arguing that there
is even intrasubject variability, and | may have
m ssed this, but were nost of the obvious variables
controlled for, such as fasting, and if so, what do
you think can explain that intrasubject
variability?

DR. DUBI TSKY: Mdst of these chall enges
wer e done under fasted conditions, and in terns of
what explains it, if you go back and | ook at the
literature on the tyram ne and MAO-A for the past
several years, authors do seemto report that there
i s considerable variation both between subjects and
wi thi n subj ects.

VWhy that is, again, | could specul ate,
peopl e have specul ated on everything fromgastric

enptying tine and intestinal transit tinme to how
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soon the dose is taken after a neal, and to other
factors that we frankly don't know. There is a | ot
nore research that could be done in this field, but
unfortunately, we don't have real good answers to
your questi on.

[Slide.]

The third and | ast concern we have is the
potential for msuse and confusion in the
mar ket place. | think Tomalluded to this earlier

[Slide.]

One possibility is that approving the 20
nmg patch without restrictions may cause sone
patients to say, well, if it's okay at 20 ng, it is
okay to use the 20 ng patch w thout restrictions,
maybe it is okay at 30 and 40, as well.

Anot her possibility is that prescribers
may get confused and forget, well, is it the 20 ng
patch that is safe without restrictions, or is it

the 20 and 30, you know, | don't remenber, | kind
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of get these nmixed up in ny nind.

So, although this isn't an extrenely
strong argunent, in my opinion, it is sonething
that | think has to be considered and we would |ike
to hear sone discussion of what you, as experts,
think about the potential for confusion in the
clinical use of EMSAMif it is marketed with a
difference in the tyranmi ne restrictions.

[Slide.]

In conclusion, | would say, on average,
the EMSAM 20 ng patches do appear to provide a
reasonabl e safety margin for use wi thout tyram ne
restrictions.

However, it does seemlikely that a snal
proportion of patients at all doses nay experience
sone increased sensitivity to a potentially
hazardous degree. So, again, if you focus on
averages, | think it looks fine, but if you dig
down at the patient |level and patient |evel data,
and | ook at the m ni mum pressor doses, it's a
little bit nore worrisone, and | think there is a

subset of patients which could not be easily
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identified that may have sone problens if we do
approve this without tyrami ne restrictions.

[Slide.]

So, ny recomendation is that this drug,
i f approved, would be marketed with tyram ne
precautions at all three patch strengths in all
three doses.

DR. GOCDMAN:  To clarify, by

"precautions," you are not neaning a black box?

How woul d t hose precautions appear on the | abeling?

DR. DUBITSKY: As | recall, | think for
the traditional MAO', it does appear in the
Warning Section. | don't know if you want to

conment on that, Tom

DR LAUGHREN: Yes, it's a warning
statenent, it's not a black box.

DR. GOCDMAN: Is it bolded? People care
about this, as you know.

DR LAUGHREN:. | don't have the label in
front of me. Maybe the sponsor has, because | am
quite sure that the | abel that you are proposing is
simlar.

DR DUBITSKY: | don't believe it is
bol ded, but | can't say for certain.

DR GOCDMVAN:  Well, we can come back to
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this later, but | wanted to nake it clear that we
are not talking about a bl ock box warning, correct?
Ckay.

Questi ons.

DR. PINE: It seens |like Study 45
obvi ously, based on your review, is very inportant,
where subjects have 30 days with the 30 ng and we
| ook at the distribution of the doses, and in your
di scussion, you provided it as an exanple of where
there are 12 patients.

G ven how inportant that specific question
is in that specific study, it would be nice to know
in a larger group, you know, than just 12, were
those one or two subjects just flukes or is that
representative of what we woul d expect to see in
treated patient.

Are there any other data that you could
find or that you reviewed as far as 20 ng exposure
for 30 days | ooking at that response?

DR. DUBI TSKY: Well, just as background,
as Tom nmentioned, this review has gone over about a
three- of four-year period now, and the studies
that were submitted originally were revi ewed by
anot her revi ewer.

However, | do think that the data
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presented is the nost relevant. Al though there are
ot her data, sone of those data were done wth other
formulations, that is, formulations that won't be
mar ket ed, or | know of at |east one case where the
criteria for a pressor dose, that is, how rmuch of
an increase you would see, et cetera, was
different.

So, | don't think you can make good
conpari sons between sone of those earlier studies
and the studies | presented here, but perhaps the
sponsor will say nore about that later.

DR ROBINSON: Also, on Study 45, it seens
that there is one subject who had a pressor dose at
50 ng, and that seens to be our sort of cutoff of a
potenti al danger signal

Did the sponsor provide you with any
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additional information about this subject as to
potentially why they m ght have been an outlier or
what their baseline pressor response was, et
cetera?

DR. DUBI TSKY: Well, | believe the
tyram ne sensitivity factor in that patient was in
the range of about 5 to 6, so the baseline dose was
approxi mately 300. They did provide some
i nformati on on specific blood pressure readings.
don't have that data right here in front of ne,
maybe they can coment on it later, but in terns of
exactly why we think that patient had it, | really
don't know. It's due to unknown factors.

DR. GOCDMAN:  Dr. W nokur.

DR WNOKUR: | had a few questions, if |
m ght .

The first is you tal ked about the
variability in tyramne sensitivity, which | think
is an inportant paraneter.

Is there any broader way to get a handle
on variability in response to MAO inhibition with

this agent? | know at least in the old days,
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| ooking at platelet MAO inhibition was one neasure,
and | am just wondering whether there is--because
you are |l ooking at a very specific physiol ogica
mar ker--but | amwondering if there is any other
way to get a sense of that, and conparing with the
10 ng oral where there is a |ot of experience, how
this preparation is affecting the system

DR. DUBI TSKY: There are some data | ooking
at nmonoam ne netabolites that was done wi th EMSAM
I didn't present those data, because | thought
probably the clinically rel evant endpoint, that
bl ood pressure neasurenents are nore inportant, but
if you wanted to pursue that, perhaps the sponsor
has nmore information on that, but | just don't have
it right here in front of ne.

DR. WNOKUR:  The second question, you
mentioned in passing with the experience with
El depryl, there were a few cases of rare, but
hypertensive crisis, what was the outconme of those
cases?

DR. DUBI TSKY: Honestly, | don't know.

Those cases were reported actually to a different
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di vi si on, because El depryl is approved for

Par ki nsonism | never did actually see the actua
reports, so | don't know the details of those
cases. Also, | think it has been several years
since they have been reported, so | don't know the
details of the cases, | amsorry.

DR. WNOKUR: My final question is you
presented the core clinical trial experience wth,
as | recall, about 2,600 patients where in that
context, to the extent that we have data, it
actual ly | ooked quite favorable.

I am wondering what sort of pragmatic
experience do you think woul d be sufficient to
allow us to feel reasonably confortable, and a
subset of those patients were at 30 and 40 ngy.

DR. DUBI TSKY: Also, | do want to point
out that approximtely 100 of the 2,600, though,
were in a study where tyramine restrictions were
enforced, so it is actually only about 2,500 that
used EMSAM wi t hout restrictions.

Your question is a good one. In fact, it

is a question | was going to ask the committee.
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amnot entirely sure just off the top of nmy head
what woul d be adequate evidence, are these data
irrefutable, or is there sonmething they could do to
further denonstrate the safety of tyramine with the
20 nmg patch or even the 30 or 40 ng patch. That was
sonet hing | hoped that maybe you all would discuss
| ater this norning

DR. GOCDMAN:  Dr. Tamminga, then Giffith,
t hen Wang.

DR. TAMM NGA: Dr. Dubitsky, | had two
questions. One, around the issue of the
variability in tyram ne sensitivity, have you seen
any plasma | evel s that woul d make you think that
the 20 ng dose is different than the 30 and 40 ny,
such that systemc levels increased at the 30 to
407

DR. DUBI TSKY: Well, there is considerable
variability in selegiline pharnmacokinetics. | did
go back for sone of the patient with |ow tyram ne
doses, for instance, the patient who had the 50 ny
dose, to see whether or not there were differences

in the plasma | evels of selegiline that m ght

file:///Z)/Storage/1026PSYC.TXT (67 of 243) [11/8/2005 1:22:21 PM]



file:/l/Z|/Storage/1026PSY C.TXT

explainit, and | can't say | found anything. The
| evel s for those patients with [ ow tyran ne doses
| ooked conparable to other patients, so | don't
think there is a real close connection between

| evel s of selegiline and tyram ne sensitivity.

DR TAMM NGA: | just had one nore
question, and that was in their total safety
dat abase, 2,500 patients that were treated, there
was no known hypertensive reactions, but your
caveat was that blood pressure was not frequently
measur ed.

Were there other synptons, |ike syncope,
or other things that gave you sone pause?

DR. DUBI TSKY: Well, there were a few
patients, and | think |I did describe a couple of
these patients in ny |atest review who did have
some synptons suggestive of a possible hypertensive
reaction.

Unfortunately--well, fortunately, we had
some data on the dietary intake of these patients--
unfortunately, it wasn't detailed enough for ne to

really interpret it. For instance, we didn't know
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t he anobunt of cheeses that were eaten, we didn't
know when they were eaten relative to an increase
in blood pressure or, say, other synptons that
woul d have suggested a hypertensive reaction

So, there were a few cases that were
suggestive, but there just wasn't enough data to
say, yeah, these were clearly hypertensive
reactions related to the use of EMSAM whil e
i ngesting tyram ne-rich foods.

DR. TAMM NGA: And there weren't any
unt oward responses that could be tied to this
el evat ed bl ood pressure?

DR. DUBI TSKY: You are tal ki ng about
strokes and things like that? Not in these
patients, no, no. These patients, the ones who had
el evations in bl ood pressure were treated and
didn't have any serious sequel ae.

M5. GRIFFITH M question has to do with
the variability in tyramne sensitivity in two
di fferent popul ations, and you went into sone
detail in your lengthier report.

You tal k about the sensitivity in elderly
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patients, particularly elderly fenale patients
wherein if a patient were treated with a 20 ng
patch, it mght resenble how as younger patient
woul d react with a 30 nmg patch

My second part of that is you also talk
about feral es using oral contraceptives, and since
this may be a targeted nedication for that
particul ar group, there was sone concern about how
they may be ultra-sensitive.

Can you tal k about those two?

DR. DUBI TSKY: | amglad you nmentioned
that. Since ny review was witten back in August,
since then those issues have been | ooked at by our
bi opharnmaceutics staff in nmore detail, and with
respect to age, there is an analysis that does show
a very small increase in selegiline levels with
age, and that particular analysis did show that if
you conpared fairly old females, let's say 70 years
old, to 20-year-old fenales, there did seemto be
an increase in selegiline |evels.

However, | have just recently talked to

the staff who | ooked at that, and they are not
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entirely convinced that it's a significant effect,
but they do say that in doing this analysis, they
did identify a couple of patients who had very high
| evel s of selegiline, two, in fact, and they don't
know why, it is hard to predict, and nore
importantly, when these two particul ar subjects
were exposed to a different dose at a different
time of selegiline, they again saw the high | evel,
so it was a replicated finding.

But in terns of why we don't know, but
there does appear to be, for unknown reasons, some
variability in a small subset of subjects.

In terms of the oral contraceptive issue,
after | ooking at sone data that was presented by
the sponsor and sone papers published in the
literature, our biopharnaceutics staff really felt
that they couldn't interpret the data, so at this
point we don't really know whether ora
contraceptives could be a problemor not.

DR. GOODMAN:  Dr. Wang

DR. WANG G ven the anal ogy between

El depryl, you know, 5 ng po and the 20 ng patch in
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terns of pressor doses, | amjust curious. Did you
review what was submitted for the approval of the 5
nmg po just because why was that not considered an

i ssue?

DR. DUBI TSKY: Well, that was done back
about 16 years ago, even before | cane to the FDA,
so, no, | didn't look at that, and |I am not
famliar with that.

DR. GOODVMAN:  Tom you had a response?

DR LAUGHREN: Yes, | just wanted to
comrent that the neurology group that has primary
responsibility for El depryl have been involved in
our recent discussions of the concern about
tyram ne sensitivity with the patch, and they are
quite confortable with not having restrictions on
the El depryl 10 ng a day, despite the occasiona
case of hypertensive reaction. | think the sponsor
is going to comment on that, but the neurol ogy
group is confortable with no having restrictions on
El depryl at that dose

DR. WANG The second question is you

menti oned these case reports that have energed, you

file:///Z|/Storage/1026PSYC.TXT (72 of 243) [11/8/2005 1:22:21 PM]



file:/l/Z|/Storage/1026PSY C.TXT

know, postmarketing. Any fornmal pharnmacopeia
studi es of, you know, the frequency of hypertensive
crises on this 5 ng po Eldepryl?

DR DUBI TSKY: Not that | am aware of. |
don't know of any.

DR GOCDVAN: | would like to pursue that
question just a little bit nore, Dr. Dubitsky.
G ven the rather |arge database on El depryl and at
| east equi val ent peak doses, is there anything in
those data that give you concern about the choice
of not having dietary restrictions?

I nmean it would seemto nme that there
woul d be sone confort |evel provided by those data.

DR. DUBITSKY: | would tend to agree.
Again, the only caveat | have is that since bl ood
pressures weren't neasured real frequently, and if
you go back in the literature, there have been sone
reports of patients having significant increases in
bl ood pressure without any synptons, it is
concei vabl e that there may have been hypertensive
reactions, but again, you know, it is speculation,

and | don't know of any particul ar cases where
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could say yes, this definitely | ooks like a
hypertensive reacti on.

DR GOCDMAN:  Dr. Rudorfer.

DR. RUDORFER: If | could nake a 16-year-old
comrent just about the introduction of
El depryl, back at that tinme, many of us in the
field of psychiatry were excited by the prospect of
a new MAO i nhi bitor comi ng on the scene, although
the probl em seened to be, as we have been
di scussing, at the higher doses, selegiline orally
was just another MAO inhibitor, so it didn't seem
to offer any advant ages.

When it was rel eased as an adjunct for
Parkinson's, it got a lot of very favorable
publicity naturally enough since it was a rea
advance, and Newsweek nmagazi ne had a particularly
favorabl e story quoting nmany famly memnbers who
reported how their afflicted relatives with
Par ki nson's were doing nuch better on El depryl.

Thi s concerned nme because the way | read
the article, |I thought many famly nmenbers m ght

| ook at this and say, well, if Uncle Mke is doing
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so much better on one pill a day, maybe he shoul d
take two or three or four, and there was no

di scussion of MAO inhibition or dietary
restrictions.

Since | was not yet a nenber of a
prestigious advisory conmittee, and the FDA had no
websites, and so there was no web, | went to ny
superior at NIVH and | said can | wite a Letter to
the Editor, which seened appropriately |ow tech for
the tine, and no one had a problem

So, ny letter was published saying in so
many words that this seens to be a real advance in
Par ki nson' s di sease, but watch out because nore is
not necessarily better. | didn't say MAO
inhibitor, | didn't say cheese effect, but | just
made sone reference to conplications and
interactions at higher doses, hopefully, thereby
saving the world for ENVMSAM

My other sem -rhetorical question, though,
is fast-forwarding to the clinical trial safety
data you referred to, | amcurious, though, why so

many people were studied at the higher patch doses
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wi thout either the dietary restrictions or just
cl oser bl ood pressure nonitoring, so that we don't
have those data now.

DR. DUBI TSKY: Well, unfortunately, | cane
on the scene a little bit late, |I didn't have the
opportunity to review those studi es when they cane
in as protocols to the FDA

I do know that the one study, in fact, |
believe it was Study 9802, was considered to be the
study that showed that at |east at 20 ng, EMSAM
| ooked safe and therefore we wouldn't require
restrictions in studies, and future studies | ooked
at that dose

I amnot entirely clear why restrictions
weren't in place for the higher doses. It's a good
question, though.

DR. GOCDMAN: | have been advi sed that we
don't have any public participants who have signed
up, so that gives us a little bit nmore tine this
morning to do our work.

What | would like to do is call a brief

10-minute break at this tinme and then cone back for
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the sponsor's presentation. | want to remnd you
we are operating in the sunshine. The committee
menbers shoul d confine their discussions to this
forum and al so ask that nembers of the audi ence or
the sponsors help themrefrain from di scussing
anything outside this room Thank you.

Let's be back in 10 m nutes.

[ Break. ]

DR GOCDVAN: W are going to be hearing a
series of presentations fromthe sponsors. | am
assuning that this is going to be a highly
integrated presentation, so | would ask the
conmittee nmenbers to limt their questions to those
for clarification during the course of the
presentations, because | think there will be plenty
of time, we will nake sure there is plenty of tine
afterwards for more in-depth questioning and
di scussi on.

Qur first speaker is Melissa Goodhead, and
if you can come forward and introduce yourself.

Sponsor Presentation
I ntroduction

M5. GOODHEAD: Good norning. | am Melissa

Goodhead. | amthe Goup Director of Regulatory

Affairs and Quality Assurance for Sonerset
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Phar maceuti cal s.

On behal f of Sonerset Pharmaceuticals, we
would Iike to thank Dr. Goodnman and the panel for
bei ng here today. W would also |ike to thank the
FDA for bringing this discussion before the
comittee.

[Slide.]

As FDA stated, there is concurrence about
the safety and efficacy of EMSAM our selegiline
transdermal system This product was devel oped to
treat major depressive disorder.

Today's neeting will focus on an
outstandi ng issue: the risk of tyranine-induced
hypertensive crisis while on EMSAM wi t hout dietary
nodi fication. Wat you will hear today from
Sonerset and our consultants is a sumrary of the
ext ensi ve data generated for our clinical
devel opnment program

These data will denobnstrate that it is
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safe to adnminister 20 ng EMSAM wi t hout dietary
modi fication. This represents the renoval of a
maj or inpedinment for using MAO s as a therapeutic
option in the treatnent of nmjor depression.

[Slide.]

As outlined in Dr. Dubitsky's
presentation, FDA is seeking gui dance on two
quest i ons.

[Slide.]

To answer these questions, we prepared the
foll owi ng presentati on.

First, Dr. Sheldon Preskorn will provide a
brief overview of the MAO class of antidepressants
and the tyram ne issue that has limted their use
since their inception.

Next, Dr. Larry Blob will review the data
that Somerset generated to fully characterize the
tyram ne sensitivity as it relates to the safety of
EMSAM and supports our proposed | abeling of 20 ny
transdermal selegiline without dietary
restrictions.

Then, Dr. Chad VanDenBerg wi ||l describe
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80
for you Sonerset's education plan for providers,
pharmaci sts, and patients that would ensure the
saf e use of EMSAM

Finally, Dr. Mel Sharoky will conclude our
presentation and be avail able to answer any
questions you m ght have.

Now, let's begin with Dr. Preskorn

Overvi ew

DR PRESKORN: Thank you

| am Shel don Preskorn and | am here as a
consul tant to Somnerset.

[Slide.]

In nmy presentation, | amgoing to cover
five points:

1. Some discussion about clinica
depr essi on.

2. History of npbnoam ne oxi dase
i nhibitors.

3. Oral nonoam ne oxi dase inhibitors
tyram ne and the hypertensive crisis.

4. The medical need for nonoam ne oxidase
i nhibitor without dietary restriction

5. The concept of transdermal delivery of
nonoam ne oxi dase inhibitor and how this addresses

t he nedi cal need.
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[Slide.]

Briefly, major depressive disorder is a
hi ghly preval ent condition which causes significant
morbidity and nortality. It is a heterogeneous
di sorder in the sense of age of onset differences,
course differences, famly differences, synptom
clusters, and nost inportantly, for today, response
to anti depressants.

No single antidepressant treats al
patients with maj or depression. Mreover, 30
percent of patients with najor depressive disorder
do not respond when treated with a series of
currently avail abl e anti depressants alone or in
combi nation. Thus, there is the need for
addi tional effective therapies.

[Slide.]

Monoam ne oxi dase inhibitors were the
first effectively proven antidepressants back in

the 1950s. They affect three neurotransmtters
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believed to be inmportant to the pathophysiol ogy of
maj or depression, that is, serotonin,
nor epi nephrine, and dopani ne.

Despite their proven efficacy over 50
years, they are infrequently used in part because
of the need for dietary restrictions.

[Slide.]

I M5 data from 2005 denpnstrate that one-tenth of
percent of all antidepressant
prescriptions in the United States are for
nmonoam ne oxi dase inhibitors.

The practice guidelines for the treatnent
of maj or depression by the American Psychiatric
Associ ation specifically cites dietary restrictions
as a reason to limt the use of nonoam ne oxi dase
i nhi bitors.

Surveys done over the past 15 years of
Ameri can psychiatrists have consistent found
dietary restrictions as a nmajor deterrent to the
use of nobnoam ne oxi dase inhibitors.

[Slide.]

As has al ready been nentioned, nonoarm ne
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oxi dase in the gut is a barrier preventing the
system c absorption of tyramne. It is virtually
i npossible to normal |y eat enough tyram ne in food
to overcone this barrier.

[Slide.]

However, oral nonoamni ne oxi dase inhibitors
can substantially inhibit intestinal nonoam ne
oxi dase. Thus, tyram ne can enter the systemnic
circulation, and when in the systemc circulation
can rel ease norepinephrine in sufficient anpbunts to
cause a sudden dramatic rise in bl ood pressure.

[Slide.]

This is what we refer to as a hypertensive
crisis. It is important to distinguish this from
chronic or essential hypertension. It is instead a
medi cal energency requiring i nmedi ate treatnent
because of the substantial elevation of blood
pressure above 180/120 nm of nercury, and will |ead
to end organ damage particularly in the brain, but
al so in the heart and ki dneys.

A tyram ne-induced hypertensive crisis

occurs within 10 mnutes to 2 hours after the
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i ngestion of a high tyramine neal. This is a
florid reaction which typically presents in the
enmergency roomand is difficult to mss.

[Slide.]

Therefore, on oral nonoam ne oxi dase
inhibitors, it is inmportant to watch a tyram ne-restricted
diet. That includes aged cheese,
fernented and spoil ed nmeats, and some yeast
products. As has already been discussed, the
maxi mum content of tyrami ne that can be consuned in
a meal if 40 ng.

Again, the need for the diet and the
potential risk of hypertensive crisis has
significantly discouraged the use of nonoam ne
oxi dase inhibitors.

[Slide.]

Therefore, there is a clinical need for
the efficacy of an oral nobnoanm ne oxi dase inhibitor
wi thout the need for tyramine-restrictive diet.

[Slide.]

Now, this cartoon illustration illustrates

the difference between oral and transder nal
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delivery of a nonoam ne oxi dase inhibitor

On the left is oral delivery, on the
right, transdernal delivery. Wth an ora
delivery, the drug is delivered to the
gastrointestinal tract. As it is absorbed across
the gastrointestinal tract, recall that it is an
irreversible enzyne inhibitor, so it is partially
cleared in the absorption across the gut wall by
irreversibly inhibiting nonoamn ne oxi dase.

[Slide.]

Therefore, a snmaller fraction enters the
portal circulation where it is delivered to the
liver. Here again it undergoes first-pass
clearance in part by covalently binding to the
enzyne nonoan ne oxidase in the liver and al so by
cytochronme p450 netabolites to inactive
met abol i t es.

[Slide.]

As a result of these two clearance, one
across the bowel wall, one through the liver, a
smal | fraction of the oral dose is delivered to the

brain, which is the target organ of interest in
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ternms of the treatment of major depression

Now, we will contrast that with the
transdermal delivery.

[Slide.]

Wth transdermal delivery, the drug is
delivered to the skin. Fromthere, it directly
enters the systemic circulation without going past
the gut first.

[Slide.]

Therefore, a significantly larger fraction
can be delivered to the brain where it again wll
irreversibly inhibit the enzyne.

[Slide.]

And a smaller fraction will be delivered
tothe gut. This is a critical difference that
goes to explain why the difference in the PK
profile that was shown by Dr. Dubitsky, that is, a
sharp, short peak Cmax in ternms of the ora
delivery, and a sustained Crax with regards to the
transdermal delivery.

This all ows substantial inhibition of

nmonoani ne oxi dase in the brain, while preserving
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the tyramine barrier in the gut.

[Slide.]

This has actually been tested in both
ani mal studies and in human studies. This is one
of the animal studies. This is in |living guinea
pigs, adm nistered either on the left, ora
selegiline, or on the right, transdernal
sel egi l i ne.

The x axis is the dose administered. The
y axis is the percent inhibition of npnoam ne
oxi dase achieved in 3 different target organs. The
pi nk represents the duodenum the green, the
cortex; the blue, the liver.

As you can see, with every dose of orally
delivered selegiline, you have great inhibition of
nmonoani ne oxi dase in the duodenum than you do in
the cortex, up to 70 percent inhibition

Now, the reason why 70 percent inhibition
is critical is earlier studies done showed that
i nhibition of 70 percent nonoam ne oxidase in the
brain is necessary to get neasurabl e increases in

nor epi nephrine, serotonin, and dopanine, the
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put ati ve nechani sm for anti depressant response.

Now, we will contrast that with the
transdermal delivery in which you can achieve 70
percent inhibition of nonoam ne oxidase in the
brain with only 20 percent inhibition in the
duodenum and virtually none in the liver, nmeaning
that one achi eves a neani ngful concentration in the
brain and yet |eaves the tyram ne barrier intact in
the gut.

[Slide.]

So, then the question is: Can 20 ng of
transdermal selegiline be delivered in such a way
as to provide antidepressant efficacy w thout the
need for dietary restrictions?

[Slide.]

The focus of today's nmeeting is not on the
anti depressant efficacy of transdernmal selegiline,
because that has al ready been established, but I
thought it's useful to at |east 3 positive placebo-
controll ed studies that denonstrated the
statistical superiority of transdernal selegiline
over pl acebo.

Two of these studies were acute efficacy
trials, one was a rel apse prevention study. One

acute efficacy trial used a fixed dose of 20 ng of
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selegiline, the other used a flexible upward
titration to 40 ny.

[Slide.]

Now, Dr. Larry Blob from Sonerset will
present the safety data on tyrani ne.

Thank you very nuch.

Saf ety- Tyram ne

DR. BLOB: Good norning. | am Larry Bl ob.

Transdermal selegiline at a dose of 20 ng
does not require dietary tyram ne nodifications.
Dr. Preskorn has just presented sone inportant
concept regarding tyram ne content in food,
hypertensive crisis, and nonoani ne oxi dase
i nhi bition.

This section of the presentation wll
concentrate on the body of evidence that supports
the use of 20 ng transdermal selegiline for the
treatment of major depressive disorder without
dietary nodifications.

[Slide.]

There are four categories of evidence.

First, the safety of the 20 ng dose of
transdermal selegiline is supported by the 16-year
safety profile of oral selegiline, which is safely

adm ni stered with a normal diet.
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Second, the tyrami ne chall enge program
demonstrated that 20 ng transdermal selegiline and
10 ng oral selegiline, the recomended daily dose,
caused the sanme low |l evel of inhibition in the
i ntestinal MAO

This level of inhibition for these two
formul ations of selegiline is small enough to
preserve the natural tyram ne barrier in the
intestine. Further, the program denonstrated the
safety of transdernmal selegiline by clearly
di stinguishing it fromoral MAOs, such as Parnate,
that inhibit MAOin the intestinal tract to a
degree that destroys the natural tyram ne barrier

Third, the food chall enge studi es showed
that in clinical practice, transdermal selegiline

is safe because patients will not be able to eat
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enough tyramine in food to cause a hypertensive
crisis.

Fourth, the entire transdernal Phase ||
program denonstrated the safety of transdernal
selegiline, not only to dose of 20 ng, but also at
the hi gher doses of 30 and 40 ng. The program
studied 2,500 patients up to the age of 95, all on
normal diets. There were no events of hypertensive
crisis. Transdernmal selegiline contains the sane
active ingredient as oral selegiline or El depryl.

[Slide.]

Whil e both formul ati ons contain
selegiline, the transdernmal formulation achieves
antidepressant levels in the central nervous system
at the 20 ng dose, and the oral fornulation does
not at the 10 ng dose.

Both fornul ati ons preserve the intestina
barrier to tyrami ne as denonstrated in our tyram ne
chal I enge program which will be discussed shortly.

Because of the simlar |ow inhibition of
intestinal MAO the safety profile of ora

sel egiline supports the safety of the transdernal
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fornmul ation without dietary nodification

[Slide.]

Oral selegiline has been approved in the
United States since 1989 for the treatnent of
Par ki nson' s di sease. This population is ol der than
the mmj or depressive disorder popul ation,
therefore, is potentially nmore vulnerable to
adver se cardi ovascul ar events.

Over the past 16 years, nore than 1.5
mllion patients have safely used oral selegiline
wi t hout dietary nodifications. Epidem ologic data
support this safety record.

[Slide.]

There are over 250,000 patient years of
exposure to oral selegiline adnm nistered w thout
dietary nodifications in the AERS and I M5 health
records from 1997 to 2005, the period that
represents the nost updated conputerization of this
dat abase

Despite the potential linitations of
phar macovi gi | ance data due to underreporting, it is

possi bl e to nmake cross-drug conpari sons assuni ng

file:///Z|/Storage/1026PSYC.TXT (92 of 243) [11/8/2005 1:22:21 PM]



file:/l/Z|/Storage/1026PSY C.TXT

the rates of underreporting are simlar.

In this database, there are 4 cases
reported as hypertensive crisis on oral selegiline,
yielding a rate of 1.56 per 100,000 exposure years.
There are 19 cases reported for the positive
control parnate, which is a rate of 43.36 per
100, 000 exposure years.

[Slide.]

The reports of the hypertensive crisis in
oral selegiline my not be related to tyram ne
sensitivity at all. To date, we have been able to
obtain the clinical histories of 3 of the 4 cases.

Al'l 3 histories showed that the cases were
not related to tyram ne exposure. Instead, they
were related to pharmacodynamic interactions with
and anong nmultiple drugs that resulted in
synmpat hom nmetic effects. W have the details of
those cases avail able today for your review.

We have not yet been able to obtain the
details of the last report, so for now this case
nmust be considered a tyram ne-rel ated hypertensive

crisis. That neans that the tyranine-rel ated
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hypertensive crisis rate in this elderly popul ation
is less than 0.4 per 100, 000 exposure years.

[Slide.]

This safety profile is robust particularly
in a population of this age and potentia
vul nerability. Mre evidence of the safety of the
10 ng dose of oral selegiline comes froma |arge
pl acebo-controlled trial call ed DATATOP

DATATOP i nvestigated the effect of oral
selegiline and vitamin E in the treatnent of
Par ki nson' s di sease in 800 patients for up to 10
years. There was no increase in nortality between
oral selegiline-treated patients with Parkinson's
disease in this study and a separate popul ation
wi t hout Parki nson's di sease matched for age and
gender.

The annual nortality for the ora
selegiline treated patient in DATATOP was 2.1
percent while the matched cohort had an annua
mortality of 2.7 percent.

Not only was there no increased rate of

mortality on oral selegiline, but there is also no
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increase in the rate of cardi ovascul ar or cerebra
vascul ar events with oral selegiline, a drug that
has been safely prescribed wthout dietary
nodi fications for 16 years

DR. LEON: Could you go back to the
previous slide, please. Can you describe the size
of the sanple, the matched cohort, and the ways in
whi ch that sanple was matched, please?

DR BLOB: It was matched for the nunber
of patients and for age and gender

DR. LEON: 800 in each, so it was pairw se
mat ched?

DR BLOB: That is correct.

DR. GOCDMAN:  Was it 800 per cell or 400?

DR BLOB: Well, the DATATOP study is a
conmplicated study fromthe perspective of when
peopl e were on and off selegiline, so it was
mat ched for--the nunber was about 800. It may have
been slightly less, 700 and sone patients.

DR. TAMM NGA: [ naudi bl e questi on.]

DR BLOB: No, the initial random zation

of DATATOP was 400 patients, actually, 200 patients
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in 4 different groups, but all patients eventually

go selegiline, all patients were eventually exposed

to selegiline, and then re-randoni zed.

[Slide.]

There was no increased risk of mnyocardia

infarctions, stroke, or Tl on oral selegiline.
rate of myocardial infarction per 1,000 patient
years was 6.4 while on oral selegiline, and 8.1

whi | e on pl acebo.

Stroke and TI A, grouped together in this

dat abase, had an incidence of 6.7 on ora
sel egiline and 13.0 on pl acebo.

[Slide.]

The tyram ne chal | enge program

denpnstrated that the levels of intestinal MAO

i nhibition of the 10 ng dose of oral selegiline and

the 20 ng dose of transdermal selegiline are
simlar.

The studi es used the well-established

val i dat ed nodel used for over 30 years to conpare

tyram ne sensitivity anong MAO i nhibitors. This

test is the benchmark for all drugs that affect
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intestinal MAO because it is a safe surrogate
measure of the potential for a drug to cause a
hypertensive crisis.

[Slide.]

In our tyram ne challenge program 214

subj ects across 14 studies received nultiple

chal l enges with oral tyram ne capsul es before and

after treatnment with transdermal selegiline or a

conpar at or drug.

Tyrani ne sensitivity was studied rel ative

to the follow ng variables and conmparators: Tine

of exposure, up to 96 days; dose - 20 to 40 ny

transdermal selegiline;, fasting versus fed

conditions, and conparator drugs - oral selegiline

or Eldepryl, which is |abeled for a nornmal diet;

fluoxetine or Prozac, also | abeled for a nornal
diet; and tranyl cyprom ne or Parnate, which

requires tyram ne-nodified diets.

Prior to joining Somerset, in ny capacity

as a board-certified physician in Energency

Medi cine and Internal Medicine, | treated over

patients with hypertensive crisis, although none of
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themwere related to tyranine.

Sonerset selected ne as the principa
investigator in 10 or 14 studies. | amprepared to
answer questions specifically about the various
details of these studies if those questions go
beyond ny presentation this norning.

[Slide.]

The nodel used in the challenge programis
called the "tyram ne pressor test." This test is
designed to neasure the anmount of tyran ne needed
to cause a sustained increase in blood pressure of
at least 30 mmof nercury after exposure to an MAO
i nhi bitor.

There are three phases to the standard
tyram ne pressor test nodel, two chal |l enge phases,
and one treatnent phase. The first phase is a
chal l enge with tyram ne before subject receive any
medi cation. During the second phase, subjects are
treated with the study drug, and during a third,
whil e continuing the study drug, subjects are re-chall enged
with tyram ne.

[Slide.]

Each challenge titrated doses of ora
encapsul ated tyranmine in order to deternine the

m ni mum tyrani ne dose needed to reach the
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experinmental endpoint. Endpoint is reached when
the subject has sustained an increase in systolic
pressure of 30 nm above that day's pre-chall enge
systolic bl ood pressure.

Because the 30 nmincrease is a noderate
change that can occur due to a nunber of externa
and internal stinmuli, the nodel requires 3
consecutive el evated bl ood pressure reading, each 3
m nutes apart, to elimnate the possibility of
spurious results.

This 30 mm standard is a safe surrogate
i ndi cator of tyram ne sensitivity, but it is not a
hypertensive crisis. |t does show that the study
drug has begun to breach the tyram ne barrier in
intestinal tract.

The mi ni mum anount of tyrami ne that causes
this increase is called the "m ni mum pressor dose."
The m ni mum pressor dose is the smallest dose of

tyramine that elicits the endpoint of 30 mMm
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increase in systolic blood pressure.

In this exanmpl e, the ninimum pressor dose
at baseline was 400 ng, and after drug treatnent,
the m ni mum pressor dose was 200 ny.

To put these numbers into perspective, it
is generally accepted that a high tyram ne neal can
contain up to 40 ng of tyram ne. The nininmm
pressor dose is the best assessnent of how
sensitive an individual subject is to oral tyram ne
under various test conditions.

On the other hand, the best assessment of
how drugs conpare one to another across subjects is
determined by the tyram ne sensitivity factor or
t he TSF.

[Slide.]

The TSF is a ratio of the mininum pressor
dose at unmedi cat ed baseline divided by the m ni num
pressor dose in the nedicated active treatnent
phase. Once again, while the mnimum pressor dose
is the best way to assess the effect of study drug
on an individual patient, the TSF is the best way

to conpare one study drug to another, because it
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adjusts for inter-subject variability and the
baseline tyram ne sensitivity.

One strength of this nodel is that each
subject is his or her own control

In this exanmple, the ratio between
baseline and active is 2, so this drug would have a
TSF of 2. Even though this signifies a 2-fold
increase in tyramne sensitivity frombaseline to
on-drug conditions, a TSF of 2 is | ow and safe.

[Slide.]

By conparison, if the mninum pressor dose
in the pre-nedi cated phase were still 400 ng, but
the on-drug mini mum pressor dose was 10 ng, the TSF
woul d be 400 divided by 10, or 40. This 40-fold
increase in tyramne sensitivity would be high and
woul d make it unsafe to eat a meal that was high in
tyram ne content.

The data from our tyram ne chall enge
program 14 studies and 214 subjects, was derived
using this nodel. The programincluded 3
conpar at or st udi es.

[Slide.]

There were 2 key crossover studies. One
conpared 10 ng of oral selegiline to 20 ng of

transdermal selegiline, and the other conpared 20
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mg of transdermal selegiline to 30 ng of
tranyl cypronine, a classic oral MAO inhibitor
anti depressant.

A separate study exam ned the TSF of
fluoxetine or Prozac, a wi dely prescribed SSRI
anti depressant as our negative control

The results showed that oral selegiline,
fluoxetine and 20 ng transdernal selegiline all had
essentially the sane | ow, safe TSF, whereas,
tranyl cypronmine had a TSF that was 14 to 20 tines
hi gher .

[Slide.]

In this crossover study, 13 subjects were
chal l enged with tyram ne after 10 days of exposure
to oral selegiline, and one nonth |ater were re-chall enged
after 10 days of exposure to 20 ny
transdernmal sel egiline.

The vertical axis shows a tyram ne

sensitivity factor of the TSF. The horizontal axis
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shows the study drug. Each of the dots represents
a TSF of an individual test subject.

For the 3 subjects that received 20 ny
transdermal selegiline, the TSFs ranged from
approximately 1 to 3 with a mean of 1.75. Wen
they were treated with oral selegiline, their TSFs
ranged fromapproximately 1 to 5 with a nmean of
1.67. Both TSFs are |ow and safe. These al nost
i dentical TSFs denmonstrate the simlar intestina
MAO i nhi bition of these two fornul ations of
sel egi l i ne.

Beyond the conparison of the two drugs
using TSF, we can deternine the clinica
significance of these relative sensitivities by
| ooki ng at the anount of tyrami ne that was
necessary to evoke a bl ood pressure response.

In yell ow, above the graph, are the nean
pressor doses. These pressor doses represent the
anmount of tyramine that had to be adninistered to
reach the endpoint for each drug.

What we see is that the nean pressor dose

for both forms of selegiline were well over 300 ng.
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These are | arge nunbers especially conpared to the
400 ng of tyram ne that one person can eat in a
hi gh tyram ne neal --40 ng, excuse ne. Thank you

[Slide.]

The results of the negative control wth
fluoxetine were sinilar. The fluoxetine TSFs
ranged fromabout 1 to 3 with a nmean of 1.43. The
data fromthese tyram ne pressor tests show the
simlar inpact that these three drugs have on the
gastrointestinal barrier of the tyramine; 20 ny
transdernmal selegiline has the same tyram ne
sensitivity factor as oral selegiline and
fluoxetine, two drugs safely adm nistered for nore
than 16 years with no dietary nodifications.

Tranyl cyprom ne, a |long used oral MAO
i nhibitor that does require dietary nodification,
showed markedly different results in this nodel and
served as a positive control

[Slide.]

Ten subjects were challenged in the
crossover design conparing 20 ng transder nal

selegiline and 30 ng tranyl cyprom ne or Parnate.
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On this graph, which has a larger scale on the y
axi s than the previous slides, the TSFs for
transdermal selegiline ranged from1.3 to 2.5. The
TSFs for tranyl cyprom ne, by contrast, ranged from
30 to 55.

When tranyl cypromi ne was first approved in
the early 1960s, it caused nany hypertensive crises
which led to its withdrawal. Because of its well-accepted
efficacy, it was subsequently
rei ntroduced, but with dietary nodifications.

In spite of this efficacy record, the use
of Parnate in other oral MAOs has been limted
because patients and physicians are reluctant to
use drugs requiring tyramne dietary nodifications.

The results of the tyram ne chall enge
studi es confirmthe known tyram ne sensitivity of
tranyl cypromine, as well as the large difference
bet ween the TSFs of tranyl cyprom ne and that of 20
mg transdernmal sel egiline.

DR. WNOKUR:  Simlar to the discussion
that we had with Dr. Dubitsky, do you have any

comment about the scatter of data for the nmean
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pressor dose across the series of studies you just
conmented on? In other words, to what extent was
there a subset of patients showi ng service on the
mean pressor dose closer to where there m ght be
concern?

DR BLOB: | will be discussing that in
detail a little later on.

DR. LEON: Were these healthy subjects?

DR BLOB: Yes, they were healthy
vol unt eers.

DR. LEON: They were all healthy
vol unt eers.

DR. BLOB: Yes. The range of the healthy
volunteers were from 18 to 63, not necessarily in
this specific design on this specific study, but
the range over all was 18 to 63.

DR. LEON: And the mean age here, do you
know?

DR BLOB: | can find that for you, but |
don't know off the top of ny head.

These three conparator studi es showed that

the TSF for oral selegiline and fluoxetine, and 20
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nmg transdernal selegiline were simlar and markedly
| ower than the TSF of Parnate.

These studies reflect a sinmilar inhibition
of intestinal MAO for fluoxetine and both
formul ati ons of selegiline, and nmarked difference
in the effect of tranyl cyproni ne.

These results formthe scientific basis
for the safe use of oral selegiline without dietary
nodi fi cati on.

[Slide.]

Now, these studies |ooked at selegiline
adm ni stered for 10 days to explore the devel opnent
of tyram ne sensitivity for transdermal selegiline
over a longer period. W conducted additional TSF
chal | enges for extended periods up to 90 days of
treat ment.

Steady State tyram ne sensitivity is
achi eved by 30 days of exposure. There is no
increase in nean tyramne sensitivity after 30
days, and even though on the highest dose of 40 ny,
there continues to be a 4-fold difference in nean

tyram ne sensitivity between transdernal selegiline
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and tranyl cyproni ne.

DR. GOCDMAN:  Coul d you go back to that
slide just for a nonent. | was going to ask as
question earlier of what you though constituted or
signified a Il evel of TSF that woul d be unsafe. |
was estimating that it would be about 10. Wbuld
you say that is correct?

DR. BLOB: | would agree actually with Dr.
Dubitsky in this. It is wiser to | ook at pressor
doses, and later on in this discussion, the pressor
doses, their whol e range of subjects, | think I
wi || answer your question. |If not, | will get back
toit later.

DR. PINE: | have a question about that
slide, as well. So, this was within-subjects
desi gn where the sane subjects were at day 30, 60,
or 90, or between-subjects design?

DR BLOB: No, that is the same subjects,
30, 60, and 90 days.

DR. PINE: So, | was wondering, you know,
in thinking about the variability in response, what

was the correlation in terms of getting some sense
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of the stability coefficient for the replicability
of the response across those repeated tests.

DR BLOB: Although there was sone
variation, there was a great deal of stability from
one subject, the sane subject across the period of
time.

DR. PINE: | nean | guess based on the
presentation we heard this norning, | got the sense
that that wasn't the case, which is why it would be
nice to have a nunber, a correlation

DR. BLOB: In the question and answer
period, we will be able to show you many nore data
points especially for the 20 ng transder nal
selegiline, it will give you an idea of the
stability.

DR. GOODMAN: | can understand why the
mean or mnimal pressor dose may be nore
informative, but nevertheless, if npbst of your
studies start at 400 ng, and they changed from 400
to 40, that is a ratio of 10, so | just want to get
a ballpark of howto translate the TSF into
sonething that is clinically meaningful

DR. BLOB: Right. Well, the range in the
pressor dose in these studies is basically 25 ng to

300 ng on the 40 ng transdermal selegiline, this
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study we are | ooking at right here.

DR. GOCDMAN:  But you start at baseline
with 4007

DR. BLOB: No.

DR. GOCDMAN:  Not al ways.

DR BLOB: Not on this study. On this
study, we started at a baseline of 50. So, it was
different than our 10-day studies in the 20 ng
pat ch.

DR SHARCKY: Can | nmke a coment? |
think Dr. Blob will get to it in a fewmnutes in
the slide, but the reason that question is not an
easy question to answer in terns of the TSF cutoff,
as Dr. Dubitsky pointed out, that has really to do
wi th the non-nedi cat ed basel i ne stage where soneone
may comrme in and have--well, firstoff, we have to
gi ve an enornous anount of tyram ne because they
are not on an MAO i nhibitor, so anywhere from 300

to 700 ng may be needed for any one individual to
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i mpact the tyranmine barrier in the gut.

On the other side, where they have been on
a nedication, it's the pressor dose, it's the
pressor dose. So, essentially, soneone, as his
exanpl e was, somebody m ght have 600 nmg in a non-medi cated,
and on the nedicated, have 200, so they
woul d have a TSF of 3. Soneone could still have a
200 as a pressor dose, but have a non-nedicated
side that was entirely different.

So, the TSF will vary, but in the design
when you study the various drugs, you have the
ability to conpare one TSF to another to show
simlarity, but the pressor doses are what is
critical in how sensitive a subject may be in terns
of that 40 ng tyram ne neal

DR GOCDMAN: | follow now. You wouldn't
want to give 400 mg to somebody who is nedicated as
a starting dose.

DR SHARCKY: In fact, the study design
specifically takes that in consideration in the
non- nedi cat ed side, you have to give an enornous

anount of tyram ne, on the other side, you start at
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a | ower dose. Were we started at 400 ng on the
non- nedi cated, on the nedicated side we start at
200, for exanple, and go in small increments. |Is
t hat hel pful ?

DR. GOODMAN: It is.

[Slide.]

DR BLOB: While studies based on
ingesting tyramne capsules in the fasted state are
important for establishing a theoretical threshold
and confirmdata fromthe literature, for patients
in the real world setting, the nmost informative
studi es are based on consuming tyramine with or in
food. The ultinmate question is tyram ne
sensitivity and tyranmi ne safety in patients on
MAO s who will be exposed to tyramne in foods and
bever ages.

Two phar macodynami ¢ studies in the fed
state address this issue. In one study designed to
chal | enge subjects with actual food rich in
tyram ne, subjects ate cheeses docunented as foods
containing the highest quantities of tyram ne

before and during Steady State treatnent with 20 ny
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transdermal sel egiline.

Despite eating all the cheese they could
possi bly eat, at no point did any subject treated
with the transdermal selegiline reach the bl ood
pressure endpoint.

The results of this study were the basis
for Sonerset's agreenment with the FDA to renpve the
requi renent of dietary nodifications from
transdermal selegiline clinical program Fromthat
point forward, all Phase IIl trials, 2,500 subjects
across the dose ranges of 20, 30, and 40 ng were
conducted on subjects with normal diets.

Because selegiline-treated subjects in
this cheese study were unable to consume enough
tyram ne-containing food to elicit blood pressure
changes, we devel oped a second study design in
order to sinmulate a high-tyram ne nmeal by providing
encapsul ated tyranine in the mddle of a standard
neal .

[Slide.]

In an extension of the Steady State study

that exposed subject to transdernal selegiline for
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up to 90 days, 8 subjects continued on 40 ngy
transdernmal selegiline for an additional 3-day
phase.

In this phase, they were challenged with
encapsul ated tyranine in the mddle of a neal
Thi s neal contained approximately 50 grans of fat,
135 grans of carbohydrate, and 30 granms of protein.

This is a standard neal based on USDA
gui delines and published literature. On the |eft,
mean tyram ne pressor dose in the fasted state was
64 mg. On the right, the mean pressor dose in the
fed state increased to 172 ng. This is an increase
of 2.7 times over the fasting state to 172 ny,
which is nmore than 4 times the 40 ng in the high
tyram ne content neal

This is inmportant because in a real world
setting, it is difficult to consune 40 ng of
tyramine in food and nearly inpossible to consune
172 ng.

DR. GOODMAN:  Can you show us the range in
addition to the mean on that pressor dose, or just
describe that to us?

DR. BLOB: The range in the fasting?

DR GOCDVAN: 40 ng fasting, yes.

DR. BLOB: From 25 to 300 ng, and in the
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fed, from75 to 200 ny.

DR. LEON: And what were the sanples, the
sanpl e size?

DR. BLOB: Eight subjects. Two subjects
in this study who had a fasting TSF of 25 ng,
fasting, had fed pressor doses of 75 for one and
100 for the other.

DR. GOODMAN: | amsorry. So, there was
one subject at 25 ng had the pressor response in
the fasting state. Wre there others bel ow the 40
mg, |evel 2?

DR BLOB: 1In the fasted state, yes, there
were others that had 25 ng, four, one that had 50,
and then several that had hi gher pressor doses in
the fasting state. It is inportant to keep in mnd,
the difference and the inportance of converting
this to a fed state, because that is real-life
condi tions.

So, when we did this study, and 8 subjects

file:///Z|/Storage/1026PSYC.TXT (115 of 243) [11/8/2005 1:22:21 PM]

115



file:/l/Z|/Storage/1026PSY C.TXT

116
participated, the snmallest ratio or small est
difference was a factor of 2.7 change from fasted
to fed, in other words, 2.7 times their fasted
nunmber woul d reach what their fed nunmber was.

DR. GOCDMAN:  Way do you say fed is nore
clinically relevant?

DR BLOB: In the real life sort of
situation, people are going to be eating food
contai ning tyram ne.

DR GOCDMVAN:  How about a cheese snack?

DR. BLOB: Even then, it will be food
which is a high lipid food that they will be
eati ng.

DR. SHAROKY: Can | make a comment? Wen
we conduct ed- - excuse ne--have you gone over our
cheese study?

DR. GOCDMAN:  Yes

DR SHARCKY: Wen we conducted our cheese
study, the concept was to give as much, to actually
recruit people to eat as nuch cheese as possible,
and we did that, and we could not see a response in
their blood pressure on the nedicated.

So, although that renoved the restriction
inour clinical trials and allowed us to go out and

do that, it wasn't adequate. What we were trying
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to do is | ook and see the range and get a response
on the other side.

St udi es done in the past would frequently
make the mi stake of administering tyramne in food
subst ance where you really don't have control over
how much tyranmi ne you are giving, so what we wanted
to do is create the nost extrenme exanpl e where you
gave encapsul ated tyramne in a fasted state.

So al ready when you start, it is not a
realistic life situation. You don't consune
tyramine in a fasted state. The issue about this
is diet. Now, there is tyramne in various
l'iquids, which we will address, but, in general,
the tyram ne, the vasoactive am ne cones in food.
It comes in cheese, it comes in sauerkraut, and so
the whol e concept of dietary restrictions is food,
and the various food substances will inpact how
much tyramne is absorbed

So, after we conpleted our programin the
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fasted state to generate the nobst extrene exanple,
to find the nost sensitive subject, we then did
this study that Dr. Blob has described, that at the
end of 90 days, gave people food to show that when
we gave food in conbination with encapsul at ed
tyramne, so we gave a little bit of a neal
standard neal, a little bit of the nornal
encapsul ated tyranmi ne, and nore food, all combi ned.
That is as close as we could get to control it
rather than just try to give food, we already did
that with the cheese study, we were able to show
that we could increase the anmount, the pressor
dose, nmking the patient nmuch nore safe when you
gave food, and it was roughly 2.5 to 3 times what
one requires.

So, the data froma scientific point of
view is being presented in a fasted state, but the
whol e concept is tyramine is in food, and that's
t he danger.

DR GOCDVAN:  Dr. Leon.

DR LEON: Could you clarify, you said in

the clinical trials of 2,500 subjects, there were

file:///Z|/Storage/1026PSYC.TXT (118 of 243) [11/8/2005 1:22:21 PM]



file:/l/Z|/Storage/1026PSY C.TXT

119
no dietary restrictions based on the earlier data.
In the informed consent that each of these
vol unteers read and signed, was there any reference
to dietary restrictions or risk of eating cheese
while taking this for these 2,500?

DR SHAROKY: For the 2,500 patients, in
the informed consent, what we infornmed them about
was the signs and synptons and concern of
hypertensive crisis. At the sane tine, we inforned
i nvestigators about hypertensive crisis. Al
patients were on nornal diet.

DR LEON: There was no reference to
eating cheese in the informed consent that each
subj ect signed, is that correct?

DR SHAROKY: Actually, | think we have
the informed consent that maybe you could go to.

DR. LEON: Thank you

DR SHAROKY: Do you want to see that?

DR GOCDVMAN.  We would like to see it. |
think it's a very good point.

DR LEON. Sure. M question really is

were they even inplicitly advised do not eat
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cheese.

DR SHARCKY:  No.

DR LEON. O nmaybe their clinician who
hel ped theminterpret the informed consent, and
under st and and nake sure they understood the
i nformed consent, did he or she enphasize that
cheese- -

DR. SHAROKY: No, actually, | can tell you
that we went out of our way to make sure that--what
our position was is that we were concerned about
hypertensive crisis, so we wanted to make sure that
the patients understood the synptomatol ogy with the
hypertensive crisis, so we nmade them aware of
severe headaches, if they had nausea, if they had
vom ting, anything that we thought nmight be
percei ved as a hypertensive crisis, and the sane
with the principal investigator, but we did not
di scuss any kind of dietary restrictions.

What we did do in the study was ask
subj ects, when they cane back for their visits, we
asked them about various foods that they may have

eaten, and we attenpted, in that diary, to al so put
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sone foods that we thought were not high in
tyram ne content.

DR GOCDVMAN:  Thank you. Wen you find
the informed consent, if you could showit to Dr.
Leon.

DR SHAROKY: Can we put it up, please.

[Slide.]

This is the first one. This is the first
one where they were under dietary restriction

DR LEON. So, this is none of the 2,500.

DR. SHAROKY: No, | thought you wanted to
see bot h.

DR GOCDMAN:  We want to see both.

DR. SHAROKY: Yes, you did want to see
both, so this is the one where we were concerned
and wanted to nake sure the patients did not eat
the food.

DR BLOB: The first clinical study before
we did the fed study was done with dietary
restrictions.

DR SHAROKY: Qur first study was done

bef ore we conducted that cheese study. So, we
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wanted to make sure that patients did not put
thensel ves at ri sk.

DR GOODVMAN:  So, you are going to show us
the other consent when you find it.

DR. SHAROKY: Yes, we have to get it.

DR GOCDVMAN:  That's fine. Wiy don't we
go ahead with the presentation

DR. BLOB: Next slide, please.

[Slide.]

Actually, in the United States, nost neals
contain little or no tyramne. This sanple nea
that one m ght inmagine eating in a restaurant,
conposed of generous portions of food that are
considered to be high in tyram ne contains 39.8 ny
of tyram ne.

This would constitute a full neal that one
m ght be able to consume within a one-hour period,
whi ch approximates the half-life of tyramne. It
is hard to inmagine eating multiple nmeals of this
sort within the same one-hour period. That woul d
be necessary in order to achieve the |evels of

tyram ne that cause a bl ood pressure change in this
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nodel .

For exanple, to consune the 172 nmg of
tyram ne needed to achi eve the pressor response on
t he hi ghest dose of transdernmal selegiline, that is
40 nmg, in the fed state, one would have to eat four
such nmeals within an hour

It woul d be nearly inpossible to consune
enough tyramne in food to provoke a 30 nm bl ood
pressure increase, let alone the high quantity that
coul d provoke a hypertensive crisis.

These results provide reassurance for the
majority of patients based on nean val ues of
tyram ne needed to provoke a bl ood pressure
response. This gives a 4-fold safety margi n based
on mean val ues.

Al the results presented so far have
focused on nean values. |In terms of safety, we
must consider individuals who are at the extrene
ends of sensitivity to tyram ne, and therefore
define the safety margin.

Two extended term studies | ooked at

tyram ne sensitivity on the 20 ng transdernal dose
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at Steady State, and reveal ed the range of
sensitivity anmong subjects.

[Slide.]

The two nost sensitive subjects out of our
total 67 exposed to 20 ng transdermal selegiline
were in two different studies conducted at steady
State. These studies were conducted in the fasted
state, and it is inmportant to keep in nind the
di fference between fasted and fed conditions.

The result showed a nmean pressor dose of
over 200 ng of tyram ne. |Indicated by the arrows
are the two nost sensitive subjects. These
subj ects had the | owest pressor dose of 50 ngy
fasted. Even for these extrene individuals, there
is a b-fold difference between the amount of
tyramine required to cause an increase in blood
pressure on the 20 ng transdernmal selegiline versus
the amount required on 30 ng of tranyl cyproni ne.

The safety margin for transdernal
selegiline can be defined in two ways. One is the
conpari son of the mninmum pressor dose with the

anount of tyram ne a person can eat in a high
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tyramine neal. The other is a conparison of
tranyl cypromine, a drug that is known to cause
hypertensive crisis and serves as our positive
control

Focusing on the two nost sensitive
subjects in the trials provides a conservative
estimate of the safety margin.

[Slide.]

Looking at this fromthe perspective of
how nuch tyrami ne a person could consune in food
requires a translation of fasting results into fed
results using a factor of 2.5. This neans the 50
mg result in the fasted state translates into a fed
result of 125 nmg of tyramine, which is still three
times the 40 ng of tyramine that a patient can
possi bly consune in a high tyram ne meal.

This is a 3-fold margin of safety for the
two nobst sensitive subjects on 20 ng transder nal
selegiline. For tranylcyprom ne, the conversion is
from10 ng of tyramine in the fasting state to 25
mg in the fed state.

The conpari son between the mi ni mum pressor
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dose of 125 ng of tyram ne on the 20 ng transdernal
selegiline and the 25 ng on tranyl cyprom ne
provides a 5-fold safety margin for the two nost
sensitive subjects.

These results provide reassurance of the
safety of the 20 ng transdermal dose since even the
nmost tyram ne sensitive patients can't eat enough
tyramine to evoke a 30 mmrise in blood pressure,
| et alone the greater quantity needed to cause a
hypertensive crisis.

Looking at safety even in terns of the
anmount of tyramne in a high tyramne neal, or in
terns of a conparison to tranyl cypromine, 20 ny
transdernmal selegiline is a dose with a substantia
mar gi n of safety.

DR. GOODMAN: | amsorry, it was probably
obvi ous, what was that N? The two that you
identified as being the highest. And what was the
denoni nat or, how nany subjects were tested?

DR. BLOB: The denom nator in the Steady
State studies, the two together is about 20.

DR. GOCDMAN:  There were 20 all together
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that you tested. Ckay.

DR. BLOB: That's correct.

DR GOCDVMAN: | thought it was just a
matter of counting up the dots, | just wanted to
make sure those were individual patients.

DR BLOB: Yes, they are individua
patients.

[Slide.]

Data followi ng both short- and | ong-term
adm ni stration of transdernal selegiline in healthy
vol unteers denonstrates that with regard to
tyram ne safety, 20 ng transdernmal selegiline has
the same intestinal MAOinhibition as ora
sel egiline and fluoxetine. Even the highest
transdernmal dose of 40 ng produces a change in
tyram ne sensitivity that is 4 tinmes |ower than
tranyl cypr oni ne.

Patients taking 20 ng transder nal
sel egiline were unable to eat enough tyram ne-rich
food to reach the bl ood pressure endpoint. This
means that they were even further from being able

to eat enough tyramine-rich food to cause a
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hypertensive crisis.

[Slide.]

In the Phase Il program there were no
events of hypertensive crisis.

DR. LEON: You said patients. Are these
heal thy controls or are these--the previous slide.
DR. GOCDMAN: | said patients.

DR. LEON: No, no, on the slide, it says
patients, the last bullet. Are these patients or
are these healthy control s?

DR. BLOB: | amabout to get to the
patients in a nmonent, but essentially, what we are
saying is up to now | have been tal ki ng about
subjects in controll ed studies, but we are saying
that patients will not be able to eat enough
tyram ne.

DR GOCDMAN: That's an inference or
prediction.

DR BLOB: Once again in the Phase |11
program there were no events of hypertensive
crisis.

[Slide.]

Qur Phase 111 clinical programincluded
2,500 patients with over 820 patient years of

exposure to transdermal selegiline at doses of 20,
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30, and 40 ng without dietary nodifications.

The program was designed to | ook for
hypertensive crisis. Event of hypertensive crisis
are nedi cal energencies requiring i medi ate nmedi ca
intervention. They have specific and acute
synpt omat ol ogy and cause end organ damage. |In the
entire program there were no deaths and no SAEs of
hypertensive crisis.

I nvestigators were trained to actively
| ook for any sign or synptomthat could indicate a
hypertensive crisis. They asked questions at each
visit to assess any synptonmatol ogy that woul d
suggest a hypertensive crisis, and they were to
report any such synptons.

Even though there were no reports of
hypertensive crisis, to nake certain that there
coul d not have been any events masked by ot her AEs,
we conducted an analysis of the entire Phase I

dat abase, and this was a conprehensive two-step
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anal ysi s.

[Slide.]

Step | was a conputer-generated anal ysis
of COSTART terns that woul d possibly reveal a
hypertensive crisis masked by or m sdiagnosis if
ot her events.

During this step, there was also a
collection of any occurrence of an increase in
bl ood pressure above a threshold of 160/100. The
anal ysis generated a list of patients with the
occurrence of any event of interest. For each
patient, there was a record of the dates of the
event and all bl ood pressures recorded during the
st udy.

In Step Il, two physician nonitors blinded
to treatnent applied an algorithmto sel ect
patients for further review They found 178
pati ents and conducted a conprehensive revi ew of
each case report form No patient was judged to
have experienced a hypertensive crisis.

There were several patients who

experienced bl ood pressure elevations in the course
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of the study. The review found that none of these
patients had the signs and synptons that could
i ndi cate a hypertensive crisis.

Nonet hel ess, we al so conducted a separate
anal ysis of patients in controlled trials to
determne if there was any increase in events of
i ncreased bl ood pressure on transdernal selegiline.

[Slide.]

Thi s separate anal ysis | ooked at any
patient who had a 20 mmrise in blood pressure
above baseline and who reached a systolic bl ood
pressure of at |east 160.

In the controlled trials, the occurrence
of these events was 1.4 percent on transdernal
selegiline and 1.9 on pl acebo, denobnstrating that
there was no excess of events of increased bl ood
pressure on sel egiline.

DR GOCDVAN: A priori determnation of
those thresholds? 1In other words, how you picked
those nunbers of 20, why did you exclude it to
systolic bl ood pressures greater than 160, and not,
say, 1407

DR. BLOB: At |east 160.

DR GOCDVAN: | understand. | just want

to make sure that this was an a priori hypothesis.
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DR BLOB: Qur decision point there was
that there had to be sonme | evel which we woul d
consi der a dangerous bl ood pressure or sonething
that m ght indicate that there was sone probl em
with the tyramine-related reaction. W chose 160
as a nunber that was essentially fairly
conservative in that regard

DR. TAMM NGA: Coul d you say, were there
equal nunber of selegiline-placebo, or what was the
N for each one of those? | know that the
combi nation is 1430.

DR BLOB: Right. It was pretty close,
but not exactly equal.

There was al so no difference in the
occurrence of AE hypertension with an incidence of
0.6 percent on transdermal selegiline and 0.7 on
pl acebo.

[Slide.]

The 20 mg dose of transdernmal selegiline
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is an effective and safe MAO anti depressant that
does not require dietary nodifications. This was
denonstrated in our Phase Ill clinical trials and
our tyram ne chal |l enge program

The tyram ne chal | enge program i ncl uded
214 subjects and 14 studies. The program used an
establ i shed nodel in which patients served as their
own controls. The chall enge program denonstrated
that 20 ng transdernmal selegiline has a | ot
inhibition of intestinal MMOsinilar to 10 ng of
oral selegiline and 60 mg of fluoxetine, the
negative control

The program al so denonstrated a several-fold
margi n of safety relative to the positive
control tranylcypromne and to the anmpount of
tyramine in the high tyranm ne neal.

Even for the npbst sensitive subjects, from
those studies it is inpossible to eat enough
tyramine in food to cause a 30 mmrise in blood
pressure on 20 ng transdermal selegiline.

After this safety margin was established,

the Phase Il program across all three doses was
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conducted on a nornal diet. Throughout the
program there were no epi sodes of hypertensive
crisis, nor were there any increases in events of
el evated bl ood pressure or in report of
hypert ensi on conpared to placebo in controlled
st udi es.

The totality of the evidence supports the
recomendation for the adm nistration of the 20 ng
transdermal selegiline without dietary
nmodi fi cation.

Unli ke 20 ng transdermal selegiline, there
are not equivalent oral nodels for the 30 and 40 ngy
transdernmal sel egiline doses.

Al t hough these is evidence to support the
safe use of 30 and 40 ng with a nornal diet, there
is not as nuch evidence as there is to support the
20 nmg dose. Therefore, we are recomendi ng dietary
nodi fi cations for the two hi gher doses of
transdernmal selegiline until nore data becone
avail abl e.

We will educate prescribers, pharnacists,

and patients regarding the proper use of the
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transdernmal selegiline specifically with regard to
the use of appropriate diet.

Dr. Chad VanDenBerg will now describe the
specifics of this educational program

Educati on and Commruni cati on of
Dosi ng I nstructions

DR. VANDENBERG Dr. Bl ob has addressed
the first question for this committee.

[Slide.]

The second question asks whether it is
acceptable to nmarket the 20 ng patch without
dietary restrictions while requiring dietary
nmodi fi cations at the 30 and 40 ng doses.

[Slide.]

We have devel oped a conprehensive
education and comuni cation program specific to the
appropri ate use of EMSAM and t he dose- dependent
dietary nodifications.

The goal of the programis to ensure high
awar eness of the dose-dependent dietary
nodi fi cati ons of EMSAM versus ot her nonoam ne

oxi dase inhibitors indicated for depression. The
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program design is built upon standard educationa
efforts used for nobst nmarketed drugs by addi ng
speci fic enhancenents ainmed at heal thcare
providers, as well as the patients.

Furt hernore, our packagi ng design was
created to reinforce these educati onal nessages
Each of these neasures is proposed to ensure the
safe and effective use of ENMSAM

[Slide.]

The primary purpose of the programis to
ensure patients understand and follow dietary
nodi fi cations at the 30 and 40 ng doses. Beyond
this, we have identified two practical issues to be
addressed when EMSAM i s prescri bed.

First, is to safeguard agai nst patients
using multiple patches sinultaneously by
recomrendi ng to physicians to have them educate
patients to use only one patch at a tine and to
di scard any unused patches whenever their dose has
changed.

The second is the need for patients to

continue a nodified diet for two weeks follow ng
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di scontinuation of the 30 or 40 ng dose or down
titrating to the 20 ng dose.

[Slide.]

We have al ready conducted market research
to test the effectiveness of our message to
physi cians and patients, and through this research
have deternined that after a single presentation of
the message, 96 percent of physicians and 94
percent of patients clearly understood the need for
dietary nodifications at the higher doses of EMSAM

It is inportant to note that after |aunch,
this nmessage will be received nmultiple tinmes by
prescribers and patients allowing us to reach our
goal of 100 percent awareness.

[Slide.]

At the prescriber |evel, product usage
informati on consistent with the label will be
provi ded t hrough educational prograns and sal es
representatives. Further, sales representatives
wi Il provide educational materials that prescribers
can distribute to the patients.

Pl anned material s include patient
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informati on sheets on the diet nodifications and
wal | et size renminders of the foods to avoid while
on EVMSAM doses of 30 or 40 nwy.

Enhancenents in the educational program
include direction to prescribers to educate
patients to use the product exactly as prescribed,
apply only one patch at a tinme, and stay on a
modi fied diet for two weeks after discontinuing
treatment on the 30 or 40 ng dose.

A change in prescriber behavior will also
be requested. Prescribers will be instructed to
wite dietary nodifications required on each 30 and
40 ng prescription.

To nmeasure the effectiveness of this
programon a biweekly basis we will conduct surveys
to nonitor physician understanding of the dietary
modi fications and their practices surroundi ng how
they are counseling their patients on these
nmodi fi cati ons.

As appropriate, corrective actions will be
taken consistent with the results of these surveys.

[Slide.]

At the pharnmacy |evel, the nessage will be
rei nforced through tel econferences and mailings to

educat e pharnmaci sts on the dose-dependent dietary
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nmodi fi cations. |n addition, many pharnacies
utilize third-party prescription services to obtain
product-specific information. On an ongoi ng basi s,
we will provide the nost current approved product
information to these services including First Data
Bank and Medi pl an.

[Slide.]

W will also provide the patient with
enhanced education materials in addition to the
standard patient information leaflet. A patient
starter pack will provide a sanple of the product
supported by specific educational materials that
reinforce the education instructions in the patient
information |eaflet.

These materials will address key patient
education issues including foll owi ng appropriate
dietary nodifications, using only one patch at a
time, and staying on a nodified diet for two weeks
foll owi ng di scontinuation of 30 or 40 nmy dose.

Patients will also be informed of an
EMSAM speci fic website where they can obtain
i nformati on regarding dietary nodifications in
addition to other product information.

[Slide.]

Final |y, unique and distinctive packagi ng
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has been designed to reinforce and solidify these
messages for the same use of EMSAM | n addition to
the standard package insert and patient infornmation
| eafl et, there are a nunber of unique features of
t he EMSAM packagi ng.

For the higher dose, there is clear
indication for dietary nodifications, and this
message is al so promnent on the patient
information |eaflet within each carton

Each dose strength if prepackaged by the
manuf acturer in a sealed carton of 30 individua
patches. In this way, and in contrast to many
ot her nedications, no repackaging is necessary at
the pharmacy | evel, ensuring that 100 percent of
our patients will receive the key nessages.

The packaging is further distinguished by
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distinctive colors for each dose strength to
differentiate doses and further alert patients to
the appropriate product usage.

[Slide.]

Beyond t hese educati on and outreach
prograns, there are additional aspects of the
phar macovi gi | ance program The pharnacovi gil ance
program al so consi sts of procedures and reporting
mechani sns i ncl udi ng nmedi cal eval uati ons and
dat abase processing of adverse effects, regulatory
submi ssi on of expedited and periodic reports,
standard surveillance for previously unrecognized
adverse events, and updates of product information.

Beyond this planned features, there are
additional activities proposed to detect any
cardi ovascul ar-rel ated signals. Sentinel events of
hypertensive crisis and end organ danmage wil |
trigger specific case identification and retrieval

A targeted questionnaire wll
systematically classify each of these events. The
questionnaire results will generate data for
i ndi vi dual and aggregated revi ews.

Lastly, to provide for longer termsafety
evaluation, we will work with the FDA to determ ne

the appropriateness of a pharnacoepi deni ol ogy st udy

file:///Z|/Storage/1026PSYC.TXT (141 of 243) [11/8/2005 1:22:21 PM]



file:/l/Z|/Storage/1026PSY C.TXT

to inplement after approval

[Slide.]

In concl usion, we have outlined a
conprehensive nultifaceted plan designed to
ef fectively communi cate the nessage for the sane
use of EMSAM This program acknow edges uni que
prescribing instructions relative to other
nmonoam ne oxi dase i nhibitor antidepressants and
utilizes enhanced educati on and comuni cation
tailored for prescribers, pharmacists, and
patients.

We have devel oped distinctive packaging to
rei nforce these nessages to prescribers and
consunmers. The overall programcontributes to the
nost appropriate use of the product and, ultimately
and nost inportantly, to patient safety.

Dr. Melvin Sharoky will now concl ude our
present ati on.

DR GOODMAN:  Wiile you are still up
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there, | have a question about, not the packagi ng,
but the list of foods that have a high content of
tyramne. | renenber in the days when | used to
prescribe MAO s frequently, | was al ways searching
for a conprehensive, but clear list, authoritative
l'ist.

I wonder if you have any exanple of such a
list that you propose to include either in the
package insert or other educational materials.

DR VANDENBERG W have worked hard to
develop a current list.

[Slide.]

Here is the proposed | abel for the 30 and
40 nmg diet. This has been gai ned through various
literature searches, current up-to-date literature
on the tyram ne content of various food.

DR. GOCDMAN:  Can we go back to that a
mnute? | didn't see any organ neats listed, or |
don't know, maybe | amnot up to date anynore

DR. VANDENBERG. | am not going to conment
specifically on specific foods. This list was

gai ned by extensive literature review and has been
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reviewed al so by the FDA

DR. GOCDMAN: | may be getting too
conpul sive over this, but even in clinica
practice--is that the nore conprehensive? Ckay.
That | ooks better. W are not being asked to do
that, but | would just urge, nmake sure that that is
t he nost conprehensive. Wat happens in clinica
practice is you get bonbarded by questions and it
is very useful to actually know sonet hi ng about the
approxi mate content of the tyramine, or even a |ot
of times they will say what is a fava bean, and you
will stay away fromfalafels. | think the
information needs to be clear to both the
prescriber and the patient. Oherwi se, there is a
good chance for confusion.

DR. VANDENBERG. | think we woul d agree
with that.

Dr. Sharoky.

Concl usi ons

DR. SHAROKY: Good norning. Wy are we

spending all this time and effort over a diet, why

is this so inportant? Because diet is a ngjor
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i npedi ment for using nonoani ne oxi dase inhibitors
as a therapeutic option in the treatment of
depr essi on.

Despite all the existing therapies,
depression remains a serious illness with
significant norbidity and nortality. MAO s have
been avail abl e since the 1960s with proven
ef ficacy, but are underutilized because they
required a tyram ne diet.

EMSAM (transdermal sel egiline) achieves
anti depressant activity while maintaining an
adequate barrier to tyramne in the
gastrointestinal tract. This provides for a safe
MAO wi thout the burden of dietary restrictions

Qur clinical program has denonstrated the
safety of EMSAM W conducted an extensive
tyram ne chal | enge program using a nodel accepted
for over 30 years as the gold standard for
conparing MAO s.

Qur study showed that tyram ne sensitivity
factor for EMSAM 20 ng is conparable to ora

selegiline and fluoxetine, and distinctly different
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than tranyl cyprom ne, a drug requiring dietary
restrictions.

Oral selegiline with a conparable TSF to
EMSAM 20 can serve as a safety nodel. Oa
sel egiline has been adm nistered to over a million
and a half patients for 16 years wthout dietary
restriction and has a robust safety record.

We have denonstrated in our food chall enge
study that subjects could not eat enough cheese to
meet the endpoint of raising the bl ood pressure by
30 mm of nercury. Even our nost sensitive subjects
in the 20 ng program woul d have to eat three tines
the anount of food contained in a high tyram ne
meal to reach endpoint.

In our Phase Il program 2,500 patients
with maj or depressive disorder were adninistered
transdernmal selegiline doses ranging from20 to 40
nmg, and no hypertensive crisis occurred. The data
that we have presented denonstrates that EMSAM 20
mg can be adm nistered without dietary
restrictions.

There is also a margin of safety for the
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30 and 40 ng doses. No hypertensive crisis
occurred in our entire program However, since
limted data exist for the 30 and 40 ng doses, our
current reconmendation is for dietary nodification
at these hi gher doses.

Most inportantly, we are committed to the
safe use of EMSAMin patients with major depressive
di sorder. The product |abel, the education
program desi gner packagi ng, and pharnacovi gil ance
pl an work together to nmake sure that patients
under stand and fol |l ow dose-dependent dietary
nodi fi cati ons.

EVMSAM 20 mg wi thout dietary restrictions
is an opportunity to of fer physicians a safe and
ef fi caci ous nonoam ne oxi dase inhibitor that will
make a substantial difference in the |ives of
patients with maj or depressive disorder.

Thank you and | am prepared to answer any
of your questions.

Questions and Answers

DR GOCDVAN:  Yes. Please stay up there
i f you woul d.

I want to start with one question or
comment. Although our task today is to focus on

safety issues, and we have been reassured that
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there is sufficient evidence for efficacy at al
the doses. It is hard for nme at |east to nake
deci si ons about safety in the absence of weighing
benefit and risk.

In particular in this case, maybe this
pertains nore to Question 2 than Question 1, is
there any evidence for a dose-response relationship
with regard to efficacy as you step up from 20, 30,
to 40 ng? That would allow ne, in part, to predict
what are the chances that sonebody is going to
start at 20 ng, find that that is ineffective, and
then the clinician is going to nove up to higher
doses to nmanage their depression.

DR. SHAROKY: | amgoing to call on Dr.
Dan Oren, ny colleague from BMS, to address that
quest i on.

DR. OREN: | am Dan Oren. | am Medi cal
Director of Bristol-Mers Squibb, which is working
in partnership with Sonerset on EMSAM

To your question about dose-responses, the
three pivotal studies that support the efficacy of
the transdernmal selegiline were not designed to
all ow us to answer that question directly. There
were two, short-termefficacy studies, one which

showed efficacy at 20 ng, and the other which was
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an encouraged titration study where doses of 20
through 40 were used.

Because of the design of the study,
clinicians were encouraged as soon as two weeks
into the trial if response was not satisfactory to
rai se the dose to 30, and then at the five-week
poi nt of the eight-week trial, to raise the dose to
40, so by nature of the design it does not allow us
to assess specifically fromthat study what dose
will be used.

But the third study that is considered
pi votal for supporting the efficacy was the long-term
ef ficacy study where patients, on an open
| abel basis, were assigned to the 20 ng patch for
10 weeks. Fifty-one percent of those responded on

an open | abel basis and then were randonized for
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periods of up to a year to EMSAM 20 ng versus
pl acebo, and there was a significant effectiveness
at that 20 ng dose up to a year.

DR. GOODMAN:  As you said, though, that
only verifies efficacy at the 20. | understand you
didn't do any conparative studies fromwhat you
descri be, but do you have any sense in terns of
comparative response rates, severity from baseline,
any sense that there is, as there usually is, a
group of patients who m ght respond better at
hi gher doses al t hough based upon mechani snms here,
per haps maybe you would predict that it is the MAOA that is
going to be the main nedi ator of
ef fecti veness in depression

I want to see if you have any feel that
there woul d be some patients that mght start on
the 20 in whom you are going to march themup to
t he hi gher doses.

DR OREN. | think it would be fair to say
there woul d be some patients, we can't give you
per cent ages.

DR. TAMM NGA: But even in those cases
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where you woul d be required to use the higher dose,
as soon as you would give a 30 or 40 ng dose, you
woul d have al ready educated both patient and the
doctor to use dietary restrictions along with that?

DR. OREN: In the clinical practice, yes,
when patients woul d be noved to a hi gher dose, the
doctors would be instructed to instruct the
patients to begin dietary restrictions, and if they
moved to a | ower dose, below 30 or 40, they would
be instructed to maintain those restrictions for
two weeks after being on those higher doses.

DR. GOCDMAN:  Dr. Wang.

DR. WANG Al the analyses we have seen
so far have dealt with your outcome as a
di chot onbus categorical 1. Do you have any anal yses
that are continuous where we could see, for
exanpl e, the change in blood pressure in
mllimeters or sonething, because, you know, there
could be a consequence if there is an increase
across a population, if you increase a bl ood
pressure across a popul ation especially if it's
experienced chronically?

DR. GOODMAN:  Can | just intercede on
that? | thought of the sane question, but | was

wondering, it might not be that informative unless
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you knew when they took their nmeal in relationship
to the bl ood pressure readings.

DR. WANG You have to assume that this
person was eating consistently, you know, this kind
of meal, but do you have any anal yses where you
treat the outconme continuously?

DR. SHARCKY: What we did is if--and if |
am not addressing your question, just bear with ne--what we
did | ook at was bl ood pressure across the
entire popul ation and what it |ooked like, and in a
dose-dependent fashion, blood pressure either
remai ned normal or decreased across the study,
across all patients. |Is that your question?

DR. WANG It is probably not getting it.

I would have to sort of think through what the
design is, but basically, it is to understand is
there a sub-threshold increase in bl ood pressure on
the basis of experiencing sonme, you know, an
unrestricted diet.

DR. SHAROKY: Maybe | can address that and
tell you how we did study this and how we | ooked at
bl ood pressure in this concept.

We clearly designed the studies to be able
to | ook at hypertensive crisis. | nmean that is

life-threatening issue with MAO inhibitors in the
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So, what we did was educate the
i nvestigators, educate the patients through
i nformed consent, nonitored the bl ood pressure on
visits, but nost inportantly, hypertensive crisis
is clearly a nmedical energency. | nmean it is not
sonet hing that woul d be m ssed.

It is conbinations of signs and synptons
associ ated with marked el evation of blood pressure,
average 55 mmgreater or greater systolic.

Usual |y, systolics are greater than 200 associ ated
with end organ damage, that if not treated, results
in significant norbidity and nortality.

G ven that, we went back through the
entire programin a retrospective fashion--can |

have Slide 46, please--and fromDr. Blob's
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presentation, we went back and | ooked at any term
what soever that could be associated with concern
about bl ood pressure.

In combi nation with an el evated bl ood
pressure, and based on that, saw 278 patients that
we thought net that criteria.

In Step Il, those case reports, we
elimnated 110 patients. An exanple m ght be
sonmeone who had a history of headaches, mld
headaches, had no other associated synptons, but we
| ooked at that.

Then, we went to Step Il and | ooked at the
i ndi vi dual case report fornms of any of those
subjects that net any of this criteria. So, if
they had an el evated bl ood pressure, if they had a
severe headache, so that that was done by two
physicians in a blinded fashion to make sure that
we did not miss any hypertensive crisis.

So, that is how we | ooked at hypertensive
crisis.

DR. GOCDMAN: Dr. Pine.

DR. PINE: Tell ne if this is better for
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the discussion, but | was a little confused by the
summary of the tyram ne chall enge data here versus
Dr. Dubitsky's summary of it, and should | hold
t hat ?

DR. GOCDMAN:  No, go right ahead

DR PINE: So, it seens like a pretty
cruci al point about the npbst sensitive subjects,
and it seemed pretty clear, both from your
conclusions and also fromDr. Blob, that the idea
is that even in the npst sensitive subjects, it
woul d be, quote, "inpossible" to eat enough
tyramne to get close to the danger point, and
there was a 3-fold difference.

When we heard your presentation, | had a
very different inpression of that, and it seened to
me, just fromlistening to both of them that it
really swings on the difference between the fed
versus the fasting state, that your presentation
was tal king about the fed state and really
enphasi zing that that is really the condition that
matters, whereas, it seens |like you were painting a

picture for the worst case scenario, which would
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the fasting state, and | amstill not clear the
degree to which, you know, the fed state is really
the only state that is relevant or, you know, we
shoul d be concerned because we had that 1 out of 8
subj ects who was perilously close to the 40 ng.

DR. GOCDMAN:  We will let Dr. Dubitsky
respond first and then maybe you coul d.

DR. DUBI TSKY: | do want to coment, t oo,
that | agree that there is a difference between fed
and fasted, but variables other than that | think
may play an even bigger role.

Keep in mnd the general variability in
this data and whether or not we can say that, you
know, somebody had 50 or 100 ng is really safe.

DR SHARCKY: Can | see a slide that shows
me the data fromtranyl cyprom ne versus sel egili ne,
and while we are doing that, | would like to take a
m nut e maybe, because we go back and forth between
TSF and pressor dose, there were a | ot of
questions. Let me put this slide up, 36, and there
is an additional slide | will go to in a mnute.

[Slide.]

I think what is inportant is that the
concept again in these study designs, you know,

using a nodel that has been used since MAO
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inhibitors first cane about, was to | ook at
tyram ne sensitivity factor and try to establish
whet her or not there was a dose of transder nal
selegiline that was conparable in a TSF to what we
see with oral selegiline.

When you do that, that is the nunbers that
we are sharing with TSF. At the same tinme, for the
individual, it is inmportant to get to the pressor
dose, but these studies are conducted in a fasted
state to get the nobst extrene exanple, but tyram ne
is consumed in food. | nmean it is a part of food,
so we did food studies to establish, and we did it
at the very highest dose to establish what that
m ght | ook like.

So, right here we have the TSF in this
crossover data where the subjects acted as their
own control. W have a TSF essentially to conpared
to 40, so there is a factor of a 20-fold

difference, but |ook at the nmean pressor dose,
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because | want to start with mean and then | wl|l
go to the extreme cases are nmpst sensitive.

The nean pressor dose for these patients
in transdernmal selegiline, which by the way is
repeated. | can show you that data on multiple
studies that the TSF comes up for transdernmal 20
essentially superinposable. 270 ng by a factor of
2.5 woul d be close to 500, 600 nore nilligrans of
tyram ne on average, that soneone that was on
transdermal 20 woul d have to consumne.

Now, average is hel pful, but again | have
al ready stated that pressor dose, we need to | ook
at the nore extrenme exanple. So, can you show me
the studies that showed the two subjects that went
out at 50, please. Put up Slide 41, please.

[Slide.]

We presented this as part of our program
totry to look at these cases. Wen you | ook at
this situation here, remenber the mean data again
is 256, 204, so it is pretty consistent, and this
is 30-day data. So, again, the nean data for ENMSAM

20 is going to be 500 ng of tyrami ne that one needs
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to consume, which it is not even conceivabl e that
soneone coul d do that.

The two extrene cases, the npbst sensitive
are at 50 ng. At 50 ng--can | have the slide that
shows the 125 versus 40.

[Slide.]

Fifty mlligranms. This is a calculated
nunber based on a nunber of different things, based
on literature, the tyram ne when consuned wth
food, which again is alnpbst the entire way that one
woul d ever get tyramine, they are not going to get
it encapsulated, is a factor of 2.5--our own study
showed that it was a factor between 2 and 3--is 125
mg conpared to the nost extreme tyram ne neal that
one would have to work at to get 40 ng, so it is a
factor of 3.

So, what we tried to do was | ook at the
nost sensitive subject in our 20 ngy data.

DR GOCDMAN:  How nuch draft beer on an
enpty stomach would you have to drink to reach 40
nmg of tyram ne?

DR. SHAROKY: How much draft beer? Fred,
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woul d you like to cone up?

DR. CGROSSMAN:  Hi, my name is Fred

Grossman. | amfrom Bristol -Mers Squi bb, d oba

Medi cal Affairs.

I just wanted to make sure that we were

answering a couple of the questions that were

asked. The first distinction is that by virtue of

eating anything, that is in a fed state. So, |

think there was a question before what if you ate a

cube of cheese, that's a fed state, that is not a

fasted state even though there m ght not be

contents in your stonach.

As far as beer, | think that is a rel evant

question, but | think that if you | ooked at an

article by Shulman [ph], who is the expert in this

area, who studied actually beer both in tap and

bottl ed, found essentially bottled beer contains

little to no tyram ne, so one would not be put in

that kind of situation.

Tap beers al so generally contain | ow

tyram ne, and, of course, | would just rem nd you

that the label certainly does caution against using
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beer.

The other thing that | would want to alert
you to is that the TSF neasures and the pressor
dose neasures are relative ways, as you have heard,
to conpare drugs, and rel atively speaking, there is
a simlarity between 20 ng selegiline patch and
oral selegiline.

I think it is inportant to recogni ze the
oral database and the fact that there were four
|isted cases, three have been renoved, and there is
one case that because Somerset couldn't find the
informati on, was not a tyramne reaction in, you
know, in this frail popul ation, who one would
assune mght eat a variety of different foods.

DR GOCDMAN:  Dr. M Gough.

DR McGOUGH First of all, if thereis a
separate consent formfor the 2,500 people, we
would really like to see that, the one that was
done after the restriction was lifted. O herwi se,
we will just have to assume the one you showed us
was the one that you used.

Secondly, in Dr. Dubitsky's study, again
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to the TSF issue, his Slide 24, he conpared the
derived TSFs in the various studies, and the MCM
20, nine to 10 days, it was a TSF of 1.8. The 20
mg for 30 days was 2.9, which is higher than the 30
mg at 10 days.

If this is a nmeasure of relative
conparison, | amwondering, it seens odd to ne that
the 20 ng at 30 days is higher than the 30 ng on
which you will have a dietary restriction. So, if
you could hel p explain nmy confusion away, that
woul d be appreci at ed.

DR SHAROKY: | will have to try to find
that slide because | don't have any way of--

DR. McGOUGH: It's Slide 24.

DR SHAROKY: You will have to put the
| apt op up, okay.

DR. McGOUGH: | will just give it to you.

So, again, the point is if at the 30 ng
dose, you have a TSF that is lower than 20 ng at 30
days, why can | feel good about not having a
restriction on 20 ng?

DR. SHAROKY: Let ne call Dr. Blob up to
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address this.

DR. GOCDMAN:  Your question is about the
potential overlap?

DR McGOUGH: Again, if thisis atermto
compare relatively, and they are saying there is a
need for restrictions with a TSF of 2.4, and the 30
mg, why are we not concerned about the 2.9 that is
derived after 30 days on 20 ng.

DR GOCDVAN:  Dr. Dubitsky?

DR DUBI TSKY: | would just point out,
t hough, that the 30 ng dose there is based on 10
days of treatnent, so part of the explanation
think is the tinme dependency issue. |If you had, in
fact, given 30 ng for 30 days, the TSF for the 30
ng dose may have been even hi gher

DR. BLOB: That is the explanation, that
the nunber you are tal ki ng about for 20 ng
transdernmal selegiline is at Steady State, 30 days.

DR McGOUGH: What is the threshold of TSF
where there is a concern? Do you have 30-day data
on the 30 ng?

DR. BLOB: The 30 ng dose was the dose we
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studied least. W did study 40 ng, which is
hi gher, which m ght give you sone sense of confort
| ooking at that data. Maybe we could put up a
slide that shows again the 40 ng data at 30, 60,
and 90 days.

DR McGOUGH: My last question--oh, there
it is.

DR. BLOB: Thirty-seven, yes.

[Slide.]

This is a study in which the sane subjects
were studied on 40 ng transdermal selegiline at 30
days, 60 days, and 90 days, again, the sane
subj ects, and the N for the 30 days is 18. You can
see that the TSFs are approxi mately, you know, the
mean TSFs are around 11. It pretty nuch stays the
same at 60 and 90 days, or mght be a slight
dropoff. The significance of that are not
i mportant.

DR, McGOUGH: W all seemto agree that at
10 or 11 we are concerned, but | still don't know
what the | ower threshold for concern is.

DR BLOB: | think if you want to | ook at
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threshold of concern, it is still probably nore
important to | ook at pressor doses.

DR McGOUGH: My last question is just by
chance, is tyramine available fromhealth food
stores?

DR SHARCKY: Yes.

DR McGOUGH: Because | woul d not
underestimate the ability of sone of the patients
who will clearly get this drug to know that and
| earn that.

DR. SHARCKY: And it will be
contraindicated in our |label. Let me call Dr.

G ossman up.

DR. CGROSSMAN: | just wanted to point out
that Sonerset believes that all three doses are
safe, particularly when you take into consideration
the fasted versus fed state, and the only reason
that the recomendation is for 20 ng is due to the
pharmacovi gi | ance dat abase in the conmparator ora
drug of oral selegiline, that doesn't exist for 30
and 40.

Furthernore, there were nore patients
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exposed to 20 ng, so Sonerset is taking a position
that is nore conservative than asking for no
dietary nodifications at all three doses.

| also want to point out Somerset was able
to obtain the consent form for that other study
where there were no dietary restrictions, and we
will provide it for you

DR. GOCDMAN:  Dr. Tammi nga.

DR. TAMM NGA: | had a question about
whet her or not, when you did that two-stage safety
anal ysis that you did, did you | ook at the
di fference between nornotensive subjects and
treated hypertensive subjects?

DR. SHAROKY: In ternms of blood pressure
response over the course of the study?

DR. TAMM NGA: And any of those adverse
events that you had identified.

DR SHARCKY: Well, there were no
differences in regard to whether a patient came in
and had a history, a past nedical history of
hypertensi on and was not just had a history, but

was not treated, or had a history of hypertension
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and was on medication in terns of the review

Over the course of the study, if one came
in wth a past nedical history with hypertension,
their blood pressure, as normals who cane in with
no history, either remmined the same or decreased
over the course of the study, as one m ght expect
with this class of drug.

DR. TAMM NGA: So, hypertension is not a
risk factor.

DR SHARCKY: Based on our data, it is not
a risk factor.

DR. TAMM NGA: \What about are there any
other drugs in addition to health food store
compounds that contain tyram ne, are there drug-drug
i nteractions between MAO inhibitors? No other
drugs contain tyramne, is that right or wong?

DR. SHAROKY: No, to the best of our
know edge, tyranmine is a vasoactive anmine that is
not naturally occurring in the body, and there are
no drugs as we are aware of that have that,
al though it has been pointed out that they are in
suppl enents that woul d be contraindi cat ed.

DR. GOCDMAN:  How about the
synpat hom netics and the interaction with SSRI's and

serotoni n syndrone?
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DR SHARCOKY: The conbination of
transdermal selegiline and SSRIs woul d be
contraindicated, and it is so in our |abel

DR. GOODMAN:  For the serotonin syndronme?

DR. SHAROKY: Yes. The other part of your
question was synpathom netics? Al so, the |abel for
synpat hom netics, although we studied it, is not to
be taken with EMSBAM We di d study pseudoephedri ne
In one of our drug-drug interaction studies, we
| ooked at pseudoephedrine in conbination with EVMSAM
and saw no increase in blood pressure.

DR GOCDVMAN: If | renenber correctly, in
my experience with Parnate and Nardil, actually,
hypot ensi on was nore comon. |s that true for your
conmpound, as well?

DR SHARCKY: That's correct. In our
trials, as | was indicating with bl ood pressure,
because of the nechani smof action with MAO

i nhibitors, you do tend to see a | owering of bl ood
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pressure al though there was no difference between
pl acebo and control in our trials, there was some
evi dence of hypot ensi on

DR GOCDMAN:  Dr. Robi nson.

DR. ROBINSON: Two questions. One is in
your patient education literature for people on the
20 ng patch, | just want to clarify. They will
know about the cheese reaction and the foods to
avoid for 30 and 407

DR. SHAROKY: Yes. Let nme call up ny
col | eague, Mark Altnyer, who maybe can shed a
little bit nore light on what we will be doing with
t hat .

MR. ALTMYER Mark Altnyer, Senior Vice
President at Bristol-Mers Squibb.

Patients at the 20 ng will receive the
patient leaflet information which says that it is
fine to have 20 ng without dietary nodifications,
but then goes through all of the information that
was projected earlier that says what foods woul d
need to be avoided if they were titrated up to 30
or 40.

Additionally, the qualitative work we have
done with psychiatrists, the majority indicate that

prior to even beginning a patient on 20, they want
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to informthe patients that if they need to go up,
they want them educated on the fact that dietary
nodi fi cati ons woul d be required, because they don't
want to hit that point partially through
i nprovenents in therapy and then realize that the
patient won't accept the dietary nodifications.

DR. ROBINSON: For exanple, if your
patient is on 20, they will have the information to
say, well, maybe, you know, when | amgoing to
di nner, maybe | don't want the cheese course, you
know.

DR GOCDMAN:  The Cctoberfest reaction was
actual |y what we were thinking would be--you know,
draft beer, sauerkraut, and sausage.

DR ROBINSON: | have one other totally
unrel ated question, which is MAO inhibitors are
frequently used historically for people with
atypi cal depression, and those people do have a

substantial sort of conorbidity with people with
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eating disorders

How safe do you think can a bulimc on 20

nmg patch eat enough tyramine to get in trouble?

DR. SHAROKY: Let ne call ny coll eague,

Fred G ossman.

DR CGROSSMAN: I n answer to your question,

those that have eating disorders, obviously, those

that are anorectic, this wouldn't be an issue.
Those that are eating excessively, | think that

it's a judgnent call, but if you | ook at the

quantity of food that one would have to eat, it's

excessive, and granted there m ght be sone patients

who can actually eat that amount, if they are

bulimec, | amnot sure how that would interact.

But again | think the quantity of food would have

to be high, not only in quantity, but in those

foods that contain high tyram ne

I also want to get back to the consent

form because Sonerset was able to get sone

information. As mentioned before, in the initial
study, there was a requirenent before discussions

with the FDA, there was a requirenent for dietary
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restrictions, and what you saw earlier was that
consent form

Subsequent to that, approximately half of
the patients who were in the latter study,
particularly including the one that went from20 to
40 ng, as well as an elderly safety study, the
el derly safety study included 765 patients, the
second pivotal study included 265 patients, that
i nformed consent was essentially silent to dietary
nodi fications or restrictions with the exception of
synmptons that nay be associated with hypertensive
crisis.

Can | have Slide 1B84.

[Slide.]

This was what was stated in the inforned
consent in those latter studies.

DR GOCDVAN: Just rem nd us what that N
was.

DR. CROSSMAN:  The N in the pivotal study
that was flexible, an encourage titration from 20
to 40 ng, was 265, and there was an elderly safety

study with an N of 765. So, it's a total of over
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1, 000 patients.

DR GOCDVAN:  Over 1,000 used this consent
rather than the cheese reaction? No?

DR. SHAROKY: The question is this
i nformed consent versus the one with diet, the one
with diet was only for the first study that was our
first pivotal trial that | believe had 153
patients. The total exposure to the mgjor
depressive programwas roughly 2,650 patients.

Only 150 saw an informed consent tal king about di et
because we were not off of diet control.

The remai ning 2,500 patients across all
our clinical program had no indication about diet,
just concern about synptoms of hypertensive crisis
whi ch we were obviously |ooking for.

Does that answer your question?

DR GOCDVAN:  Yes, it does.

Dr. Leon, are you satisfied with that
answer ?

DR. LEON: Yes.

2

GOODVAN:  Dr. WaAng.

DR WANG | just want a clarification
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about this fed nmeal nodel. | think you nade a
strong case that the fasting encapsul ated nodel is
a worst case scenario, but in this fed state, you
feed them food w thout tyranmine, and then you give
themtyramne, or is it all mxed up? Because if
you are coating the gut with non-tyram ne food,
presumably, that is kind of a best case scenario.

In other words, is the tyramne in the
meal , or do you feed the person and then give them
the tyram ne?

DR. SHAROKY: What we did was take a
standard neal based on USDA guidelines, and have a
smal | portion of the nmeal eaten over a few m nutes,
give them the encapsul ated tyram ne, eat sone nore
of the meal, and the effort there was that their
| oad woul d be the encapsul ated tyram ne, but
associated with food, a still nuch nore
conservative nodel than if the tyram ne was
actually in the food

I nmean there is plenty of exanpl es that
when tyramne is in food substance, for exanple,

food high in fat, food high in protein, even though
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it has tyramine, less of tyram ne is bioavail abl e.
So, we haven't even tal ked about that, but that is
maybe sone of the reason why sonme people can eat
tyram ne foods which are reasonably high in
content, but actually don't have any kind of
reaction with other products or other situations.

So, that is how the study was desi gned.

DR. WANG So, tyramine is at some point
in the mddle of the neal.

DR SHARCKY: The niddle of the neal.

DR. GOCDMAN:  Any ot her questions for the
sponsor ?

Dr. Rudorfer.

DR. RUDORFER:  Just one second to return
to the interactions question. One of the classic
non-tyramine interactions with the standard MAQ s
is with meperidine, denmerol, and | wonder if that
is a contraindication.

DR SHARCKY: It is contraindicated. Yes,
it is contraindicated, it has always been
contraindicated with the oral selegiline product.

DR GOCDMAN:  Any ot her questions for the
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sponsor? This doesn't stop you from aski ng other
questions of the sponsor. | just want to nove on
to our discussion phase.

Dr. Leon.

DR. LEON: | want to follow up on the
question that Dr. Goodnan asked about patients
possi bly noving from20 to 30 ng. You say in the
second study, the encouraged titration study, they
wer e encouraged, the physicians were encouraged to
nmove them up based on | ack of efficacy.

How many subjects started out at 20 ny,
and how many noved up above 20 ng?

DR SHARCOKY: The total nunber of
patients, how many patients were in the 20, 30, and
40 ng study? |It's a total of 800 patients, right,
that started our 20, 30, and 40 ng study?

Dr. Blob, can you cone up, please?

DR BLOB: In the study you are referring
to, P0052, the forced titration study, there were
265 patients that started at the dose of 20 nyg.

The nunber that Dr. Sharoky was referring was

referring to, greater than 700 patients, was in a
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safety study that followed that, that al so studied
all three doses.

DR LEON: So, of the 265 that started at
20 ng, how many noved beyond 20 ng?

DR BLOB: Do we have that number? The
majority of themdid. | amwaiting for a slide
that hopefully will clear this all up for you

DR. GOOCDVMAN:  Dr. Mehta?

DR MEHTA: | could not understand the
rationale for either package or the patient
i nformati on sheet, which nentions that 6 ng over 24
hours in parenthesis, and then it says 20 ng. |
woul d have thought that that will be very confusing
to the patient, and this is unusual. | haven't
seen any labeling like that. This is a nodel of
the drug which is available in the body, but
adm ni stered drug is 20 ny.

DR SHAROKY: So, is your question about
that there nay be confusion, or is your question
about why is there a difference between putting 20
and 6 ngy?

DR. MEHTA: No, no, no. There will be
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confusion, that is what | am saying. The patient
gets a package insert and says | can take even 12
nmg, which is 40 ng of the drug.

DR SHAROKY: Well, that's a point that we
will have to discuss with the Food and Drug
Adm nistration. W put that formdown in
di scussions with them It is 20 ng. The drug is
basically 25 to 30 percent bioavailable. That is
how you get what is delivered over a 24-hour
peri od.

DR. MEHTA: Oral drugs are bioavail abl e
sonetinmes 2 percent, respirone, for exanple, it
doesn't nmention that, it just nentions what is in
the tablet or what is given to the patient.

DR SHAROKY: | amsaying that | think
that the reason that was put there was in
di scussions with the Food and Drug Adm nistration
as to how they would like to see the product
represented, what is the dose, and then now much is
del i ver ed.

DR. GOCDVMAN:  You are coming with a
response?

DR. CROSSMAN: | just want to address the
20 to 40 ng question. As you know, in these kinds

of studies, it is very difficult to assess efficacy
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intw weeks. It is not sonmething that is
ordinarily done. One of the reasons that people
are saying "encourage titration" is that there was
a concern that the hi gher doses would not be
t est ed.

So, | think we have to be careful about
interpreting whether patients went up based on
ef ficacy, because if it was only two weeks, and
therefore, it is very difficult to nmake any
assunpti ons about dose-response.

I also want to clarify the nunber of
patients who went up in this titration, which
obvi ously woul d be a high nunber, because of this
encour agenent, and Dr. Oren can speak to that.

DR. OREN:. Slide 219, please

[Slide.]

This slide shows you the percentages of
peopl e at each of the doses at the key tine points

of evaluation at the study. The left two bars show
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you, in yellow, that 100 percent of patients on
EMSAM and on pl acebo were started at the 20 ny
dose.

As was said before, at the two-week
interval, if response was not judged adequate in
the m nds of the investigator, they were encouraged
to raise the dose up to 30 ng.

So, at the next evaluation point, at Wek
5, you can see that about 90 percent of the
patients on EMSAM or 95 percent of the patients on
EMSAM were up to 30 ng already, and a simlar
percent age on placebo were noved up to 30 ng.

The outcone at Week 5, you can see this
was not a prinmary outcome neasure to nmeasure at
Week 5, but there was already statistica
separation, but it was not a prinmary outcone and
the study continued to Wek 8, and the instructions
to the investigators at Wek 8 were if they were
not fully satisfied or if they were not satisfied
with the clinical response, to push the dose
further.

You see in the righthand two bars of the
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slide, that at Week 8, at the end of the study,
about 10 percent of the EMSAM patients were on 20
ng, about 30, 40 percent were on 30 ngy, and the
remai nder were on 40.

In the last columm, you can see that only
about 5 percent of the patients were still on 20 ng
of placebo, about 15 percent were on 30 ng of
pl acebo, and about 60, 70 percent were raised to
the 40 ng dose.

DR GOCDMAN:  That was based on
tolerability?

DR. OREN. It was based on response. |If
the investigators did not consider the response to
be sufficient at each of the time points.

DR GOCDVAN:  What percentage were
responders at \Wek 8, say, on the 40 ng dose?

DR. OREN: Could we have the slide with
responders at the end of the POOB2 study, the
responder rates in each of the three studies, if
you can pull that up. That's not it. There is a
table with responders. If you can pull up Slide 2-11, please.

The nmiddle line is this particul ar study,
the POOb2 study, and with response being predefined
as a CA|l inprovenent score to one or two, the

percent inproved on EMSAMin this study was 46
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percent, placebo 35 percent.

DR. GOODMAN: | amsorry, that was for the
40 ng dose?

DR OREN. That was at all doses.

DR. GOCDMAN:  Okay. Again, there is no
br eakdown.

Thank you very nuch.

Tom you had a comment ?

DR LAUGHREN: | amnot sure even if you
had a breakdown, you could figure out dose-response
fromthat design. It is not our preferred design
but we have not nade it a requirenent to do fixed
dose studies even though we prefer those studies.

DR. GOCDMAN: It woul d have been hel pfu
obviously, in this case. You couldn't know that in
advance.

Any ot her questions for the sponsor?

Ckay. Thank you very nuch.

Now, we are actually schedul ed accordi ng
to the original schedule to go to lunch at 12:00.
We have anot her option here, is to not break for
lunch, but see if we could go into our discussion
and take a vote, and, say, with a possible target
of being conpleted by 1: 00 p. m

That woul d be ny preference and
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recomendation. | see the heads noddi ng, nobody
strenuously objects.

Way don't we take a brief break now and
then cone back and see what we can do.

[ Break. ]

DR GOCDMAN: There was a clarification
fromthe sponsor on the sample size of those who
had the second consent form

DR SHAROKY: Wen we were tal king about
informed consent, | corrected Dr. G ossnan, and
m sspoke about one aspect of it. | would like to
have hi m come back up and clarify.

DR. CROSSMAN: | just want to make sure
that we are clear on the nunber of patients who

had, in the informed consent, a | ack of dietary
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nodi fications or any restrictions. As | nmentioned
previously, in the study, that was the encourage
titration from20 to 40 ny. That consent formdid
not contain dietary restrictions, and that had 265
patients in it.

Additionally, there was an elderly safety
study that had 765 patients in it. That did not
contain dietary restrictions in the consent form

DR. PINE: | have a question about that.

DR. GOCDMAN:  Toget her, that is about
1,000, is that what you just said?

DR, GRCSSMAN:  Yes.

DR GOCDMAN: So, it's about half of the
entire sanple on which you have safety data?

DR CGROSSMAN.  Over 1,000 patients did not
have dietary restrictions. Approxinmtely, 1,500
patients had, in the consent form history of a
cheese reaction, to clarify what that was, although
there were no restrictions, of course, on those
patients.

Commi ttee Di scussion
Questions to the Commttee

DR. GOCDMAN:  We are going to enter the

di scussi on phase here, and hopefully, voting.

Well, not hopefully, definitely, we are going to be
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voti ng.

Question No. 1, just to rem nd you, is:
Do the avail able data for the EMSAM 20 ng patch
support the reasonabl e safety of this formulation
wi thout the need for dietary restrictions?

May | have the second question, as well?
Qovi ously, we are asked to address these
separately, but | think it is very hard to. W
shoul d be thinking about the inplications of our
vote on 1 for No. 2.

No. 2. If the EMSAM 20 ng patch
formul ation could be considered reasonably safe for
marketing without the need for dietary
restrictions, would it be acceptable to market the
20 ng patch without dietary restrictions and at the
sanme time require dietary restrictions for the 30
and 40 ng patch strengths?

Flip it back one nore time to Question 1.
We are going to focus on that initially.

I amgoing to start. | wanted to pose a
question actually to Dr. Dubitsky to help nme think
through this a little bit better. | would al so say
that | think that we have probably, at least in ny
opi nion, reached about the limts of what we are

going to learn today, so | think it really is the
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right time to just engage in discussion anong
our sel ves.

Dr. Dubitsky, is there any reason to think
that t he 20 ng patch poses any higher risk than
El depryl as currently marketed for the hypertensive
reactions?

DR DUBITSKY: It's a good question. |
think if you | ook at those, just compare those two,
you conclude that it is safe. | amstill troubled,
t hough, by the anpbunt of variability we see in
tyram ne sensitivity at the 20 ng dose. So, | am
not sure of ny concern in that respect, you know,
is satisfied, but--

DR. GOCDMAN:  Wien you are tal king about
the tyramne variability, you are tal king about a
chal I enge study and a snall nunber of subjects.

DR. DUBI TSKY: That is correct.

DR. GOODVAN: That is obviously very
inmportant information. It is really the acid test.
On the other hand, we do have the benefit of this
experience, the years of experience. How many
patient years was it total?

DR. SHAROKY: Sixteen years.

DR GOCDVAN: Patient years?

DR BLOB: 250, 000.
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DR GOCDMAN: | knew it was a very high
nunber .

G ven that, and unless you are saying that
there has been a problemin our surveillance, there
have been few identifiable reactions, and as |
understand it, there are no dietary restrictions
listed in the current package insert.

So, why would we think based upon that
experience, that it should be any different with
the patch?

DR. DUBI TSKY: Well, | think there are
weaknesses to postmarketing surveillance that we,

at the FDA, are very familiar with. One obvious

file:///Z|/Storage/1026PSYC.TXT (187 of 243) [11/8/2005 1:22:22 PM]



file:/l/Z|/Storage/1026PSY C.TXT

thing is underreporting, and the other thing is
bi ased reporting, too.

For instance, if sonebody had a
hypertensive reaction with a drug that is |abeled,
or that is a possibility or a hypertensive reaction
is possible with a particular drug, sone clinicians
m ght be disinclined to report that.

DR. GOODMAN: Ot her comments or questions
fromaround the table? Dr. MGough.

DR. McGOUGH: | have a coupl e of concerns
if other nmenbers of the committee could soothe mny
anxi ety, that would help ne.

The first is | amtroubled by the one
study, | think the 45 study where 1 out of 12
patients had a bad effect, and that is about 9
percent or so. That is either really bad luck in
your sanpling or to me, it suggests that there
could be a wider problemon No. 1.

The second is the fact that all--

DR. GOODMAN:  You are tal king about one of
the tyram ne chal |l enges?

DR McGOUGH Right, that one person

file:///Z|/Storage/1026PSYC.TXT (188 of 243) [11/8/2005 1:22:22 PM]

188



file:/l/Z|/Storage/1026PSY C.TXT

actually had a crisis devel op.

DR. GOCDMAN: That was a fasting, wasn't

DR McGOUGH It was fasting.

DR PINE: And it wasn't a crisis either.

DR GOCDMAN: He net the threshold of 30
mg for systolic, right? Okay.

DR. McGOUGH: So, you are calmng ne a
little on that. The second is that in the clinical
trials, they did exclude anybody who was in the
range of being hypertensive. | know in adult ADHD,
TimW Il ens has shown that there is actually a
| arge probl em anong adults treated for ADHD, that a
lot of themare silently hypertensive, nobody knows
it, and psychiatrists are not very good with a
sphygnomanoneter, so | think in the real world,
there nmight al so be some issues there.

DR GOCDMAN: | don't think | heard
anything today, and | don't renenber anything from
my past when | used to pay attention to this, that
basel i ne hypertension predicts hypertensive

reaction, and that is why | thought probably that
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even | ooki ng at bl ood pressure as a continuous
variable, it is probably not pertinent, it's in
relationship to a neal

I mean if you |l ook at what is contributing
the variance, it is not probably even baseline
paraneters, it is probably your intake, and there
are sone other factors | guess we need to talk
about, but | don't think that baseline hypertension
is going to turn out to be that powerful a
predictor. | may be overstating the case.

Car ol

DR TAMM NGA: | just wanted to clarify a
m nute what you said, because when | was |istening
to the presentation, | didn't hear that anything
bad happened to hardly anybody, let alone 9
per cent.

So, why don't we clarify that? Wy don't
you say exactly what you heard?

DR. McGOUGH: I n the one study, the 45
study, in which 12 subjects, 12 healthy subjects--this is
Slide 39--12 healthy subjects were given

the pressor test and 1 required, | think with a TSF
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of 50, required rescue with | abetolol. So, | was
just quickly figuring 1 out of 12 is about 8 or 9
percent .

DR. SHAROKY: The study design was such
that the endpoint was a 30 mmrise in bl ood
pressure. So, we were, in a sense, giving as nuch
tyram ne to get that as endpoint.

Labetol ol was there because it allowed the
investigator, in a very subjective way, that once
we reached endpoint, if you wanted to | ower the
bl ood pressure, he could do so. In the study that
you are pointing to where Dubitsky put | abetol ol
next to that patient, out of those 12 subjects, 11
of the 12 at some point during the study got
| abet ol ol based on the investigator's sense that
that bl ood pressure just should be | owered.

So, in this study design, in general, over
however many years it has been used by whatever
conpanies to study this, it is a subjective thing.
It's we are giving tine to raise blood pressure,
and interestingly enough, in those 12 subjects,

many of those subjects had the | abetolol given in

file:///Z|/Storage/1026PSYC.TXT (191 of 243) [11/8/2005 1:22:22 PM]



file:/l/Z|/Storage/1026PSY C.TXT

192
t he nonnedi cat ed stage where we give a | ot of
tyrami ne. The blood pressure rises in relationship
to whet her | abetol ol was given or not was not
consi stent.

So, it sonmeone had a diastolic of 160,
where they nay have started at 130 and got 30 mm
that may have been used. If it was 170, so it was
not in relationship to a hypertensive crisis at
all. It was a part of the study design

DR GOCDMAN: Pl ease remind us what the
dose was of tyram ne that produced that 30 ny
increase in that one subject.

DR SHAROKY: Fifty milligrams, it says on
the slide.

DR GOCDMAN: So, it was 50. So, it was
in excess of what you would ever expect from-

DR. SHAROKY: But let me make it clear
that on the front side of that study, that subject--and
can look at it--many of the subjects were
al so being given that for 400 and 700 ng. It is
not related to how nmuch tyram ne you are giving, it

is related to once you have net endpoint,

file:///Z|/Storage/1026PSYC.TXT (192 of 243) [11/8/2005 1:22:22 PM]



file:/l/Z|/Storage/1026PSY C.TXT

193
regardl ess of who you are, what dose, nedicated or
not, the investigator had the option, instead of
wat chi ng the bl ood pressure conti nue--

DR. GOODMAN: | understand that. | just
want to focus on that one individual. What was the
dose that you said it was, 50 ng of tyram ne that
produced t he- -

DR. CGROSSMAN:  That was 50 nmg in the
fasted state, and Sonerset showed data that the
di fference between fasted and fed is approxi mately
2.5 or nore, so that is the equivalent of 125 ng in
the fed state, which is a realistic situation, and
that is why the conclusion was that one couldn't
eat that nuch.

| also, if you would Iike, we have a slide
on those that entered the study with hypertension

DR. McGOUGH: No, that's okay. Just one
| ast question. The last point that was raised,
think you said overall, there was a 46 percent
response rate on drug, is that right, the |ast
slide, conpared to placebo?

If that is the case, nmobst people are going
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to end up going up in dose, and this quickly
becones a noot point, because unless it is a
magi cal miracle cure for depression, where they
respond in 8 days, virtually, everybody is going to
go up, or many, many people will go up, so this
qui ckly becomes a noot point.

Conversely, there is sort of a perverse
incentive to stay on sub-therapeutic doses. They
may actually be a great reluctance to go up to the
next step, because you don't want to deal with al
this other stuff, and then you have a | ot of people
going around with a drug that nmay not cause them
any benefit.

DR. GOCDMAN:  Dr. Pine

DR PINE: | guess | want to stay on this
poi nt, although | amgoing to respond to the |ast
thing that Jimjust said. | do think even if we
are only at the 20 ng dose, and even if, you know,
half to two-thirds of the patients ended up going
above 20 ng, that would be a meaningful clinica
advantage to have a non-dietary restricted 20 ng

dose. That is ny feeling, just clinically, in
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terns of what we need.
On the other hand, the thing that | am
really struggling with, and it was your first
poi nt, you know, is this one subject who on 50 nuy,
you know, met the criteria for a blood pressure
change that, if not dangerous, at |east everybody

woul d agree is noteworthy, and | guess the thing

that | amstruggling with, as | listen to these
guys, and as | listen to you, is that we are kind
of harping on, well, one was in fasting, the other

was not in fasting, but in reality, it does sound
like there is a huge anobunt of variability in terns
of many factors besides just fasting or not
fasting, and unless the same subjects are put in
the sane studies with randonly assigning themto
every condition, | amnot convinced that it is just
the fasting that accounts for the fact that it's 50
nmg in one study and nuch hi gher dose in the other

| guess the other thing related to what
Wayne was saying, that | amreally struggling is
it's only 12 subjects, and how do we weigh this

very inportant data, because it's experinental and
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it isreally nicely controlled, on the one hand, on
the ot her hand, you know, versus 2,500 patients
plus 16 years of marketing plus the need for a non-dietary
restricted agent.

| guess | amfeeling nore stuck than you
were, but | amstruggling with this one patient.

DR. GOODMAN:  Go on to sonebody el se, but
I want to ask a question. |In that one case, and
maybe ot hers that experience the 30 mmrise in
systolic bl ood pressure, how many of them are
synmptomatic? In other words, how many of them
woul d know that their blood pressure is increasing?

DR BLOB: | perfornmed many of these
studies nyself, so | was there and watched it. To
answer the first part about that one subject, he
had no synptons that were significant in any way,
but the majority of the patients would have a
feeling that their heart was beating faster, it
really was stronger, they could feel that. That
was the major synptomthey would notice.

No one really in any of these studies had
any really serious or significant synptom

DR. GOCDMAN: Really, what | was getting
at is the question of how rmuch of asynptonmatic

transient increases in blood pressure may have been
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m ssed in Eldepryl, in other words, how many
pati ents have been el evations in bl ood pressure
wi t hout them knowing it.

It goes back to the question that Dr.
Dubi t sky rai sed, about the surveill ance.

DR SHAROKY: |If we are tal king about the
El depryl data, if you recall, we presented, with
its weaknesses, the AERS database, 1997 to 2005,
250, 000 patient years with an incidence of, when we
broke it down in our study, 0.4 per 100,000 patient
years in an elderly patient popul ation, where a
Par ki nson's patient's average age is 72.

Then, we | ook at, because of the
weaknesses in the AERS database, then, we | ooked at
the DATATOP, the largest controlled clinical trial,
pl acebo controll ed, |ooking at selegiline over a
10-year period, and there was no increase in
nmorbidity and nortality.

Do patients on oral selegiline have their
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bl ood pressure go up? They nmay very well have
their blood pressure go up for a number of
different reasons, but if you ook at norbidity and
mortality, if you | ook at hypertensive crisis, it
is just not occurring with oral El depryl.

Then, we established that EMSAM 20 has the
same tyram ne sensitivity factor as ora
selegiline, and then you I ook at their 2,500
patients, and there is just no hypertensive crisis
goi ng on.

Then, we go back and we | ook at our data,
and you see no progression or increase in blood
pressure, if anything, you see a |owering bl ood
pressure.

When you | ook at AEs of hypertension,
there is no difference between placebo and active,
and when you | ook at 278 cases that may in any
shape or formin our trial be associated with
anything you are worried about in terns of
hypertensi on, meani ng not you, but as the conpany
sponsoring the studies, we were not able to see

anything related to tyranine, but I do want to make
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sure that we are tal king about the tyram ne
studi es, because | have a sense of naybe | am just
wrong about confusion

The tyranmine sensitivity studies is
chal I enge studies, are done to raise the bl ood
pressure at |east 30 mmof nmercury on three
consecutive things. It is the closest surrogate we
can get to what m ght happen out there. It is
clearly short of a hypertensive crisis.

It is an experinmental nodel that allows us
to conpare one MAO i nhibitor to another, but | want
to nmake sure that everybody understands we are
inducing a rise in blood pressure on purpose.

DR. GOCDMAN: | think we all understand

DR SHARCKY: Ckay. Very good.

M5. BRONSTEIN: | want to throw out to ny
fellow committee menbers sone concerns | have about
patient issues that | think we need to think about.

It is ny experience that patients are
going to increase their own use of a nedication. |
can inmagine a patient wearing two patches and

havi ng a three-nonth supply, because many peopl e
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are getting their medications through nail order
sources and having a |l arge supply.

I think we have to | ook at this drug usage
as possi bly people being prescribed at a safe | eve
of 20, but actually receiving 40 nyg.

DR GOCDVMAN:  So you are saying you don't
think that the safeguards and packaging are
sufficient to prevent that error from occurring?

MS. BRONSTEIN: | think the packaging
| ooks very good, but | think between what is
expl ained to the patient and the infrequency of
visits to physicians, there is a | ot happening in
the public that | don't think that the safety
factor is represented well with this first
question. | would vote no.

DR. GOCDVMAN:  Gai l .

M5. GRIFFITH: | share sonme of Jean
Bronstein's concerns. | think that these two
guestions are so interrelated that in some ways it
woul d make sense | ooking at the second one first,
but I would like to hear from sone of the people

who are involved in clinical practice, because from
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the patient perspective, | think it is too
conf usi ng.

I amnot sure that patients can handl e
that in spite of the very good materials that may
go into the packaging. But if it is the case that
you are going to titrate a patient up rather
rapidly to 30, are docs really going to be able to
handl e this given all that we know about the
current state of practice.

DR. GOCDVMAN:  Dr. Wnokur. Did you have a
question, Dr. W nokur?

DR WNCKUR | have some other comments,
I amnot sure | amqualified to comment on in
general .

DR GOCDMAN:  You don't have to.

DR. WNOKUR: | had an earlier question
and interchange with Dr. Dubitsky kind of building
on, Dr. Goodman, your earlier coment about sone of
the reassurance fromthe experience over the years
with the Eldepryl. W did have the safety data and
the lack of hypertensive crisis and the 2,500

subjects in the clinical trials, and he kind of
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reflected it back to us as a conmittee in terns of
how do we feel about that as enough of a signal of
safety.

So, to ne, | amkind of conbining three
different datasets - the overall experience with
El depryl, the safety data that we heard, which
described the | ack of hypertensive crisis or other
suggestive problens in the clinical trials, and
then these experinmental nodels, which | think are
interesting and help provide a little nore fine-grained
anal ysis of either a surrogate marker,
which is not hypertensive crisis, but mght
indicate a vulnerability, and we al so heard about
encouragi ng people to eat a ot of cheese to have a
hi gh tyram ne i ntake, which was al so anot her
approach, that's actually what initially led the
FDA to go along with taking away the dietary
restrictions.

Personally, | was fairly satisfied with
the level of analysis of the variability. | think
we got away from just | ooking at the nean val ues.

So, | didn't see a high degree of concern that the
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variability translates to a high likelihood for
i nfrequent, but serious consequences.

But | would like to hear other people's
comment s about the nmain body of the safety data
that we have, which is the 2,500. To ne, that is
an inportant additional information on top of the
early experience with El depryl.

DR. GOODMAN:  Dr. Wang

DR. WANG | have been through enough of
these neetings including yesterday that | shoul d
know t he answer to this. Are there any options--this is for
Tom and Dr. Dubitsky--to hel p provide
qual ity assurance for whatever decision we vote
for, because obviously, we are all uneasy with the
possibilities.

Specifically, is there any way to nore
than just plead for some pharnaco-epi studies both
one quickly on the--a formal one, not sort of case
reports or case series--but on the El depryl
experience, so we have sonme sense of what are the
risks for hypertensive crisis, and then one shortly

thereafter, a post-approval one for the patch, is
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t here anything beyond just sort of asking for a
prom se which may or may not be kept?

DR LAUGHREN: In terns of post-approval,
what we are tal king about, a Phase IV conmitnent,
and as we di scussed yesterday, there is no really
firmleverage we have to ensure that.

In terms of getting a study done prior to
taking an action on this NDA, that is very
unli kel y.

DR. GOODMAN: Tom what woul d the sponsor
have to do postmarketing to lift the dietary
restrictions for the 30 and 40 ng doses?

DR LAUGHREN. Well, that is actually
somet hing we were hoping that the commttee woul d
hel p us with, you know, what woul d nmake you
confortable that the 30 and 40 can be safely used
wi thout dietary restrictions.

DR GOCDVMAN: | think that really
correlates with your question to Dr. WAng, doesn't
it? Let's assune we knew what--how | ong would it
take, | guess is the--once we cone up with the

design, what is your usual experience with how | ong
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would it take for the regulatory body to change the
| abeling, would it come back to commttee? | guess
it could be done internally at FDA

DR. LAUGHREN: There are a nunber of ways
of doing it. Howlong it would take to do a study
depends on what it is that we want done.

DR. GOCDMAN:  Dr. Tammi nga.

DR. TAMM NGA: | guess one of the reasons
why we are spending a good deal of tine talking
about this is because of the reputati on of MAO
i nhi bitors and of the serious health inplications
in the past, and that is why we are all | ooking
very carefully at the initial pressor studies that
wer e done.

I think just for nme, those initial pressor
studi es made nme very interested in | ooking further
to see what kind of safety outcone effects there
were in the larger study, so when | saw the N of
2,500 patients safety database presented, | thought
that the analysis not only of hypertensive crisis,
but of all of the synptons that woul d be associ ated

with hypertension itself were | ooked at a nunber of
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different ways, and | don't think that any of us
saw a signal there, and Dr. Dubitsky can clarify
this or respond to this, if you want to, but at
|least to ny eye, | didn't see a signal there in the
2,500 dat abase.

Then, in the El depryl database, there
seens hot to be a signal, and while we could
bel i eve that perhaps there was underreporting,
because we all know that there is underreporting
with side effects, clearly, this is within the
context of people using an MAO inhibitor and both
physi ci ans and patients knowi ng what the set of
side effects is.

So, in the larger safety database, | am
havi ng troubl e seeing any kind of a safety signa
at all.

DR. DUBI TSKY: | would agree that | don't
see a signal there either, however, let ne step
back a mnute and just look at this froma slightly
different angle. |If you look at how hard the data
are, | think in the tyram ne chall enge studies, one

thing that | saw before ny eyes for certain was a
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variability, very large variability, both between
subj ects and wi thin subjects.

That, to ne, is a very hard, concrete
finding. What you can |learn from postmarketing
data with Eldepryl, what you can know fromthe
2,500 patients in Phase II/I11 studies is alittle
bit softer. Therefore, | can't disregard it, but |
am nore concerned about the hard data there in
front of me that suggests that there is a | ot of
variability here and that the 20 ng, in ternms of
tyram ne sensitivity may not be nuch different from
30 or 40.

DR GOCDMAN: | agree with Dr. Tanmi nga.
I don't see a harmconcern in any of the fornmal
studies, and nore inportantly, with the El depryl
data. No one has given ne a rationale for thinking
that there would be any difference. in safety or
i nci dence of hypertensive reactions between this
fornul ati on and the oral

I think then it really does come down to
variability and to individual variability, and

whet her the popul ation that is going to be exposed
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to this, is there anything that anybody around the
tabl e, any special popul ati on where we think that
it would pose a higher risk. You nentioned before
the eating disorder popul ation, bulinm a.

Is there any concerns that we have that in
this popul ati on of depression, that there may be a
hi gher incidence of hypertensive reactions?

DR. McGOUGH: You know, a patient who
wants to kill hinmself or herself can do it, and
think we put the warning on it. |If a borderline
wants to go out and take 100 tyram ne tablets, he
or she can do that, but | think that's --

DR GOCDMAN. O OCctoberfest.

DR McGOUGH | amconfortable that if the
risks are clear, people are going to do what they
are going to do, we can't control all that.

DR GOCDVAN:  Carol

DR. TAMM NGA: The other thing that |
want ed to add about wei ghi ng agai nst the kind of
variability risks that Dr. Dubitsky has really
outlined is that we are not tal king here about a

sinmple me-too conmpound. This is not our 9th SSR
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or sonmething. This is really a new-it's not a new
mechani sm of action, but it's a mechani smof action
that any psychiatrist would say is really woefully
under used.

At | east the argument that we have heard
today is that the freedomfroma dietary
restriction would really encourage the use of this.
I was really struck in the first report really of
the Sardi [?] program that the anti depressant
response of people with depression to SSRIs is
really remarkably | ow, 25 percent, or it was like
it was under 30 percent.

Everybody cries out for novel conpounds.
This isn't novel, it's not even new, but it is a
new formul ation that m ght nmake an alternative
mechani sm of action drug nore broadly utilized.

So, | think, for ne, this carries sone weight in
connection to the safety data.

DR. GOODMAN: Dr. Pine.

DR. PINE: | amstill struggling with a
| ot of the issues. On the one hand, | hear what

you just said, Carol. On the other hands, it is
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not like we are saying you can't use it, and it's
not like we are saying it's not going to be
available, and it is not even |ike we are saying we
are going to put a black box on it.

It is more like we are saying do we want
to err on the side of maybe being a little overly
cautious and di scourage use, on the one hand, or do
we want to err on the side of, you know, that the
over whel mi ng wei ght of the evi dence suggest that
there is no risk or mininmal risk, therefore, we
shoul d not necessarily scare people.

I guess | amstill on the fence, nunber
one. Number two, just tal king about sone of the
patient concerns, | think that those are legitimte
and inportant to consider, on the one hand.

On the other hand, there are all kinds of
dangerous things that we do with patients all the
time where the border between doi ng sonething that
is therapeutic and acceptable, on the one hand,
versus potentially fatal, on the other, is very
slim

Lithium for exanple, has a very narrow
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index in terns of what is appropriate versus what
is potentially dangerous, and while it is inmportant
to acknow edge that and deal with it, | think the
fact of the matter is that for the average
physician in the comunity, they can be taught how
to manage appropriately in that situation to the
poi nt where a treatnent can be delivered safely.
So, that is the second thing.

The third thing is | would say the one
thing that still really bothers ne is the
experinental data, and it is not even so much the
fact that there is this one patient, what really
bothers me is there is so little data, and really,
froman experinental standpoint, so thinking of
Tom s thing of what woul d you need, | would fee
just a lot better if the Ns in those 30-day fasted
states were 60 or even 40 instead of 8, and if the
confidence intervals were just a little tighter on
sonme of those data, it just leaves ne in a state of
not really know ng what--you know, when you are
basi ng sonething on 8 subj ects.

DR GOCDMAN: Dr. Rudorfer.

DR. RUDORFER: A coupl e of observations.
First, | do want to second the idea that we are

really considering the benefit to risk ratio here,
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and we shoul d not underestimate the benefit side of
having a different type of antidepressant
avai | abl e.

I think one concern that we all have on
the clinical end is that the history of these types
of nmedications is that many clinicians in practice
trained either learning that these were dangerous
historical artifacts or if they had experience in
the past, many abandoned the use of MAO inhibitors
out of concern that they were sinply too dangerous
to use.

One concern | would have is that
introducing all doses with dietary restrictions
m ght have this drug be seen as just a new Nardi
that maybe sone specialist sonewhere nmight want to
use, but isn't for regular practitioners. | think
that would be a loss if, in fact, safety was not of
concern

| don't see the harmsignal at the 20 ng
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dose. | have to say | wish that the pivotal
studi es had been done differently, so that we could
have a great greater sense of the dose-response

rel ati onshi p, because | know what has happened with

sonme nedi cati ons where there seens to be a dose-adverse

effect relationship is that people get
reassured at | ow doses

There is even an exanple that cones to
m nd where the FDA said there is an absolute
ceiling on the dose you can use, but the trouble is
then peopl e have difficulty making those | ow doses
work, so that we would be in a real conundrumif,
in fact, it turns out that the 20 ng dose is safe,
but it didn't seemto work in enough peopl e.

Havi ng said that, what we saw with the
hi gher doses, | also see didn't enough cause for
concern to make me thing that was a liniting
factor, but a final point, | do agree with Jean. |
had the sane thought in terns of we are used to
t hi nki ng of raising dose by taking nore, usually,
it's pills or tablets, and this is an unusua

scenari o where the dose woul d be raised by taking a
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totally different version of the product.

I woul d hope, though, that that could be
addressed with maybe further attention to the
packagi ng, | amthinking, since these | assune
woul d be individually packaged, essentially, a
warning to the patient, as well as the educationa
program that people need to be instructed if you
m ss a dose, don't take an extra patch, and, you
know, education to pharnacists.

At the further extreme, which | don't
thi nk woul d be necessary, but | wonder if one could
consider this as an option and, if need be, even
the kind of packaging as with oral contraceptives,
where a nonth's supply is literally |abeled by day,
that it is to be used one a day, and that would
make it clear in ternms of staying with the one.

DR. GOODMAN: | think it's abundantly
clear fromthe data, although it is not a large N
that the 20 ng, for that matter, all the doses of
the transdermal are safer, have a |ower risk of the
hypertensive reaction than tranyl cypromne. | nean

that is abundantly clear. Nobody around the table

file:///Z|/Storage/1026PSYC.TXT (214 of 243) [11/8/2005 1:22:22 PM]



file:/l/Z|/Storage/1026PSY C.TXT

215
woul d di sagree with that.

That, to ne, is the nost inportant benefit
of this nmedication, and if | think back on ny
clinical practice and why | don't prescribe MAO s,
it is not because of the diet. | think certainly
the diet has a factor in terns of patients being
less willing to take the nedication, but | have
pl enty of patients, and | have plenty of patients
still that would be willing to adhere to the diet.

The reason | stopped using it is because
despite the dietary restrictions and good
adherence, occasionally, a patient would have a
hypertensive reaction. In fact, it got to the
poi nt where | would have them carry an antidote
with them Initially, that was thorazine, and then
it was a cal cium channel bl ocker, and after enough
unexpl ai ned hypertensive events occurred, | becane
very shy of prescribing.

I wouldn't feel the same way with this
medi cati on probably at any of the doses, and, in
fact, no matter how we vote, and whatever the FDA

deci des, | probably would still encourage ny
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patients not to take a chance, and | woul d probably
appri se them of some of the dietary concerns,
because | don't want to do the experinent in
clinical practice.

DR. PINE: Even at 20 ng, if you had a
patient, based on everything that we have heard
today, you would tell the patient to follow the

diet? That is what | took you to just say.

DR GOCDMAN: | woul d make them aware of
it. | would probably still make them aware of it.

Dr. W nokur.

DR WNOKUR: | agree with everything you

said, but | would just add one additional point
fromny clinical experience. | absolutely have
sonme patients highly treatnent refractory, who
would love to try an MAO i nhibitor for whomthe
dietary restriction is the deal breaker.

Now, if we were to discuss this, we would
still have to discuss the need to follow a diet in
hi gher doses, but | see a major difference in being
able to present themwith the option that at |east

starting, they could do it without the extrenme diet
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restriction.

DR. GOCDMAN:  Any ot her conments? Dr.
Meht a.

DR MEHTA: During clinical trial, one
uses certain dose, but when the drug gets on the
mar ket, al nost invariably, not only for
psychotropi ¢ agents, but for other areas, the nean
daily dose is nuch | ower.

If there was a | ess than 20 ng dose of the
dermal patch, | would think that it will be used
more conmonly, so there will be some patients who
woul d use nore than 20 ng, but the mpjority of them
will probably will remain at 20 ng.

DR GOCDVAN: | want to see if we could
nmove to a vote. One of the reasons, Dr. Tammi nga
has to | eave soon, and | want to have her be able
to participate in that vote.

Go ahead.

DR. RUDORFER: This is just a very quick
observation because of your point, Wayne, about the
spont aneous hypertensive crises that have been
reported for tranyl cypronine.

DR. GOCDMAN: | amsorry, | mssed that,
Matt.

DR. RUDORFER: You had referred to the

file:///Z|/Storage/1026PSYC.TXT (217 of 243) [11/8/2005 1:22:22 PM]



file:/l/Z|/Storage/1026PSY C.TXT

218
spont aneous hypertensive crises that have appeared
in patients adhering to the diet, taking
tranyl cypr oni ne.

DR GOCDMAN: | wouldn't call them
spont aneous. | would say inexplicable. They went
to the Chinese restaurant or the barbecue pl ace,
and they don't know what was in the sauce.

DR. RUDORFER  Because that has been
reported, though, the literature has usually used
the term "spontaneous" in quotation marks, but I
was reassured by Dr. Preskorn's comrents that
sel egi | i ne does not have active netabolites, which
| interpreted as neaning that the drug won't
aut opr oduce conplications.

DR GOCDMAN: Ot her comments from around
the table? Let ne just say that if you feel that
we need nore discussion before taking a vote, do
it, but I feel we are going to--we are 11, so

that's fortunate, so it's not going to be a tie,
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but I don't think it's going to be unani nous.

O her comrents? Dr. Dubitsky.

DR DUBI TSKY: Just one thing | want to
comrent on. | know there is a | ot been made of the
food effect on tyramine sensitivity, and | know the
figure of 2.5 has been used as a factor to be used,
but I do want to encourage fol ks, too, and | don't
know i f the sponsor can address this--1 should have
the data in front of me, but | don't--how nmuch
variability is there in that factor of 2.5? For
some patients, it may not be that mnuch.

DR BLOB: Yes, 3a-20, please.

[Slide.]

These are the 8 subjects in the study that
continued. They started at 30, 60, 90 days, and
then went to 96 days and conpl eted the fed portion
of the study.

The fasted m ni num pressor doses are
listed. These are the mnimum pressor dose, it was
obt ai ned at 30, 60, or 90 days, but it was their
m ni mum pressor dose.

The fed colum shows you what the response
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was when they were fed, that is, the capsule in the
m ddl e of a standard meal. You can see what the
conversion factors are.

So, actually, in this study, the factor
was greater than 2.5.

DR DUBI TSKY: Thank you

DR GOCDMAN:  Any final comments before we
take a vote? Have we heard from everybody from
around the table? | think we have.

| amgoing to cast the first vote. |It's
going to be a yes. | am a database kind of guy.
mean | shared with you sone of ny clinica
i npressions, but when it cones down to it, | was
convinced that there is no harmsignal in either
the clinical data, clinical trials data that were
presented, or in nore extensive database from using
El depryl, and even in the chall enge data, no one
met the threshold for having a reaction 40 ng or
under of tyramine, and | woul dn't expect any neal
to exceed that.

Benefit is clearly an issue here, and as

menti oned, we do have other MAO s on the market,
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but it is clear to nme that this is going to produce
far less risk than our existing nedications of
havi ng a hypertensive reaction, and will encourage
use, and ny own experience, too, has been very
positive in the past with use of MAO's in patients
with depression. So, that is nmy vote.

Way don't we then continue with Dr. Mehta.
You don't vote, but how you would vote if you--your
vote counts in ny heart, but just not for the
record

DR. MEHTA: That is nore inportant. |
woul d vote yes, and | think for sone of the sane
reasons, that this is sort of a different nechani sm
of action, the safety of the oral drug, the safety
of the dermal product, but also that every patient
is probably going to get sone information on the 30
and 40 mg. Again, as | said earlier, nost likely
the patient will remain at 20 ng, so | don't think
there will be a problemwith it.

DR. RUDORFER: | vote yes, as well. |
woul d just add that we discussed a | ot yesterday

and today about the heterogeneity of depression,
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and | think it's clear that the nore options we
have avail able, the better.

I, too, was not happy with the 45 percent
response rate, but | amthinking that that was
probably a fairly unsel ected group of people with
depression. | think what we will learn over tine
is that as we have seen in the past, there are
probabl y subgroups of people with depression who
respond better to MAO's, so | am convinced that the
safety data is reassuring

DR. GOCDMAN:  Thank you, Dr. Rudorfer.

Dr. Leon.

DR LEON: | will vote no. | think the
sample size is so small for the safety data, and |
just don't find it convincing despite the fact that
there may be a need for it, for the treatnment, |
just don't see the safety data convincing to ne.

DR. GOODMAN: Gail Giffith.

M5. CRIFFITH | amgoing to vote no. As
the patient, you indeed are al ways wei ghing the
risk and benefit, unfortunately, there is so sel dom

enough material out there to guide patients and
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informthem authoritatively.

| understand, | agree with Daniel Pine, |
nmean a | ot of treatment, course of treatnent
engenders a certain amount of risk. | have to say
I am convinced by the data that it did not show a
signal. | amconvinced that it's nost likely safe,
but if it has not been denpbnstrated at 30 and 40
mg, | don't see how we can fail to indicate certain
dietary restrictions at 20. So, | vote no.

DR GOCDMAN:  Carol Tanmm nga

DR. TAMM NGA: For giving the overall
ri sk-benefit ratio to ny own assessnent, | would
vote yes

DR. GOODMAN:  McGough.

DR McGOUGH: | amgoing to vote yes on 1.
Interpreting the question very strictly, do the
current data support that this dose is safe, and |
think the signal of risk is within what we see with
El depryl, and | think since that is acceptable,
then I would vote yes. | amactually going to be
voting no on 2, because | think in the context of
the other doses, it doesn't nake any sense.

DR. GOODMAN:  Dr. Wang

DR. WANG A very uneasy yes and a fornal

pl ea to have there be sone kind of mechani sm
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wher eby fornmal pharnaco-epi studies can be a
precondition for approval

DR GOCDVAN:  Dr W nokur.

DR WNOKUR: | vote yes. | think
sunmari zed that | found the conbination of the
experience with Eldepryl in the clinical trial
experience to be reassuring, and | felt the
di scussi on of the nore experinmental approaches gave
enough additional reason to be reassured.

DR GOCDMAN:  Jean Bronstein.

M5. BRONSTEIN: | amgoing to vote no and
reluctantly no, because | think it is exciting to
have an MAO avail abl e for greater use, but | am
concerned about the patient interpretation data,
and | think the drug conpany did a very good job on
their materials, but ny experience is it is going
to be m sunderstood and m sused.

DR. GOCDMAN: Dr. Pine.

DR PINE: | amvery much on the fence. |
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amgoing to vote no, and | think it is really based
on the paucity of experinental data. | just would
like to see nore although again it's a very
reluctant no.

DR GOCDVAN:  Dr. Robi nson.

DR ROBINSON: As everybody, | sort of
share the anbival ence of it's a new drug, so to
speak, and potentially can help a |ot of patients.

I think the one thing that we have seen is it is
reasonably as safe as Eldepryl. That's the best
that we have right now, and since that seens to be
safe, | amgoing to vote yes

DR. GOODMAN:  The final tally is 7 yes, 4
no.

I want to turn to Question No. 2. Dr.
Tammi nga, are you going to have to | eave? Do you
feel confortable voting wi thout further discussion?

I will just ask one question of the
sponsors before we do that.

If the outcome is that we said yes to 1,
but I don't know, is it possible that you m ght

consider just nmarketing the 20 ng if that one did
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not have dietary restrictions?

DR. DUBITSKY: | don't think they have
adequate efficacy data just at 20 ng.

DR. GOODMAN: Pl ease explain that.

DR. DUBI TSKY: They have two positive
trials. One study was done with just 20 ng. The
second study was done using flexible dosing, 20 to
40. Initially, the initial subm ssion contained
only the first study at 20 ng, but on the basis of
one study, we didn't consider that adequate
evi dence of efficacy.

DR GOCDVMAN:  So, they have to nmarket the
hi gher doses.

DR. DUBI TSKY: Unless they want to do
anot her efficacy study at 20.

DR GOCDVMAN: | didn't realize that.
wi sh that had cone up earlier actually in our
di scussi ons.

Any further questions?

Ckay. Let ne reread it.

If the EVMSAM 20 ng patch fornmul ation coul d

be consi dered reasonably safe--the question is are
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you doing this as an individual or as the--the
committee voted overall, but | think you have to do
this as an individual, not based upon, you know,
that we said yes, because we didn't all say yes--it
coul d be considered reasonably safe for nmarketing
wi thout the need for dietary restrictions, would it
be acceptable to narket the 20 ng patch without
dietary restrictions and at the same tinme require
dietary restrictions--well, maybe not.

Tom | may have that interpretation wong.

I nmean maybe we are--we should answer this in the

abstract.

DR LAUCHREN: Yes, | would be happy in
the abstract. | think even if you voted no on one,
you would still offer an opinion on whether or not

it is acceptable to have this drug out there with
dietary restrictions on two strengths, but not on
the third.

DR. GOODMAN: |'s everybody clear that that
is going to be the assunptions? Any questions?

Dr. Mehta, do you want to start? W are
going to go straight to a vote.

DR. MEHTA: | have no problemas |long as
it is witten in the package insert, the | abel says

very clearly that too high doses there is red line,
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and all that, a box saying that you need dietary
restrictions, and the | ower one doesn't need it.

Just one coment, Dr. Dubitsky. | thought
that there were two pivotal studies at 20 ng, and
only one study in which 20 to 40 ng was used. At
| east fromthe table that | have from Sonerset, it
| ooks like that, there are two studies. One was 6
weeks and anot her one was a 52-week st udy.

DR LAUGHREN. We have generally not
accepted a long-termtrial as evidence of acute
efficacy, so that the requirenment is two studi es at
the dose that is going to be used, and they don't
have that unless all three strengths are market ed.

DR. GOCDMAN:  Did you vote?

DR MEHTA: | did.

DR. GOODMAN:  What did you say?

DR. MEHTA: | did, | said yes.

DR GOCDVAN: Okay, | missed that, | am
sorry.

Dr. Rudorfer.

DR RUDORFER: | will vote yes. | was

initially, actually, rather troubled by this. The
more | think about it, on the one hand, ny initia
concern that people would get accustoned to taking

the nedication without the restrictions, and then
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be titrated up, and have trouble shifting gears, in
a sense, there is a certain protective factor
because what | was sayi ng about the fact that you
woul d need to switch to a different product as
opposed to increase the nunber of units per dose,
so that would be a very clear qualitative kind of
shift.

I think the anal ogy that Dr. Pine used
before to lithiumcame to mnd, which is for
certain nmedi cati ons, one needs nore active patient
under st andi ng and i nvol venent than for others, and
this is clearly not a situation of, well, you just
slap on a patch and forget about it, that patients
do need to be aware of these issues, and clearly,

that should go into physician prescribing

practi ces.
DR. GOCDMAN:  Dr. Leon.
DR LEON. | wll vote no.
DR. GOODMAN: Gail Griffith,
M5. CRIFFITH | also vote no.
DR. GOODVMAN: | amgoing to vote yes only

to be consistent with my previous vote, because
otherwi se we create kind of a dilema or paradox.
I am nore anbival ent about this question than the

first, because | am concerned about inplenentation
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I think you took sone excellent steps to
try to differentiate the products at all levels in
the packaging. | wish there was a way to wite the
dietary restrictions directly on the patch, so that
they coul d be rem nded which one they are wearing,
and nmaybe you could do sonething, | don't know,
creative along those lines.

Again, | amgoing to vote yes, as | said,
but | can bet that clinicians in the field, before
they enbark upon even starting at the 20, even is
there are no dietary restrictions, will engage in a
conversation with the patients, that they may need

hi gher doses, and if they do, they need to be aware
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of the dietary restrictions.

So, | think that conversation is going to
occur whether it's in the label or not. |In fact,
woul d prefer it occur earlier

Dr. MCGough.

DR McGOUGH: | actually don't see a
par adox, because | think they are two separate
questions. What | would really like to see is the
conpany get data showing that 30 and 40 ng are
safe, and it sounds |ike given the experience with
the 2,500, it may very well be, but it would be
nice to be sure enough of that, so that we could
lift the restrictions generally across the class,
because | believe, in truth, | believe that it is
much | ower than what we have with traditiona
MAQ s.

But | think absent that, | suspect Dr.
Goodman is an incredible clinician. | have very
little confidence in physicians or inpaired
patients to follow the rules and to do as they are
told. | think this is really an invitation for
| ots of confusion.

I honestly think nost patients are going
to go up in dose, so this beconmes a noot point, and

I think, again, | amconcerned that there may be a
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| ot of people who remain on a | ow dose
i nappropriately, cannot enter these nuddy waters.

So, | think in the context of the other

two still having the restriction, it doesn't nake
any sense to market this. So, | amgoing to vote
no.

DR GOODVAN:  Dr. Wang.

DR. WANG A very reluctant yes.

DR GOCDMVAN:  Dr. W nokur.

DR WNOKUR: | will vote yes. | already
commrented that, to ne, the dietary restrictions for
MAO i nhi bitors, which | consider vastly underused
at the present tine, has been a deal breaker
frequently, so at |east having an option to get
people started, | think will be clinically very
i mportant.

I also, as Dr. Goodman suggested, am sure
that | will start discussing with patients doing

sone dietary nodifications right at the get-go with
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the 20 ng, at least in part to prepare for going
up.

I think it will be very inmportant for the
sponsor to follow through faithfully on the
comm tnent for education, and | also agree that it
woul d be extrenely inportant to follow through to
get to the point where 30 and 40 ng could al so be
judged by the FDA to not require the restriction

DR GOCDMAN:  Jean Bronstein.

MS5. BRONSTEIN. | amgoing to vote no, and
I woul d ask the sponsor to consider the sane
| abel i ng that they have on the outside of the box
for the 30 and 40 ng, al so be repeated on the patch
internal sleeve for each of the patches. Until and
I really hope that you can prove that it is not
necessary because | think its use would really be
enhanced by the public if there is no restriction
for the 30 and 40 ng patch.

DR. GOCDMAN:  Dr. Pine.

DR. PINE: | amgoing to take a very
literal reading of the question just because

voted no to the |ast one, and so | amgoing to read
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this very narrowy, and I am going to assune--and

maybe you will tell ne | shouldn't assune that--that,

know, the "if" statenent is true.

So, given that, if we all accept that,

| amforced to agree with that, then, I would vote

yes for this, that | see no major problemwth the

fact.

DR. GOCDMAN: | accept the assunptions.

That's a yes?
DR. PINE: Yes, oh, yes.

DR.  GOCDIVAN: Dr. Robi nson.

DR, ROBINSON: | think given also the fact

that any MAO inhibitor is nostly going to be
consi dered for patients who haven't responded to
other treatnent and/or have special sorts of

synpt ons at ypi cal .

So, | think, you know, given that sort of
physi ci an-patient interaction, there is going to be
education, and in that context, | think you could
easily say, okay, there is one dose where you have

to do this, and there are two ot her doses where you

can't do this, and you have got to do sonething
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totally different.

In that context, | think patients could be
educat ed about the differences. So, | amgoing to
vote yes for this.

DR GOCDVAN: W are down one nenber, so
our total is 10 for those who are checking the
arithmetic.

We have 6 yes, 4 no.

Tom

DR LAUGHREN: Before you wind up for the
day, could we have some discussion about what woul d
make people nore confortable. Those who voted no
on 1, and those who voted no on 2, what woul d make
peopl e nore confortable with either, you know,
having this out there without dietary restriction
at the 20, or | guess having, in the absence of
sufficient evidence for the 30 and 40, you know,
having this different advice for the 20 and 30 and
40.

DR GOCDVMAN:. | think that is fair and |
think that we should review that. Are you | ooking

for help in design of studies that woul d provide
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irrefutabl e evidence of safety at all doses?

DR. LAUGHREN: | think just generally, the
ki nds of data that you would find convincing.

DR. GOODVMAN: Dr. Pine, do you want to
start?

DR PINE: Sure. | will just reiterate
what | said after ny no vote, that | would like to
see nore experimental data with tyram ne chall enge,
extrene case scenarios with bigger N's, just
basically, the kind of studies that have been done,
but just triple or quadruple the N

DR. GOCDVAN:  Even though | voted yes, |
concur with that.

Jean Bronstein.

MS. BRONSTEIN. | amnot a scientist, so
am not going to speak to the design elenent at all,
but I would like the FDA to be so convinced that
the data conming across for all three proves that
there isn't a problem and | am now thi nking of the
variability of patients out there and how nuch
cheese they woul d eat.

| would like to see that | ooked at in
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| ooki ng at the nonconpliant or even |ooking at the
bulim c, because patients cone in lots of different
si zes, shapes, and forns.

DR GOODVAN:  Dr. Wang.

DR. WANG Again, | would like to see some
epi dem ol ogi c studies in real-world, you know,
typical practice, because there, you are going to
see whet her people are getting instructions, not
getting instructions, using things inproperly, and
what kind of risk they have, so | would strongly
recomrend t hose.

DR, GOCDMAN:  Dr. Leon.

DR LEON. | agree with Dr. Pine, larger
sampl e sizes for the experinental studies, also
per haps an experinent where sone subjects are given
the dietary restrictions, and some are not given
the dietary restrictions, and perhaps foll owed for
si x weeks and carefully nonitored.

DR GOCDMAN: | amnot sure that that
desi gn woul d work, because you woul d have to--1 am
just not sure. You would need such a large N, and
I just don't know.

DR. LEON: But large N s are needed to
study safety, and | think given the severity of the

AE, it is worth a study |ike that.
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DR. GOODMAN:  That is where the advantage
is of the challenge studies, it allows you to
really push that dose in a very safe setting and
controlling the variables, | think you will get
more answers there than you would--that's mny
opi ni on.

DR LEON: But right now the assunption
around the table except for a minority is that this
is safe, so | feel like we--in patient popul ations,
I would like to see the experinment not only in
heal thy controls, but also in those who woul d be
using it. | think the healthy controls that were
included in those experinments were younger and
heal t hi er, of course, and not depressed, and
probably didn't have the cognitive inpairnent.

DR. GOODMAN:  Anot her option along the
same lines, though, would it be possible to have a
registry in a subset of patients, you know, that

woul d beef up the postmarketing surveillance in
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which you are tracking a side effect. Well, |
don't know if that adds any value to what you
al ready do.

Tom you want to comment on that?

DR. LAUGHREN: Andy, what risks do you
want to rule out? | nean the expectation nowis
that this would be quite a rare event. | nean as
it is, it's arare event with the currently
avail abl e oral MAO's, the expectation it would be
quite a rare event here.

DR. LEON: Well, if it is as rare as the
data suggest, we woul d see no events.

DR LAUGHREN: But if you saw no events in
1,000 patients, | guess you could rule it out at 1
in 300. That is probably not very conforting. |
think it would have to be an enornous trial.

DR. LEON: | do agree with that, that it
woul d have to be large, and it is a difficult
question to get at. | nean a lot of it could be
gotten at with pharmaco- surveillance studies, as
wel | .

DR. GOCDMAN: Ot her thoughts on this
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matter?

Dr. Dubit sky.

DR DUBITSKY: | just wanted to ask Dr.
Leon and Dr. Pine, when you tal k about having nore
tyram ne chal l enge data, are you referring to data
at the 20 ng dose?

DR. PINE: | guess you could speak to two
i ssues. One issue is | would have felt nore
confortable, and coul d have been persuaded to vote
yes, with those data, but | also agree with what
was said about it would be nice to know whether the
dietary restrictions are really necessary at 30 and
40.

So, | would like to see both. | nean |
woul d feel better about the 20 ng if we could see
the data, and | would feel even better still if we
did 30 and 40 ng data and we could | ook at all of
it, and we could say, you know, nobody gets close
to the point where we really worry about it.

I nmean that would be a really good thing
for treatnent.

DR LEON. But given limted resources,
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woul d focus on the 20 ng, but | agree with Dr. Pine
that the 30 and 40 woul d be very informative, and
maybe the dietary restrictions could be elimnated
fromthemw th |arger sanple size

DR. GOCDMAN:  Gai l .

M5. GRIFFITH. G ven that we saw t hem
titrating up rather rapidly, | was really persuaded
that that becane an issue very quickly. So, |
would like to see it across all of the mlligrans.

DR. PINE: The data at the 40 ng, | nean
again if you read themvery conservatively, there
were a couple of people at 25, you know, it would
be nice to know is that a fluke or is that due to
the testing conditions, or, you know, is there kind
of like with lithium a relatively steep increase
in the risk as the dose goes up, which | don't
think you can speak to, quite frankly, with the
smal | sanpl e sizes and the questions about
stability of the response and the like, in between
subj ect vari abl es.

DR. GOCDVAN:  Any further coments?

I think we have done our work for today.
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I think there is a variety of views. | hope it has
been hel pful to the FDA. | imagine it is usually
hel pful when there is a unani nbus vote one way or
the other, but | think that the discussion, the
data presented was very thoughtful, and | hope this
will help you in rendering a decision

| also do hope that whatever the fina
decision, | amglad that there will be another
medi cation available. 1 think that has been very
clear around the table, that we are all excited
about the prospect of having a safer MAO, and
don't think anybody doubted the fact that this is
saf er than existing agents.

So, | think that no matter what you deci de
it is going to be good news for the public in
gi ving us another option that is safer

Karen, do you have anything final?

DR TEMPLETON SOVERS: The only thing
woul d be if the committee nmenbers could give ne
their original backgrounder, because that will have
to be shredded. There was a | ot of redacted

material in it, unless you want to keep it, which
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is fine.

DR. LAUGHREN: | just want to thank the
committee. It was a thoughtful discussion and very
t hor ough, and cl ose votes are nore difficult to
deal with, but | do appreciate your thoughts on
this.

DR GOCDMVAN: Let ne thank the audience
and the sponsors and their consultants, and npost of
all, to all of nmy fellow panel nenbers for two days
of very interesting and productive hearings.

[ Wher eupon, at 1:12 p.m, the proceedings

wer e concl uded. ]
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