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PROCEEDI NGS
(8:03 a.m)

DR. KAWAS: Good norning and wel conme to the
Sept enber 25th, 2003 neeting of the Peripheral and Central
Nervous System Advi sory Conmttee of the FDA. Wl cone,
everybody. | think we are going to have a very interesting
day.

Si nce sone nenbers of the conmttee are new
today, I'd like to rem nd everybody that the entire session
will be transcribed, and so we need everybody who speaks,
whet her they're fromthe audience, the sponsor, or the
commttee, to please speak into a m crophone and identify
your sel f.

W will begin this norning with a conflict of
interest. Actually, let's begin with introducing the
conmmttee, and | think we can start at that end with Dr.
Kat z.

DR KATZ: H, Russ Katz fromthe Division of
Neur ophar macol ogi cal Drug Products, FDA

DR. FEENEY: John Feeney, neurol ogy team
| eader, FDA.

DR HERSHKOW TZ: Norman Her shkowi tz, nedica
of ficer, FDA

DR NEUBAUER: |'m David Neubauer fromthe

Johns Hopki ns University School of Medicine.
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DR. KATTAH:. Jorge Kattah, University of
I'l'linois, Peoria.

MS. PATEL: Anuja Patel, Advisors and
Consul tants Staff, executive secretary for the neeting,
FDA.

DR. KAWAS: C audia Kawas. |'m a neurol ogi st
fromthe University of California, Irvine.

DR. WOLI NSKY: Jerry Wlinsky. 1I'ma
neurol ogi st fromthe University of Texas, Houston.

DR van BELLE: Cerald van Belle, a
bi ostatistician fromthe University of Wshi ngton.

DR. KRAHN: Lois Krahn, psychiatrist, Myo
Cinic.

DR. M GNOT: Emanuel M gnot, Stanford
Uni versity.

DR. EBERT: Steve Ebert, a pharnacist at
Meriter Hospital and University of Wsconsin, Madison.

DR AZARNCFF: Dan Azarnoff, clinical
phar macol ogi st, D.L. Azarnoff Associ ates.

DR. KAWAS: Thank you very much, and we will
have a conflict of interest statenent, which will be read
by Anuja Patel.

MS. PATEL: The foll ow ng announcenent
addresses the issue of conflict of interest with regard to

this meeting and is nmade a part of the record to preclude
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even t he appearance of such at this neeting.

Based on the submtted agenda for the neeting
and all financial interests reported by the committee
participants, it has been determned that all interests in
firms regulated by the Center for Drug Eval uation and
Research, which have been reported by the participants,
present no potential for an appearance of a conflict of
interest at this neeting.

W woul d like to disclose that Dr. Dani el
Azarnoff is participating in this nmeeting as an acting
i ndustry representative, acting on behalf of regul ated
i ndustry.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the
partici pants are aware of the need to exclude thensel ves
from such invol venent and their exclusion will be noted for
t he record.

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

Thank you.

DR. KAWAS: Thank you.

Today we'll be discussing supplenentary new
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drug application sNDA 20-717/S-008, Provigil, nodafinil,
Tabl ets from Cephal on indicated for the use to inprove
wakef ul ness in patients with excessive sl eepiness
associated with disorders of sleep and wakeful ness. And
Dr. Rusty Katz of the FDA will give us opening remarks.

DR KATZ: Thanks, Claudia. | want to wel cone
the conm ttee back, those nenbers who were here yesterday,
for today's discussion. | particularly want to acknow edge
and thank three experts who have agreed to help us out with
this thorny problemthat we have in front of us today, and
that's Drs. Neubauer and Krahn and M gnot. So thank you
very rmuch for com ng and we appreciate the help.

As you just heard and as you know, today we're
going to be discussing a supplenment to NDA 20-717, which
was submitted by Cephal on, Incorporated in Decenber of |ast
year, for the use of Provigil in the treatnment of excessive
sl eepi ness associated with disorders or sleep and
wakef ul ness. As you probably know, Provigil has been
mar ket ed since 1998 in this country to inprove wakeful ness
associated with excessive daytinme sleepiness in patients
wi th narcol epsy. Now they're going for a wider claim a
new claim wth which we have no previous regul atory
experience, and so that's why we're conming to the
conmi ttee.

Again, let ne apologize briefly to the
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conmmittee. W had not had a chance, by the tinme we sent
you the docunments, to conplete our own i ndependent review
of the data, so we haven't sent you our reviews. |
suppose, on the other hand, it's less to read, so | won't
apol ogi ze too voci ferously.

We are, again, in general agreenent with the
results of the anal yses that the sponsor has perforned, but
we, of course, have questions that we want you to discuss.
The sponsor, again, will present the data in detail.

So ny purpose here this norning, again, is to
just really run through the issues that we would |ike you
to discuss on the way towards voting on the formnal
guestions that you have in your package.

Agai n, the sponsor in their docunment has
briefly recounted the regulatory history. 1It's been |ong.
It's been characterized by many interactions between the
sponsor and us. | won't go into the details here.

But basically -- and this is the fundanental
guestion we think needs to be dealt with first before
anything else -- the sponsor is going for a claimfor a
particul ar synptomthat occurs in rmultiple clinical
settings. In this case, the synptomis excessive
sl eepiness and the nultiple clinical settings are primary
sl eep disorders associated with excessive sl eepiness. This

i s a sonewhat unusual approach. Odinarily we are
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consi dering approving drugs for a specific indication, a
specific disease, but this is alittle different.

But there is precedent for this sort of an
approach. Typically in such a case, the way it works is
that the synptomis studied in several different clinica
nodel s or clinical settings in which it occurs. Not al
clinical settings can be studied. That would be
i npractical, but nonetheless, the idea is you study the
synptomin several different clinical nodels and then you
hope that you can infer fromthat that the drug works
agai nst the synptomregardl ess of what clinical setting it
m ght occur in, even in those that haven't been studied.

So an exanple m ght be a sinple anal gesic where
a drug is getting approved to treat pain. Pain occurs,
obviously, in many, many different settings. They nmay
study post-surgical pain, dental pain, a couple of nodels
of pain, show it works wherever you study it, and then that
presumably permts the inference that the drug works
agai nst pain regardless of the setting. That's not
entirely true, but that's the general approach that's been
taken in the past.

Critically, though, before one can reach the
conclusion that the drug is effective against a synptom
regardl ess of the clinical setting, one has to be fairly

certain that one can extrapolate in that way to settings
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t hat have not been studied. So in a case like this, we'd
like to be able to conclude that we understand very wel |l
t he pat hophysi ol ogy and the etiology of the particul ar
synptom so that we can be relatively certain that the
clinical nodels that have been studied are actually
representative of all the nodels, including nodels that
have not been studi ed.

So in the case we're discussing today, the
sponsor has proposed to support their claimfor excessive
sl eepi ness on the basis of results in three clinical
settings or three clinical nodels. Wat the sponsor has
done is it has grouped the primary sleep disorders that are
associated with excessive sleepiness into what I'll call an
overarching category which they call disorders of sleep and
wakef ul ness. This category has been further subdivided
into three subcategories, each of which presumably has been
defined on the basis of the sponsor's understandi ng of the
pat hophysi ol ogy of those three categories. And those three
categories are sl eep-wake dysregul ation, sleep disruption,
and circadi an m salignment.

In each of these categories, the sponsor has
studied the effect of the drug on excessive sleepiness in a
so-cal l ed representative disorder. So for the sl eep-wake
dysregul ati on subcategory, they've studied narcolepsy. 1In

fact, they have not done any new studi es in narcol epsy.
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They are relying on the studies that supported the previous
approval of narcolepsy. |In the sleep disruption category,
t hey' ve studied obstructive sl eep apnea hypopnea syndrone,
and in the circadian m salignnent category, they've studied
shift work sleep disorder. |I'mnot going to go into the
details of what these diagnoses are. The sponsor will talk
about that in detail.

But critically again, based on the results of
the studies in these three individual disorders, the
sponsor wi shes to obtain a claimfor an effect of Provigi
on excessive sleepiness in all the so-called disorders of
sl eep and wakeful ness. And the critical point | think that
needs to be made here is that the sponsor has created both
t he overarching category of disorders of sleep and
wakef ul ness and they have created, again based on their
under st andi ng of the pathophysi ol ogy, these three
subcat egori es.

As | said before, it's critical if we're going
to extrapolate fromstudies in a few settings to an effect
on the synmptomin all the categories, that we are able to
under st and t he pat hophysi ol ogy or the etiology of the
synptom across these different categories so that we can
conclude that the drug actually works wherever you would
see excessive daytinme sl eepiness, even in disorders that

have not been studied. So it's critical for us to ask the



© 00 N o o b~ w N P

N RN NN NN R R R R R R R R R
O N W N B O © O N o 00 »h W N L O

14
guestion whet her or not we understand the etiology of these
di sorders sufficiently to be able to make that
extrapolation, and | think that's the critical question
before us. So that is the first issue that we would |ike
the conmttee to discuss. So we need to know whet her or
not you think it was appropriate to create these categories
and whether or not it's appropriate to extrapolate fromthe
findings in these three disorders to the |arger universe of
di sorders that are subsunmed under the categories that the
sponsor has creat ed.

So ultimately we'll want to know whet her or not
you think that they have submtted evidence to be able to
draw a concl usion about it for a general claimfor
excessive sleepiness. And if the conmttee concludes that
the data don't support such a general claim we're very
interested to know whet her or not you think it supports any
ot her perhaps di sease-specific claim

There's one other general issue that | think
the comm ttee should discuss as well. The sponsor has
assessed the effects of the treatnent on excessive
sl eepi ness by the use of several objective neasures, the
Mul tiple Sleep Latency and the Mintenance of Wakef ul ness
Test, which assess under different conditions how long it
takes a patient to fall asleep or whether he can stay awake

under certain circunstances. These tests are objective.
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They're tinmed. They are used widely in this field to
assess drug effect, but they are, of course, in a sense
artificial. They don't really ook at the real-life
situations in which these patients find thenselves. So
we're interested to know whether or not the commttee
thinks that these tests are appropriate for these settings.

One could, for exanple, inmagine that in these
settings there could be nore, I'll say, face-valid neasures
of effectiveness, nunber of work accidents, for exanple, in
patients who are shift workers, or autonobile accidents
during the day in patients with sl eep apnea who are falling
asl eep, or nunber of naps during the day, that sort of
thing which are sort of naturally occurring events. So
we're interested to know whet her or not you think the
primary outcome neasures were appropriate here.

Those | think are the primary, |arger,
fundamental , generic questions we'd like the conmttee to
grapple with, but there are a few di sease-specific
guestions that we have. As | said, one of the nodels that
t he sponsor studi ed, narcol epsy, has been the subject of a
previ ous approval, so I'mnot going to ask too many
guestions about that.

But et me start with questions about the sleep
apnea studies. The changes in the sleep | atencies, as

j udged by these objective sleep neasures, were snmall, just
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nunmerically small, although statistically significant. And
al t hough anal yses of other secondary neasures were al so
statistically significant, we're interested to know whet her
or not the conmmttee thinks that these treatnent effects
are nmeani ngful clinically.

In addition, the vast nunber of patients in the
sl eep apnea studies were CPAP-conpliant. The sponsor was
intending to enroll patients who were nonconpliant or
mnimally conpliant or conpliant, but nost of the patients
were conpliant, at |east by the sponsor's definition. "1l
get to that in a second. So we're interested to know
whet her or not, if you think the drug has shown itself to
be effective in these patients, it would be appropriate to
i ncl ude under any indication or in |abeling any effects of
the drug on patients who were nonconpliant.

W're also interested in your views on the
sponsor's definition of CPAP-conpliant, which was | think
during a run-in period use of CPAP for 4 nights or greater
during that period, 4 nights per week |I think or greater.
|"msorry. It's 4 hours per night for greater than 70
percent of the nights. That was the definition of
conpliant. W're interested in your view on this
definition because it's the view of sonme, we're under the
i npression, that if patients were truly CPAP-conpliant,

that they woul dn't have an excessive sl eepiness. So one
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can ask the question whether or not the use of Provigil, if
it has an effect on excessive sl eepiness, could notivate
patients to either becone CPAP-nonconpliant or to remain
CPAP- nonconpliant, if they're starting out that way, and
what the |ong-term consequences, if any, are of that.

Again CPAP, in effect, treats the underlying at | east
anatom cal problem and one needs to ask whether or not, if
patients beconme | ess conpliant with CPAP, there are |ong-
term sequel ae of that for the patient. So that's an
i mportant question that we think you need to address.
Turning to the shift work studies, again here,
the nunerical treatnment effects are small, and we're
interested to know whet her or not the conmittee has any
particul ar concern about that point, even though they're
statistically significant. Here also, the sponsor had
intended to enroll patients who worked intermttent night
shifts, as well as patients who worked nore chronically or
nore frequently on the night shift, but actually here again
al nost all the patients enrolled were, | will call them
nore chronic, nore steady night shift workers and not very
many intermttent night shift workers. So again here,
we're interested to know whether or not the commttee
thinks that any effects, if you determ ne that there are
effects, seen in the nore chronic night shift workers are

extrapol atable to the people who work nuch nore
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intermttently on night shifts. This is sort of a
subcat egory of the whole rel evance of the nodels studied
guestion that we wanted to ask you before.

In addition, the final issue we'd like you to
think about -- and this also leads into a nore generic
issue -- patients with shift work sl eep disorder have
difficulty sleeping during the day, which is when they need
to be sleeping. So the question is if Provigil decreases
t heir excessive sl eepiness at night when they need to be
awake, what effects, if any, are there on their hopefully
restorative sleep that they are trying to get during the
day.

And the larger question is has the sponsor
addressed the nore gl obal question of the effects of
Provigil on normal sleep in a nunber of these categories
that they've studied. So we're interested to know whet her
or not you think the sponsor needs to address that
guestion, has adequately addressed that question, and what
you t hink about those concerns.

Those are the main issues we'd like you to
di scuss. Cbviously, we're interested to hear your
di scussions on any other issues or topics of interest to
you, as usual.

W' ve handed out a list to the conmttee of

sonme of these issues just so you have sonething in front of
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you, as the discussion proceeds, to refer to, but it
doesn't list all the questions. It's just sort of alittle
ai d.

So what I'd |like to do nowis just as | did
yesterday in a nore formal way read into the record what
the questions are that we actually want you to vote
formally on. It's arelatively long list, so I"Il just
sort of run through it so everyone can hear them

The first question is, using the International
Classification of Sleep D sorders, the sponsor has defined
di sorders of sleep and wakeful ness associated with
excessi ve sl eepiness. Does the conmttee agree with this
desi gnati on?

The second question is, the sponsor believes
that the above group can be divided into three categories
we di scussed, based on the presunmed cause of the excessive
sl eepi ness. The categories are sl eep-wake dysregul ati on,
sl eep disruption, and circadian m salignnent. Again, does
the conmttee agree with this classification?

The third question. Does the conmttee agree
that the disorders studied by the sponsor, narcol epsy,
obstructive sl eep apnea, and shift work sleep disorder, are
representative of the three categories described above? As
| said, these are the critical questions we need to get

answers to first.
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The fourth question. Does the committee agree
that the sponsor has submitted substantial evidence of
effectiveness for their proposed indication, the treatnent
of excessive sl eepiness associated with disorders of sleep
and wakef ul ness?

The fifth question is, has the sponsor
denonstrated that Provigil can be used safely for this
broad i ndication?

And then, if the commttee does not vote yes on
the first set of questions, if you find that this approach
is not viable, then we have two additional other questions,
and this relates to di sease-specific clains.

The first one is, has the sponsor provided
substantial evidence of effectiveness to support the use of
Provigil in the treatnment of excessive sleepiness in
patients di agnosed with sl eep apnea?

And the second is, has the sponsor provided
substantial evidence of effectiveness to support the use of
Provigil in the treatnment of shift work sl eep disorder?

Wth that, I'll stop and I'Il hand the
m crophone back to Dr. Kawas.

DR. KAWAS: Thank you, Dr. Katz.

The sponsor presentations will occur now from
Cephal on, Incorporated, and the introduction will be done

by Lesley Russell, Vice President of Cinical Research of
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Cephal on.

DR, RUSSELL: Good norning. Madam Chairperson
menbers of the advisory commttee, FDA, we are pleased to
be here today to present to you data that we believe
supports the use of Provigil as treatnment to inprove
wakef ul ness in patients with excessive sl eepiness
associated with disorders of sleep and wakef ul ness.

|"m Dr. Lesley Russell, Vice President of
Clinical Research at Cephalon. | will start off the
presentation by nmaking a brief introduction.

Dr. Tom Roth, Professor and Division Head of
Sl eep Medicine at Henry Ford Health System Detroit, wll
gi ve an overvi ew of the synptom of excessive sl eepiness and
its underlying pathophysiol ogy, the disorders of sleep and
wakef ul ness and how they can be categorized, how the
synpt om of excessive sl eepiness manifests itself and how it
can be neasured.

This will be followed by a review of efficacy
data generated fromfive principal studies by Dr. Rod
Hughes, Director of Sleep Medicine at Cephal on.

Dr. Niebler, Director of Cinical Research at

Cephal on, will then give a conprehensive overview of the
safety data, following which I will conclude and take
guesti ons.

As outlined by Dr. Katz, in Decenber 1998,
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Provigil received orphan drug approval for the follow ng
indication: to inprove wakefulness in patients with
excessi ve daytinme sl eepi ness associ ated with narcol epsy.
The efficacy and safety for this indication was established
intw US. multi-center, random zed, placebo-controlled
st udi es.

The reconmended dose was 200 mlligrans
adm ni stered once daily, but in addition it is noted in the
current |abel that 400 mlligrams was well tol erated but
wi th no consistent evidence for additional benefit beyond
200 mlligrans.

Provigil is listed in Schedule IV of the
Control | ed Substances Act.

| would now like to outline for you sone key
di scussions that have taken place over the past four years
bet ween Cephal on and FDA which | ed us to undertake the
clinical programthat we are presenting to you today.

In June of 1999, Cephalon first nmet with FDA to
di scuss the clinical programthat would be required to
expand the indication for Provigil beyond narcol epsy to the
treat ment of excessive sl eepiness associated with other
clinical conditions. The initial proposed indication for
Provigil was for excessive sl eepiness secondary to sleep
deprivation associated with obstructive sl eep apnea

hypopnea syndrome. However, FDA noted at that tine that
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si nce excessive sl eepiness occurs in nmultiple clinical
settings, a general claimfor the treatnment of excessive
sl eepi ness could be pursued if it could be shown that
Provigil had an effect on the synptom regardl ess of the
clinical setting in which it occurred.

Several neetings then took place to discuss a
clinical programthat could potentially support an
i ndi cation such as to inprove wakeful ness in patients with
excessi ve sl eepiness associated with sleep disorders. In
order to support such an indication, FDA requested data
fromthree representative disorders.

In April 2001, agreenent was reached that
obstructive sl eep apnea and shift work sleep disorder, in
addition to the narcol epsy which had al ready been
submitted, were appropriate disorders that could, if
positive outcones occurred, be submitted to support
potential approval of such a claim |In addition, further
di scussi ons took place and agreenent was reached on the
desi gn and endpoints inplenented in the study undertaken in
shift work sl eep disorder.

Therefore, in addition to the narcol epsy
studies, clinical trials have now been undertaken and
conpleted in obstructive sleep apnea and shift work sl eep
di sorder, and as we will show you today, Provigil was

consistently efficacious in inproving wakeful ness in al
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three disorders. |In addition and as inportant, the safety
profile of Provigil was simlar in all three disorders.
Therefore, we believe that the results seen in these three
di sorders are predictive of Provigil's treatnment effect on
excessi ve sl eepiness in disorders of sleep and wakeful ness.

I n Decenber 2002, a suppl enental NDA was
submtted for the following indication: to inprove
wakef ul ness in patients with excessive sl eepiness
associated with disorders of sleep and wakef ul ness.

| would now Iike to highlight sone key points
whi ch underlie the rationale for the clinical programthat
was undertaken with Provigil and which will be presented to
you in greater detail by Dr. Roth and Dr. Hughes.

Firstly, the synptom of excessive sleepiness is
associated with significant norbidity, causing inpairnent
i n occupational and social function, and occurs in
qualitatively simlar ways in many clinical settings.
Regardl ess of the underlying etiology, excessive sl eepiness
is a consequence of sleep disruption and/or an increased
drive for sleep.

Primary sl eep disorders that have excessive
sl eepiness as a primary conpl aint have been categorized in
the International Cassification of Sleep D sorders as
di sorders of sleep or wakeful ness, and using this

classification, the disorders of sleep and wakeful ness can
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be grouped into three categories which are operationally
definabl e; nanely, disorders of sleep-wake dysregulation,
di sorders of sleep disruption, and disorders of circadian
m salignment. Wthin these three categories, narcol epsy,
obstructive sl eep apnea, and shift work sleep disorder are
representative clinical disorders that all have excessive
sl eepi ness as a primary conpl aint.

| mportantly, regardl ess of the underlying
cause, excessive sleepiness manifests itself in simlar
ways and can be neasured objectively and subjectively using
standardi zed, validated, and clinically rel evant
i nstrumnents.

And finally, as we enbarked on the clinica
program we believed that Provigil would be an effective
treatment for excessive sl eepiness associated with
di sorders of sleep and wakeful ness regardl ess of the
under | yi ng eti ol ogy.

| would now |like to hand over to Dr. Tom Roth
who will give a review of excessive sl eepiness.

DR. ROTH. Thank you, Dr. Russell.

What | would like to do in ny presentation is
to give you information about three topics.

One is excessive sl eepiness has significant
norbidity and that manifests itself very simlarly

regardl ess of the etiology of that.
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Two, excessive sleepiness can and is reliably
measured in clinical practice, in clinical trials, and in
clinical research on an ongoi ng basi s.
And finally, excessive sleepiness related to
sl eep-wake disorders is a finite nunber of diseases which
can be defined both in terns of what is included in that
category and what is not included in that category.
Those are the three things | would like to
cover.
Now, the presentation |I'm about to give was
of fered not only by myself, but by three other people, Dr.
Charl es Czeisler fromHarvard Medi cal School and Bri gham
and Wnen's Hospital, Dr. David Dinges fromthe University
of Pennsyl vani a School of Medicine, and Dr. JimWlsh from
St. John's/St. Luke's Hospital and St. Louis University.
The four of us spent the time devel oping this presentation.
| was chosen to be the one to give it. I'mafraid to ask
why, but | was the one chosen.
Now, the presentation |I'mabout to give wll
touch on these five points. One, | will try to define
sl eepi ness and, within that context, to define what
differentiates sl eepi ness fromexcessive sl eepi ness. Two,
|"mgoing to tal k about etiology of sleepiness, what makes
i ndi vi dual s sl eepy both at a normal |evel and at a

pat hol ogical level. Then I w Il discuss the disorders of
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sl eep and wakef ul ness, but not all disorders of sleep and
wakef ul ness, but specifically disorders of sleep and
wakef ul ness which sonetines give rise to a clinical synptom
of excessive sleepiness. Then finally, 1'll talk about how
this excessive sleepiness exhibits itself, why it's
clinically inportant, and how clinicians and researchers
guantify it on an ongoi ng basi s.

Now, what is normal sl eepiness? Nornmal
sl eepi ness, |ike hunger, like thirst, is a drive state, and
it is defined very sinply by decreased ability to maintain
| evel s of wakeful ness or, conversely, an increased
propensity to sleep. So it is often referred to as a
homeostat, drive state, but we're going to tal k about that
in the context of sleepiness.

Now, very inportantly, like other synptons Dr.
Kat z nmentioned, sl eepiness has adaptive value. It is
telling the organismthat it is not functioning at maxinmal
capacity and it ought to either expend effort to be nore
careful or to stop that activity because they are not doing
it well. So it has very clear and inportant adaptive
value, and that's why it's becone the single nost inportant
synptomin the practice of sleep nedicine.

Now, what drives normal sleepiness? Two
factors normally control sl eepiness.

One is sleep drive, and as | nentioned, it's
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often referred to as sleep |oad or the honeostat. It is
driven by two things: how |long you' ve been awake, tine
since sleep, the longer you re awake, the higher the sleep
drive; and the duration and continuity of sleep. Once you
go to sleep, that sleep drive dissipates and you then start
over the next day. So this is a buildup of sleep drive.
This is an attention or a dimnution of sleep drive.

The second major output is the circadi an phase,
and by circadi an phase, we are tal king about your
biological time of day. Very inportantly, it is a
biological time of day. It is not the time of day on your
clock. And what's very inportant is your biological tine
of day and the time on your clock are often discrepant, and
t hat becomes an issue, which we will talk about, in sone
i ndi vi dual s.

It's inportant to understand two things about
that circadian clock. One, its primary output is an
alerting pulse to the cerebral cortex. That is its primary
output. And two, it is primarily governed by |ight and
dark schedul es.

Now, in my presentation |I'mgoing to use this
slide on several occasions. |1'mgoing to spend about 30
seconds describing it for you. This is a 24-hour day.

This is 9:00 a.m, 9:00 p.m This is when people routinely

work. This is when people routinely sleep.
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Now, what causes sl eepiness? As | nentioned,
the first thing is the honmeostat or the sleep drive. As
you can see, across the day, it increases. Across the
night, it dissipates. That sl eepiness is nodul ated by that
circadian drive for wakeful ness or that cortical
activation. You can see this peaks about 8-9 o'clock in
the evening. Wat's very inportant is at 7-8 o' clock at
ni ght, people should be falling asleep while they're eating
dinner. They don't, and it is because of this inportant
alerting pulse. These two biological signals result in
this wake propensity.

So each of us, across a 24-hour day, have a
wake propensity. Right now, we have a reasonably high wake
propensity. Wen we go to sleep, we are able to sleep
because you have a decreased wake propensity. So this is
the net. Wen it noves up, we have a greater wake
propensity; when it noves down, we have a greater sleep
propensity.

Now, this green line is very simlar to slides
you see in the literature or graphs you see in the
literature of neasures of sleep tendency. So how do you
operationali ze wake propensity? You operationalize it or
the sl eep community or the medical comrunity
operationalizes it with the Miultiple Sleep Latency Test.

So they neasure the tendency to fall asleep. So wake
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propensity is operationalized and clinically used by
nmeasures of sl eep tendency.

Now, the difference between excessive
sleepiness is that it is a synptomof difficulty in
mai nt ai ni ng wakef ul ness and i ncreased propensity to fal
asl eep. The difference between normal sl eepiness is that
it is in inappropriate circunstances and it inportantly
interferes with activities of daily living. So excessive
sl eepi ness, regardl ess of what causes it -- regardl ess of
what causes it -- is the level of sleepiness which
interferes with activities of daily living. So by
definition, it has norbidity al nost.

Now, the preval ence of excessive sl eepiness,
dependi ng on how you define it and the popul ati on you study
-- and people sort of can define this clinically in the
literature, patient-rated scales, clinical scales.
Basically if you ook at the literature, somewhere between
5 and 15 percent of the population wll experience
excessive sleepiness. So that is the piece of pie we're
going to talk about. W' re going to dism ss nornmal
sl eepi ness.

Now, within that pie, we can trichoton ze. W
can sort of say there are three causes of sl eepiness.

One, the nobst common, by far the nost common,

are behavioral, environnental, and other extrinsic causes.
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It is not spending enough tine in bed. [It's not having
regul ar sleep tines. There's a series of behavioral causes
which give rise to that. That is normal variations which
reach an extrene level. That is not what we're going to be
di scussi ng today.

The second is excessive sl eepiness due to a
vari ety of nedical diseases. This is very much a
neurol ogi cal panel. Parkinson's disease gives rise to the
synpt om of excessive sl eepiness. Medications used to treat
medi cal disorders, for exanple, dopam ne agonists, can al so
lead to that. Seasonal affective disorders lead to
synptonms of excessive sl eepiness. But again, that is not,
as Dr. Katz pointed out, what we're going to discuss today.

What we are going to discuss today is very
sinply the disorders of sleep and wakeful ness. Wthin the
di sorders of sleep and wakeful ness, currently the sine qua
non of that category and the current indication for
nodafinil is in fact narcolepsy. So that is the sine qua
non of that category, and the category is what we're going
to tal k about today.

Now, when you take that group of disorders
which give rise to the synptom one of the questions
becomes how do you di ssect that. What we have sort of cone
up with is, if you look at all those disorders and you | ook

at the mechani snms, nore inportantly, there are three types
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or three groups of disorders which lead to sleep and
wakef ul ness associated with excessive sl eepiness. One are
di sorders of the sl eep-wake dysregulation. Two, there are
di sorders of sleep disruption. And I'll tal k about these
individually. And three, there are disorders of circadian
m salignment. So these three groupings represent that
uni ver se

Now, the next question becones how do these
things | ead to excessive sleepiness. So, for exanple,
we'll tal k about pathol ogies in sleep-wake dysregulation in
t he hypot hal amus. But how do they lead to that synptom
that common synmptomin all of these disorders? How do they
| ead to that common synpt onf?

Basically these three groups of disorders have
two pat hways to excessive sl eepiness. The reason we picked
these three groups is they differentially take these two
roads to excessive sleepiness in different ways.

The di sorders of sl eep-wake dysregul ation
primarily inpact sleepiness by increasing sleep drive for
i npacting the honeostat. So disorders of sleep disruption,
obviously, primarily have as their pathway | eading sl eep
di sruption in losing the recuperative value of sleep. The
third are disorders of circadian m salignnent and they
i mpact both of those equally. So you have three groups of

di sorders and two pat hways, all leading up to the synptom
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of excessive sl eepiness associated with sl eep-wake
di sorders.

Now, the International Cassification of Sleep
Di sorders is devel oped by the Anerican Acadeny of Sl eep
Medi cine, and it has devel oped a nosol ogi cal system which
codi fies and provides codes for all the various sleep
di sorders. They put theminto four categories. They're
proposed sl eep disorders and that's because all researchers
al ways say nore research is needed, so that's what that
neans.

Then there are disorders associated with
ment al , neurol ogi cal, and ot her nedical disorders. W
di smss those in that part because we're interested in
sl eep-wake di sorders. W're not interested in those
associ ated wi th nedi cal disorders.

There are parasomi as, and there are arousal
di sorders. Now, the reason we're not particularly
interested in that is because they don't present with
excessive sleepiness. |If you look in the nosol ogical
system they don't present with excessive sl eepiness.

So we are left with dyssommias which are
defined in the 1CSD as di sorders of sleep or wakeful ness.

Now, within the disorders of sleep and
wakef ul ness, we're primarily interested in intrinsic sleep

di sorders and circadi an rhyt hm sl eep di sorders. W're not
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particularly interested in extrinsic sleep disorders
because those are disorders where, if you treat the source
of that extrinsic factor, such as noise in environnment and
allergy, it goes away. So these are the ones we're
primarily interested in.

Now, besides giving this nyriad of diagnostic
entities, the ICSD provides us with a differenti al
di agnosi s, and this has nmuch nore clinical utility. So the
differential diagnosis of sleepiness falls into two groups

that 1'mgoing to call "other,” and these are the ones we
di smssed now twice. And these are the four which are
di sorders of sleep and wakeful ness, which | sort of had on
the previous slide. They are sleep-induced respiratory
i npai rments, sleep-related novenent disorders -- sleep-
rel ated novement di sorders, not other novenent disorders --
di sorders of timng of the sleep-wake pattern, and
neurol ogi cal, not all neurol ogical disorders, but
specifically neurol ogical sleep disorders. So those are
the four groups in the nosol ogical systemwe' re interested
in.

Now, this slide nelds the two nosol ogi ca
systens | just gave you. This is the categorization of
sl eep disorders we created: sl eep-wake dysregul ation,

sl eep disruption, and circadian rhythm m salignnent. These

are the I1CSD classifications in their system which
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correspond to these, and they're very tight. So this is a
nmel di ng of those two systens. In here we have all those
t hings that the nosol ogi cal categorization associated with
neurol ogi cal sleep disorders. In here we have disorders
associated with the timng of sleep and wakeful ness. In
here in sleep disruption, we have those associated with
respiratory inpairnents and those associated with sl eep-
rel ated novenent disorders. So that is a nelding of the
| CSD system and the way we broke these up. They're al nost
i dentical and al nost one-to-one categories, and I'Il get
back to discussing those. So those are very inportant.

Now, if you go one step |ower or further into
t he nosol ogi cal system w thin each of these categories,
this is the 1CSD category which corresponds to it. It's
exactly one-to-one, and these are the specific disorders
within that category. These are the disorders within that
category, excessive sl eepiness due to restless |eg
syndronme, periodic |linb novenents, or in that category.
And t hese are excessive sleepiness in shift work sl eep
di sorder and ot her disorders.

So the question really becones this is the
uni verse of synptons. This represents the individuals in
each category, and this is how we picked the representative
nature of all disorders of sleep and wakeful ness. So in

this slide, you have all of the disorders of sleep and
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wakef ul ness associated with excessive sl eepiness. |If
they're not on this slide, we do not consider themor the
| CSD, nore inportantly, does not consider them a disorder
of excessive sl eepiness due to sl eep-wake di sorders.

" m going to now deal with them i ndividually.

Now, narcol epsy is a disorder which we picked
in ternms of sleep-wake dysregulation. Now, why do we pick
that? Well, we picked it because, one, at this point in
time it is the nost common one seen in the practice of
medicine. By far, of all of these disorders, that is the
one nost commonly seen in the area of nedicine.

Now, what is the pathology in these things?
Well, for exanple, one of the things we know, based on the
wor k of Professor Mgnot, is that narcol epsy represents a
degeneration of a group of hypothal am ¢ neurons which | ead
to a down-regul ation or dimnution of the arousal system
That is the pathology there. |diopathic hypersomia,
recurrent hypersomia, post-traumatic hypersomi as have
different lesions, albeit it ill-defined at this point in
time, but they all have the sane exact conmon pat hway.
They decrease arousal |evel.

How do we draw that out? The way we draw it
out is by going back to the original slide. This is the
normal | showed you before. This would be one of the

di sorders of sl eep-wake dysregulation. Sleep drive, sleep
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| oad -- use those interchangeably -- is significantly
increased. That results in an increased sleep propensity
or, nost inportantly, a decreased wake propensity. So this
wake propensity is significantly lower than it is in the
nor mal i ndi vi dual .

Now, one of the things that was pointed out by
bot h speakers who preceded ne is nodafinil is indicated for
excessi ve sl eepiness in narcol epsy. And how does it do
that? Basically the efficaci ousness of the conpound is
defined by its ability to nove wake propensity fromhere to
here. That is the definition of efficacy.

Let's go to the next group of disorders, what
we call disorders of sleep disruption. In that, what we
have is a group of disorders, all of which have a common
pat hophysi ol ogy, and the conmmon pat hophysi ol ogy i s that
they fragnment your sleep. So it doesn't nake a difference
if you have | eg novenents causing sleep fragnmentation. It
doesn't make a difference if you have respiratory events
causing sleep fragnentation. The commonality is all of
t hese fragnent your sleep. That fragnentation of sleep
specifically leads to an attenuation of the recuperative
val ue of sleep and | eads to the synptom of excessive
sl eepiness. So they are very common in their pathol ogy.
They differ in the source of the stinmulus, very much like

before. They all lead to a decreased arousal. The site of
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the lesion is different. The sane thing here. They al
lead to sleep fragnentation. The site of the lesion is
different.

Wiy do we pick obstructive sleep apnea
syndrome? Because of all of the disorders, it's the one
nost conmonly seen in clinical practice today.

How does that work? Well, the najor pathol ogy
in these disorders is right here. |In other words, this we
showed you before, the recuperative value of sleep. Here
the recuperative value of sleep is profoundly attenuated.
So when you get out of bed the next norning, you still have
a very high sleep drive.

Now, the questions in front of you and which
t he speakers which follow me have to address is the
guestion of this decreased wake propensity associated with
di sorders of sleep and wakeful ness. Does nodafi ni
i ncrease that wake propensity just as it did in narcol epsy?
So | drew you a schematic which shows that the effect is
exactly the sane as in the approved indication. Does that
effect in sleep apnea show t he sane thing?

The other requirenent that is inportant for you
to consider is, does it do this wthout inpacting the
primary treatment? So the primary treatnent for sleep
apnea is CPAP. Does this change CPAP conpliance? Does it,

as Dr. Katz pointed out, disturb nocturnal sleep by nmaking



© 00 N o o B~ w N P

N RN NN NN R PR R R R R R R R
O N W N kB O © 0 N o 00 »h W N R O

39
it nore disturbed? O does it change issues related to
sl eep apnea such as cardi ovascul ar di sease? So two things.
It has to increase that |evel of alertness, and two, it
has to do it without changing the primary di sease or its
t her apy.

The third group of disorders are the disorders
of excessive sl eepiness, for exanple, shift work sl eep
di sorder. But again, it is no different fromtine zone
change. It's no different than jet lag in the sense that
the pathology is these individuals are waking at a tine
when the circadi an pacenmaker does not have its maxi mum
output again to the cortical arousal. W keep going to
cortical arousal. So we decrease cortical arousal because
of fragnmented sleep. W decrease cortical arousal because
of a lesion in the hypothal amus. W decrease cortical
arousal because it is the tinme of day when the SCN isn't
putting out its maximal pulse for cortical arousal. So
these are all the sane in terns of the fact that that is
what' s causi ng t he sl eepi ness.

Way did we pick shift work disorder? Because
in clinical practice today, this is the nbst conmon one
seen on a daily basis.

Now, again, this is the schematic. The only
difference here is that when you had sl eep here before, you

now have sleep here. You had work here before, you have
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sl eep here. So what one of the things that's happening is
in fact when people are waking at this point in time or
wor ki ng, you have a maxi num sl eep drive because it's the
wong time. W sinply flipped that slide.

So what is the challenge, again, for nodafi ni
data? Well, we want to show that |ike narcol epsy, |ike
sl eep apnea, this wake propensity is enhanced, and again,
enhanced without the primary therapy. The primary therapy
of these disorders is to nake sure that nocturnal sleep is
adequately managed. So we want to rmake sure that this
enhancenent of al ertness occurs w thout disturbing
nocturnal sleep as neasured by sl eep studies,
pol ysommogr aphy as nentioned by Dr. Katz, or without
i npacting patients' conpliance. Specifically, are they
reporting an equal anount of tine in bed or are they sort
of decreasing their tinme in bed?

Now, one of the things that becones inportant
to understand is we have these various disorders. W said
t hey have a common pat hol ogy, and that conmon pathol ogy is
a decrease in cortical activation. W don't really know
what nodafinil does at a cellular level, and certainly
there are people on the panel who know that better than
do.

But what are we tal ki ng about here? Well,

basically what we have here are the various nechani snms
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involved in the normal arousal system because we have
activated the cortex. These are nedi ated by hypot hal am ¢
neurons which then give signals up to the cortex. And
there is a variety of transmtter systens, nostly in the
hypot hal anus, hypercretin, histamne. Al have outputs
whi ch increase that.

I n di sorders of sleep and wakeful ness, there is
a decreased activation of these hypothalamc centers. For
exanple, in narcolepsy, as | nentioned, Dr. M gnot showed
that there's an inpairnment in the hypercretin system and
you wind up with a decreased activation of that system

How does nodafinil work? Well, as | nentioned,
we don't know how it works at a nol ecular | evel, but work
from Prof essor Jouvet in Lyon has shown that nodafi ni
| eads to an activation of hypothalam c centers in the
brain, and he denonstrated that by early genes, such as
specifically Cfos. So what that activation does is it
restores a normal |evel of cortical activation. So these
di sorders decreased our |level of cortical activation.
Modafinil, working through the hypothal anus -- agai n,
can't specify exactly where or what transmtter systens --
| eads to a restoration of that normal cortical activation.

So let us nove on to the whol e issue of
understanding the data. As | nentioned, disorders of sleep

and wakef ul ness whi ch produce excessive sl eepi ness have



© 00 N o o B~ w N P

N NN N NN R PR R R R R R R R
O N W N B O © O N o 00 »h W N L O

42

significant norbidity. There's very little question that
t hey have effects on productivity, accidents. They
mani f est thensel ves in very honogeneous ways, and that's
what makes this a single category. They have conparabl e
norbidity. Decreased productivity is the same in apnea as
it isin shift work sleep disorder as it is in narcol epsy.
They mani fest thenselves the same way and they are neasured
in clinical practice and clinical research in the sane
ways.

Now, there's a lot of norbidity associated with
excessi ve sl eepiness, and in fact today there's a
tremendous anount of research on the physiol ogica
consequences of excessive sl eepiness. People |ook at
things like insulin resistance and a variety of other
measures. But w thout any question, the nost clear, npst
i mm nent norbidity associated with excessive sl eepiness,
regardl ess of the cause that we're tal king about, is an
i npact on behavi ors and nood. Behaviors which are inpacted
are you wind up with undesired sl eep epi sodes, either
wor ki ng, driving, |apses of attention, decreased work
productivity, and at its worst, accidents. The inpacts on
nmood are irritability, fatigue, depressed nood, not
depression, |oss of energy, and very inportantly, |ack of
notivation. So these are the norbidities of excessive

sl eepi ness due to all of the causes | spoke about.
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Now, how do they manifest thenselves? Well
sl eepi ness/ al ertness manifests itself fromits highest
poi nt, sustained wakeful ness. You're able to sit behind
t he wheel of your car and drive for 10 hours. At the other
end is continuous sleep and you go from concentration al
the way down to undesired sl eep episodes. Disorders of
excessive sleepiness are in this part of the conti nuum W
are going to deal with drowsy wakeful ness, sl eep-wake
instability. What sleep-wake instability neans is you're
sort awake except for about 100 m | liseconds you have a
| apse. To sort of put that in context for you, if you're
driving your car at 70 mles an hour and you have a 500
mllisecond | apse, you stop your car 50 feet later, better
known as off the highway. So very clearly |apses are an
i nportant nmeasure. And there's undesirable sleep episodes,
whi ch are | onger than those m cro-sleeps, those | apses.

Now, excessive sl eepiness is neasured
regardl ess of etiology. Again, it doesn't nmake a
difference if you' re Dr. Wal sh doing studies in shift
workers or if you're Dr. Wihite doing studies in sleep
apnea, they're neasured in exactly the sane way. The gold
standard of neasuring sl eepi ness regardl ess of which of the
causes i s neasures of sleep propensity, and there are two
nmeasures of sleep propensity originally described by Drs.

Mary Carskadon and WlliamDeMnt. The first one is the
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Mul tiple Sleep Latency Test and the other one is the
Mai nt enance of Wakeful ness Test. |In a neta-analysis
recently done by the acadeny, they give very simlar
results, albeit slightly different nunbers, but they
functionally nmeasure the sanme thing and get very conparabl e
results.

It is very inmportant to understand that these
are very, very sensitive assays and are very valuable to
measuri ng pat hol ogy, very valuable in ternms of neasuring
treatment outcone. There is not a single treatnment for any
sl eep-wake di sorder, whether that's apnea, shift work sleep
di sorder -- and |I'mnot tal king about nodafinil -- CPAP --
there's not a single treatnent in sleep nedicine which does
not have a study with a nmeasure of sleep tendency as its
primary endpoint. So the big advantage is it's profoundly
sensitive.

The problemis how do you translate a 1-mnute
change in MSLT. |If you take an analysis of all the CPAP
studi es done to date for the treatnent of sleep apnea
syndrome -- | think Dr. White did this -- the nmean change
in MSLT is .93 mnutes. Wat does that nmean? And since we
can't nmean that, one of the things that's very incunbent on
the clinician is to translate that into real-world clinica
outputs, and that is done in a couple of different ways:

one, by making clinical judgnments. So things like the CG
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are very inportant. In the sleep and neurol ogy comunity,
the Epworth Sl eepi ness Scale is becomng a total nmainstay
for the evaluation of sleepiness. You have physician-
rated, you have patient-rated eval uati ons of sl eepiness,
Epwort h Sl eepi ness Scal e, Karolinska Sl eepi ness Scal e,
specifically used in occupational nedicine rather than
general nedicine.

Beyond that, we have neasures of
neur obehavi oral performance. |'msorry. Since | sort of
mentioned that is the nost conmonly used scal e in nedicine,
| " m going to spend about 30 seconds on the Epworth
Sl eepi ness Scal e.

VWhat is it? Wll, it is nothing nore than
having |istened to patients with excessive sl eepiness for
many years. You sort of ask them what's your problen? M
problemis why do they present. | fall asleep driving a
car. | fall asleep in neetings. Basically what Dr. Johns
has done is he took those synptons -- | fall asleep sitting
and reading; | fall asleep watching television; | fal
asleep in a public place, in a theater -- and he sort of
guantified those, gave it psychonetric properties, and
identified a pathological |evel of 10. That has been shown
in avariety of conditions. So it is a self-rating scale
whi ch has been validated in a variety of ways, and it is by

face value a clinical neasure. It talks about do you fal
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asl eep driving, do you fall asleep while talking to your
friends. So very clearly it has clinical face validity.

Beyond that, there are neurobehavi oral
measures. Originally what was commonly used, especially in
the apnea literature, was the Steer Cl ear, but nore
recently the PVT, the Psychonotor Vigilance Task, worked on
nostly by Dr. Dinges, has becone the standard neasure of
excessi ve sl eepiness in occupational nedicine, in sleep
nmedi cine, and in normal variations in sleepiness we tal ked
about. That is now the gold standard of neurobehavi oral
neasur es.

Finally, there's a series of outconme neasures
such as the SF-36 and one specifically for sleep, which
wi || be discussed.

So one of the things | want to enphasize to you
is in evaluating the efficacy of these conpounds, the sine
gua non is multiple nmeasurenents. It is multiple
nmeasurenents. This is the continuumthat | tal ked about in
terms of the manifestations. These are the neasuring
instrunments. These conpl enment each other. You can't use
one without the other. |In one case, you wind up with no
clinical relevance; in the other case, you | ose precision.

So these are conplenentary parall el neasures of the inpact
of the disease state and the treatnent of the disease

St at e.
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So in conclusion, I want to make two things:
one, about the synptom which we're tal king about today, and
then two, about the disorders we're tal king about today.

So, in conclusion, excessive sleepiness is associated with
significant norbidity, well-defined, well-docunented.
Excessi ve sl eepiness manifests itself in very simlar ways
regardl ess of which disorders are causing it. It manifests
itself in simlar ways; hence, we can neasure it in simlar
ways. So excessive sl eepiness can be neasured objectively,
subj ectively using standard, reliable, validated tools
which are used in clinical practice and in clinical

resear ch.

Now, in ternms of the disorders, excessive
sl eepi ness is caused by increased sleep drive and/or
di sturbed sl eep. Those are the two routes.

Two, disorders of sleep and sl eepi ness can be
defi ned based upon the underlying pat hophysiol ogy. There's
a basic inpairnent of the sleep drive systemwhich we are
cal |l ed sl eep-wake dysregulation. It could be due to sleep
di sruption. It could be due to circadian m salignnent.
Those are the three routes. Narcol epsy, obstructive sl eep
apnea syndrone, refractory, and shift work sl eep disorder
are the nost common and nost representative disorders in
each of those categories.

| want to thank you for your attention. And |
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would i ke to take this opportunity to introduce Dr. Hughes
who will be our next presenter.

DR. HUGHES: Thank you very nuch, Dr. Roth.
Good norni ng, everyone.

As Dr. Roth said, | will be presenting our
efficacy data today. 1In doing that, I will show you that
Provigil significantly inproves wakeful ness in patients
Wi th excessive sl eepiness associated with narcol epsy, as
Dr. Katz correctly pointed out as in our origina
submi ssion and our current indication, and in addition, in
patients with residual excessive sl eepiness associated with
obstructive sl eep apnea syndronme and in patients with
excessi ve sl eepiness associated with shift work sl eep
di sorder.

| will show you that these clinical effects are
i ndeed clinically significant, as evidenced not only by the
fact that the clinicians can recognize the inprovenent and
j udge these patients to having been at |east mninmally and,
in nost circunstances, nmuch or very nmuch inproved in the
severity of their overall clinical condition.

Secondly, the data clearly show that the
patients thensel ves can recogni ze the inprovenent and
report by subjective scales that an increased ability to
mai nt ai n wakeful ness while they are doing daily activities

in their social and occupational settings.
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Finally, I'"ll highlight for you that despite
di fferences in the underlying pathophysiology, as Dr. Roth
has described, Provigil consistently inproves wakeful ness
across these disorders of sleep and wakeful ness.

"Il start with a few slides that point out the
simlarities in study design and assessnment of excessive
sl eepi ness across the disorders that we have studied. CQur
i nclusion and exclusion criteria led to a patient
popul ation, all of whom presented with a subjective synptom
of excessive sleepiness, net formal 1CSD criteria for one
di sorder of sleep and wakeful ness, either narcol epsy,
obstructive sl eep apnea, or shift work sleep disorder. Al
patients had no other sleep disorders, no uncontrolled
medi cal , neurol ogic, or psychiatric conditions, and were
taki ng no sedating or activating nedications.

O the studies that 1'Il show you today, al
studi es enpl oyed a doubl e-blind, placebo-controlled,
random zed, parallel groups design. In our first two
studi es, part of our original subm ssion, we studied the
effects of a norning dose of 200 or 400 mlligranms of
Provigil across 9 weeks in patients with excessive
sl eepi ness associ ated wi th narcol epsy.

We studied two additional studies in patients
wi th residual excessive sleepiness in OSA. In one study,

we assessed the effects of a 200 and 400 m | ligram dose,
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again adm nistered in the norning, across 12 weeks, and in
an additional study, we assessed the effects of a 400
mlligram dose across 4 weeks.

In our study of shift work sleep disorder
patients, we assessed the effects of a 200 m|ligram dose
importantly adm nistered 30 to 60 mnutes prior to their
shift work, in contrast the two previous groups, in a 12-
week desi gn.

Throughout the presentation, 1'Il spend nost of
my tinme tal king, however, about the four studies that are
hi ghlighted for you here. These studies have in conmon the
enpl oyment of co-primary endpoints. Now, as Dr. Roth just
described, using multiple nmeasures to assess the clinical
effects is inportant in this condition, as it is in many
others. In these studies we, indeed, enployed two co-
pri mary endpoints, the first of which was using the gold
standard assessnents of physiol ogi cal sleepiness that Dr.
Rot h has descri bed, the assessnment of an objective neasure
of physi ol ogi c sl eepiness either by the MM, the
Mai nt enance of Wakeful ness Test, or the MSLT, the Miltiple
Sl eep Latency Test.

For both of these tests, the outcone neasure is
the latency to sleep in mnutes as recorded by
pol ysommogr aphy and as scored according to standardi zed

criteria. And the primary analysis was the change from



© 00 N o o b~ w N P

N NN N NN R PR R R R R R R R
O D W N B O © 0 N o 00 »h W N R O

51
baseline in these neasurenents at the final visit.
Anal ysi s was done by anal ysis of covariance using the
basel ine as a covari ate.

Qur second co-primry endpoint was the change
in overall clinical condition as assessed by the clinician
raters thenmselves. In discussions with the patients, these
raters independently obtained a rating of the severity of
their overall clinical condition at baseline and the
out cone neasure that we will be neasuring is the Cd-C, and
that is the change in the severity of their overal
clinical condition on a seven-category scale, ranging from
very much worse to very nuch inproved.

In this analysis, the primary anal ysis was
again done at the final visit and was done upon the
distribution for each treatnment group in the patients who
fell into each of these seven categories. The anal yses
statistically were done with the non-paranetric chi-square
test.

Now, it's very inportant to highlight the use
of these co-primary endpoi nts because, as Dr. Roth said,
whil e the objective gold standard nmeasurenents of excessive
sl eepi ness or physiol ogi c sl eepi ness are necessary for
determ ning the extent to which or the degree to which
Provigil significantly led to inprovenents in underlying

physi ol ogi ¢ sl eepi ness, the change in overall clinical
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condition is used and has been used primarily as a judgnent
to the extent to which Provigil treatnment is clinically
significant.

But as Dr. Roth described, there are a variety
of tools that can and have been used to assess sl eepi ness
and the effect of sleepiness in the sleep community. W
enpl oyed many of these tests in our studies. |In three of
our studies, we enployed a second objective neasure of
physi ol ogi ¢ sl eepi ness, the MSLT. And in all studies, we
enpl oyed at | east one subjective nmeasure of sl eepiness.

I n our narcol epsy NOSA studies, we enpl oyed the
Epwort h Sl eepi ness Scal e, which sinply, as Dr. Roth
descri bed, assesses the extent to which these patients are
able to maintain wakefulness in their daily lives while
they're in their social and occupational settings. And in
the shift work disorder study, we utilized the Karolinska
Sl eepi ness Scal e.

We al so enpl oyed obj ective neasures of
performance in these studies, the Steer C ear Performance
Test, or in our newer studies, the Psychonotor Vigilance
Test. And in addition, we enployed the assessnent of
quality of life, functional status, and diary data to
assess the extent to which Provigil inproved excessive
sl eepi ness or affected aspects of their daily lives that

m ght be inpacted by excessive sl eepiness.
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Now, throughout the presentation, | wll show
you data fromnot all but a variety of these tests. On
these slides in which | have data points, | have p val ues
only on those tests, where appropriate, that were either
primary efficacy anal yses or prespecified secondary
anal yses.

"1l start with a review of sone of the data
fromour original narcol epsy program This is inportant to
do for two reasons, the first of which is that we utilized
the results of this programas the foundation upon which we
built the rest of the program So the results of these
studies were used to predict the results of our subsequent
studies in OSA and shift work sl eep disorder.

Secondly, as Dr. Roth described and as Dr.
Russel | described, this disorder, narcol epsy, excessive
sl eepi ness associated with narcol epsy, is included here in
our current proposal as our representative disorder of
t hose patients who present with excessive sl eepiness
associ ated with sl eep-wake dysregul ati on.

Again, I'Il just highlight for you here that in
t he narcol epsy studies, studies 301 and 302, the prinmary
out conme neasures were the MM and the CE-C, and that al
patients net objective criteria for physiologic sleepiness
as indicated by an MSLT score of no greater than 8 m nutes.

You can see here that the severity of their
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excessi ve sl eepiness and the degree of excessive sl eepiness
at baseline were bal anced across the treatnment condition.
These individual s denonstrated at baseline, as we woul d
predi ct because of their disorder, severe excessive
sl eepi ness as indicated by nean MM sl eep | atencies of
approximately 6 m nutes and nmean MSLT scores of
approximately 3 m nutes at baseline.

Simlarly, these individuals were judged by
their independent clinical raters to be, for the nost part,
at | east noderately ill with respect to their overal
clinical condition, and in fact, between 75 and 85 percent
approximately were rated as at | east noderately ill on this
cat egory.

The sl eepiness markedly interfered or severely
interfered with their activities of daily living and their
soci al and occupational settings can be seen here by a nean
Epworth Sl eepi ness Scale that is of the highest that have
been reported. 24 is the highest on this scale. So
clearly, these individuals had at baseline a difficulty, a
substantial difficulty in maintaining wakeful ness.

Agai n, these individuals al so denponstrated at
basel ine significant sleep disruption as evidenced by a
greater than 30 m nutes of wakefulness in their sleep
epi sode.

You can see here the results of our first co-
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primary endpoint at final visit for the MM. Provigi
significantly increased the ability of these patients to
mai nt ai n wakeful ness on this task. ['Il rem nd you that
statistical significance here is based upon the change from
baseline for each of the active groups conpared to the
change from baseline in placebo. The nearly 3-mnute
increase or the 3-minute difference between active and
pl acebo denonstrated in study 301 was nearly identical in
study 302.

The i ndependent raters of overall clinical

condition al so judged and were able to recogni ze the

i nprovenent in sleepiness. Here statistical significance
is based upon the distribution, as | said, of the treatnent
groups across these seven categories, and that Provigi
significantly inproved these patients' overall clinica
condition can be highlighted by the percent of patients who
were rated as much or very nuch inproved at the final visit
in the active groups conpared to the majority of patients
who were rated in the placebo group as having not changed.
Agai n, these results were remarkably consistent in study
302, highlighting the fact that the independent raters
j udged these individuals to be predom nantly at | east
mnimally inproved and nore so in the active groups to be
much or very much i nproved.

That these individuals were able to recognize
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t hat sl eepi ness and denonstrate by their subjective
assessnment of their sleepiness that Provigil was inproving
their wakefulness in their daily lives can be seen here by
a significant reduction at the final visit in the nmean
Epwort h Sl eepi ness Scal e score, strongly suggesting that
Provigil treatnment significantly inproved their ability to
mai ntai n wakefulness in their daily lives.

Provigil treatnment was al so associated with an
i mprovenent in performance in this case on the Steer C ear
Performance Task as denoted by a reduction in the percent
of objects hit while they were performng this task. This
effect, simlar in study 302, did in fact achieve
statistical significance in our second study in narcol epsy.

Here 1" m going to show you just sonme of the
diary data that we had collected in this study and, in
fact, the nobst inportant data with respect to the degree to
whi ch sl eepiness affected these individuals' daily lives.
Now, in narcol epsy patients, unlike in other patients, and
in fact, thankfully, unlike in nost patients, on a daily
basis they, as nost of you know, can and often do
experience uni ntended sl eep episodes if not unintentional
naps. |If you look at those patients who experienced
uni nt ended or undesired sl eep episodes at baseline and | ook
by diary data at the percent reduction, you can see that

bet ween 33 and 38 percent in study 301 experienced a
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reduction in the percentage of unintended sl eep episodes
and a nearly 50 percent, approximtely 50 percent decrease
in these unintended sl eep episodes in study 302.

So to summari ze our effects in narcol epsy,
Provigil significantly inproved wakeful ness as evi denced by
t he obj ective nmeasure of physiol ogic sl eepiness, the MAT
significantly inproved overall clinical condition as
assessed by the CA-C and as specifically highlighted by
t he hi gher percent of patients who reported to be very nuch
or much inmproved. Provigil inprovenents were supported by
the results of the secondary outcone neasures that
denonstrated i nprovenents in MSLT in their ability to
sustain wakefulness in their daily lives, reductions in the
nunber of errors on the objective performance test, and a
reduction in the unintended sl eep epi sodes by sleep diary.
And again, simlar results were seen in this study between
the 200 and 400 mlligramtreatnment groups.

As you recall, residual excessive sl eepiness
associated with OSA is the disorder that we chose to be
representative for those individuals who report with
excessi ve sl eepiness associated primarily with sl eep
di srupti on.

Just to take a few nmonents to tal k about
excessive sl eepiness in OSA of course, the prinmary

treatment for obstructive sleep apnea is nasal CPAP or sone
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sim | ar nmechani cal device designed to treat the underlying
sl eep-di sordered breathing. 1In fact, as Dr. Roth
described, it is well accepted in the sleep and pul nonary
conmuni ties and, indeed, the nedical conmunities that
treatment of this underlying disruption can lead to
important and clinically significant inprovenents in
al ertness or wakeful ness as evidenced by a reduction in the
anount of sleepiness in their daily |ives, as neasured by
the ESS, or just as we've done in narcol epsy, an increase
in the MSLT.

As Dr. Roth described, a recent neta-analysis
of every study that's been reported on the effects of CPAP
on excessive sl eepiness shows that a conbined MSLT and MAT
difference on treatnment from placebo in nbst cases or in
many cases i s about a 0.93 m nute change in objective sleep
| atency and that these inprovenents, not all in the sane
studies -- CPAP inprovenent is indeed associated with a
slightly less, about a 2.9 decrease in the nean Epworth
Sl eepi ness Scal e score.

Despite the clear clinical benefit in reducing
excessi ve sl eepi ness associ ated with nasal CPAP, sone
patients, despite regular use of this therapy, stil
experience excessive sl eepiness. The CPAP therapy fails to
fully resolve these synptons. And this residual excessive

sl eepi ness has been associ ated and can be associated with
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noderate inpairment in social and occupational function.

In study 303, 1'Il rem nd you that we assessed
a 200 and 400 mlligramdose of Provigil and utilized
again, |like narcolepsy, the MM and the CA-C as our co-

primary endpoints. All patients nmet formal criteria for a
di agnosi s of obstructive sleep apnea syndrone and
denonstrat ed residual excessive sl eepiness as indicated by
an Epworth Sl eepiness Scal e score of greater than or equal
to 10.

| mportantly, these individuals had to
denonstrate in nocturnal polysomography that their CPAPs
were indeed effective as operationalized by an apnea-
hypopnea i ndex while on treatnent. An apnea-hypopnea, for
t hose of you who may need reminding, is sinply just the
nunber of apneas or hypopneas, the nunber of sleep
di sordered respiratory events, per hour. So while on
treatment, their apnea-hypopnea index had to be |l ess 10 and
had to have denonstrated at |east a 50 percent reduction or
i nprovenent in their sleep-related breathing disorder
conpared to historic AH s.

We also stratified in this study according to
CPAP use at baseline as assessed nightly on a m nute-by-
m nute basis for approximately 2 weeks prior to the study.
That stratification was based upon in the literature the

prespecified definition of regular use, which as Dr. Katz



© 00 N o o B~ w N P

N RN NN NN R R R R R R R R R
O D W N kB O © O N o 00 »h W N R O

60
rightly pointed out, is greater than or equal to 4 hours
per night on approxinmately 5 nights or nore. Partial users
were sinply those individuals who were using their CPAP but
not for the amobunt of time that would quite neet the fornmal
criteria for regular use.

Oiginally 18 patients were enrolled into the
trial who denonstrated no use on their CPAP at all. But
i mportantly, upon discussion with our advisors and upon
further reflection, we made the decision to anend the
protocol to exclude those individuals who were not using
their CPAP. We did this because of the inportance of CPAP
in treating the underlying pathology and in the ongoi ng
clinical difficulty in the sleep community about CPAP
conpliance. Those 18 individuals are not presented in the
efficacy data that I'll show you in a mnute, but are
presented in the safety data that Dr. Niebler will be
descri bing for you soon.

At baseline you can see approximtely an equal
nunber of patients were random zed to each of the treatnent
groups. There was a |low withdrawal rate due to adverse
events. However, 1'Il highlight indeed a higher wthdrawal
rate due to adverse events in the Provigil treatnent
groups.

The treatnment groups were bal anced with respect

to age and race. More nales than fenmal es were enroll ed
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into the 200 mIligramgroup. However, I'll point out for
you that we | ooked at this in our statistical analyses and
found it to have no effect on our efficacy anal yses.

Li ke in narcol epsy, the severity of excessive
sl eepi ness and the degree of sleep disruption was bal anced
across the treatnent condition. Unlike in narcol epsy,
however, these individuals did not, as we woul d expect
based upon the fact that they were being partially treated,
t hey were having residual sleepiness and not sl eepiness --
we found that these individuals had noderate excessive
sl eepi ness at baseline as indicated by a nean MAT of
approxi mately 13 m nutes.

About 65 percent or so of these individuals
were judged to be at | east noderately ill in overal
clinical condition by their clinicians, and the patients
t hensel ves rated approximtely a 16 on the Epworth
Sl eepi ness Scal e, suggesting that there was a noderate, at
| east a noderate, inpairnment in their ability to maintain
wakef ul ness at baseline while performng daily activities.

As in the other study, these individuals did
still denonstrate significant sleep disruption as indicated
by a greater than 30 m nutes of wakeful ness within their
sl eep epi sode.

Finally, I'll highlight for you that these

i ndi vidual s, although the criteria for inclusion in the
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study maxi mally could have been the greater than 4 hours
per night on 5 nights, the nean average use was very high
and wel|l above the national average. So these individuals
were using their CPAPs on average about 6 hours per night,
which is quite high if you look at the literature.

Provigil treatnment was associated with
significant inprovenent in wakeful ness on the objective
measur e of physi ol ogic sleepiness. Again, I'll remnd you
that statistical significance was based upon the change
frombaseline in the active groups conpared to the change
in baseline in the placebo group.

As in narcol epsy, clinicians not only noticed
t he change, but significantly rated these individuals as
having statistical and clinical significance in overal
clinical condition, as denoted by the shift in the two
active treatnent arns towards the at least mninally
i mproved category and highlighted by the greater nunber of
patients who were rated as at |east nuch or very nuch
improved in the active groups conpared to the mpjority of
patients again who were rated as having no change in the
pl acebo group.

As in narcol epsy, still, these individuals were
able to recognize that Provigil was inproving their
wakef ul ness and i ndeed denonstrated on the Epworth

Sl eepi ness Scale that Provigil inproved their ability to
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mai ntai n wakefulness in their daily |lives as denoted by
statistically significant reduction in the nean Epworth
Sl eepi ness Scal e score at final visit.

Now, in this test, we used the Psychonot or
Vigilance Test not only in this study but in the subsequent
studies. As you may know, the narcol epsy studi es were done
inthe early to md-'90s, and at this tine, the Psychonotor
Vigil ance Test had clearly replaced the Steer C ear
Performance Test as the gold standard assessnent in the
sl eep community of perfornance.

The PVT is a very boring task I'l1l highlight
for you. One just sinply watches a conputer nonitor for 10
m nutes and waits for a stinmulus to occur. Once it occurs,
they just press a button as quickly as they can. Now, you
and | should be able to press this button in approximtely
250 mlliseconds, probably on average naybe 300
mlliseconds as a high, and we should be able to perform
this 10-mnute task with about 1 lapse. A |apse is defined
as responding or failing to respond to the stinmulus within
500 mlliseconds and typically either in the best case
represents a | apse of attention, or in the worst case
represents a mcro-sleep episode or an uni ntended sl eep
epi sode.

You can see that the two active groups were

unequal at baseline. However, statistical significance was
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achieved in both groups, and nore inportantly both groups
represent approximately a 50 percent decrease in the nunber
of | apses.

So to summarize our results in study 303,
Provigil significantly inproved wakeful ness as assessed by
t he objective nmeasure, inproved overall clinical condition,
significantly inproved wakeful ness as assessed by secondary
out cone neasures, and again as in narcol epsy, simlar
results were seen for the 200 and the 400 m | ligram dose.

In our additional 4-week study in these
patients, we used the Epworth Sl eepiness Scale score as the
pri mary outcome neasure, but notably included an objective
measur e of physi ol ogi c sl eepi ness, the MSLT, and of course,
the Cd-C.

The patient popul ation was very simlar in that
they all had a diagnosis of OSA. Al denonstrated residual
excessive sleepiness. Al had to denonstrate that their
CPAPs, when they were being used, were effective in
treating their underlying sl eep-disordered breathing, but
this study only included those individuals who were
regularly using their CPAP.

As in the three previous studies | showed you,
Provigil was associated with significant inprovenent in
these patients' ability to maintain wakefulness in their

daily lives as denoted by statistically significant
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reductions in the nean Epworth Sl eepi ness Scal e score at
the final visit.

And Provigil was associated with significant
increases at the final visit in the latency to fall asleep
on the Mean Sl eep Latency Test.

And the clinicians rated statistically
significant inprovenents in overall clinical condition
al though 1'Il point out for you that in this study al one,
of all the studies I'lIl show you, statistical significance
was driven primarily by the increase in the percentage of
patients who were rated as at least mninmally inproved
conpared to those patients, the vast majority of whom were
rated as having at |east no change in the placebo
condi tion.

So here again, in our second study of OSA we
found very simlar results to study 303, suggesting that
Provigil significantly inproves wakeful ness on objective
measur es of physiologic sleepiness. This inprovenent in
wakef ul ness is recogni zed both by the clinicians and by the
patients.

In the last study I'lIl show you today, |'Il
hi ghlight for you the results of what you may recall is our
representative di sorder of those patients who present with
excessi ve sl eepiness associated with primarily circadian

m salignment. But |I'll spend just a few nonents tal king
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about the differences between shift work and shift work
sl eep di sorder.

Approximately 20 million Anericans work
nonst andard schedules. It could be arbitrarily defined
bet ween the hours of 7:00 a.m and 7:00 p.m Many of these
i ndi vi dual s woul d change their work schedule if they could,
as denoted by a recent study that was done by Dr. Chayon.

Wor ki ng nonst andard hours has, for nmany, many
decades, been associated with increased norbidity, npst
not abl y excessi ve sl eepiness and insommia. 1In fact,
approximately 2 to 5 percent report a sleep-related
difficulty associated with working nonstandard hours, and
t hese individual s have, in many instances, been shown to
have significantly increased risk for errors, |apses of
attention, near m sses, and accidents, particularly during
the commute home. This risk has been recently reported to
be significantly greater in those patients with a forna
di agnosis of a circadian rhythm sl eep di sorder or shift
work sleep disorder. But it's inmportant to recognize that
while all patients with shift work sl eep disorder are shift
wor kers, not all shift workers have shift work sl eep
di sorder.

The hi ghest assessnent of the preval ence of
shift work sleep disorder has recently been published in a

very rigorous way assessing the mnimal diagnostic
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criteria, and in this study, Dr. Ohayon found that
approximately 19 percent of individuals working the night
shift report noderate to severe excessive sl eepiness, and
approxi mately 23 percent of these individuals would neet
mnimal criteria for shift work sleep disorder.

But what is shift work sleep disorder? Shift
work sl eep disorder is sinply a circadian rhythmrel ated
sl eep disorder in which the primary conplaint is either
i nsomi a or excessive sleepiness. 1've highlighted
excessi ve sl eepi ness because this is what we're here to
talk about. The primary synptomis tenporally associated
with working the night shift and that sinply means that on
their days off, they're not excessively sl eepy.

PSG and MSLT denonstrate | oss of normal sl eep-
wake pattern. That's just a very roundabout way of saying
t hat when you assess their sleep during the daytinme by
dayti nme pol ysommogr aphy, you see significant sleep
di sruption, and when you assess their sl eepiness at night
by the MSLT, you see significant sleepiness. These
i ndi vi dual s, of course, have no other nental, neurol ogic,
or psychiatric condition nor have another sl eep disorder.

In our study, 1'Il highlight for you that we
assessed the effects of a 200 m|ligram dose adm ni stered
30 to 60 mnutes prior to their work shift on those nights

that they worked the night shift. The primary outcone
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measure for the physiol ogic sleepiness was the MSLT, and we
al so included, of course, as our co-primary the CA-C  The
MSLT was included in this study prinmarily because of the
predom nance of evidence in the literature validating the
MSLT assessnent of sl eepiness at night at the tinme that we
designed the trial, and because this was the very first
clinical trial of this nature done in patients with shift
wor k sl eep disorder, we wanted to choose the nost
conservative of the two objective neasures of physiol ogic
sl eepi ness, both with respect to the predom nance of
evidence in the literature, but also with respect to
nodafinil's effects.

We al so included the Karolinska Sl eepi ness
Scale for very simlar reasons as our subjective neasure of
sl eepi ness. The Karolinska Sl eepiness Scale is the
predom nant scal e of excessive sl eepiness used in
occupational nedicine and in occupational settings and has
been wi dely validated in assessing sl eepiness subjectively
across the day and particularly at night.

Wth the inportant help of the FDA -- thank you
-- and with our advisors here, we took great pains to
design a trial that would allow individuals an opportunity
to adapt to their night shift but still include patients
who, despite that opportunity, net very rigorous definition

and formal criteria for shift work sleep disorder. In
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doing that, these individuals were either fixed-night
wor kers or rotating night workers who had to work at | east
5 nights a nonth, not individuals who just sinply worked 1
ni ght every 3 nonths and were sleepy. They had to work at
| east 5 nights per nonth. W originally stratified by the
nunber of nights that they worked, between 5 and 10 nights
or greater than 10 nights. At least 3 of these nights had
to be consecutive, and the work shifts thenselves had to be
no greater than 12 hours with at |east 6 of those hours
falling in between the nighttine hours, as we defi ned,
10:00 p.m to 8:00 a. m

Al'l individuals net formal criteria for a
di agnosis of shift work sleep disorder, but also reported
excessive sl eepiness for at least 3 nonths, so they clearly
had the opportunity to adjust, if they would have, to
wor ki ng this schedul e.

In addition to these, we had the independent
clinician raters judge themto be at |east noderately il
with respect to excessive sleepiness on their work nights
and including the commute hone.

And finally, all patients net objective
criteria for excessive sleepiness as indicated by a nean
sl eep latency of no greater than 6 m nutes and objective
nmeasure of disrupted sleep during the daytine, as indicated

by no greater than 87.5 percent of sleep efficiency.



© 00 N o o B~ w N P

N RN NN NN R PR R R R R R R R
O N W N B O © O N o o0 »h W N R O

70

"Il take a nonent to describe the clinic
Vi sits because they were sonmewhat nore conpl ex given the
nature of how we assessed sl eepiness. The clinic visits
occurred on the first night imediately following their
final night of working the work shift. So if they had a
wor k week that was 3 nights long, then this clinic visit
woul d occur on night 4. If it was 5 nights long, the
clinic visit would be on night 6.

The clinic visits began with a dose of Provigi
adm nistered at 10:00 p.m, with objective neasurenents
begi nni ng and conti nui ng t hroughout the night, beginning
about 3 hours after. The MSLT was done between 2:00 a. m
and 8:00 a.m every 2 hours, as is standardi zed. PVT was
done between 1: 00 and 7:00 a.m, with the Karolinska
Sl eepi ness Scal e being done hourly just before each of
t hose.

| mportantly, the CA-C assessnents were done
after the last MSLT but prior to the daytinme sl eep episode
in which we assessed at the final visit
pol ysommographically their daytinme sleep which occurred
between 10:00 a.m and 6:00 p. m

A roughly equal nunber of patients were
enrolled into each of the treatnment groups, and agai n,
there was a | ow discontinuation rate due to adverse events,

approxi mately equal between the two treatnents. Again, the
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two treatnment groups were bal anced with respect to age,
gender, and race.

As in our previous trials, the severity of
excessi ve sl eepi ness and degree of sleep disruption was
bal anced across the two treatnents and unlike in those
patients with residual excessive sleepiness in OSA and in
fact nore so, at least at the time that we | ooked, than the
patients with narcol epsy. These individuals were, as you
can see by the highlighting here, significantly and
severely sl eepy as evidenced by a nean MSLT of
approxi mately 2 m nutes.

The clinicians rated themalso to be noderately
to severely ill, as indicated by the approxi mtely 50
percent of the patients who were rated as at | east narkedly
ill in overall clinical condition. And again, these
patients could recognize this sleepiness and rated it
t hensel ves as noderately to severely ill on the Karolinska
Sl eepi ness Scal e score.

Now, because of the nature of the disorder,
t hese individual s did, indeed, have a greater degree of
sl eep disruption, which has been characterized nany, many
times and as Dr. Roth described, as a consequence of the
m sal i gnnment that they are |iving under.

Provigil significantly inproved wakeful ness on

the MSLT test at final visit, as indicated by significant
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increases in the nmean sleep latency of this test, and these
effects and the Provigil treatnment was judged by the
clinicians as having significantly inproved their overall
clinical condition, as indicated by a greater number of
patients shifted to the inproved category in the active
group and as highlighted by the greater percentage of
patients who were rated as nuch or very nuch inproved in
overall clinical condition.

As in our other trials, these data provide
strong support for the clinical significance of this
treatnment, as do the data from our secondary outcone
measures. Shown here is the inprovenent in subjective
sl eepiness at the final visit on the Karolinska Sl eepi ness
Scal e and the inprovenent in | apses fromthe Psychonot or
Vigilance Test again at the final visit. Here you can see
that we enployed a 20-m nute test, not a 10-m nute test,
which is one of the reasons why these individuals, along
with their greater inpairnment conpared to the OSA patients,
were having at baseline greater than 1 | apse per m nute.
That Provigil significantly inproved performance in this
task can seen by -- again I'Il highlight statistical
significance was based upon the inprovenent in the active
group conpared to what was a worsening in the placebo
group, and that the difference between these two groups at

final visit represents about 10 |apses. So in fact



© 00 N o o b~ w N P

N NN N NN R R R R R R R R R
O D W N B O © O N o 00 »h W N R O

73
Provigil treatnment on this task was associated with
approximately 1 | ess | apse every 2 m nutes.

We al so neasured subjective sl eepiness by use
of electronic diaries assessed every 2 hours during the
ni ght shift and during the conmute home, not during the
hone, rather, but for the conmute hone. You can see that
Provigil was associated with a reduction in subjective
sl eepi ness while they were at work on the night shift, as
wel | as a reduction, using the sane scale we used in the
clinic, of their sleepiness during the comrute hone.

| f one | ooks at the percent of patients who
reported at | east one m stake, near m ss, or accident
during the night shift throughout the treatnent period, you
can see that there was a reduction in the percent of
patients who reported at | east one of these events
t hroughout the entire treatnment period for the night shift
and about a 15 percent reduction in the percent of patients
who reported an uni ntended sl eep epi sode during the night
shift.

Simlarly, there was a reduction in the percent
of patients who reported a nmi stake, near mss, or accident
during the commute hone, as well as approximtely a 9
percent reduction in the percent of patients who reported
at | east one uni ntended sl eep episode during the commute

hone.
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So to summari ze our shift work sleep disorder
data, again, as in our other nodels, we denonstrated
consi stent and significant inprovenents in objective
measur es of physiol ogic sleepiness using, in this case, the
MSLT gol d standard nmeasure of objective sl eepiness.

Provigil treatnment was recogni zed by the clinicians and

j udged to have been associated with inprovenents in overal
clinical condition. Provigil treatnment also in our
secondary outconme neasures was associated with inprovenents
in subjective sl eepiness, inprovenents in performance, and
importantly, inprovenents in subjective sleepiness in their
soci al and occupational settings.

So |'ve tal ked about within each disorder the
effects of Provigil on wakeful ness on nost of the neasures
that we've used. Now | want to spend just a few nonents
sumari zing the effects of Provigil across these disorders.

What's shown for you here are the MM data in
t hose studies in which we assessed the MM, and notably in
each of these studies, it was a primary endpoint. 1've
included a ot of the data, but what | want to highlight
for you is that in all instances statistical significance
was reached in each of these studies for both doses and in
the far right-hand colum, if you conpare the difference on
active, the net difference from placebo, what you see is in

t he narcol epsy studies, between a 2.7- and 3.0-m nute
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change, and in the additional study in which this
assessnent was done in OSA, between a 2.6- and a 2. 7-net
m nut e change.

| f you look at the data in which we utilized
the Multiple Sleep Latency Test, you see very simlar
effects. Again, statistical significance was reached in
nearly all cases except for the 200 mlligramgroup in
which there was a trend but didn't reach statistical
significance in our original narcol epsy program And if
you | ook at the net difference in the far right-hand
colum, the variability in treatnent effect outside and
across these disorders were in fact |less than the
variability within narcol epsy. $So in narcol epsy, the net
di fference was between .7 mnutes and 1.4 mnutes, while in
OSA and shift work sleep disorder, we denonstrated a
1.2-net mnute change and a 1.4-net m nute change,
respectively.

If one | ooks at the overall clinical condition,
you can see up here the percent of patients who were rated
as at least mninmally inproved in overall clinical
condition, which clearly shows a consistent inprovenment in
t he percent of individuals who the clinicians could
recogni ze the treatnment and judged this treatnent to be
clinically inportant.

You can also notice the remarkable simlarity
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in the percent of patients who were judged to be at |east
mnimally inproved in placebo.

Again, I'Il highlight for you that in al
studi es except one, there was a striking effect for those
i ndi vidual s who were rated as at |east nmuch or very nuch
improved in their overall clinical condition.

I f you |l ook at the Epworth Sl eepiness Scal e
score, finally, the subjective nmeasure that at |east in CSA
and in narcol epsy represents a quite face-valid assessnent
of the extent to which these individuals are able to
mai ntai n wakefulness in their daily lives, you can see
agai n remarkabl e consistency in the effects where Provigi
treatment is associated here with significant reductions in
the Epworth Sl eepi ness Scal e score and quite consi stent
across those two disorders in which we enployed this
neasur e.

Plotting on the sane scale -- and again, this
is adifferent scale I'lIl highlight -- you can see that the
effect size was quite simlar for the subjective scal e that
we enployed in our other measure of excessive sl eepiness
associated with disorders of sleep and wakeful ness, shift
wor k sl eep di sorder.

So, in summary, Provigil significantly inproved
wakef ul ness in patients with narcol epsy, obstructive sleep

apnea, and shift work sl eep disorder.
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Provigil inprovenents were judged by the
clinicians to be recognized and clinically significant as
i ndi cated by significant inprovenents in overall clinical
condi ti on.

Too, the patients were able to recogni ze this
i nprovenent and judged that Provigil was associated with a
significant inprovenent in their ability to maintain
wakef ul ness in their daily lives.

And finally, despite the differences in the
pat hophysi ol ogy associated with these three disorders,
Provigil consistently inproved wakeful ness across these
di sorders of excessive sl eepiness associated with sleep and
wakef ul ness.

I"d like to thank you for your tinme and your
attention, and I'd like to turn the podiumover to Dr.
Wendy Niebler who will be describing our safety data.

DR. NI EBLER. Good norni ng.

Dr. Roth and Dr. Hughes have highlighted for
you the commonality of the synptom of excessive sl eepiness
across the disorders of sleep and wakeful ness, as well as
t he consi stency of the wake-pronoting effects of Provigi
in three representative disorders of sleep and wakef ul ness,
specifically narcol epsy, OSA, and shift work sleep
disorder. | will now show you the safety data for

Provigil.
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As you have heard, Provigil has been approved
to treat the synptom of excessive sl eepiness associ ated
wi th narcol epsy since 1998 in the United States and is
actual ly approved in 27 countries worldw de. Extensive
wor | dwi de experience and clinical trial data have shown us
that Provigil is well tolerated.

The key nessage that | want to | eave you with
today is that the safety profile of Provigil treatnent for
t he synptom of excessive sl eepiness associated with OSA and
shift work sleep disorder is the same and in sone cases
better than the safety profile already outlined in the
current Provigil package insert, with no new safety
concerns identified. Therefore, because the safety profile
is so consistent across the three representative di sorders
studied, it is reasonable to conclude that the safety
profile can be generalized to the other disorders of sleep
and wakef ul ness.

During the clinical devel opnment program a
significant nunber of patients and subjects have received
Provigil. As highlighted for you here, over 1,000 patients
have received Provigil for at |least 6 nonths, over 700 for
at least 1 year, and over 300 for at least 2 years in
clinical studies. | want to point out that there has been
| ong-term exposure to Provigil in all three of the

representative disorders. This safety presentation
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i ncl udes informati on on over 480 narcol eptics, over 160
patients with OSA, and 90 patients with shift work sl eep
di sorder who have been treated with Provigil for at |east
12 nmonths in clinical studies. O note, the open-I abel
treatment extension of the shift work sleep disorder study
305 is still ongoing, and as of the end of August, actually
over 120 patients with shift work sl eep di sorder have been
treated with Provigil for at least 1 year. Altogether,
t here have been over 2,000 patient treatnment-years in
clinical studies.

For the purpose of the safety review for this
suppl ement al NDA, studies were grouped into popul ations and
data integrated. | will now wal k you through these study
gr oupi ngs.

The briefing docunent provided details on the
six principal studies across the three representative
di sorders of sleep and wakeful ness. The nunber of patients
who received Provigil or placebo within each disorder is
presented for you here. As you have heard earlier, these
studi es ranged between 4 and 12 weeks in | ength.

The integrated popul ation of the six principal
studi es includes al nost 1,000 patients who have been
treated with Provigil and al nost 600 who have been treated
wi th placebo. This population was referred to as the

principal studies in the briefing docunent.
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When the |l ong-term open-1abel extensions of
the six principal studies, as well as a few additional
supportive studies in narcol epsy and OSA, are added to the
data fromthe principal studies, an expanded popul ation
that includes information on over 2,100 patients is
created. This population was referred to in the briefing
docunent as all narcol epsy, OSA, and shift work sl eep
di sorder studies.

Wth the addition of data from studi es done in
ot her therapeutic areas, as well as pharnmacol ogy studies to
t he previous group, we create a popul ation that contains
information on nearly 3,800 adult patients and subjects
treated with Provigil. This population was referred to as
"all studies” in the briefing docunent.

The | ast two popul ations include patients
treated with Provigil in clinical trials for well over 2
years. The studies by disorders and the integrated
princi pal studies population formthe basis of this
presentati on because of the availability of conparator
arns.

Over the next three slides, | will reviewthe
adverse event profile, the serious adverse events, and the
adverse events leading to study withdrawal fromthe
princi pal studies and highlight the simlarities between

t he di sorders.
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Presented here is the adverse event profile for
the treatnment of excessive sl eepiness associated with
nar col epsy fromthe current Provigil |abel. The adverse
events can be conceptualized as occurring in two clinical
areas, those related to the central nervous system such as
headache, nervousness, and dizziness, and those related to
the gastrointestinal system such as nausea, diarrhea, and
anorexi a. Headache and nausea are the nost conmon adverse
events, and other adverse events occur at a | ow frequency.

The inmportant point here is that with the
addition of the adverse event profiles fromthe OSA and
shift work sleep disorder studies, the overall type and
i nci dence of adverse events seen in OSA and shift work
sl eep disorder patients treated with Provigil are simlar
to those seen in narcol epsy patients treated with Provigil.

Headache and nausea are the nbst conmon adverse events in
both of these disorders with Provigil treatnent as was seen
i n narcol epsy.

The incidence of headache actually declined in
the OSA and shift work sleep disorder population, and this
is not surprising because an associ ati on bet ween headaches
and narcolepsy is well established in the literature.

Over 90 percent of the adverse events were
judged by the investigators to be mld to noderate in

severity and nost of the adverse events occurred within the
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first nonth of treatnent for all three of the disorders.

Presented here is the serious adverse event
profile by body system seen with Provigil treatnent for the
currently approved indication of excessive sl eepiness
associated with narcol epsy. Serious adverse events
occurred at a lowrate, and there were no trends as to the
types of serious adverse events.

Wth the addition of the data fromthe OSA and
shift work sleep disorder studies, you can see that serious
adverse events occurred at a | ow frequency of 2 percent or
|l ess in these disorders as well. As with narcol epsy, there
were no trends or patterns as to the types of serious
adverse events seen within each disorder or between the
di sorders. The only serious adverse event that occurred in
all three disorders with Provigil treatnent was chest pain
which is included as part of body as a whole on this slide
and was reported in 1 patient each with narcol epsy, OSA,
and shift work sleep disorder out of 934 Provigil-treated
patients. O note, there were no deaths in the principal
studies in any of the disorders.

Adverse events |eading to withdrawal can be
examned in a simlar manner. Specific adverse events
| eading to withdrawal occurred at a |low rate in narcol epsy.
The nost frequent reason for withdrawal that was at a

hi gher incidence in the Provigil group than in the placebo



© 00 N o o b~ w N P

N RN NN NN R R R R R R R R R
O N W N B O © O N o o0 »h W N R O

83
group was headache, which is included as part of body as a
whol e on this slide.

Simlarly, in patients with OSA and shift work
sl eep disorder, there was no predom nance of any one
adverse event |leading to withdrawal fromthe study. As
wi t h narcol epsy, headache was one of the nbst conmon
reasons for study withdrawal both in patients with OSA and
shift work sleep disorder. However, again |ike narcol epsy,
it was the cause for withdrawal infrequently, specifically
inonly 3 percent of OSA patients and 2 percent of patients
with shift work sleep disorder.

The ot her nbst common adverse event leading to
wi thdrawal in patients with OSA was di zziness and in
patients with shift work sl eep disorder was i nsomi a, each
reported in 2 percent of patients. These are included as
part of the nervous body systemon this slide.

| have now denonstrated for you that Provigi
was wel |l tol erated when conpared to pl acebo treatnent
across the principal studies which, as you will recall,
were up to 12 weeks in |ength.

Since many of these disorders are chronic in
nature, I want to now show you the adverse event profile of
Provigil when it was adm nistered over a 1l-year period.

Longer-termtreatnment with Provigil for

excessi ve sl eepi ness associ ated with narcol epsy did not
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reveal patterns of adverse events different fromthat in
the principal studies, and the incidence did not
significantly change conpared to the principal studies.
Over the first year of treatment with Provigil, headache
remai ned t he nost conmon adverse event. |n general, the
adverse events occurred early in treatnent except for
i nfection which occurred at a steady rate throughout the
year.

When the adverse event profiles seen in the
first year of treatnent fromthe OSA and shift work sl eep
di sorder studies are added, you can see that the type and
i nci dence of adverse events are simlar to narcol epsy over
the sane tinme period, as well as simlar to what was seen
in the principal studies.

In addition, as | mentioned earlier, studies in
this supplenmental NDA were integrated into expanded
popul ations that included patients treated for well over 2
years with Provigil. The adverse event profile seen in
t hese populations is simlar to that already outlined for
you and Provigil continued to be well tolerated with | onger
treat nent.

Across all the studies with Provigil, again
with some of theminvolving years of treatnent, a total of
13 deat hs have been reported. Al of these deaths were

considered unrelated to Provigil treatnent. No trends were
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seen in the cause of death, and no deaths occurred in
patients with OSA or shift work sleep disorder.

On the next slide now !l wll summarize the |ack
of clinically relevant changes on vital signs, ECGs, and
| aboratory neasures seen with Provigil treatnent.

In the clinical studies, there were no changes
invital signs or ECGs including intervals with Provigi
treatment. No changes in | aboratory values were seen with
Provigil treatnment except for al kaline phosphatase and GGI
vari abl es. Mean values for al kaline phosphatase and GGI
showed small increases with increasing duration of exposure
to Provigil. However, few patients had el evati ons outside
of the normal range, and there were no effects seen on
other liver function tests. An inportant point here is
that all of these results are simlar to those already
described in the current Provigil |abel.

To end this section of the safety presentation,
| want to show you the adverse event profile fromthe
princi pal studies integrated across all three disorders of
sl eep and wakeful ness. As discussed, the type and
i nci dence of adverse events was simlar between the
di sorders studied and there was no concerning trend within
any di sorder or between disorders with regard to serious
adverse events or adverse events |leading to w thdrawal.

Therefore, it was felt that the adverse events for Provigi
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could be integrated as a way of presenting the adverse
event profile across the disorders of sleep and
wakef ul ness.

When the current Provigil |abel for the
treatment of excessive sl eepiness associated with
nar col epsy is shown next to the integrated profile, it is
possible to see the simlarities between the two. Both the
types and incidence of adverse events are conparabl e
between the two profiles. Headache and nausea renain the
two nost common adverse events, but the incidence of
headache is actually less in the new integrated profile.

As in the current |abel, other adverse events occurred at a
| ow frequency in the profile fromthe integrated principal
st udi es.

The next several slides will now focus on
specific topics of interest with regard to the use of
Provigil in the disorders studied. 1In this section, | wll
review for you Provigil's effect on bl ood pressure in
patients with residual excessive sl eepiness associated with
OSA, nasal CPAP use in patients with residual excessive
sl eepi ness associated with OSA, and sl eep when sleep is
desired.

| mentioned earlier that there was no effect on
vital signs with Provigil treatnment. However, | want to

specifically highlight the |ack of effect of Provigil on
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bl ood pressure in patients with OSA because OSA is known to
be an i ndependent risk factor for hypertension, and you may
recall fromthe briefing docunent that an adverse event of
hypertension was reported in a few patients in the OSA
st udy.

Bl ood pressure was obtai ned at each visit
during the principal studies, and the nmean systolic and
di astolic blood pressure over tine is presented for you
here for the two principal studies in CSA. As you can see,
bl ood pressure did not change during the studies with
Provigil treatnent.

Besi des eval uating the nean changes, it is
useful to look for specific changes. The percentage of OSA
patients with a clinically significant change in bl ood
pressure at final visit in the clinical studies is
presented here. A clinically significant change was
defined as either systolic blood pressure of at |east 140
mllimeters of mercury or a diastolic blood pressure of at
least 90 mllinmeters of mercury and a greater than 10
percent increase. As you can see, the percent of patients
with a clinically significant change is conparabl e between
the Provigil and placebo treatnent groups.

As you have heard, as part of nanagi ng
excessi ve sl eepiness, the treatnment of the underlying

di sorder should be optimzed and the treatnment for
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excessi ve sl eepiness should not interfere with the primary
treatment. 1In the case of patients with OCSA, as you have
heard, nasal CPAP is considered the primary treatnent.
Because of this, I want to highlight for you the | ack of
effect of Provigil on nasal CPAP use in patients with
resi dual excessive sl eepiness associated with OSA

The results of nasal CPAP use seen during the
princi pal OSA studies are presented for you here. Study
303, the 12-week study, is on the left and study 402, the
4-week study, is on the right. Hours of nasal CPAP use are
presented on the y axis. As you can see, nasal CPAP use
was high at baseline, above the national average of 4 to 6
hours per night, and that |evel of use was maintained
t hr oughout both studies.

It is well established in the literature that
nasal CPAP use decreases over tinme, and if you are
wonder i ng what happened to nasal CPAP use with |ong-term
Provigil treatnment, here are the results fromthe 1l-year
| ong-term treat ment extension of OSA study 303. Presented
here are patients who conpleted the study with nean nasal
CPAP use for the same group of patients presented for each
interval of tine. There was a small decrenent in mean
nasal CPAP use over the first 9 nonths and none after that.

O note, the decline in nasal CPAP use is simlar to that

reported in the literature and nean use over the year of



© 00 N o o B~ w N PP

N NN N NN R R R R R R R R R
O N W N B O © O N o 00 »h W N R O

89
treatment renmai ned well above the average nightly use of 4
to 6 hours established in the literature.

Next | will show you the |ack of effect of
Provigil on sleep when sleep is desired. As you wll
recall, Dr. Roth nmentioned that a wake-pronoting agent
shoul d not adversely affect sleep when sleep is desired.
You may also recall fromthe briefing docunent and earlier
in ny presentation that insomia was reported as an adverse
event in a few patients in the Provigil clinical studies.
In the clinical studies, polysomograns were conducted at
night in patients with narcol epsy and OSA and during the
daytine in patients with shift work sleep disorder to
obj ectively assess whether Provigil treatnent adversely
af fected sl eep when sl eep was desired.

One neasure of disturbed sleep fromthe PSGis
sl eep efficiency which is the percent of tinme in bed spent
asl eep and which is presented for you here with narcol epsy
studi es across the top and OSA and shift work sl eep
di sorder studies across the bottom As you can see, there
was no change in sleep efficiency in any of the three
di sorders with Provigil treatnent.

Anot her neasure of disturbed sleep fromthe PSG
is the tine awake after sleep onset, which is presented for
you here with narcol epsy studies again across the top and

OSA and shift work sleep disorder studies across the



© 00 N o o B~ w N P

N RN NN NN R PR R R R R R R R
O N W N B O © O N o o0 »h W N R O

90
bottom As you can see, there was no del eterious effect on
the patient's ability to stay asleep in any of the
di sorders with Provigil treatnent.

| want to further highlight the | ack of effect
on sl eep when sleep is desired, specifically in patients
with shift work sl eep disorder, because as many of you
know, these patients have difficulty sleeping during the
daytinme. Therefore, besides assessing sleep with daytine
PSGs, subjective evaluation of daytinme sleep was undertaken
in the shift work sleep disorder studies with the use of
di ari es.

O specific interest in these patients is
whet her nighttine adm nistration of Provigil led to
patients spending less tine in bed during the day, and this
data is presented for you here. As you can see, Provigi
treatnent did not lead to a decrease in the amount of tinme
patients spent in bed during the day after working night
shifts. These data all support the conclusion that there
appears to be no adverse effect on sleep when sleep is
desired with Provigil treatnent for any of the disorders of
sl eep and wakef ul ness.

| want to end the safety presentation by
briefly highlighting for you the data collected through
phar macovi gi | ance surveill ance since the approval of

Provigil. As | nmentioned earlier, Provigil is approved in
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27 countries worldwide. Nearly a quarter mllion patient
treatment-years have occurred with Provigil since the first
approval through February of this year. Postnmarketing
adverse drug reactions have been reported with a | ow
frequency simlar to adverse events in the clinical
studies. Also consistent with the clinical studies, the
nost conmon post marketing adverse drug reactions reported
have been headache and nausea. These results fromreal -
worl d use validate the safety profile fromthe clinica
studies that | have presented to you today.

So, in summary, Provigil has been extensively
eval uated and Provigil is well tolerated.

In the clinical studies, Provigil treatnent did
not result in any clinically relevant changes in | aboratory
measures, ECGs, or vital signs, did not interfere with
nasal CPAP use in patients with residual excessive
sl eepi ness associated with obstructive sl eep apnea, and did
not interfere with sleep when sleep was desired in any
di sorder.

The safety profile of Provigil for the
treatment of excessive sl eepiness associated with OSA and
shift work sleep disorder is the sanme as the safety profile
in the currently approved Provigil |abel for narcol epsy
with no new safety concerns identified.

Lastly and nost inportantly, because the safety
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profile of Provigil is so favorable and consi stent across
the three disorders studied, we can conclude that Provigi
will be well tolerated for the treatnment of excessive
sl eepi ness associated with other disorders of sleep and
wakef ul ness.

Thank you for your tinme, and Dr. Russell wll
now provi de concl udi ng remarks.

DR. RUSSELL: Thank you, Dr. Niebler.

So, in summary, what you have heard today from
Dr. Roth and Dr. Hughes is that excessive sleepiness is a
prom nent and di sabling synptom of disorders of sleep and
wakef ul ness and that narcol epsy, obstructive sl eep apnea,
and shift work sleep disorder are representative disorders
of sl eep and wakef ul ness whi ch have excessive sl eepi ness as
a primary conplaint. 1In clinical studies conducted with
Provigil, Provigil treatnent significantly and consistently
i mproved wakeful ness across the disorders and across both
obj ective and subjective efficacy neasures.

The safety profile of Provigil was conparable
across all disorders studied with no popul ati on-specific
safety concerns noted. And inportantly, the safety profile
of the expanded patient population is conparable to the
safety profile in the current Provigil |abel with no new
trends energi ng.

So, in conclusion, Provigil is consistently
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effective and well tolerated, and therefore the treatnent
effect of Provigil can, we believe, be generalized to
di sorders of sleep and wakeful ness. And therefore,
Provigil should be indicated to i nprove wakeful ness in
patients with excessive sl eepiness associated with
di sorders of sl eep wakef ul ness.

Thank you for your attention and we're now
happy to take questions, but before doing that, | just
woul d i ke to highlight that we have several advisors
sitting with us who woul d be happy to answer questions too.

DR. KAWAS: Thank you very much, Dr. Russell
and t he conpany.

The floor is now open for questions to the
sponsor.

DR. AZARNOFF: In view of one of the questions,
| wonder if either in the protocol or in discussions with
the FDA a clinically significant difference in the
endpoi nts was det erm ned.

DR, RUSSELL: Sorry. | didn't quite catch that
guesti on.

DR AZARNCFF: Was there a definitive decision
in the protocol stating that so nmuch change was clinically
significant or was a discussion with the FDA done in which
aclinically significant endpoint was determ ned?

DR. RUSSELL: The di scussion with the FDA
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revolved | argely around the use of two prinmary outcone
nmeasures for all of the popul ations studied. They wanted
us to include an objective neasure of sleep |atency, so
either the MM or the MSLT, and a clinical neasure, which
was the C@-C. Those were largely the discussions that
t ook pl ace around endpoi nts.

DR KAWAS: Dr. Katz?

DR KATZ: Yes. | just want to ask a question
related to the fundanental issue that we are particularly
concerned about which has to do with how we know that the
di sorders studied actually are representative of the
vari ous categories that have been created and in which they
presumably are the nost common. And of course, the next
critical question is how do you know that the drug is going
to work the sanme in those. So | don't know whether or not
you want to have that discussion now, but | thought maybe
we coul d ask the sponsor.

The categories you' ve created are constructs,
and for that matter, the pathophysiol ogy, the description,
the sleep drive, the circadian drive, the wake propensity,

t hese are concepts that have been devel oped or constructed
or created. They don't necessarily, | don't believe,
represent actual truth, and there are ways that people have
tried to understand these conditions. The pat hophysi ol ogy

of these categories or even of the specific conditions you
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studied, let alone the ones that weren't studied, isn't
known with certainty, is it? | think that's probably a
fair statenent.

So what allows us to conclude, other than the
fact that there is an assertion that the pathophysiology is
the sane within a particular category, reliably that in
fact these diseases are interchangeable within a given
category? And how do | know that if the drug works in
shift work that it nust, perforce, work in jet lag? Again,
t he pat hophysi ol ogy, the etiology of these things are al
not known conpletely, and so |I'm wonderi ng how we meke t hat
| eap. W could either talk about that now or --

DR RUSSELL: Dr. Czeisler?

DR CZEI SLER  Thank you very much, Dr. Katz.

The question about these constructs that you' ve
rai sed and the question about the pathophysiol ogy, you' ve
said that they don't necessarily represent actual truth.
While that may be literally correct, there has been
extensive work on | ooki ng at the pathophysi ol ogy and the
concepts that Dr. Roth tal ked about in ternms of |ength of
prior waking, in terns of the duration of the nightly sleep
epi sode and the buildup of the sleep drive and the sleep
| oad versus the inpact of circadi an phase that have been
formalized into mat hematical nodels. And these

mat hemati cal npbdel s have been reviewed at a series of
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i nternational workshops that began first in Switzerl and,
continued with the workshop that we sponsored at Harvard,
and nost recently with a workshop that was sponsored by
NASA and organi zed by Dr. D nges.

At those workshops, these nodels that Dr. Roth
descri bed of this physiol ogi c and pat hophysi ol ogi ¢ system
have been subjected to rigorous conparisons with data from
| aboratory investigations. The nodel that Dr. Roth showed
of these different factors and specifically the way that
they interact to drive changes in sleepiness and sl eep
t endency have been validated by those kinds of studies in
direct conmparison with the predicted results fromthe
nodel. | don't exactly know what actual truth is, but in
conparison with the results of carefully conducted trials,
t hose constructs that Dr. Roth presented have been
systematical ly vali dat ed.

The way they interact to produce di sease has
al so been studied in |aboratory investigations in which,
for exanple, the interruptions of sleep that are associ ated
wi th sl eep apnea have been sinmulated even in individuals
who don't have sl eep apnea but whose sleep is simlarly
interrupted, producing simlar |evels of increased sleep
t endency.

Wth respect to the way circadi an m sal i gnnment

interacts with both acute and chronic sl eep deprivation,
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t hose have al so been systematically investigated by
recreating what occurs in the clinical situation in the
| aboratory and denonstrating the same kinds of deficits.

So in every way that we know how to investigate
t hese conditions, what we understand about themis that
they go through this final commobn pathway to produce
excessive sleepiness in the manner that Dr. Roth descri bed.

DR. KATZ: And those studi es have been done --
|"mnot exactly sure | understand what those studies are --
in all of the disorders that are subsumed under these
vari ous categories, let's say, circadian msalignnment -- |
forget the other two. So there have been studi es done?
Let's say in circadian msalignnent, there's a nunber of --
| forget how many entities are subsumed under that. Six or
seven or eight, whatever it was. There have been the
studies of the sort you' re describing that have
denonstrated, in quotes, a simlar final common pathway for
all of those?

DR. CZEISLER Yes, that's true, Dr. Katz. |If
we | ook, for exanple, at the category of circadian
m sal i gnment and we | ook at each of the specific disorders
that are associated with circadian m salignnment, these have
each been systematically investigated in not just one or
two, but hundreds of |aboratory studies in which del ayed

sl eep phase syndronme has been sinulated by shifting, even
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in individuals who don't have del ayed sl eep phase syndrone,
their sleep to the sane phase relationship that a patient
woul d have with del ayed sl eep phase syndrome with respect
to the output of their circadi an pacemaker. And the sane
ki nds of synptons can be created in normal healthy
i ndi viduals without this conplaint sinply be recreating the
m sal i gnment of circadian phase that was illustrated in the
slides that Dr. Roth gave. Inportantly, in patients with
del ayed sl eep phase or advanced sl eep phase or non-24-hour
sl eep-wake syndronme by changing the timng of their sleep-
wake schedule, with respect to known nmarkers of the output
of the circadi an pacenaker, all of their synptons can be
conpl etely resol ved.

So, for exanple, if you take a patient -- and
this has been done in |aboratory studies -- with non-24-
hour sl eep-wake schedul e and put themin an environnent
where the period of the timng of their sleep-wake
schedul e, instead of being 24 hours, is put on a schedule
so that it is consistent with the period of the circadi an
pacemeker that they are exhibiting on the outside world,
their clinical condition goes away. So we can take
patients and have taken patients with del ayed sl eep phase
syndronme, shifted the timng of their sleep in the
| aboratory, had them sleep at a properly aligned phase

relationship to their output of their circadi an pacemaker,
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and again the clinical condition goes away.

So we believe that we do understand the
pat hophysi ol ogy of these disorders and that shift work
sl eep disorder is representative of these conditions and
produces, through the same final commobn pat hway, the
synptons that are observed of excessive sl eepiness.

DR KAWAS: | need to understand this a little
bit better, Dr. Czeisler, because | do agree this is a
cruci al point today.

While | certainly understand that all those
peopl e m ght be sleepy and while | al so understand that you
can put people in the lab and do things to make them
sl eepy, what | still don't conpletely understand is how you
know from mat hemati cal nodeling or systematic studies,
which are the terns you keep using, how that tells us that
all of these people will respond equivalently to treating
their sl eepiness in the sane way.

DR. CZEI SLER My understandi ng of the question
that Dr. Katz asked originally was taking these heuristic
nodel s that Dr. Roth presented, how do we know that these
nodel s of the systemrepresent the final pathophysiol ogic
pat hways to produce excessive sl eepiness. Wat | said or
tried to say was that the mathematical nodels that have
been devel oped have systematically investigated by, for

exanpl e, to answer your question, changing the duration
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chronically of nightly sleep episodes, shifting the phase
of sleep episodes with respect to the tine at which they
ordinarily occur, and through investigations of that nature
have tested mat hematical nodels, a series of different
ones, that have been proposed. W have been working on the
devel opnent of these nodels for over two decades in our own
group, and the nodel that Dr. Roth presented is consistent
with the best of the nodels and consistent with nodels in
whi ch there is consensus worl dwi de anong investigators at
many different institutions |looking into this question that
it is an interaction between increasing sleep drive that is
associated with length of time awake. So just as we all
| earn when we were children, the |onger that you' re awake,
the greater will be the drive for sleep, this increasing
honmeostatic sleep drive. That is one inportant factor that
has to be considered in determ ning how sl eepy we are.

The second is how | ong we sl eep at night
because this restorative value of sleep reduces honeostatic
sl eep drive when we are asleep if the sleep is consolidated
and not interrupted, as it is, for exanple, hundreds of
times per night potentially in sleep apnea, but if you are
able to maintain consolidated sleep w thout interruption,
then the increasing honeostatic sleep drive should
di ssi pate when you are asl eep.

And the third principal interacting factor is
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this circadian drive for wakefulness, and it is the
circadian drive for wakeful ness that helps us to naintain a
consol i dat ed bout of waking throughout the day because
unli ke other mammals, we don't take little rat naps and cat
naps throughout day and night. W have a consolidated bout
of waking and a consol i dated bout of sl eep.

The way that is achieved is by the interaction
of two opponent processes, and those two opponent processes
are illustrated here. The circadian systemhas its maxi nal
drive for waking just before we go to sleep at night, which
is paradoxical, and its maximal drive for sleep just before
we wake up in the norning. That opposes what woul d
ot herwi se be an increasing drive for sleep that occurs
during the daytinme, as we are awake for an extended nunber
of hours, and it is that interaction that allows us to
maintain a relatively stable | evel of wake propensity in
t he normal consol i dated waki ng day.

But this interacting systemis fragile so that
if we don't get the restorative sleep that we need at
night, this doesn't decline, and then you begin the next
day, as Dr. Roth said, with an increased honeostatic drive
for sleep which drives down your wake propensity and | eads
to excessive sleepiness. |[|f you have sleep that is too
short during the night, the sane thing happens. If you

have it shifted, the sanme thing happens.
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DR. KAWAS: (kay. You got nme nore than hal fway
there. | now have a better appreciation of the mathematics
of that nodel and how the bal ance is relevant for the
out cone of sl eepi ness.

So now the part | need to better understand,

t hough, is how do I know? That's a mathematical nodel as
opposed to physiol ogi c di sease processes because we're not
tal ki ng about normal sleepiness now. W' re talking about
di sease. So how do | know that if an individual has
excessi ve sl eepi ness because sonmething is wong with the
sleep drive, the blue lines up there, that they wll
respond equally and equivalently and just as well as
sonebody who has a problemw th the yellow |lines? That is,
their pathology is in the circadian drive for wakeful ness.
How do | know that a drug will work on a di sease no matter
how it's affecting the left side?

DR CZEI SLER  So the nodel has been tested by
sinmul ating the pathologies in the | aboratory and show ng
that it produces a simlar |evel of increased sleep drive.

Sonme nodels can't be tested in the |aboratory that way.
For exanpl e, narcol epsy, because that is a disorder of
sl eep-wake regulation that can't be sinulated by recreating
the abnormalities of the hypocretin producing neurons in
t he brain.

In each of those clinical instances, clinical
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studi es, such as the ones that Cephal on has presented here,
have been conducted in which predictions of the inpact of
nodafinil have been eval uated, and the outcone in each of
those clinical conditions is consistent with a reduction in
ei ther homeostatic sleep drive or the adverse inpact of
m sal i gnment of the circadi an phase that is consistent with
a conmon nmechani sm

| f we could show slide 30, as Dr. Roth pointed
out, the drive for wakefulness that is comng to the cortex
fromthese hypothalamc regions -- nodafinil, by a
mechani smthat is not conpletely understood, as Dr. Roth
poi nted out, increases that drive for wakeful ness and hel ps
to overcone the excessive sleepiness that is produced in
each of these three different categories of sleep disorders
by what we think is a common nechani sm

DR. KAWAS: W think it's a comobn nechani sm
agai n, because of this mathematical nodeling --

DR CZEI SLER  No.

DR. KAWAS: -- or because of some other reason
"' m m ssing here?

DR CZEISLER: W think that it's a conmon
mechani sm because of what is known about, as Dr. Roth
poi nted out, nodafinil increasing the drive fromthese
hypot hal am ¢ areas that produces cortical arousal.

DR. KAWAS: And you would then predict, if a
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patient's problemhas nothing to do with reduced
wakef ul ness drive, but rather has to do with excessive
sl eepi ness drive, that the drug still should work
equivalently in the sane effect size?

| nean, to bring it down to a different |evel
to explain ny confusion, obesity, for exanple, is either
because you eat too nuch or you exercise too little or you
have a thyroid problemor whatever. But a drug to suppress
appetite will only work presumably in the people who have
obesity on the basis of increased appetite, not on sonebody
who has it on the basis of thyroid dysfunction or whatever.

DR CZEI SLER R ght.

DR KAWAS: So I'mtrying to understand to what
extent we understand that the nmechanisns really are the
sanme in these disorders.

DR. ROTH. I'mjust going to repeat what was
said. Basically, there are two questions. One, what are
the units within each one, and then how do they go to the
sanme thing? How does nodafinil then work?

How the units work, very sinply as | tried to
show and as Dr. Czeisler just pointed out, those groups,
for exanple, sleep-related breathing disorders, periodic
| eg novenents -- it's very clear if you fragment sleep,
whet her that's due to | eg novenents, whether that's due to

respiratory events -- and in both of those instances
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clinically, there are publications which show that the
degree of sleepiness is directly correlated with the degree
of sleepiness. So there is a one-to-one relationship with
t hat .

Simlarly, if |I experinmentally do that -- as
Dr. Czeisler said, Dr. Bonnet has published that; our
| aboratory has published that -- you then increase
sl eepiness in a normal individual. |If you decrease arousal
in an apnea patient, in the | eg novenent patient, or in
t hat experinmental situation, you get rid of that
sl eepiness. So these systens -- Dr. Czeisler said that
very elegantly in the area of circadian rhythm di sorders.
You know, again, one of the things that's very
inmportant is what is the reality of these categories
fitting together. Well, they fit together because they're
exactly one-to-one with what the 1CSD has. You have
circadian rhythm di sorders. W call them m salignnent.
They' re call ed neurol ogi cal sleep disorders. W call them
sl eep-wake dysregul ation. The only thing we coll apse are
t hese sl eep-rel ated novenent disorders and respiratory
di sorders. So very clearly, they all fit into that
cat egory.
Now, what do those three have in comon? |
t hi nk, again, what we just pointed out. Wat they have in

common is the major output of the SCN, the major output of
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all the hypothalamc areas is to produce cortica
activation. Al of these disorders decrease cortica
activation.

What nodafinil does -- again, this data cones
fromJouvet -- in terns of where it does it, it does it at
t he hypot hal amus. But al so very good i nmagi ng data that
shows that regardl ess of the cause, if you give nodafinil
you wind up with greater activation of cortical activity.
So they all lead up to cortical activity. That's what the
final effect of nodafinil is on cortical activity.

So you're absolutely right. There are 15
di fferent ways you get up there, but you wind up in the
sane place, a decrease in cortical activation, and that's
what you're treating.

DR. KAWAS: Yes, please. Dr. Krahn and then
Dr. M gnot.

DR. KRAHN: |'d appreciate it if you' d comment
on the choice of sleep diaries, subjective data, for
assessing total sleep time in patients with shift work
sl eep disorder. One issue is whether people wll
voluntarily restrict their sleep even though they may have
the capacity to sl eep when having access to an alerting
agent for a condition like that.

DR, RUSSELL: | think that's why we | ooked

specifically at the total tinme in bed, and so if they were
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taki ng a wake-pronoting drug, would they therefore say, oh,
| don't need to go to bed anynore during the day in the
shift work sleep disorder population. | think what Dr.

Ni ebl er showed you is that that really wasn't the case.
Despite taking nodafinil, or Provigil, they actually spent
the sane anount of tine in bed that they did before, highly
suggesting that they weren't neglecting the tinme in bed
because they were taking the drug, and that's depicted for
you here agai n.

DR. KRAHN. My concern is that that's
subj ective data based on the participant's self-report, and
that's the issue I'd |ike to just hear nore about.

DR. RUSSELL: This is fromdiaries, so yes,
it's their self-report.

What we al so did was dayti ne pol ysommograns at
the end of the study where they had a fixed tinme in bed,
and that was where the sleep paraneters, in terns of sleep
efficiency, and wake after sleep onset were shown from

DR MGNOT: | have two small questions. One
of them was regarding the adverse events |leading to
stopping the treatnment in the sleep apnea group. It | ooks
like there were nore people stopping treatnent in the sleep
apnea group than in other groups due to adverse events.
was wondering, it looked like the profile of the effect of

the drug was slightly different in that group. | was
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wondering if you can comment on that in terns of dizziness
or --

DR. RUSSELL: The actual overall adverse event
profile was pretty simlar in the obstructive sleep apnea
patients, specifically the adverse events leading to
wi t hdrawal , as outlined by body system here. The profile
is kind of the same. Perhaps there's a little bit nore in
t he nervous system |If | could have the breakdown of the
actual OSA adverse events, I'lIl be able to show you that.

DR. M GNOT: These are body as a whole, for
exanpl e.

DR. RUSSELL: Body as a whol e includes a nunber
of adverse events, and | just need to get you the actual
adverse events leading to wthdrawal .

DR. M GNOT: And the other question -- maybe
during that tine you can answer -- | had was regarding
restless | eg syndrone, obviously another cause of sleep
di sruption that's fairly conmon. | think in your
presentation, you're indeed touching the three main areas
of sleep nedicine, but another very conmon sl eep disorder
is indeed periodic |leg novenents during sleep or restless
| egs syndronme. Cbviously, |I'msure you had sonme data in
terms of |eg nmovenents in your popul ation because it's
fairly comon.

| know the data in narcol epsy because |'ve
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| ooked at it when it was published. Wth nodafinil, there
was no effect, | think, on |leg novenents during sleep in
patients with narcol epsy that have al so periodic |eg
nmovenents. But |'m wonderi ng what happened in these other
groups. I'msure you |l ooked at that.

DR, RUSSELL: Just like in narcol epsy, we saw
really no incidence of increased | eg novenents when it was
| ooked at by PSG

DR. KAWAS: Are you concluded, Dr. Mgnot? Do
you have the ASEs waiting for right now, or should we go on
to anot her question while you're | ooking?

DR RUSSELL: Can | have the actual adverse
events leading to withdrawal please? |1'msorry. They're
just getting it. I'msorry for the del ay.

These are the actual adverse events that led to
wi thdrawal in the OSA studies. As you can see, the actual
nunbers for each particul ar adverse event are really pretty
smal |, and simlar to those that we've identified in the
ot her prograns as adverse events that nmay lead to
wi t hdr awal .

DR. M GNOT: Thank you.

DR. KAWAS: Dr. Tenpl e?

DR TEMPLE: You've made the case that the
normal attenpts to sleep in all of these conditions are not

adversely affected, but they' re also not inproved. If a



© 00 N o o B~ w N P

N NN N NN R PR R R R R R R R
O N W N kB O © O N o 00 »h W N R O

110
shift worker has trouble getting a good night's sleep, this
doesn't change that, right, because the total sleep was
about the sane in both cases?

DR RUSSELL: That's correct.

DR TEMPLE: So if | were to say the only thing
you need to postulate is that this stinulates your drive
for wakeful ness and there's no reason to presune anyt hing
el se, would there be sonething wong with that concl usi on?

| ask that because that's not an unfamliar
property of drugs, as you probably can see ne I'mtrying to
make sure of this norning. It seens to ne that's probably
t he best basis for your argunent, that whenever whatever is
goi ng on, whether it's apnea, shift work, or narcol epsy,
and you m ght add, sleep deprivation, if you take this
stuff at the tinme you want to stay awake, it probably hel ps
you stay awake, not unlike coffee, but nmaybe better than
cof fee and wi thout as much tachycardi a or sonethi ng.

DR. RUSSELL: That's certainly our concl usion.

DR. TEMPLE: Ckay. Now, why doesn't it keep
you awake at night? 1Is that a pharnmacokinetic thing? |Is
the effect of the drug gone by that time? | probably
shoul d remenber this fromthe original subm ssion, but I
don't. There are all these tests of wakeful ness and things
like that. | presune that by the tine it's time to go to

bed, the drug isn't having an effect on those things. You
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don't have increased sleep latency, and is that just sinply
because the drug is gone?

DR. RUSSELL: Yes, pretty nuch so. Fromthe
phar macoki neti c paraneters we can say that you've fallen
wel | below the plasma | evel of nodafinil required for
wakef ul ness by the time you go to bed.

DR. TEMPLE: Presumably if you took this at the
wong tinme and you got screwed up and took it just before
bed, that would probably not be a good thing.

DR. RUSSELL: That's probably not a good thing
to do.

DR. TEMPLE: | noticed in the shift work thing,
you take it before you go to work or just before. So
that's right at the tinme you want to do it. Well, wth
nar col epsy, you take it in the norning | suppose.

DR RUSSELL: Yes.

DR KAWAS: Dr. Ebert?

DR EBERT: Just a followup related to the
phar macol ogy of the drug. Mst of the studies, of course,
have used long-termtherapies in patients with persistent
problens. 1Is there evidence that the drug works after just
one or two doses in activating the cortex so that if you
were going to use it, for exanple, on a tinme zone change
syndrome where you mght only need to take this for 1 or 2

days, that its onset would be rapid enough that it would
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work in that circunstance?

DR. RUSSELL: 1'd like to ask Dr. Dinges to
answer that because he specifically | ooked at this.

DR. DINGES: |'mDavid Dinges fromthe
Uni versity of Pennsyl vani a.

We have done | aboratory studies on how rapidly
the drug affects people who are performng, as well as
recording EEG et cetera, and the effect is very rapid.
It's certainly within an hour and actually even shorter
than that. You begin to see benefits fromit. By 2 hours,
it looks like it's up at whatever you're going to get and
then it sustains for its half-life of about 12 hours.

DR. KAWAS: Just for ny information, can you
tell me what kind of study you did to show the effect in an
hour ?

DR DI NGES: These were studies in which
heal thy adults were kept in a |laboratory for 10 days in
doubl e- bl i nd pl acebo-controlled trials, were given the
medi cation at different times or given placebo at different
times, and the placebo group al ways got placebo, and were
being tested on test bouts, and had EEG conti nuously
recorded and a series of other biological nmarkers,
cardi ovascul ar, et cetera, and blood |levels for key
hor nones, catechol am nes, et cetera, in part because we

were interested in how this drug conpared to caffeine and
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sone ot her substances we had studi ed.

DR. KAWAS: And the specific outcone that
showed a di fference between placebo and --

DR. DINGES: Sone of those that you saw here,
as well as others. So the |apses on the psychonot or
vi gi |l ance task, cognitive throughput on the digit synbol
substitution task, nental arithmetic perfornmance, al
showed fairly rapid responses. Critically inportant are
t he nunber of |apses drop off dramatically if the drug is
gi ven to sonmeone who's heal thy but sl eep-deprived.

Qoviously, if you give it to people before
they' re sl eep-deprived and they're otherw se healthy, you
don't see anything at all in the performance. There's no
addi tional inprovenment in performance. It |ooks pretty
much |i ke they | ooked in the placebo group. There's no
fundanental difference.

DR KAWAS: So those studies were done in
sl eep-depri ved people, but nobst people on jet lag aren't
necessarily sl eep-deprived. They're just trying to sleep
at a completely different tinme and wake at a conpletely
different tine. So can you relate your results to the jet
| ag i ssue for us?

DR DINGES: Well, as Dr. Czeisler said, this
heuristic nmodel -- it's true that in jet lag you're trying

to be awake at a tine your brain is trying to go to sleep
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and vice versa in that sense, but because the circadian
system al so i nfluences sleep duration, you can actually
build up a sleep debt in jet lag as well, and it's really
both of those things. That's really why the slide showed
the two together. |It's the two processes interacting in
t he neurobiol ogy that sort of determ ned the cortical |evel
of capability, the ability to sustain the wakeful ness, et
cetera.

In fact, just to be thorough, we do studies.
We've run nore than 100 people where we flip their
circadian tine. W sinulate jet lag and shift work and
have themlive chronically on that. W, in fact, do that
in the | aboratory as well where we'll give the sleep during
the day and keep themup at night, and we've | ooked at
this. Again, you get pretty nuch an i mediate, within an
hour response in neurobehavioral functioning if there is
sl eep pressure in the systemor if they're at an adverse
ci rcadi an phase.

DR RUSSELL: | think Dr. JimWlsh has al so
got a comrent on this aspect too.

DR WALSH  This is JimWlsh fromSt. Louis.

Let ne just add that we did a study of
simul ated shift work, the first night or two of which you
could call sinmulated jet lag. W used the PVT, the MAT

t he Karolinska scal e and conmpared in a doubl e-blind,
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pl acebo-control |l ed fashion at night from approxi mately
11: 00 p.m at night to approximately 7:00 a.m in the
nmor ni ng and showed robust differences between nodafinil 200
mlligrams and placebo all night long and in fact for 5
successi ve nights.

DR KAWAS: Dr. Kattah?

DR. KATTAH: | want to explore a little further
t he presence of headache in these patients. If you | ook at
t he studies 303 and 402, the incidence on nodafinil of
headache was about twofold that of the baseline. These
pati ents, because of the body habitus, obesity and so
forth, are propensed to have pseudotunor cerebri, and |
wonder if you can tell us nore about the nature of the
headache. You showed a slide saying that not many w t hdrew
fromthe trial because of the headache, but it makes ne
wonder. In all the other groups, although headache is
present, it's not as nmuch as the patients with sl eep apnea.
You have 25 percent of 292 patients; whereas, the placebo
was 12 percent of 188 patients.

DR RUSSELL: W have | ooked at headache. The
i ncidence is as you describe. Very generally, the
headaches are mld to noderate in severity, start early on
in the course of treatnent, and are of short duration. So
they go away with continued dosing. This is the sane

across the treatnent groups.
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DR KAWAS: Dr. Katz?

DR KATZ: Yes. | just want to go back to the
fundament al approach that we're dealing with here today. |
just want to nmake explicit, in particular for the new
commttee nenbers and our guests who will be voting, how
this situation differs in part in a very fundanental way
fromwhat we ordinarily do.

Typi cally when we approve a drug, it's for a
specific disease or a synptom of a disease in that one
setting and we're very enpirically driven. |If the patients
are better on the drug conpared to placebo for that
particul ar condition, Parkinson's, epilepsy, whatever it
is, we approve the drug. W don't usually have or perhaps
we never have a conpl ete understandi ng of the
pat hophysi ol ogy of the di sease and we certainly never have
a conpl ete understanding of all the possible nechanisns of
action of the drug. W just know that the patients were
better. W rarely are in a position to extrapol ate beyond
the condition that was studied. So if you study a drug in
patients with Parkinson's disease, for that natter, we nake
di stinctions between early and | ate Parkinson's disease.

If it works, we say it works. [It's indicated for that
condi tion.

Here, obviously, there's enpirical data.

They' ve studied several different settings and the drug has
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been shown to be effective | believe. But we're being
asked to do sonething else as well. W're being asked to
extrapol ate those results beyond the conditions studied.

As | said before and as you're hearing, typically when you
do that -- it doesn't happen that often, but when we do
that, we have to pretty nmuch believe we understand the

pat hophysi ol ogy of the disease and the mechani sm of action
of the drug so that we can predict with a reasonabl e high

| evel of certainty that the drug is going to work in those
situations in which it has not yet been studied. Those are
predi ctions and we usually don't nmake those sorts of

predi ctions and we usually don't have that kind of detailed
under st andi ng about the pat hophysi ol ogy or the nmechani sm of
action of the drug, as | said.

So this is unusual. [It's certainly not that it
can't be done, and it's been done in the past. But we have
to acknowl edge explicitly the fundanmental ly different
approach we're being asked to take here. You may find, of
course, that the argunent has been made, that the case has
been nade that we really do understand the pathophysi ol ogy
at | east of the synptom of excessive sl eepiness across this
uni verse of disorders and we understand enough about how
the drug works to be able to say, oh, yes, it's going to
work in all these conditions that have not yet been

enpirically studied. But | think it's inportant to get on
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the table the fundanentally distinct nature of the question
we' re being asked conpared to what we usually ask.

DR. TEMPLE: It's worth thinking about sonme of
the cases where we do at | east seemto treat a synptomor a
condition that has many origins. As everybody knows, we
ask people to study a few pain nodels, and then you get a
general pain indication. However, not everybody agrees on
what the right nodels are, and not all pains are the sane.
Nobody thinks migraine is the same as other pains, and it
turns out nenstrual pain, nenstrual cranps don't exactly
track perfectly either. So even wi thin probably the nost
establ i shed place where we treat a synptom there's at
least a little bit to worry about, although maybe not that
nmuch.

Anot her exanple actually is all the cases where
we treat a surrogate |ike blood pressure. Well, we just
ask that a drug be shown to | ower blood pressure. W don't
ask what the origin of the blood pressure is, but there are
menbers of the hypertension community, probably a mnority,
who think we're all wong and that drugs should be targeted
toward whet her you're high renin or low renin and a bunch
of other things like that. So even in a well-established
place like that, there's at |east sone potential debate,
al t hough nonet hel ess, we still do it.

And then we treat el evated chol esterols and we
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don't actually care what your enzyne deficiency is whether

you over-eat. Well, we do care. W say you should try
lifestyle alterations, and then after they fail, you treat
t hem

(Laughter.)

DR. TEMPLE: Yet, within that category, there
are a lot of different reasons for having an el evated LDL
chol esterol .

So there are sone cases, and | think as Russ
says, is this one of those cases where that's reasonabl e or
isit not? That's really the issue. But there's sone
precedent for all of those things.

DR. KAWAS: Dr. Wi nsky.

DR. WOLI NSKY: Yes. There are a couple of
guestions I'd |like to be educated on. One of themactually
has to do with side effects. You' ve shown us a | ot about
the side effects that occur in patients who are exposed to
the drug and, for that matter, for patients who are exposed
to this drug for quite a long period of tine.

What 1'd like to know is whether or not there
have been any studies or data that you can share with us
about what m ght happen to sl eep-wake cycl es or excessive
daytine sleepiness in either patients or individuals who
have been on the drug for X period of days, nonths, or

years and then stop it.
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DR. RUSSELL: That has been specifically | ooked
at in a couple of studies. One was a study done in Canada,
a doubl e-blind, placebo-controlled study, where they had an
open-| abel extension of 16 weeks and then random zed
di scontinuation at the end of the study. Wat happened
during the discontinuation of the drug was that no adverse
effects in terns of side effects, but they went back to
their normal | evel of sleepiness that they experienced
before they went on that study.

I n addi tion, we had done a doubl e-blind
wi t hdrawal phase in one of the narcol epsy studies, and |
have the data here which again shows during the w thdrawal
phase -- this was done in a double-blind fashion -- that
t hose patients who withdraw fromthe drug revert back to
their original |evel of sleepiness.

DR. WOLINSKY: So | guess I'ma little bit |ess
concerned about whether or not patients -- "patients" --
and I'mgoing to be very specific with at |east the way |
think "musing that term-- revert back to their primry
target synptonms and | guess you're showi ng ne w thout
rebound.

DR RUSSELL: That's correct.

DR WOLINSKY: Now I'd like to know about
peopl e and what happens to their probl em conpl ex.

DR RUSSELL: In ternms of --
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DR. WOLINSKY: Let me go for a little bit nore
background. In this nodel that's been presented, at | east
the kind of clinician | am | think that your Venn diagrans
define two categories which include within them groups of
patients with pat hophysiol ogi c disorders which we do or do
not understand fully, but I think nmost of us would agree
t hey have sonething that's out of the normal physiol ogy.
Then there's another part of the diagram which represents
sonet hi ng that can happen to anyone dependi ng upon what
t hey' ve done tonorrow going to England or going to work
tonmorrow night or whatever it is. Wthin that, there is a
spectrum of response to that shift of circadian rhythm So
|"mnot sure | consider this to be a pathophysiol ogic
mechani sm but rather a shift on the nornmal physi ol ogy.

So I"'mparticularly concerned about people who
m ght be using this nedication for their perceived probl ens
and whet her or not that would in any way accentuate the
probl ens either with continued chronic use or with
wi t hdrawal fromthat chronic use. | think the question
perhaps is resonating with sone of the experts. So perhaps
you could give us sone insight into that.

DR. RUSSELL: Dr. Roth?

DR. ROTH. | think that's a very inportant
distinction that I may have failed to nake. But again,

we're not tal king about shift work. The nunbers from
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Prof essor Chayon's study was that 23 percent of those
peopl e who do shift work wind up with that condition, and
why do they wind up with the condition? Because they w nd
up with the synptom of insomia or excessive sl eepiness.
So again, not everybody. The mnority of people. The
maj ority of people, as you point out, nmake that circadi an
adj ust mrent very, very well, or at |east well enough not to
be synptonati c.

So the answer to the first part of your
guestion, which I think is outstanding, is it's not a
vari ant on physiology. It is a variant on sone
vul nerability not to adjust in that 23 percent of the
popul ation. It would be very nice if we can sort of figure
out prospectively what is that vulnerability. W don't
know t he answer to that.

But getting relevant to the question you asked
in the second part of your question, in all of these
situations the discontinuation of nedication did not |ead
across studies to take the nedication nore frequently
across the 12 weeks, nor did it lead to a discontinuation
syndrome where you wind up with the PSG on the |ast night
being significantly worse than it was. So, one, nedication
usage didn't change, and two, PSG didn't change.

Very nmuch |ike GChayon's data, by the way, which

"' mnot sure was presented, of the people who vol unteered
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for the study, only about a third met diagnostic criteria
to get into the study. So it was a very |arge nunber of
peopl e who answered the ad. First screening, and then of
t hose people who cane into the |aboratory with their
criteria. So again, it's not shift work. |It's sonewhere
about 15 to 25 percent. Again, those are the people who
sort of take it as the need it, don't escalate it, and
don't have w thdrawal syndrones.

DR. KAWAS: Then can | ask, regarding that
vul nerability that you nmentioned, do we know that's a
bi ol ogi cal vulnerability or is that an environnental
difference? Particularly, in light of the fact that you
pl anned on bringing in individuals that had both chronic
and intermttent shift work and yet you ended up al nost
conpletely with chronic shift workers, does that nean that
there's sone difference between those two people in terns
of all these things we're tal king about?

DR. RUSSELL: Dr. Dinges first and --

DR. KAWAS: | woul d have thought that an
intermttent shift worker would -- why did they not end up
in the study | guess is what I'"'mtrying to figure out.

DR. RUSSELL: There are two questions here.
think Dr. Czeisler should answer the one about the
intermttent versus permanent night shift worker, which is

one of your questions.
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DR. DINGES: Well, let nme just say briefly
regardi ng the biological vulnerability, we've been studying
this trying to understand why people have such literally an
order of magnitude, a 10-fold greater difference, in
response to being kept up at night. Wat we found fairly
consistently now -- and this is NIlH supported work -- is
the interclass correlations when you repeatedly | ook at

t hese people are very, very high, on the order of .8, .09.

In other words, this is trait vulnerability. It |ooks very
biologic. It's very stable. W don't understand. W're
still looking for predictors. W're trying to understand

where does this beginin life. Are you born with it, et
cetera? It may be nodified by devel opnent; that is to say,
as you get older, we don't know if that characteristic
di m ni shes or gets worse. But this is a very new area of
science, but it |ooks very biological and we have enough
data now to say that with certainty.

DR RUSSELL: If Dr. Czeisler could answer the
second part of that question.

DR CZEI SLER: The distinction between what the
i ndi vi dual s | abel ed t hensel ves as to whet her they were
rotating shift workers or, quote/unquote, permanent night
shift workers is a bit of an artificial distinction insofar
as, if you could show slide 768, the rotating night shift

wor kers, quot e/ unquote, worked an average of 10 nights per
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nmont h on overni ght shifts, whereas the, quote/unquote,
per manent night shift workers worked an average of 15
overnight shifts per nonth. So it is not as if one is
working all the time at night and the other is not working
all the tinme at night, and their distributions very
significantly overlap or substantially overlap | should
say. It is a matter of degree. So that's one issue.

The second issue is that the workers, even when
they are working 15 nights per nonth, 15 nights per nonth
they are not working at night, and we know from extensive
studies of shift workers that when they are not working at
night, they invert their schedule and sleep at night. So
even the, quote/unquote, permanent night shift workers are
rotators in the sense that on all of their days off, which
is half of the days per nonth, they are inverting their
schedul e and schedul i ng thensel ves to be awake during the
day and asleep at night. So all are rotators in that
sense.

Then if we also | ook at and conpare these
di fferent groups, as you can see in the upper panel to this
slide, in ternms of their MSLT |levels, their KSS scores, and
their CE scores, you can see that the MSLT |levels were
conpar abl e between the two groups, the KSS | evel s were
conpar abl e between the two groups, and the percentage of

i ndi vidual s reporting thensel ves as nmarkedly severely il
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are very conparabl e between the two groups. So we don't
see that there is any real difference between them ot her
than their self-identified |abels.

DR KAWAS: Dr. Neubauer?

DR. NEUBAUER: I'mstill wondering who these
peopl e are who are defined in the shift work study as
having the shift work sleep disorder in ternms of any sort
of criteria. The best exanple of trying to define a sleep
di sorder would be with narcol epsy, and even there, there is
sone debate with sone patients. And shift work sl eep
di sorder must be at the other end of the spectrum because
even the I1CSD criteria are extraordinarily broad, sinply
saying that the patient has a primary conplaint of insomia
or excessive sleepiness and that is tenporally associated
with the work peri od.

Well, that's an awful |ot of people who do
shift work, and Dr. Dinges tells us that he can identify
certain individuals who have nmuch greater difficulty in a
| aboratory setting with sleep deprivation, but how does
that relate to the real-world popul ati on and t hose peopl e
who woul d be di agnosed with sonething called shift work
sl eep disorder, and how does that relate to the peopl e that
were included in this study?

DR. RUSSELL: In our study, we clearly | ooked

at the I1CSD criteria for shift work sleep disorder but
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really didn't want a popul ation that just only net the
mnimumcriteria. They had to neet other criteria too. So
that was why, in conjunction with discussions with Dr.

Katz, we really wanted to nake sure that these patients
were not only significantly sleepy at night, so we

i npl enented that objectively |ooking at an MSLT. But they
really truly had objective evidence of disruptive sleep
during the day, so we ran data on PSGs. So in addition to
nmeeting the mnimal criteria in terns of having a conplaint
of excessive sl eepiness, we obviously were nore interested
in that conponent than the insommia conponent there to al so
have sone objective criteria that they were truly suffering
fromshift work sleep disorder too.

DR. KAWAS: Just to give us an idea of the
magni tude of the clinical effect in ternms that we can
relate to, | note on the MSLT that the range of i nprovenent
inall the studies is from.7 mnutes to 1.4 mnutes. |If
sonebody did a couple of cups of coffee, what would that be
expected to result in in an MSLT?

DR, RUSSELL: Dr. Walsh? Sorry. Dr. Roth.

DR. ROTH. That's a very inportant question.

Let ne give you the direct answer to that. How nany cups
and whose coffee? But 600 mlligrans will give you that
kind of change. CPAP 6 hours a night will give you that

ki nd of change.
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One of the things that sone people are
per pl exed by, especially in the sleep community, is how
does that 1- to 2-m nute change give you this dramatic
clinical change. The answer to that actually conmes from
Dr. Krohnauer at the Brigham and Wnen's Hospital who has
done extensive research on this. It turns out these tests
of sleep tendency are psychonetrically nonlinear. So that
2-m nute change going from2 to 3 is geonetrically much
greater than going 15 to 16.

So again, 600 mlligranms of caffeine would give
you just the sane thing. 6-and-a-half hours of CPAP woul d
have given you the sane thing. It translates to big
clinical effects probably because these tests, as Dr.
Krohnauer showed, are not |inear at that part of the scale.

DR MGNOT: If I can comment on this because |
agree with what was just said. | think even though the
changes | ook very small on both the scale and the MSLT, |
think they are clinically significant. 1It's very well
known that in narcol epsy you start froma very sl eepy
background and that the tests never normalize conpletely.
| think that may be a nessage that's inportant. | think
even in shift workers that take nodafinil, they may not be
conpletely normal at night taking the drug. That's another
matter. But in ternms of inproving them substantially, |

think that's not an insignificant effect.
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Also the fact that two different types of
approaches were used, both sleep tests |like the MSLT or the
MAMT, and Epworth that are known to not correlate that well
actually and showi ng efficacy on both of the objective and
subj ective nmeasures | think is very reasonabl e.

DR. KAWAS: Dr. Wl insky?

DR. WOLI NSKY: So given those effects of
caf fei ne, how was coffee ingestion controlled for in these
studies and especially in those patients on nodafinil who
may have had an increased incidence of headache? When the
nodafinil worked, did they stop their coffee?

DR, RUSSELL: Specifically in the shift work
sl eep disorder study, we had an entry criteria that on a
routi ne basis these patients shouldn't really drink nore
than 600 mlIligrans of caffeine, which equates to 100
mlligrams a cup, so 6 cups of coffee during their night
shift episode. |In fact, actually the population that were
enrolled in the study really drank only very noderate
anounts of coffee. They on average drank 2 cups a night or
what ever. That was the average consunption.

In the laboratory clinical assessnments where
the MSLTs were done, caffeine was actually controlled so
that neither groups drank coffee during the nights of their
assessnent s.

DR. KAWAS: Dr. van Belle, and then maybe after
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that, we'll try and fit in a brief break because |I'm sure
sone people would Iike that.

DR van BELLE: | just have sonme questions
about sone of data presented just to nmake it clear to ne.
If | give you the page nunmber of your overheads, can you
give ne the actual slide? It would be hel pful.

Let's go to page 92.

DR. RUSSELL: |Is that the right slide?

DR van BELLE: Yes, that's one of them

| see no statistical test there. So can
assunme that these results were not significantly different
between 200 mlligrans and pl acebo?

DR. RUSSELL: Actually in reality the
statistical tests haven't been done on the diary data, and
we specifically said that in the protocol and in the
statistical analysis plan that on the nore exploratory
endpoi nts, such as the diary data, statistical analyses
woul d not be run

DR van BELLE: Ckay, because this is one of
t he endpoints that has kind of practical inplications in
terms of the nunber of errors that one woul d nmake during
the night shift. So that's one.

So on page 93, you haven't done that either?

DR. RUSSELL: Page 93, which would be during

t he conmut e hone. No, statistical tests were not done on
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this paranmeter either.

DR van BELLE: Then there are a whole series
of presentations starting with page 116. Again, was this
prespecified that none of, for exanple, the CPAP use --

t hese tests were not done at all?

DR. RUSSELL: Statistical analysis was done on
this | think during the double-blind treatnent period,
whi ch you see here. There was no statistical difference
bet ween CPAP usage or --

DR. van BELLE: That al so goes for page 117.
There is no trend there?

DR. RUSSELL: There actually is a trend
statistically here, yes.

DR. van BELLE: There was a trend, okay.

For page 118, no differences were significant?

DR. RUSSELL: These were not statistically
significant.
van BELLE: And 1197
RUSSELL: Li kew se.
van BELLE: And 1207

3333

RUSSELL: This was diary data, so no
statistical analysis was perforned.

DR. van BELLE: Thank you.

One of the issues that | haven't heard

di scussed yet is a dose-response kind of issue. You had
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sone trials with 400 mlligrans and sone trials with 200
mlligrams. The effects are very simlar. Wat are your
inferences with respect to the dose response aspects?

DR RUSSELL: 1In ternms of between 200 and 400
mlligranms, as you rightly point out, there was no
statistical differences between the two doses. That's
correct.

DR van BELLE: So you would reconmend 200 if

this were to be approved?

DR RUSSELL: | think in our current |abel, as
it stands at the nonent for narcol epsy, 200 mlligranms is
t he recommended dose, but it does say that 400 mlligrans

has been studied, has been well tolerated, but with no
consi stent additional benefit beyond 200.

DR van BELLE: M last question deals with the
PVT neasures. |'mnot sure that | have the page nunbers
here, but the levels in the 305 study were about four tines
that in the 303 and the 402 studies. Now, | understand
that part of it is due to the fact that in 303 and 402, the
intervals were 10 mnutes, and in the 305 study, the
interval was 20 m nutes.

DR RUSSELL: That's correct.

DR van BELLE: But it still strikes ne that
even adjusting for that, the 305 |l evels are substantially

hi gher at baseline than in the other two studies. Can you
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give ne sone clinical explanation for that?

DR. RUSSELL: |If Dr. David Dinges could answer
t hat .

DR. DINGES: The reason I'manswering it is
because ny | aboratory devel oped the PVT and we spent 15
years validating it.

There are two things to renenber in answer to
your question. The first is a clinical issue and that is
that the MSLTs and sone of the other data indicated that
the shift work sleep disorder patients had a higher |evel
of sleepiness than did the 303 apnea patients.

But there's a second point, and it's equally
important. As you increase duration on the PVT, if you
have sl eepi ness, the nunber of |apses increase. It's not a
linear increase. It doesn't double. It goes up very
dramatically. Now, you m ght argue, well, why not do 20-
mnute PVT's in every study? Because this is an onerous
task to do. [It's very nonotonous. It denmands sustai ned
attention. It's punishing in that way. W titrated down
to 10 m nutes because in validity studies that's about the
[imt of what you can use and still get sensitivity across
a range of honeostatic drive.

But one point I'd |like to nmake about it, in
case it doesn't get said. The reason that we're interested

in these | apses is the sleepier you are, you have nore of
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these and they get longer. Now, the real-world rel evance
of this, the reason that we like this netric in ny
| aboratory is driving down the highway at 60 mles an hour
in a l12-foot wide |lane with an 11-foot w de breakdown | ane,
the standard U. S. highway, at a 4 degree angle of drift,
which is what drowsy driving crashes occur at, 4 to 10
degrees, you only need a 4-second | apse to be conpletely
off the road. You need a 2-second |lapse to hit the car
that's broken down in the breakdown | ane or less. You get
the idea here that these | apses really do matter in
everyday life, and the nore you have of them and the | onger
they get, the greater risk posed to you when you're
attenpting to do sonething, particularly a vigilance-
dependent task like driving.

DR. KAWAS: Thank you.

| think we should take a 15-m nute break. So
we'll reconvene at 11:30 with the continuation of the
guestions and di scussi on.

(Recess.)

DR. KAWAS: Thank you. W're reconvening this
session of the Peripheral and Central Nervous System
Advi sory Committee for the FDA discussing Provigil for
excessi ve sl eepi ness.

At this point, I'd like to begin the discussion

of the commttee on sone of these issues. W've been given
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two major lists fromthe FDA, which are partially
overlapping lists, on questions that they want di scussed.
On one of the lists, we will be taking a formal vote on the
specific questions. On the other |ist, we have questions
for discussion that | think will actually |lead very
straightforwardly, hopefully, to the voting questions. So
|"d like to open the floor for discussion fromthe
conmittee nmenbers about sonme of the issues.

| want to rem nd you that one of the nmjor
issues involved in this committee deliberation, which is
really quite different fromvirtually any conmttee that
|"ve been a part of, is that we are tal king about an
indication for a synptom across a wi de variety of diseases
and not specifically for the treatnent of a specific
illness as defined in sonme way pathol ogically and
clinically. So the floor is now open for anybody who woul d
like to begin telling us sone of their thoughts on this.

Qur questions for discussion begin with are the
selected primary endpoints, that is, the MSLT, the MM
conbined with the C@-C, used in the two new pivota
trials, which are the trials that are for sleep apnea and
shift workers, appropriate for the identification of a
therapeutic effect. W're going to rely very heavily on
sonme of our sleep experts particularly for sone of these

guestions. So please share your thoughts with us.
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DR. NEUBAUER: Well, | think certainly the MSLT
and the MAT are very appropriate because these are both
clinically and in research our best way to identify sleep
propensity. There is some thought that, well, let's | ook
in the real world at nunmbers of accidents, nunbers of
m st akes at work, and they're really sentinel events, which
woul d be extrenely difficult to capture in terns of an
endpoint for a study. So |I think that these particul ar
standard measures are very appropriate and very famliar to
us.

DR KAWAS: And the effect size is the next
guestion for discussion, but I think you can interject it
here. The effect size in the two new pivotal trials. Do
you have any thoughts on that?

DR NEUBAUER: Well, the effect size in the
change with the MM and the MSLT | think is a very
probl ematic issue. W' ve heard this norning already that 1
or 2 mnutes of change in the MSLT or the MM may be nore
significant than it | ooks like nunerically and that al so
may be different during different ranges, that is, if
sonmebody is going from2 to 3 mnutes on either of those
tests up to sonmething in the teens. But, neverthel ess, the
changes aren't big and they're still within the ranges
where we woul d consider for people to be inpaired.

DR MGNOT: Yes. | think | already nentioned
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this earlier. | think |I feel confortable about also the
MSLT and MM. They have been used both clinically and in
ot her drug studies and in a nunber of settings.

| think, indeed, | would have been not so
confortable if only the MSLT or the MM had been used
because there is increasing evidence that sleepiness is not
just the MSLT or the MM and that there is a subjective
aspect to it which doesn't exactly capture the sane
construct. For exanple, there are a nunber of studies that
have shown that the Epworth Sl eepiness Scal e, which reports
how sl eepy people feel, doesn't correlate al ways very, very
well with the MSLT and MAT. It correl ates but not as well
as you may predict. But in this trial, they have used both
subj ective and objective neasures for sleepiness, and |
feel confident they reflect the outcone.

Now, in ternms of the size of the effect, I
think I would also agree. | think even though they | ook
small, there is indeed, for exanple, neta-analysis that has
| ooked at the effect of CPAP on sleep apnea that was done
recently and shows that the effects that you get on the
MSLT are indeed relatively small as well. | think that
smal | magni tude of effect is clinically significant based
on other interventions that have been used in sleep
medi ci ne.

| woul d, however, point out that definitely I
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think these drugs do not nornalize conpletely sleepiness in
t hese disorders, and | think that's this indication and |
think that's inportant to note whether it's narcol epsy or
shift work, et cetera.

DR. KAWAS: Thank you, Dr. Mgnot. Actually
that's a very good point.

DR. NEUBAUER: If | could follow up a bit. |
remai n worried, though, particularly with the shift work
patients that while there may be a statistically
significant increase, still when we think about the MSLT,
it's easy to think broadly of sonebody having an average
sl eep latency under 10 m nutes as being sl eepy and sonebody
wi th an average sleep | atency under 5 mnutes, which would
be typical with narcol epsy patients, for those people to be
profoundly sleepy. And while with the nodafinil, their
subj ects clearly did better -- they went from2.1 to 3.8 on
the MSLT -- still they're in that range of profound
sl eepi ness, and | wonder if we would be giving thema false
sense of security to think that here they're sl eepy,
they're taking a nedication, and they're still in that
range where there would be considered to be sone
i mpai r ment .

DR WALSH: 1'd like to address that point, if
| could. The patients we studied that had a nmean | at ency

of approximately 2 mnutes or so during the night shift
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were individuals with shift work sleep disorder. If you
| ook at individuals, for exanple, in the sinulated shift
wor k nodel s where you don't pick themto have the shift
wor k sl eep disorder, they average in studies approximately
6 mnutes or so on the night shift. So the closer we can

get themto "normal,"” the better fromny perspective. Once
again, at that end of the scale, a m nute-and-a-half, 2-

m nute, 2-and-a-half-mnute inprovenent in the MSLT | think
nost of us woul d agree does have true clinica

signi ficance.

DR. KAWAS: Coul d you pl ease give us your nane
and title?

DR WALSH  JimWalsh and I"'mfrom St. Louis
Uni versity.

DR CZEISLER May | al so nake a conment about
that? Dr. Charles Czeisler fromthe Harvard Medi cal
School .

| think that one of the things that's clear
fromwhat Dr. Walsh said is that these patients don't
represent -- we all, if we stay up all night to work, wll
be sl eepy, but these patients are profoundly sleepy. These
patients with shift work sleep disorder are sleepier than
even the narcoleptic patients. So they represent a very
vul nerabl e subset. | think what speaks to the clinica

significance of the inprovenent is the reduction during the
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80 mnutes that we tested themduring the night, the
reduction in the nunber of |apses as conpared to the
pl acebo-treated group of an average of 1 |apse every 2
m nutes. These people are doing everything fromdriving to
operating power plants and so on. |If you think of the
i mpact of sonebody working all night and having a reduction
in their | apses of attention on average of 1 every 2
m nutes, that could be a very profound and have i nportant
safety inplications as well.

DR KAWAS: Dr. Krahn.

DR. KRAHN: | think that it is inmportant to
keep in mnd the patient perspective. W have a subjective
scale that's a clinician-rated one, and | hope that the
patient perspective is sonething that's kept in this
picture. | think that the endpoints used in these studies
is satisfactory, but there is roomfor inprovenment in the
future with just having a nore direct patient report, as
wel | as some of these other secondary endpoints we've been
heari ng about, perhaps being enployed in future work a
little bit nore so.

DR KAWAS: Thanks.

Just to focus us a little bit on question
nunber 2 with regard to the magnitude, the agency has noted
that the magnitude of change in the drug group as conpared

to the placebo group in the MSLT in the shift worker study
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appears to be particularly small as conpared to the
magni tude of change in the MM for both narcol epsy and the
apnea studies. | would also point out that in regard to
t he apnea studies, the significance of the MM really
|argely is dependent on the fact that the placebo group
declined significantly in this 12-week study, generating a
| arge part of the difference between the two groups.

So the agency has requested that we conment on
this, the difference in magnitude in the different studies.

Dr. Mgnot?

DR M GNOT: Again, | want to stress that the
MM and the MSLT are neasuring two different things. The
MSLT is the ability of allowi ng yourself to sleep. You are
in a dark roomand it's how fast you fall asleep when you
want to sleep. Wereas, the MAT is how hard, when you try
not to sleep, you don't fall asleep. | think to have
merged the MM effect and the MSLT is a bit msleading in a
way because | think they nmeasure slightly different things.

In fact, in general, when you | ook at drug
effect on the MM, they have larger effects than on the
MSLT, and a very small effect on the MSLT is nmuch nore
significant and would translate in a larger effect on the
MM. In fact, you see that too in the, for exanple, sleep
apnea studies in the neta-analysis of Dr. Patel where they

have | ooked at the effect of CPAP treatnent on MSLT and
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MAM. The magnitude of the effect on sl eepiness as neasured
on the MM was |arger than on the MSLT. | think it
partially answers your question that the difference in
these studies are partially due to using the MSLT versus
t he MAT.

DR KAWAS: In casual observation, it |ooks
like the difference in the two studies is about a twofold
difference. You tend to get about a 2-m nute change for
every 1-m nute change in the MSLT. |Is that --

DR MCGNOT: Yes. | have to |ook here, but |
think indeed in that neta-analysis, it was about right.

DR. KAWAS: | also note that the 200 milligram
dose in the narcol epsy 302 study is not even significant
even though it's one of the largest effect sizes.

DR WHITE: |1'd just like to conmment. |'m
David White fromthe Harvard Medical. It was our neta-
anal ysis that | ooked at this.

I f you look at the effect size, the effect
size, forgetting the placebo group, on the MSLT and MAT
wer e bigger even on CPAP. |f you get a 1-m nute change on
CPAP and you put on top of that a 1-and-a-half to 2-mnute
change that they observed with nodafinil, the effect size
is larger than CPAP, and you've already got the CPAP in
pl ace, which suggests to ne that the effect size, although

again the nunbers are relatively small, is clinically
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meani ngf ul .

DR. KAWAS: (kay. That serves as a good
i ntroduction for question nunber 3 for discussion which has
to do with CPAP.

In the pivotal sleep apnea trial, the sponsor
has studi ed both patients who were either partially CPAP-
conpliant or CPAP-conpliant. Mst patients were in the
CPAP- conpl iant category. W're interested in knowing if
the commttee agrees with the sponsor's definition of
conpliance. That's the first part of this question. |
think we have to rely very heavily on our sleep experts
here for their thoughts.

|f the commttee concludes that the drug is an
effective treatnent for patients who are fully conpliant,
we'll discuss where we go fromthere.

DR. KRAHN. The definition used by the sponsor
is certainly one that's widely used. | think many
clinicians feel that that degree of usage still indicates
room for inprovenent on the part of patients. So | think
there is sonme disconfort in general with that definition
although it is a widely used one for research studies in
ot her settings. But that represents a |lot of roomfor
patients to use CPAP nore on a single night or nore
consi stently.

DR KAWAS: In a previous life, | had sone
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sl eep experience. The one thing that was very apparent to

me was that CPAP is not particularly well-liked by patients
in many ways. Just like we'd all rather have a pill to
| ose wei ght than exercise, | think that if patients with

apnea were given the opportunity, they mght not | ook at
this as an additional therapy or an adjunctive therapy but
actually as a repl acenent therapy.

Do our sl eep experts have any thoughts on this?

DR MGNOT: | think nmy concern would be nore
to make sure that people that have sl eep apnea know t hat
t hey have sl eep apnea and are treated. | think what woul d
be nore worrying is people with sl eep apnea woul d take a
drug like this w thout know ng they have sl eep apnea.

DR. KAWAS: Right. That's a very good thought.

Yes, Dr. Krahn.

DR. KRAHN: | also believe it will be inportant
that patients' use of CPAP be nonitored so that neither
clinicians nor patients forget about the inportance of CPAP
and its denonstrated role in reducing other things |ike
hi gh bl ood pressure. | think that woul d have to be
enphasi zed and be a very inportant issue.

DR KAWAS: Dr. Neubauer?

DR. NEUBAUER: | think part of the good news
here is that at |east |ooking at the studies, nost of the

patients were using the CPAP about 6 hours and it woul d be
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much nmore worrisome if it was down around 4 hours.
Clinically if a patient comes in saying, at least with
evi dence fromtheir equipnent, that they're just using it
for 4 hours and they're conpl ai ning of sleepiness in the
daytinme, we're certainly going to work very hard to
i ncrease that conpliance and see what we can do to have
them be able to tolerate it for a | onger period of tine
rather than turning to sone other nmeasure to maxim ze
daytime al ert ness.

DR. KAWAS: But as the sponsor very
appropriately and rightly pointed out to us, the
individuals in the study were not typical of individuals
out in the comunity in the nunber of hours per night that
they actually used CPAP. In fact, they used CPAP nore than
we typically see.

Furthernore, as the FDA would like us to
comment on, if sonmebody is fully conpliant on CPAP, do we
think that this drug is an effective treatnment for them as
well as partially conpliant or not conpliant? Have we had
enough ideas fromthe data we've seen to discuss this
rat her thorny issue?

DR. HERSHKOW TZ: Can | make a conment about
that, one of those questions? The fully conpliant issue
has nore to do with the fact that sone sleep experts are of

the opinion that if there's true full conpliance, there
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shoul dn't be any sl eepiness, and if there's residual
sl eepi ness, the patient has an alternative di agnosis.

The partially conpliance question has nore to
do with concern about -- or the nonconpliance, that is,
per haps the physician isn't pushing conpliance sufficient,
which | think was comrented by one of the panelists.

DR. KATZ: dCdaudia, the particular question
that we've asked in this |ist of discussion topics related
to nonconpliance has to do with -- because there is so
little information fromthe trials about how the drug works
or doesn't work in nonconpliant or partially conpliant
patients, the question is if you think it's been shown to
work in sleep apnea, what can we say, if anything, about
its effects in patients who aren't really very well
conpliant. |Is it appropriate to include themin the
conclusion that the drug is effective or can we not say
anyt hi ng about those patients, that sort of thing?

DR. KAWAS: Any thoughts fromthe comrittee on
this issue? It was pointed out by the agency that
stratification on the MM efficacy data and to peopl e who
were partially conpliant indicated little or no effect of
Provigil. GObviously, we don't have any data at all on
peopl e who are not conpliant w th CPAP.

Yes.

DR. ROTH. The nost relevant data is if you
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| ook at narcol epsy, you wind up with a mean MSLT of about
2, and we saw what the effects are. Patients who are
totally nonusers of CPAP will wind up with a conparable
MSLT. So there's no reason to believe that the response in
a nonuser wll be the sane.

But Dr. Katz raises an interesting question:
shoul d we say anything about that? The concern, which
think is again related to what Dr. Mgnot said, is one
shoul dn't be using it unless one is, in fact, using the
primary therapy and it's not intended as an alternative
t her apy.

Sowll it work? Yes, it wll work because the
| evel of sleepiness will be that which we see in
nar col epsy, and you' ve seen several studies to show that it

works and it's indicated for that.

Should it be used in that condition? | would
have to agree with Dr. Mgnot. No, it shouldn't. In other
words, | think that's what we want to say is if you' re not

bei ng optimally nmanaged with CPAP therapy, then you
shoul dn' t.

In terns of fully conpliant patients, the best
answer we have there is the data in children who have sl eep
apnea, secondary to hypertrophied tonsils and adenoi ds, and
there after surgery their apnea goes away totally and you

still get refractory synptons. So even fully conpliant,
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sone individuals get refractory synptons.

DR. KAWAS: Thank you, Dr. Roth.

Dr. Mgnot?

DR MGNOT: Yes, | would agree with that. It
will work, I"msure, and in fact it may be a bit part of
the worry.

| guess in general the question is | think
peopl e need to have a sleep evaluation so that you know
that these patients, if they have sl eep apnea, are treated.
| woul d be al so concerned, for exanple, people could be
concerned in the shift work area where peopl e could have
sl eep apnea and being a shift worker, for exanple. | think
it would be very inportant to make sure that whoever is
suspected of sleep apnea is treated for the prinmary
di agnosi s before using the drug.

DR. KAWAS: That's very easy for us to say
here. Do you have any suggestions, though, on how to nmake
that actually translate into clinical practice?

DR. M GNOT: They can be studied or there can
be a screening tool.

DR. KAWAS: Dr. Wi nsky.

DR. WOLINSKY: So this is not a cottage
i ndustry for me, but it would seemthat given the range of
conditions that were displayed so nicely for us, that those

whi ch are di sease-associ ated probably require chronic
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t herapy and those that are sonmething that's not necessarily
-- may possibly be trait-associated but al so normal -
conditions-of-1ife-associ ated probably don't need chronic
t her apy, one wonders whether or not there should be a
suggestion -- | don't know what actually can go into the
| abeling -- that patients on chronic therapy need to be
eval uated in a sleep | ab.

DR KAWAS: | think in many ways we've actually
been di scussing al so question nunber 4 right now which is
the gold standard of treatnent for apnea is CPAP and it may
anel i orate sonme of the secondary norbidities such as
hypertension. The division is concerned that synptomatic
treatment nmay decrease CPAP conpliance, and | think that
t here has been sone concern -- correct ne if I'"'mwong --
on the part of the conmmttee that there is sone truth to
t hat .

| think there has been even nore concern, if
| " m hearing correctly, that individuals who need CPAP wi ||
never find out that they do because of synptomatic
treat nent.

Yes, Dr. Krahn.

DR. KRAHN: | think technol ogy nmakes this
easier. For patients who have an established di agnosis of
obstructive sl eep apnea, there are many nore ways to

nmonitor their conpliance now than there were 10 years ago,
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and | think that it's inportant that conpliance nonitors
and the like be utilized to determ ne that they are using
CPAP as mnmuch as possible before a trial of an alerting
agent is added. So for the patients where the diagnosis is
under st ood, that should be part of the recomendati on.

DR. KAWAS: Mbst patients right now with sl eep
apnea, as | understand it, have not been di agnosed anyway.
So when the diagnosis is not understood, it actually
af fects even nore people than what we're concerned about in
t hose who already have it.

| guess | don't understand conpletely the |ong-
term sequel ae of not diagnosing these disorders, but | am
under the inpression that there's concern that the |ong-
term sequel ae wi t hout diagnosis and treatnent may be an
i ssue.

Question nunber 5, has the sponsor
adequately --

DR WHITE: Can | comment on that |ast one?
don't nmean to interrupt you. Sorry.

The conpany is not advocating just treating
generic sleepiness. 80 percent of sleep apnea patients are
not di agnosed. That's the current estimate on the street
right now. But they don't present as shift workers or they
don't generally present as shift work disorder. They don't

present as narcol eptics because every narcoleptic is
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di agnosed formally in the sleep | aboratory or certainly
should be. So for an apnea patient to sinply be treated
wi th nodafinil wthout meking the diagnosis would inply the
doctor is just taking a sleepy patient and putting himon a
drug to prevent sleepiness wthout doing any workup or
eval uati on whatsoever. And that is not in any way what the
conpany is advocating relative to the use of this drug.

DR KAWAS: Dr. Katz.

DR. KATZ: | had a question for the conpany
about the long-termdata with regard to CPAP conpli ance.

We saw in the controlled trials, which are short, that
there was no decrenent in conpliance. And there was sort
of a histogram presented for data out to a year | think,
and there was a slight decrenment which was said to be
consistent with what's reported in the literature about
decrenents over tine in conpliance.

But | had a question about this specific cohort
that was studied. How long were patients on CPAP before
they got into that |ong-termextension? | assunme a |ot of
those were in the controlled trial. Do you know what the
average, let's say, the nmean duration of CPAP use was
before the trial? | have a reason for asking that, which
"1l get to.

DR. RUSSELL: All the patients who went into

t he open-1abel extension had obviously been on the doubl e-
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blind --

DR. KATZ: No, no, no. |I'masking how | ong had
t hey been on CPAP before they got into the double-blind on
average. Years?

DR, RUSSELL: W'd need to try and find that
out .

DR. KATZ: The reason |I'm asking is because |
don't know the literature about |ong-term conpliance.
assune they followed cohorts forward in time, at best |
suppose. But the cohort you're following fromthe tine
that you started followi ng them they had al ready been on
CPAP for years. | don't knowif that's true but let's, for
argunent's sake, say that's true.

So what I"'mtrying to figure out is if you took
a cohort who had already been on CPAP for years and then
you followed themforward in tinme, would they al so have a
decrenent in conpliance? |In other words, if they've been
on it for years already, they've sort of declared
t hensel ves as users, let's say, and they nmay not have the
sanme decrenent in conpliance over tine as a de novo cohort
followed forward fromthe day they started CPAP. So if
that isn't too tortured.

DR WH TE: That's a very fair and astute
guestion actually, and there's not a |lot of data on it.

The | ongest CPAP foll owup study to date was done in
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Scotl and by Neal Douglas. It was a 3-year follow up
protocol. Clearly the rate of decline in CPAP use is
steeper at the beginning of the tine you use CPAP and
flattens out over tinme, but even out 3 years, it was stil
deteriorating sonewhat. Now, |'ve not gone back and | ooked
at that study to see exactly how much did the deterioration
out 2 or 3 years correlate with what was seen in the
Provigil study, but deterioration in CPAP utilization does
continue at |east out 3 years, and we don't have any data
| onger than that.

DR, RUSSELL: Just to clarify, for the people
going on the protocol, it was a m ninmumof 2 nonths. They
had a diagnosis of a mninmm of 2 nonths, but the range was
actually fromnonths to many years pre-study. So you have
a real wide range of people with a diagnosis rangi ng back
years as well.

DR. KAWAS: So the mninmumwas 2. The range
was infinite. Do we know a nean or nedian or anything |ike
that that would give us an idea of the distribution between
t hose two points?

DR RUSSELL: No, I'mafraid we don't.

DR. KAWAS: Has the sponsor adequately
denonstrated that Provigi|l does not interfere with nornal
schedul ed sl eep, daytinme sleep during shift work, for

exanple, or nighttinme sleep in obstructive sl eep apnea?
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Here | think the sponsor showed us sone data
al ong those lines. How convinced is our conmttee,
recogni zing fully that anyone who's in a study doesn't
necessarily represent the real world out there in a variety
of different ways, but we had sone data to | ook at?

DR. NEUBAUER: Al though the stated elim nation
half-life | believe is 15 hours, still it seens to be
reasonabl e in not pronoting problens with i nsomia or
di srupted nighttinme sleep in the studies and in clinical
experience with the narcol epsy patients as wel|.

DR. KAWAS: Finally, nost patients studied in
the pivotal shift worker study were pernmanent non-rotating
shift workers. Wth this is mnd, is it appropriate to
generalize treatnent to all shift workers, including
rotating shift workers?

DR. M GNOT: Based on ny understandi ng of the
interaction of the honeostat and the circadi an cl ock
mechani snms that were el oquently presented, | don't see this
being a real problempersonally. | don't see why the drug
woul d be | ess efficacious in permanent versus tenporary.

DR. NEUBAUER: | agree that it probably doesn't
make too nuch difference in a general sense because people
can be sleepy at nighttime from permanent night shift or
occasional night shift or rotating schedules. It doesn't

real ly answer the question of whether or not there is a
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speci al popul ation of highly sensitive individuals who have
nore difficulty. An awful |ot of people doing rotating
ni ght work or shift work and other schedules are still
going to have difficulty with sleepiness. So | think it
will be hard to tell who those people are who woul d be nost
appropriate froma particul ar physiological vulnerability
as opposed to that which all of us would experience with a
rapi dly changing or a slowy changi ng schedul e.

DR KRAHN: | do think that we have to be
careful because there isn't a |ot of data avail abl e about
the rotating night shift worker. So although
scientifically we can see the issues are fairly simlar,
there hasn't been a |ot of data for us to | ook at
concerning that inportant segnment of our population. So |
feel somewhat cautious about that group.

DR KAWAS: |I'mstill having trouble wapping
my brain around sone of this. So for ne personally, the
rotating shift workers really aren't problematic. | al nost
view them as just another version of jet lag. They
intermttently try to shift into a conpletely new schedul e.
And for that matter, maybe even the jet |ag people aren't
t hat nuch of a concern for ne.

But what does concern ne still is that we're
tal king about treating a synptom wi thout understandi ng one

of the many possibilities that may lead to this synptom
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Wen we treat pain, we know the pain is from post-op, we
know it's fromdental, we knowit's fromwhatever, and our
treatment of the pain does not keep us fromtreating the
underlying ill ness.

In this case, it seens to ne that we've got a
potentially large issue here for the majority of people
getting a potentially serious synptomtreated and that
their underlying di sease m ght even be exacerbated by
aneliorating this synptom just in the same way that if we
treated pain in an appendi x or sonething, we would be doing
the patient a disservice in the long run.

Can | get sonme of the commttee nenbers to
weigh in on this area for us?

DR MGNOT: | think the difference with pain
-- and | think pain may not be the perfect exanple -- is
t hat everyone experiences sl eepi ness, whereas not everyone
experiences pain, and | think that's sonmething to keep in
m nd.

DR. KAWAS: Could you take that a little step
further? | nmean, keeping it in mnd, then what does it
make you think about the whole issue? Not to put you on
t he spot or anything.

(Laughter.)

DR. M GNOT: | think since everyone can

experience sl eepiness, the need for defining the synptons,
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eval uating the synptomis very inportant.

DR KAWAS: Dr. Krahn?

DR. KRAHN: | think that because sl eepiness is
a nornmal state of being and there certainly are sonme people
who have excessive sl eepiness that's pathologic, this is
going make it harder for the practicing clinician to decide
when to prescribe a nedication, and | think that's going to
be the chall enge. Many physicians don't have a | ot of
education in sleep nedicine and they're going to be
presented with patients who are sleepy, and it is going to
be difficult for themto know where the threshold shoul d be
to prescribe a nedication for sleepiness associated with a
sl eep disorder. For sonething like shift work sleep

di sorder, we have heard that that is distinct fromshift

wor k, but how possible will it be for the ordinary
clinician to make that distinction? | have sone concerns
about that.

DR KAWAS: Dr. Czeisler.

DR CZEI SLER Yes. Dr. Czeisler fromthe
Har vard Medi cal School .

| think that the nost inportant thing is that
physi ci ans be educated as to the diagnosis and treatnent of
sl eep disorders so that that primary treatment is the first
step that is taken. | would draw the analogy with

insommia. This field of sleep disorders nedicine has been
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encour agi ng the educati on of physicians so that they treat
t he underlying cause of the insomi a.

But | would say that the issue that the
conmittee has before it is not that dissimlar fromthe use
of hypnotic nedications for insomia. In fact, | would
argue that the synptom of excessive sleepiness is much nore
honogeneous than the synptom of insomia with respect to
what causes it. Yet, many, nmany different conpounds have
been approved and are used for the treatnent of insomia
and, by the way, in shift workers. Shift workers are given
hypnoti ¢ conpounds because of difficulty with insomia
during the day. People are given hypnotic conpounds for
treatnment of insomia associated with |oss of a | oved one,
with the situation with travel across tinme zones, nany of
the things that we are tal king about, and the agency has
repeat edly approved the use of conpounds w thout requiring
t he specific understandi ng of the pathophysiol ogy of each
of the insomia conditions.

And this is the flip side of that whol e
guestion, and it is the treatnment of the synptom of
excessi ve sl eepi ness which we know much nore about what
generates it than we do of the synptom of insomia and
whi ch the conmpany has denonstrated with these studies is
effectively treated with nodafinil

DR. KAWAS: Thank you.
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Dr. Neubauer.
DR. NEUBAUER: | agree entirely with Dr.
Czeisler's comments, although I'Il point out that while the

hypnotics may be useful in treating insommia and represent
a fairly general treatnment, with using a stinmnulating

nmedi cation in the daytinme to counter excessive sl eepiness,
there may be greater danger of m ssing what the underlying
probl em mi ght be. Now, effectively educating all doctors

about sleep nedicine would allow themto properly diagnose
peopl e.

But if this approval for disorders of sleep and
wakef ul ness opens up the door considerably for the range of
sl eep conplaints that m ght be treated, there are many
insomi a patients, for instance, who will cone in
conpl aining of being sleepy in the daytinme, putting
together their daytinme synptons and their nighttine
synptonms, and | wonder if, fairly quickly, they may be
given synptomatic treatnent with a medication |ike Provigi
wi t hout adequate evaluation as to whether or not it m ght
be apnea. There are many patients out there who are not
overwei ght and snoring loudly or at |east have a bed
partner to identify that. W see many patients comng in
conpl aining of insomia who turn out to have bad apnea, and
of course, we're in a good position to be able to evaluate

that. | would worry about sonebody too quickly being given
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a stinmulant to treat that synptom their being happy with
the results and go on for a long period of tinme wthout
effective evaluation and treatnent.

DR MGNOT: | think the parallel with insomia
is afairly good one. | think there are simlar problens
with treating insomia patients indiscrimnately. Cdearly
depression has been a very |ongstandi ng exanpl e of that
where insomia can just be a sign of depression, and if

it's treated synptomatically, it's a catastrophe.

Simlarly, I think sleep apnea as well. | agree with Dr.
Czei sl er.

DR KAWAS: | want to poll the conmttee a
little bit. I1t's 12:15 and al t hough normally we woul d

break for lunch now, it |Iooks to me |ike we're noving al ong
at arapid clip here, and I wondered if the conmmttee would
like to break for lunch of if you'd like to try and work

t hrough and see if we can get this done in a reasonable
period of time and break for good.

Any thoughts, feelings? | heard one go for it.
| think nmany people are trying to get a plane out, so |
think that would be a vote in favor of continuing. |Is that
interpreted correctly? kay, let's get started and see
what happens then.

The questions for the advisory committee to

vot e on.
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DR WOLI NSKY: Madam Chai r man?

DR. KAWAS: Yes.

DR. WOLI NSKY: Before we get into the voting
guestions, there's an issue that I know is bothering nme and
maybe sone others that wasn't addressed in terns of
potential toxicity for good reasons | suspect because this
is a drug which is already licensed. And I didn't go back
and read the package insert. So could the sponsor
enl i ghten ne about the pregnancy category for this drug and
its recommendations for use in breastfeeding? Because if
we go to nore general use of the drug, | suspect we m ght
have an interest in that.

DR. NEUBAUER: | wonder if we could add drug-
drug interactions to that list as well.

DR, RUSSELL: It's currently listed on the
package insert as a pregnancy category C and therefore, the
benefit of use in pregnancy should outweigh its risks.
That's howit's currently witten in the | abel, and we
don't propose that any change in that |abeling should occur
as a result of this potential expanded approval.

DR. NEUBAUER: So it got to category C because
there was sone preclinical concerns for abortogenic effect
or teratogenic effect, or howdid it get to C?

DR. RUSSELL: In fact, I'Il ask my toxicol ogy

col | eague to explain the toxicol ogy finding.
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DR MCORM CK: Hello. M nane is George
McCormick. | amthe Vice President of Drug Safety and
Di sposition with Cephal on, |ncorporated.

The conpany received a pregnancy category C
rating based on results of a segnent 2 rat study, and a
segnent 2 study is also known as a teratology study. In
this study, the pregnant animals or presuned pregnant
animal s are dosed during the period of organogenesis, at
which time the offspring are delivered by cesarean
sectioning and are exam ned for skeletal or soft tissue
mal f or mati ons.

In the study that we're referring to, there
appeared to be a slight increase in the incidence of
hydronephrosis, as well as a delay in the ossification of
certain vertebrae in sone of the offspring. | would like
to note that this study was conducted under non-GP
conditions, but it was the study that was incorporated into
the Provigil NDA. The pregnancy C was reconmended fromthe
agency, and we accepted that category.

However, as part of our phase IV conmtnment, we
repeated the teratol ogy or segnent 2 studies in both
species of rats and rabbits. In this study, we used
significantly higher doses under GLP conditions, and in
that study there was no evidence of any teratologic

response in the aninmals.
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The findings that | referred to, the
hydr onephrosis and the delay in ossification, are
frequently referred to as devel opnental del ays rather than
true teratogenic responses. This may have an effect on the
time that the offspring are taken away fromthe pregnant
animals. Therefore, they should not be viewed as
teratol ogic nmani festations, but that is why we have the C
category rating.

DR. KAWAS: Any commrents on drug-drug
interactions for Dr. Neubauer's question?

DR. RUSSELL: Yes. Currently witten in the
| abel, it is noted that Provigil has been shown in vitro to
i nduce hepatic netabolizing enzynmes, specifically CYP3A4,
and also is a reversible inhibitor of CYP2C19, and in one
study has shown in vitro to be a suppressor of 2C9. There
are currently appropriately worded cautions regardi ng co-
adm ni stration of drugs that are either CYP3A4 as a
substrate, and in 2Cl9, it appears to be that those people
who are al so CYP2D6 deficient, which is roughly 7 to 10
percent of the population, if they were adm ni stered a drug
that's a substrate of that enzyme, which would then use the
CYP2C19 as an adjunctive pathway, may have higher |evels
than you woul d otherw se expect. So that's all worded in
t he | abel at the nonent.

DR. KAWAS: For those of us who are conpletely
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nai ve, can you tell us what drugs would fall in that
category or give us sonme exanpl es?

DR. RUSSELL: For the CYP3A4, it appears to be
clinically significant interactions nmay occur really with
t hose conpounds that use CYP3A4 as a substrate which have
hi gh first-pass netabolismand conpounds that fall into
that category include things |ike cycl ospori ne.

For the CYP2D6 deficient popul ation, which
said is around 7 to 10 percent of the popul ation, you m ght
be concerned about things like tricyclic antidepressants.

DR. AZARNOFF: What about MDR1 transporters in
the intestines?

DR. RUSSELL: There's nothing there.

DR. KAWAS: Did that take care of your
guestion, Dr. Neubauer? Ckay.

Bef ore we nove on to the votes, we're running
ahead of schedule, but the public forum which is schedul ed
for 1 o'clock, we're going to try and put in next. To
begin with, | need to read a statenent fromthe agency.

Bot h the Food and Drug Adm nistration, the FDA
and the public believe in a transparent process for
i nformati on gathering and deci sion making. To ensure such
transparency at the open public hearing session of the
advi sory comm ttee neeting, the FDA believes it's inportant

to understand the context of an individual's presentation
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For this reason, FDA encourages you, the open
publ i c hearing speaker, at the beginning of your witten or
oral presentation to advise the conmttee of financial
rel ati onshi ps that you may have with the sponsor, its
product, or if known, its direct conpetitors. For exanple,
this financial information may include the sponsor's
paynent of your travel, |odging, or other expenses in
connection with your attendance at the neeting. Likew se,
FDA encourages you at the beginning of your statenent to
advise the coonmittee if you do not have any such financi al
rel ati onshi ps.

| f you choose not to address this issue of
financial relationships at the beginning of your statenent,
it will not preclude you from speaki ng.

W have two peopl e who have request ed speaking
during the public forum The first one is Richard Gel ul a.
| s he avail able? He's Executive Director of the Nationa
Sl eep Foundati on.

MR. GELULA: Thank you and good afternoon. M
nane is Richard Gelula. |'m Executive Director of the
Nat i onal Sl eep Foundation, a not-for-profit organization
established in 1990 by the organi zati on now known as the
Ameri can Acadeny of Sl eep Medicine.

| know t he panel has received ny remarks and

" mgoing to skip over sonme of the description of the
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foundation and our activities and just junp to the
di scl osure statenent, though I will also say the remarks
| " mabout to give are about 10 minutes in length and there
is apparently sone overlap with prior presentations, but
with a different focus and vi ewpoi nt.

The work of the foundation is supported by
contributions and grants froma variety of sources,

i ncl udi ng individual donors, patients, nenberships of
nearly 600 sleep center affiliates, project grants from
several federal agencies, foundations, and corporate
contributions or sponsorships froma range of industries.
O the latter, within the |last year, Cephal on joined other
contributors to be an unrestricted sponsor of our National
Sl eep Awar eness Week program and of our fund raising
dinner. Their contributions anbunted to | ess than 4
percent of our total incone. W have not received travel
rei mbursenent or any other conpensation fromany source to
appear here today.

Al'l of our work is guided by a 25-nmenber board
of directors. Qur standard is to solely rely upon
scientifically validated information or scientific
consensus for our public guidance or policy positions. W
accept no grants that are not unrestricted, nmeaning the
foundation creates all the content of our educati onal

mat eri al s i ndependent|y.
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Qur purpose in briefly addressing the panel
today is to advocate for only one thing: a greater concern
and focus on the key problem of sleepiness. Although our
concern pertains to the panel's consideration, we are not
testifying with specific regard to nodafinil. Wile we are
aware of the benefits the nedication has produced, we | eave
it to those nost famliar with the clinical data to coment
on its safety and efficacy for the new indication.

We address sl eepi ness because both observation
and research have shown that it is a |lead synptom for
conprom sed attention and al ertness, cognitive and nood
di sorders, and illness. Sleepiness is clearly the
har bi nger of danger for those with critical attention
responsibilities, including all 190 mllion drivers in the
u. S.

| don't nean to take away fromthe seriousness
of this consideration, but 1'"'mgoing to point out that it
is for good reason that hearings such as this are not
conduct ed between m dnight and 8:00 a.m They're conducted
during the daytine, and that is when nost of us have our
opti mal al ertness.

The view of the National Sleep Foundation is
t hat sl eepi ness, though wi despread, is no nere soci al
artifact, sonething we should joke about and accept. It

shoul d be recogni zed as a serious signal that every
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i ndi vidual and authority in our society understands as a
risk factor and precursor to accident, injury, destruction,
and deat h.

Clearly, sleepiness in our society is a
byproduct of a nunber of different phenonenon with a range
i ncl udi ng reckl ess behavi or, poor sleep hygiene, lifestyle
choi ces on one hand, and econonic and social forces,
nmedi cal treatnment and illness on the other hand, conditions
t hat people can't al ways change.

At the National Sleep Foundation, we seek to
establish a w despread di al ogue about sl eepiness within and
anong key institutions, including the workplace, health
care, schools, crimnal justice, and anong community and
civic organi zations, and we are working to do this.

We al so seek to establish a dial ogue about
sl eepi ness between doctors and patients so that the work
can begi n of distinguishing whether sleepiness is an
i ndi cator of disease, whether it results from econonm c and
social factors, or whether it is due to personal choice.
And such distinctions should not only be nmade, but they
shoul d be treated differentially as well. But currently
these distinctions are, in truth, generally not nmade at
all.

Dr. Carl Hunt, Director of the National Center

for Sleep Disorders Research at the National Heart, Lung,
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and Blood Institute, nmade this point this week in a
statenent reported in the New York Tinmes. He said -- and |
guote -- "People today are so accustoned to bei ng sl eepy
because they don't get enough sleep, that when they devel op
a real sleep disorder, they don't recognize it as a nedi cal
probl em "

Anot her way of saying this is that the

preval ence of sl eepiness due to poor sleep hygi ene degrades
our understanding of its significance and the threat it
poses, and it masks pathology resulting from di sease or
soci etal forces such as enpl oynent patterns and
institutional schedules, all of which may be unavoi dabl e
for the individual patient. Qur objective at the National
Sl eep Foundation is to encourage greater clinical
consi deration of the root cause of sleepiness so that it
can be treated differentially and effectively. W advocate
for this because sleepiness is a norbid condition with a
high risk of nortality to self and others. 1In sone
ci rcunst ances, such as for people whose work is in
transportation, nuclear power, industrial operations, arned
services, nedical care, public safety, and other
prof essions, the inattention that acconpani es sl eepi ness --
or actually falling asleep on the job -- can have dire
effects on the health and safety of people in entire

regions, conmmunities, and within famlies. This nakes
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sl eepi ness a significant public health issue.

For exanple, just one worker on an overni ght
shift, a nurse working double shifts, a truck driver
getting his perishable |oad to destination by norning, or
even an intern or resident working around the clock in
their training, for any of thema single brief episode that
experts call mcro-sleep can kill them and al so take away
the lives of any of us or any of our |oved ones as we nake
our way to work or to school in the norning. This is no
fantasy. It is happening daily across Aneri ca.

|"mgoing to skip again and just say we
conducted the first-ever National Sunmit to Prevent Drowsy
Driving at the National Acadeny of Sciences and in
partnership with the National Acadeny this past Novenber.
We heard testinony from people who were affected as
perpetrator, as victimin a variety of ways, and we heard
fromexperts as well. Qur findings reinforce the view that
today the nedical perspective on sleepiness as a
pat hol ogi cal conditions is entirely inadequate. This has
occurred for many reasons, but that is not the topic or the
focus of today's neeting.

Overall, we need to recognize that sl eepiness
is a nedical concern, one that is not entirely unlike the
probl em of controlling contagious di seases because its

norbid and potentially nortal effects extend to the public
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heal th and can have their greatest peril for other
i ndi vi dual s and conmunities who are not necessarily sl eepy
t hensel ves. These secondary patients and victins are
endanger ed because of their contact with others who are, to
extend the anal ogy, not only sleepy but al so contagi ous.

To foster a nore aggressive nedi cal approach
that is comensurate to the |level of individual and
community risk caused by undi agnosed and untreated
pat hol ogi cal sl eepiness, we feel that doctors and the
patients too who are treated for sleepiness that is not
responsi ve to behavi oral change or other treatnents need
access to and deserve safe and effective treatnent options.

New treat nent options ideally will have useful
characteristics, including ability to foster al ertness, |ow
risk for abuse, side effects, addiction, or tol erance, and
do not make ot her di sease synptons worse, do not worsen
them and they should not disrupt or degrade the quality of
sl eep.

Successful treatnent of sleepiness and its
causes has enornous positive effect. W clearly see this
anong patients who are di agnosed and treated for sleep
di sorders. Patients with obstructive sl eep apnea who are
successfully treated with continuous positive air pressure
devi ces and who do not suffer residual sleepiness are

frequently heard to say, it changed nmy life. They regain
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vitality, interests, social relations, have restored
i bido, nore positive marital and hone |ike, becone nore
productive at work, and begin exercise prograns.

A second exanpl e now, conbi ned phar nacot her apy
and behavi oral therapy permts people with narcol epsy to
manage their synptonms and | ead apparently normal |ives.
Previously for many, their pathol ogi cal and unpredictable
sl eepi ness made normal nmanifestations of life, including
education, enploynent, career, driving, and soci al
relations an inpossibility. | would note today that you
can have your driver's license withdrawn in many States if
you have untreated or unresponsive narcol epsy, but no one
has suggested taking away the driver's license of shift
wor kers or people being treated for cancer or other
di seases where fatigue is a byproduct.

Such pat hol ogi cal sl eepi ness and conprom sed
al ertness do not necessarily stemfrom sl eep disorders
al one, and others are simlarly affected. Circadian
effects, whether due fromdisrupted sleep schedules, jet
lag, or shift work, nmay cause the sane manifestations.

D sease and nedical treatnments are anot her conmon source of
sl eepi ness, particularly in aging Amrericans.

Agai n, the National Sleep Foundation just held
aterrific two-day workshop on sleep, health, and aging

where this was pointed out in presentation after
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presentation. This was conducted in partnership with the
Nat i onal Institute on Aging.

These conditions and certain econon c and
social factors are not always options that people can
change or they are not necessarily responsive to behavi oral
or environnental alterations. W nust also recognize that
peopl e who suffer from profound sl eepiness and its effects
and who do not even like to work overnight or who recognize
how it endangers thensel ves or others will continue to
choose shift work and overnight work if the choice is
bet ween shift work and unenpl oynent .

In conclusion, we feel that sleepiness is a
very inportant public health challenge and is deserving of
a robust medical response. W feel this response should
differentiate the causes of sleepiness and match treat nment
to the cause. W don't suggest that people who are
behavi ng reckl essly be treated by their doctors with
nodafinil or, just the sane, that an overnight truck driver
try to treat his sleepiness with caffeine. Both need the
appropriate intervention, and the nedical response should
be fully commensurate to the risk that untreated sl eepi ness
can pose to the health and safety of all the people in the
communities in which our patients live. | think this panel
needs to consider the community and public health

perspective of this issue. This is how we would franme the
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context of your decision today, and | thank you.

DR. KAWAS: Thank you.

Is Christin Engel hardt avail able? She is
Executive Director of Anmerican Sleep Apnea Associ ation

M5. ENGELHARDT: Good afternoon. My nane is
Christin Engel hardt, and | amthe Executive Director of
Aneri can Sl eep Apnea Associ ation, a nonprofit organization
dedi cated to seeing that all with sl eep apnea are di agnosed
and treated properly. Thank you for letting the ASAA
present its view on Cephalon's application at today's
heari ng.

In the interest of full disclosure, | first
want to acknowl edge that the ASAA has received sone support
from Cephal on for our activities over the last four fiscal
years but only |ess than $4,000 per fiscal year. Al
activities, such as exhibiting at nedical neetings and
Nat i onal Sl eep Awareness Day, have been initiated by the
ASAA, never by any company. | personally hold no stock in
Cephal on or any other company in the sleep field other than
what may be in the retirenment nutual fund.

Sl eep-di sordered breathing, including sleep
apnea and upper airway resistance syndrome, is a comon
di sorder that affects mllions of Americans of all ages.
Yet, it is relatively rarely diagnosed in part because the

nost conmon synptons, snoring and falling asleep easily
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and/ or sometinmes inappropriately, are not recogni zed by
society as synptons of a potentially serious nedical
di sorder. Consequences of untreated sl eep apnea nay be
significant and include sl eepiness, high blood pressure and
ot her cardi ovascul ar di sease, norni ng headaches, feelings
of depression, inpotence, and nenory problens. Once
di agnosed, the patient can be prescribed a course of
treatment. Treatnent options include oral appliances,
wei ght | oss, positional therapy, surgery, and the use of a
continuous positive airway pressure, or CPAP, device.

Medi cations may al so be prescribed for central sleep apnea.
Wi ch treatnent option is best for the patient depends upon
the severity of the sleep apnea and ot her aspects of the
patient's medical history.

As you have heard, the gold standard and nost
consistently effective therapy is the CPAP nmachi ne. CPAP
wor ks by pushing air, via tubing that connects the CPAP to
an interface that touches the patient's face, through the
ai rway passage at a pressure high enough to keep the airway
passage open during sleep. The pressure is set according
to the patient's sleep apnea. Pressure that is too | ow
will not be as effective in elimnating the apneas and
hypopneas. While effective, CPAP may be difficult to use.

Hence, published conpliance rates may be suboptimal. O

course, adherence to any therapy for any chronic disease is
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typically suboptimal. For exanple, adherence to
phar macol ogi cal therapy is approxi mtely 50 percent.
Moreover, it is possible and inportant to inprove adherence
to CPAP. Qur publication, If Your Patient is Not Conplying
with CPAP, was witten for professionals precisely for this
purpose. And | should note that Cephal on has, through
support of our presence at nedical neetings, helped us to
distribute this to physicians and other health care
prof essionals. Education of the patient can also help
i mprove conpli ance.

Confort is often an issue with CPAP, and sadly
patients nay not get all the equi pment and/or assi stance
they need to utilize this effective treatnent all night,
every night. For exanple, patients need access to al
avai l abl e options in the nmask and nachi ne features so they
can find the best one for them hence the ASAA
publ i cations, Choosing a CPAP and Choosing a Mask and
Headgear, anong others. There are nmany nmasks on the narket
now and manufacturers constantly work to devel op nore
confortabl e masks, but there is no one best mask or
machi ne. Each patient has different personal preferences.

In addition, sone patients need to be
desensitized to the mask. It often takes a skilled and
experienced health care professional to enable a patient to

adhere to CPAP therapy. Yet, unfortunately, it can be
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difficult, if not inpossible, for all patients to gain
access to this expertise. Even patients who are assertive
and persistent have been known to give up on the treatnent
before they find a confortable option.

Thus, proper treatnent of sl eep-disordered
breat hi ng does not always follow the diagnosis. The ASAA
finds the state of affairs unacceptable.

The three main causes of sl eepiness are sl eep
deprivation, endemc in this country, untreated sl eep
di sorders, and circadi an rhythm m sal i gnnment caused by
factors such as jet lag and night work. Al cohol and
certain nedications may al so cause sl eepi ness, as can
depression and certain illnesses. Nunmerous studies show
that untreated sl eep apnea causes sl eepiness and that CPAP,
even when not used all night, every night, reduces
sl eepi ness. Likew se, there are studies that show t hat
patients with inadequately treated sl eep apnea are |ikely
to remain sleepy. One may al so have treated sl eep apnea
and be sleepy from sl eep deprivation or night work.
Studi es al so show that patients who appear to have well -
treated apnea may al so have resi dual sl eepiness.

Regardl ess of the cause, sl eepiness can have adverse
consequences and requires attention.

Modafinil was originally approved by the Food

and Drug Admi nistration to inprove wakeful ness in patients
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wi th excessive daytinme sl eepiness associated with
nar col epsy. It has al so been investigated, as you have
heard, to treat residual sleepiness in patients with
treated sl eep apnea, defined in one study as using CPAP on
a regular basis at least 4 hours a night on 5 nights per
week, not all night, every night. Mdafinil has been shown
to be safe in clinical studies and in clinical use. It is
t hought to be safer than anphetam nes whi ch have al so been
prescri bed for residual sleepiness in sleep apnea. But
still it is not benign. No drug is.

As noted earlier, sone sleep apnea patients
experience residual sleepiness despite getting sufficient
sl eep and having effective therapy for apnea. Because of
this, based on the limted avail able data, the Anerican
Sl eep Apnea Associ ation can support the narrow use of
nodafinil in patients whose sleep apnea is being treated
appropriately and sufficiently and whose ot her causes of
sl eepi ness, including sleep deprivation, insufficient CPAP
pressure, or mask | eak, have been addressed or excl uded.

It is worth noting that to our know edge, no published
study | ooked at the role of sleep deprivation in the

sl eepi ness. Yet, the ASAA believes that nodafinil has a
role, albeit a mniml one, in managi ng sl eep apnea, and

t he absence of a relevant indication for the drug can be a

barrier for patients to get insurance coverage for
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nmedi cal | y necessary nedi cati on.

Still, we cannot enphasi ze enough that prior to
prescribing nmedication for sleepiness after a patient has
begun treatnent for sleep apnea, the physician nust exani ne
and address all possible causes of the patient's
sl eepi ness, particularly CPAP adherence. As Dr. Jed Bl ack
wote in his editorial, Pro: Mdafinil Has a Role in
Managenent of Sl eep Apnea, published in the American
Journal of Respiratory and Critical Care Medicine, one
unpubl i shed study found that two-thirds, or 31 out of 46,
of CPAP patients who were sleepy after being on CPAP for at
| east 6 nonths were no | onger sleepy "follow ng 30 days of
subsequent upgraded CPAP use."” At the sane tinme, 15 of the
46 subjects still had residual sleepiness and underwent a
trial of nmodafinil. 1t, however, nust be renmenbered that
t hi s pharmacol ogi cal approach treats only the synptom of
sl eepi ness, not the underlying cause of sleepiness. It
does not prevent apneas and the consequential oxygen
desaturation and sleep fragnentation that may lead to
cardi ac di sease and ot her health problens.

So while it may be easier for physicians to
prescri be and for patients to take nodafinil, both nust
know t hat taking nodafinil does not render CPAP
unnecessary. This point nust be made clear on the | abeling

and in any advertising, particularly as one study found a
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statistically significant reduction in CPAP use anong
subj ects given nodafinil conpared to the control group

In addition, in cases of extrene sl eepiness
t hought to be fromuntreated sl eep apnea, nodafinil may
have a short-termrole to mnimze the direct risk of
sl eepiness until definitive treatnment is initiated and
found to be effective. Wiile we are aware of no fornal
studies on the use of nodafinil as bridge therapy, the
doctor must nake a clinical judgnent on the potential
benefits and risks of prescribing nmodafinil and of not
prescri bing modafinil. Sleepiness does carry risks. Yet,
nodafinil rnmust not be seen as a panacea. The drug nust not
hi nder appropriate diagnosis and treatnent of the
under | yi ng cause of the sl eepiness.

The ASAA is clearly commtted to seeing that
nodafinil, should it be approved for additional
i ndi cations, be prescribed appropriately. W believe
Cephal on as the manufacturer nust vigilantly educate the
public and prescribing physicians about the appropriate
role of nodafinil. The ASAA renmains willing to continue to
work with Cephalon and with other interested parties on our
common goal of hel ping people with sleep disorders.

Agai n, thank you very nuch for this opportunity
to speak to the panel today, and | do just want to note

that we've linmted our comments to the use of nodafinil for
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sl eep-di sordered breathing given the m ssion of the
Ameri can Sl eep Apnea Associ ation. Thank you.

DR. KAWAS: Thank you, Ms. Engel hardt.

Anyone el se who would like to speak in the
public forum section?

(No response.)

DR. KAWAS: (kay, this section is now over.

Since we're going to try to do without a |lunch
break, it's been requested that we have another bat hroom
break. So if we can have a very quick break, I'mgoing to
start sharply in 10 m nutes.

(Recess.)

DR. KAWAS: W' re reconvening this session
whi ch hopefully will not extend to a dinner break, but I
can tell everyone is hungry. So if it comes down to
everyone wanting a break for lunch, please holler and | et
me know.

|"d like to reconvene this session and open
with a final opportunity for anybody on the advisory
commttee who has any ot her questions, comrents, or
t houghts, questions either for the sponsor or for the
agency, to take this opportunity now before we proceed to
the formal vote for the different questions that they' ve
given us. Yes, Dr. Krahn.

DR. KRAHN. | have a question for the agency.
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If Provigil gets this indication, |I'mconcerned that it
will be used in a very wi despread way for patients who may
have shift work issues rather than shift work sl eep
di sorder. |'m wondering what suggestions or conments you
may have on ways to |imt its usage to ensure that it is
provi ded to patients who have appropri ate needs and not
used in a nore w despread way.

DR. KATZ: Usually in a case like this, we
woul d basically rely on | abeling to describe in whomthe
drug is safe and effective, who should get it. W can't be
conpletely directive, but we can spell all this out in
| abel ing and not just professional |abeling for the
prescri ber but patient |abeling, the so-called patient
package insert which is sonmething that can be given to the
patient each time they get a prescription filled, which
will tell themthis shouldn't be taken for just routine --
you stayed up a couple of nights and now you're sl eepy, but
i f you have sl eepi ness, you should go to the doctor, get it
wor ked up, that sort of thing. So |abeling in various
forms | think would be nostly what we woul d do.

In certain cases you can attenpt in labeling to
nore formally restrict who can prescribe it and this sort
of thing, but I don't think we would anticipate that sort
of thing here. The drug has been out on the market for a

nunber of years. W obviously want to hear what you t hink,
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but so far we haven't thought that there is a particular
safety concern which would usually drive that sort of
thing. So a lot of information to the relevant parties.

DR. M CGNOT: And how effective is this
i nformation?

DR KATZ: I'll let Dr. Tenple answer that.

DR. TEMPLE: This is under the general heading
of risk managenent, which everybody is busy worryi ng about
now, and the conversation often turns to the risk
managenent tools that you have. Well, the physician
| abeling. That's one tool. W know that doesn't al ways
wor k. The next thing you think about is a conbination of
maki ng sure pronotion is appropriate, which we try to do,
and perhaps directing information to the patient
specifically. If you were to ask ne how well we know those
things work, I will tell you |l don't know the answer to
that. But patient labeling is certainly used widely. Mny
of the sedative hypnotics have | abeling that says don't use
this too long, be careful, watch out if you're going to
drive a car, stuff like that. And you can think of things
you could do here that would do that, rem nding people that
sl eep apnea isn't cured by sonething that takes care of
your daytime sl eepiness. There are other problens
associated wwth it and you really better see a doctor about

it and get the right machinery and stuff like that. So
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t hose things could be considered.

If there's sonething we're really, really
worried about, we sometines have limted distribution
systens. It's not easy to think of doing that w thout sone
quite dramatic cause for drugs al ready on the market
without it for a long tine. But troublesone drugs |ike
thal i dom de and things |ike that have special distribution
systens and other drugs too. That's relatively extrene.
It's relatively disruptive and you need a pretty good
reason for doing that.

DR. KAWAS: Dr. Krahn?

DR. KRAHN: | guess ny concern about Provi gi
is that patients may really go in to their physicians
requesting it and they may desire it to reduce their need
to sleep at night. So they may view it as replacenent for
t he normal anount of nighttine sleep. And how are we going
to put in place sonme safeguards to reduce its msuse in
t hat way?

| do think that it's different than a sl eeping
pill. Many patients want to sleep at night, but it
repl aces sonething that's mssing and they don't want to
sl eep nore than they should be. Here a person nay want to
enhance a physiologic state and have, let's say, 20 hours
of alertness in place of what is nore normal. That's why |

think that this is an inportant issue for Provigil with an
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expanded i ndi cati on.

DR. KATZ: Besides the approaches we' ve al ready
tal ked about in terns of |abeling and describing in
| abeling, again to focus back on the professional |abeling,
there can be |l anguage in that instructing the physician
that a diagnosis has to be made that this should be only be
used in patients who have had a formal diagnosis.

The other thing that has been done in the past
are educational canpai gns where conpani es produce docunents
that can be designed to be sent to the physicians, as well
as the patients, explaining in greater detail who this
shoul d be used for, what it is capable of doing, what it is
not capable of doing, and not in terns of treating the
underlying illness, that sort of thing. So, again, it's
nore avenues of information.

Short of that, I"mnot sure. Again, as Dr.
Tenpl e said, unless there's a real known significant risk
to the treatnment, nore restricted distributions would be, |
think, problematic in this case.

DR. TEMPLE: You can be fairly sure that none
of the attenpts to encourage proper behavior will be fully
effective. Fully m ght be even over-optimstic or |ess
than fully mght be an over-optim stic statenent.

But it's not an easy answer. |If you read the

papers, apparently a |lot of people are existing on |ess
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sl eep than they need already, which is one of the reasons
there are dangerous drivers and things like that. 1It's not
conpl etely obvi ous whether off-label use that hel ps them
deal with their bad behavior is worse or better than not
doi ng anything. Those are not easy questions. |If they're
driving next to ne, | think I'd prefer they be on it.

(Laughter.)

DR. TEMPLE: So as a general matter, we don't
believe that we can control what physicians and patients do
fully. If it's a teratogen, we take very excessive, very
strong steps to try to nake sure nobody gets the wong
drug. If it's other things, we don't do as much, but we
try to get it right through | abeling and patient |abeling
and maki ng sure pronotion doesn't over-prom se and things
l'i ke that.

DR MGNOT: Just to follow up on this
guestion, | think one of ny concerns was especially for
shift workers that may have sl eep apnea additional to their
shift work. Sleep apnea is so common that |'mjust worried
that something like this could occur where a patient would
have both disorders. |It's a bit difficult to ask us to
sonmehow vote on this | think w thout know ng what the | abel
will say, in a way, because | think that's really going to
be critical that people are really warned that they

shouldn't use it as a replacenent for CPAP for treatnent of
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sl eep apnea.

DR. TEMPLE: W're listening to that concern
Speaki ng for Russ, we know that the | abeling should be
clear on that.

It's not out of the question, you know, that
nore people who notice that they' re sleepy will actually
get to their doctors for sleep apnea as a result of better
information. There's not a | ot of ways to get that
information to people, and a conmerci al sponsor with an
interest is one way of getting it. So it could even be
good.

DR. KAWAS: Do we have any ot her questions or
comments or queries fromthe advisory conmttee? |If not,
we'll nove on to the questions for a vote.

(No response.)

DR. KAWAS: No, okay.

Question nunber 1, using the International
Classification of Sleep D sorders, which actually divides
sl eep into dyssomni as, parasomni as, sleep disorders, and
proposed sl eep di sorders, the sponsor has defined disorders
of sl eep and wakeful ness associated with excessive
sl eepi ness. Does the committee agree with this
desi gnati on?

| think the way we're going to do this today is

we'll start at one end of the table and | et each person
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vote. We'll switch the order periodically just to build up
t he suspense.

(Laughter.)
DR. KAWAS: So, Dr. Azarnoff, would you like to

start?
DR AZARNCFF: | don't believe | have a vote.
DR. KAWAS: Ch, | apol ogi ze.
Dr. Ebert.
DR EBERT: 1'mgoing to take the approach to

this one fromprimarily an academ c¢ standpoi nt and say that

| vote yes.
DR. KAWAS: Dr. Mgnot?
DR. M GNOT:  Yes.
DR KAWAS: Dr. Krahn?
DR KRAHN:  Yes.
DR KAWAS: Dr. van Belle?
DR van BELLE: | defer to the experts in this.

" mnot an expert so |I'mnot voting either for or against.

2

KAWAS:  Abst ai n.

van BELLE: |'m abstaining. Thank you.
KAWAS: Ckay.

Wbl i nsky?

S

WOLI NSKY:  Yes.
DR. KAWAS: | vote yes at least in the sense

that there's excessive sl eepiness and all of those
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yes and 1

DR KAWAS: Dr. Kattah?
DR KATTAH:  Yes.
DR KAWAS: Dr. Neubauer?
DR NEUBAUER | vote yes.
DR KAWAS: So the vote is al
abst ai n.
Second, the sponsor believes that the above

group can be divided into three categories based on

presuned cause of the excessive sl eepiness.
are: sl eep-wake dysregul ation,
ci rcadian m sal i gnnment.

classification?

Dr. Neubauer?

DR. NEUBAUER 1'Il agree, yes.
DR KATTAH  Yes.

DR KAWAS: Yes.

DR WOLI NSKY:  Yes.

DR. van BELLE: Abstain again.
DR KAWAS: Abst ai n.

DR KRAHN:  Yes.

DR. M GNOT:  Yes.

DR EBERT: Yes.

DR. KAWAS: The third question,

sl eep di sruption,

The categories

and

Does the conmittee agree with this

does the

commttee agree that the disorders studied by the sponsor,
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whi ch are narcol epsy, obstructive sleep apnea, and shift
wor k sl eep disorder, are representative of the three
cat egories descri bed above?

| guess we'll start with Dr. Ebert.

DR. EBERT: That they're representative of the
cat egories described above, | would say yes.

DR KAWAS: |I'msorry. | should have said this
first. One of the questions in ny mnd is what do we nean
by representative here? Does the agency have any gui dance
to give us on that? | mean, ny inclination right nowis to
say no, they're not representative. They' re the nost
common, for sure, but there's a big difference between
obstructive sl eep apnea and periodic |eg novenents, for
exanple, potentially. So in what way do you want us to
di scuss the representativeness?

DR KATZ: Well, again, the next question sort
of asks the $64, 000 question, or nore.

(Laughter.)

DR KATZ: But what we're really trying to get
at is whether or not the approach that the sponsor has
proposed and has undertaken is adequate. In other words,
if the drug is studied in shift work sleep disorder, can we
t herefore generalize and say, well, this drug works in
di sorders of circadian msalignment? That's what we nean

by representativeness. So that's what we nean. Again, the
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fourth question which asks overall do the data support the
clai mincorporates that concept, but that's what we nean.

I f you show it works in one disorder, which they have done,
in each of the three categories, does that nean that the
drug will work and we can reliably conclude that the drug
will work in all disorders in that category.

DR. TEMPLE: This also conmes slightly in two
flavors also. Sonetines the potential reality of it helps
focus.

The indication is witten broadly and maybe
they could say this works for circadian abnormalities. But
the other possibility is that you m ght see conceivably a
specific claimfor jet |ag which has never been studi ed.
So, on the one hand, there's the sort of general idea which
sonmeone m ght conclude applies to jet lag but not a
specific claim | work in jet lag. And the other is, you
get those specific clains even though you haven't
specifically studied them

This comes up a lot of other times. W insist
that there be data on both nmen and wonen, old and young,
bl ack and white, and the labeling all says it seened to
work basically simlarly. But if sonebody set out and did
a canpaign, | work in patients over 65, w thout specific
studies of that, that m ght make us nervous. So it's

nuanced and not entirely satisfactory because we do want
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broad information. This has a little bit of that.

So as you go through this, you m ght think
about how you feel about that. Even if you think the broad
claimis supported, how do you feel about specific
conditions under that claimthat have not actually been
studied. | nean, you mght think it's okay. |'m not
trying to tell you what to think.

DR KAWAS: Geat. | think actually that hel ps
me sonewhat. | hope the conmttee feels the sane way.

On that note, Dr. Ebert, would you like to
vot e?

DR. EBERT: G ven the slight change | think in
the term"representative,” what |'m hearing now is that
we' re saying that that disease would infer that it would
apply to all conditions within that category, | would |ike
to change ny vote to no.

DR. KAWAS: Thank you.

Dr. Mgnot?
DR MGNOT: | still have a question about this
specific issue. It's inpossible to really predict all.

Qobvi ously, diseases are heterogeneous and | don't think you
can ever have sonething that's all. You could say al nost
all, but you cannot say all. For exanple, periodic
hypersommia or certain fornms of idiopathic hypersomia may

be described | ater as having a sub-cause that will not
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respond to nodafinil. [If it was "alnost all" --

"representative" is the broader termfor the large mgjority

of patients -- | would say yes. But if it's "all" --
conpletely all -- 1 don't think that's possible to really
answer. | want to know if you nmean --

DR KATZ: Well, what we nean by the question
is driven by what the sponsor is proposing. The sponsor is
proposi ng that the drug be approved for excessive
sl eepi ness associated with disorders of sleep and
wakef ul ness. |If such a claimis granted, the inplication
is that it works to treat excessive sleepiness in disorders
of sl eep and wakeful ness which, as they' ve defined it,

i ncludes that whole list of disorders that are subsuned
under the three categories they've created. That's all. |
mean, it's inclusive. The inplication is that because it
worked in shift workers, it will work in the six other
conditions that are subsuned under circadian m salignnent.
| don't think there is, for the purposes of |abeling as

t hey' ve proposed it -- the indication as they proposed it,
| don't think it's some. | think the intention is for the
conclusion to apply to all conditions subsuned under this
br oader headi ng.

DR MGNOT: I'msorry to ask this question
agai n, but maybe if you were pooling patients, like if you

do a clinical trial and you say they are all disorders of
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-- you know, it's a statistical argunent really -- al
di sorders of sleep that have sl eepiness and you pool them
all and you have 10,000 of them and then you will see a

statistically significant effect, then the answer woul d be

yes because, of course, there will be sone patients that
will not maybe react to the drug.
DR KATZ: Well, it depends. You could do a

| arge study and have only 2 patients with restless |egs,
and you' d be hard-pressed to say, well, it applies to
restless | egs.

But here, the situation is nmuch nore stark.
didn't add up the total nunber of disorders that are
i ncl uded here under disorders of sleep and wakeful ness, but
it's a large nunber. They studied three. And they are
asking us to conclude that based on the findings in those
three specific conditions, that the drug will be effective
inall the others. That's really the whole question, mnuch
of what we've been discussing today.

So now we have to deci de whether or not we
think that's valid. You have unani nously concl uded t hat
di sorders of sleep and wakeful ness associated with
excessive sleepiness is a real thing and that the three
subcat egori es that the sponsor has subsunmed those disorders
under is real, meaning presumably that they share a common

pat hophysi ol ogy or sonething. Now we have to decide
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whet her or not we think that those three indications
support all the rest.

That doesn't necessarily mean in |abeling we
would list all of those, but I don't know what we would do
in labeling yet, as far as that goes. But the inplication
will be that this drug works to treat the sl eepiness
associated with this entire list of disorders. At |east
that's the way | interpret their proposal.

DR. TEMPLE: There are al so potential nuances.

We haven't figured out what the | abeling should be. But,
for exanple, one could al so conceivably use the broad

| anguage and then say, the drug was specifically studied in
the follow ng conditions and not others. This isn't to say
we would ultimately conclude that's the right thing to do,
but there's really nolimt to how you do those things and
not a |l ot of precedent, | have to tell you, either.

DR. KATZ: Right, but even such an approach
where you just list -- | would sort of anticipate that's
probably close to what we m ght do, just say here's the
overall claim here are the conditions it would be studied
in. In fact, we would do sonmething very close to that in
any event because there's a part of |abeling where we
describe the trials that served as the basis for the
approval. And those are the trials that were done, so

those are the trials we would describe. You could put it
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in the indication section. Anyway, it would certainly be
somewhere in |abeling.

Nonet hel ess, the overall claim which is what
we' re tal king about here, or indication, presunably applies
to the entire universe of disorders in those categories.

DR M GNOT: | vote yes.

DR. KAWAS: Dr. Krahn?

DR. KRAHN: No. This discussion has been very
hel pful, and | realize | abeling mght help address this
issue, but I think that it's hard to highlight three
di sorders and say that that represents all the other
di sorders.

DR. KAWAS: Dr. van Belle.

DR van BELLE: Well, I'mgoing to say
sonet hi ng about this.

First of all, the word "representative" has a
very specific statistical neaning; nanely, "representative"
means randonmly selected froma population. Well, clearly
t hat was not the case here.

On the other hand, there was discussion with
t he FDA about what would constitute representative
conditions according to these three categories |I think. 1In
fairness to the sponsor, | think we should work fromthat.

So in statistics, there is another way to sort

of get out of the representativeness and to sinply talk
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about a conveni ence sanple. So to ny mind, these three
studi es represented three conveni ence sanples from each of
those three areas. So if you allow nme to substitute the
word "conveni ence" sanple for representative, then | do

think that the sponsor has, indeed, satisfied the

condi tion.

DR. KAWAS: Pl ease.

DR KATZ: | really don't want the primry
issue to get lost in the |language. You can call it
representative. You can call it anything you want. |It's

t he fundanental concept that really matters, which is again
if they showit works in these disorders, can we concl ude
that it will work in all the other disorders with excessive
sleep, with the larger category that they defined. | don't
care if we call that representative or not, but that's
really the fundanental issue that we're grappling with in
this question.

DR. van BELLE: But the analogy by Dr. Tenple
earlier today about, for exanple, pain, that not every
possi bl e condition for pain is studied and yet approvals
are given for conditions of pain. That nust be based on
studies very simlar to this situation here.

DR. TEMPLE: Well, and a history that goes back
60 years too which is a little different.

DR KATZ: So do we have a vote?
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DR. KAWAS: Yes, | need to nmake sure |
understand Dr. van Belle's vote on question nunber 3.

DR van BELLE: Yes, in the way that 1've
defined the representati ve.

(Laughter.)

DR KAWAS: Cot it.

Dr. Wl insky.

DR. WOLINSKY: | actually see the fundanenta
issue as a little bit different than what |1'm hearing
espoused on that end of the table. First of all, | think
that within any one of the three conditions that have been
tested, the patients are representative of the response.
As best | could tell fromthe data presented, not every
patient got a response.

| also understand fromthe data that was
presented that there was no claimthat there was any
specific treatnent of the underlying disease but just an
anelioration of synptons which were relatively common to a
broad variety of diseases that could be specified. | felt
that the data presented in the classification system was
such that, in fact, these are three conditions, each one
representative of an exanple of that classification system

If 1 thought they were treating di seases, |
woul d have to say no, but they are treating synptons, so |

have to say yes.
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DR. KAWAS: | think that was a yes.

DR. KATZ: Yes, that's what | wote down.

(Laughter.)

DR. KAWAS: And ny vote is going to be no.

Al though | agreed with the categories, you can keep
categorizing things, and the three categories on presuned
cause of the excessive sl eepiness was an acceptabl e
division for nme, but that didn't nmean, to my mnd, that we
have a conmon pat hophysi ol ogy. Fromthat standpoint, |

feel strongly that | think the sponsor nade sone very w se
choices in what they chose to study, i.e., they studied the
nost conmon di sorders in each of those categories.

But at this point | feel that seeing evidence,
for exanple, that this nmay reduce the excessive sl eepiness
of obstructive sleep apnea and may be reasonably safe for
people with obstructive sleep apnea, it doesn't tell ne
anyt hing about its efficacy or safety, for exanple, in
central apnea. It doesn't tell ne anything about its
behavior in other diseases |ike periodic | eg novenents. It
may work in narcol epsy, but | don't feel that | have enough
information to assune that it would work in periodic
hyper sommol ence. The information frommy perspective
doesn't give nme enough information about efficacy or safety
in the other diseases in the category, for the nost part.

Dr. Kattah.
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DR. TEMPLE: Can | ask sonmething? |Is this a
matter of the nunber of nodels? |If there were nore nodels,
coul d you ever be convinced, or is it just that you think
really you just can't know until you study it in any
setting?

DR KAWAS: | think in sonme settings and sone
pl aces where the di seases are better understood
pat hophysiologically, it m ght be nunbers. But in this
case | think we're grouping a very diverse group of
condi tions under each of the three categories, and to ny
m nd t he pat hophysi ol ogy of those are likely to differ so
substantially that |'d be concerned about what effects it
woul d have in these conditions. Does that answer your
guestion?

DR. TEMPLE: Yes. | think you've reached the
conclusion that the treatment here should not be considered
a nmere synptom if you |like, but sonmething that may have
sonmething to do with the pat hophysiol ogy of the disease. |
think that's the differences that we're seeing. | nean, if
you believe it's just a synptom then you wouldn't worry
about havi ng every concei vabl e disease. |If you're not so
sure about that, then you really sort have to go one by
one. | think that's what the differences are.

DR. KAWAS: That capsulized it well, yes.

DR. KATTAH: | guess as the comments are going
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around, the nore | hear about it, the nore | think that
we' re | ooking at sl eepiness as a conprehensive term and in
t hat sense, then the answer will be no because it doesn't
enconpass conmon pat hophysi ol ogy, and it has not
established all cases of daytinme sleepiness. So in that
sense, | will say the answer will be no.

DR. KAWAS: Dr. Neubauer?

DR. NEUBAUER: | vote no. It's really nore of
a technical issue than a practical one because | think that
probably there are final common pathways related to
sl eepi ness that nodafinil has a potential to help wth.
The only thing that troubles nme here is the selection. W
have narcol epsy on the one hand, which is clearly a
di sease. W have obstructive sl eep apnea hypopnea
syndrome, which is a syndrone, and then there is the shift
wor k di sorder, which is really nothing that's very well
defined at all.

| wouldn't have a problemif it was just shift
wor kers who were sleepy. Now, whether or not to treat them
woul d be another issue, but at least in ternms of saying
they' re representative of these categories, the sleepiness
and insomia that's part of the experience of many shift
wor kers, woul d be very reasonabl e here.

But the interpretation that we've heard here is

that a special subset of shift workers who have sonet hing
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el se wong with them who have sonme ot her underlying
vul nerability that is only brought forth under the
ci rcunstances of their doing the shift work. 1In fact, if
that's the case, then those people with this particul ar
vul nerability actually would belong in a different category
whi ch woul d be the sl eep-wake dysregul ation, nore |like the
nar col epsy patient, but something that is only brought out
under those circunstances. So it's nothing that's
intrinsic to shift work itself if that's the popul ation
we're told is studied here.

DR KAWAS: Remind ne. Your vote is no.

DR, NEUBAUER: No, correct.

DR KAWAS: |I'mtrying to figure out the
tabul ation here, and it looks to ne like 3 yeses and 5
noes, with all kinds of qualifications.

Actually, if I may go back to your question
Dr. Tenple. For exanple, knowing that it works in shift
wor kers, for exanple, who have a kind of, in their own way,
a regular schedule, it doesn't tell ne what it will do for
a del ayed sl eep phase person where their sleepiness is
always at a different time of day. The disorder has
conpl etely different underpinnings even though it fell into
the sane category, and | think this m ght have been Dr.
Neubauer's point, whether or not they're environnmental or

di sease or intrinsic-induced. You know, you put a bunch of
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things in the sanme category.

Question nunber 4. Does the commttee agree
that the sponsor has submitted substantial evidence of
effectiveness for the indication for the treatnent of
excessi ve sl eepi ness associated with disorders of sleep and
wakef ul ness?

Wuld you like to start, Dr. Neubauer? W
should start in the mddle of the table sonmetinme. Actually
| will. How about if I start with Dr. Wlinsky? W need
to liven up things here.

DR WOLI NSKY: Well, | assunme that this vote
should wind up being very simlar to the | ast vote,
otherwise ny logic fails ne. But | will add alittle
different conment. | think that the clinician, armed with
the data that we've seen, approaches patients with this
category of synptonms as what | would call and ot hers have
called an n of 1 study with a quick vote back as to whet her
or not there was effectiveness. So | say yes.

DR KAWAS: Dr. van Belle?

DR van BELLE: Yes.

DR KAWAS: Dr. Krahn?

DR. KRAHN: No, agai n because of the gl obal
nature of the indication

DR. KAWAS: Dr. Mgnot?

DR. M GNOT:  Yes.
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DR KAWAS: Dr. Ebert?

DR. EBERT: No. | feel that although I think
the drug is effective in treating the synptons, ny concern
is that the approach to the synptomw || overshadow t he
need for a diagnosis. Again, as Dr. Krahn nentioned
earlier, in many cases this drug may be prescribed by
primary care physicians that may feel that they're
approachi ng the synptom and have not done a conplete job of
approachi ng the di agnosi s.

DR TEMPLE: That's a sonmewhat different -- not
that it's not a legitimte concern, but it's quite a
different concern. So we need to understand what you're
saying. Are you saying, oh, yes, it probably does work
anytinme where a person is sleepy, but I'"'mworried about
using it so broadly? That's sort of an answer of yes, but
| don't want to approve it for that, which is not the sane
as saying, no, | don't believe it, which for exanple Dr.
Kawas has been saying. So it would help us if you
di stingui shed which of those things you' re saying.

DR. EBERT: What |I'msaying is |'m concerned
whether it's froma detailing standpoint or from an
approach that if a patient presents with that synptom that
as we nmentioned by many people here, perhaps the patient
has sl eep apnea, and rather than working that patient up

and trying to fully use front-line therapy such as CPAP,
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that i nstead we woul d be approaching it nore froma synptom
standpoint. It would bypass a full diagnosis.

DR KATZ: But just to follow up on what Dr.
Tenpl e said, should we take fromthat that you think,
t hough, that the effectiveness -- forget about approvable
because | don't think the question actually asks about
approvable. W usually don't. W just ask if there's
substantial evidence of effectiveness. So do you think the
data support the clain? As | say, put out of your mnd for
the nonent that this is related to approval.

DR. EBERT: Ckay. Wll, again, to ne the term
i ndi cation, as you probably are alluding to, is synonynous
with approval. So | understand what you're saying. |If we
were to take that word out of the question, | still think,
again simlar to what nmy vote was in nunber 3, that there's
not enough information to make the broad application to a
vari ety of diagnoses.

DR KAWAS: So that's a no. Right?

Dr. Kattah?

DR KATTAH  Yes.

DR KAWAS: Dr. Neubauer?

DR. NEUBAUER: No. And | say that with sone
reservations because | think that nodafinil does have a | ot
of potential in a broad range of categories, and it really

comes down to what you nean by effectiveness because they
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have subm tted substantial evidence of clinica
i mprovenent, which really m ght be very inportant for a |ot
of peopl e.

However, ny real reservation relates to the
shift work sl eep disorder studied because while the
clinical inprovenent associated with 1 or 2 mnutes on the
MSLT may be great, how can we say that it is effective for
t hat popul ati on when the treated subjects still had an MSLT
of 3.8? These are people that we would be worried about
bei ng out on the road driving and this is when they've had
the nedication. So I'mreluctant to say that it is truly
effective for that popul ation even though there is a clear
clinical inprovenent.

DR KATZ: Again, just as a typical matter, the

treatments that in general we approve certainly are no
cures. There's no obligation that they be cures. The
treatnments that we ordinarily approve on average have
relatively small treatnent effects. That doesn't nmean you
couldn't conclude that in this particular case that would
be the wong thing to do. O course, you could do that.
But just as a general background, we recognize that the
treatments that are approved in our division and in nost
di visions are synptomatic treatnents.

It's not unheard of to have simlar situations

to what you have here which is that patients enter a trial
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based on sone severity. They're treated. The drug is
better than placebo and they still probably could neet the
criteria to enter the trial, but nonetheless, they're
better than they woul d have been had they not had the
treatment. 1In general, in that sort of setting, we decide
that's good. O course, a nean effect hides a distribution
of effects and sonme people nay have | arge effects.

So the fact that the synptom hasn't been
eradicated is perfectly consistent with how drugs are
approved traditionally. But again, in any individual case,
you coul d decide that that's just not good enough.

DR. KAWAS: Are you confortable with your
deci si on?

DR. NEUBAUER: | am

DR KAWAS: (Cood.

| believe that the sponsor has submtted
substanti al evidence of the effectiveness for the
i ndi cati on of excessive sleepiness in three situations
whi ch are obstructive sl eep apnea, shift worker sleep
di sorder, which is a subset of shift workers, and for
nar col epsy, but not for the general treatnment of all the
groups of disorders that they put into that category. So
my vote i s no.

So that nmakes the vote total here, | think, 4

and 4. |'msure that hel ped.
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(Laughter.)

DR. KAWAS: For our sleep experts, for whatever
it's worth, they were al so divided between the two votes
with one of themon the yes side and two on the no side.

Has t he sponsor denonstrated that Provigil can

be used safely for this broad indication?

Dr. Kattah?
DR. KATTAH. | think that in narcol epsy --
well, that's not an issue right now -- it has done this and

also in the shift work sl eep disorder.

In the group of patients with sleep apnea, |I'm
somewhat concerned. | raised the question about the
headache. If you |look at the two trials, 303 was 12 weeks

and 402, 4 weeks. There was a twofold incidence of
headache in the group with sl eep apnea, and | wondered if
that mght relate to increasing intracranial pressure.
know that there is a high incidence of pseudotunor cerebr
in sleep apnea, and if we see now an increnent in the
headache, given the short duration of the trial, it makes
me think that there could be perhaps a nmechani sm wher eby
changes in bl ood pressure may be occurring at the sane tine
accounting for this increased incidence of headache.

And ny answer will be yes for the shift work
sl eep disorder, but not in the sleep apnea. | would want

to have nore information and | onger foll ow up.
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DR. KAWAS: Thank you. [|I'mnot sure howto
count that in the tab, but it's a good thing that's M.
Patel's job | hope.
Dr. Neubauer?

DR. NEUBAUER: Yes.

DR. KAWAS: Dr. Wl insky?

DR WOLI NSKY:  Yes.

DR KAWAS: Dr. van Belle?

DR van BELLE: Yes.

DR KAWAS: Dr. Krahn?

DR KRAHN:  Yes.

DR. KAWAS: Dr. Mgnot?

DR MGNOT: No. Yes, | still have the sane

concern | guess. M concern is that it doesn't treat al
the synptons of sleepiness and it really depends on what
will be witten or howthe drug will be prescribed in terns
of not efficacious enough maybe in sonme patients that wll
have sl eep-wake -- you know, that will be a shift worker
and take nodafinil and thinking that they' re perfectly
safe, where they are not. | think also we really need to
make sure that patients with sl eep apnea not untreated take
t he nedi cation. Maybe sonme of that can be addressed by the
| abeling, and I would trust the FDA to | ook at this issue
very carefully. But as it is now, | don't think I can make

a yes without |ooking at what will be done to ensure that
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this is not the case.

DR KAWAS: Dr. Ebert?

DR EBERT: Yes.

DR KAWAS: And | think ny vote is no. |I'm
certainly confortable, however, that the sponsor has
denonstrat ed adequate safety for the indication in the
three di seases that they studied. | just can't confortably
generalize that based on what we discussed earlier.

Now, we have two nore questions that we were
supposed to discuss if we voted yes on questions 1 through
5. I'"mnot exactly sure --

DR. KATZ: If you didn't vote yes. |n other
wor ds, the point of these two questions is if you don't
think it should be approved for the broad indication, do
you think it should be approved for anything? It's already
approved for excessive sl eepiness associated with
nar col epsy. So does the conmttee think that there's
sufficient data to get the individual conditions that
actually were studied into | abeling?

DR. KAWAS: So would you like to hear from
everybody or only the individuals who said no?

DR. KATZ: That's a good question. Everybody,
al t hough I suspect we could predict the answer for the ones
who said yes, but let's hear from everybody.

DR. KAWAS: (kay, excellent. So the first of
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t he sponsor provi ded substanti al

evi dence of effectiveness to support the use of Provigil in

the treatnment of excessive sleepiness in patients diagnosed

with sl eep apnea?

Can we start with Dr. Krahn?

DR
DR
DR

KRAHN:
KAWAS:
M GNOT:

Certainly. Yes.
Dr. Mgnot?

Yes. | would add di agnosed and

treated because they were treated with CPAP, and | think

that's inportant to nention that.

DR
they' re already on CPAP.
DR
Dr.
DR

KAWAS:

M GNOT:
Ebert .
EBERT:

So for the apnea patients, if

Yes.

Yes, with a simlar statement as an

adj unctive therapy to CPAP.

DR
Dr.

2

SR

KAWAS:

Excel | ent.

van Bel | e.

van BELLE: Yes.

KAWAS:

Dr. Wlinsky?

WOL | NSKY: Yes.

KAWAS:
Kat t ah?
KATTAH:
KAWAS:

And | say yes.

Yes.

And Dr. Neubauer.
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DR. NEUBAUER: Yes.

DR. KAWAS: W' ve got a unani nobus yes.

The final question.

DR. KATZ: Before you get to the fina
guestion, typically if we were dealing with a new chem ca
entity that had not been approved for anything, a finding
of substantial evidence would require that there be
i ndependent replication in the disease in question. So
that means usually at |east two so-call ed adequate and
wel |l -controlled trials supporting that.

There is one trial in shift work. On the other
hand, it occurs in the context of two trials in narcol epsy
and two trials in sleep apnea. So |I'mjust throw ng that
out as sonething that people, before they give us their
advi ce, mght want to think about.

DR KAWAS: | think that's a crucial point.
Thank you.

Yes, Dr. Hershkowt z.

DR. HERSHKOW TZ: Yes, can | just make one
point? Wth obstructive sleep apnea, the test itself was
not specifically designed to be what one woul d consi der a
pivotal trial. It wasn't quite designed the way we
suggest. It had a single primary endpoint which was a
subj ective endpoint, and it was a sonewhat small study. |

know this is related to the past issue that you voted on
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but I just wanted to get it out for the record.

DR KAWAS: Dr. Katz?

DR KATZ: Just to follow up on what | had said
and | said this finding in a single study in shift work
occurs in the context of nultiple trials in other
presumably related settings, it's not unconmon for us to
approve a new indication on the basis of a single trial in
the context of nmultiple other trials on related endpoints,
like for exanple, a drug m ght be approved initially to
treat partial seizures on the basis of nultiple adequately
controlled trials. |If a sponsor wants to get a drug
approved for generalized seizures, it mght be acceptable
for themto do only one trial in generalized seizures, and
we sort of borrow strength, to use a term fromthe
previ ous data, and we say, well, it's not exactly the sane.
That's why they had to do another trial, but it's rel ated.
So we sort of consider the whol e package of evi dence.

So I"'mjust trying to give you a regulatory or
a historical context for your decision on the |ast
guestion. R ght, we even have a gui dance which tal ks about
when a single trial would be acceptabl e as substanti al
evidence. It's this sort of thing.

DR. M GNOT: Should we revote considering this?

DR KATZ: WwWll, no. So far you haven't voted

yet on the one that only had one study. | just want to



© 00 N o o B~ w N P

N NN N NN R R R R R R R R R
O D W N B O © O N o 00 »h W N R O

214
make sure you know these things before you vote on that
| ast question.

DR. KAWAS: Do you want to reconsi der your vote
on the previous after this discussion?

DR M GNOT: No. Sorry.

DR. KAWAS: There were two sl eep apnea studies.
We never really discussed the effect in both of those in
particular, but there were two sleep studies that were
nom nal ly positive, although not set up by typical pivota
trial criteria.

Dr. Azarnoff, did you have sonme questions or
comments you'd like to nake?

DR. AZARNOFF: | was just going to repeat what
Dr. Katz told you, that single trials are approvable with
supporting dat a.

DR. KAWAS: There is a very clear set of
guidelines fromthe FDA, as | recall, on when a single
trial is acceptable. Do you think it would be of sone
benefit to tell the conmttee nenbers what those are? W
recall of themis not good enough to do that for the group.

DR. TEMPLE: |I'mnot sure |I'mgoing to renenber
all of them but I'll renenber sonme of them This
generally refers to situations where you're | ooking at a
claimfor a drug that already has sone kind of claimand

you bring forth other data. The exanples that are given
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are where you have data at one dose, you don't usually need
two studies at another dose. W might rely on a study of a
drug alone and only ask for a single study where it was to
be used in conmbination. |[If the conditions are closely
rel ated, a subject to be considered, you mght nove to a
closely related disease with just a single study. That
happens in oncology all the tinme. D fferent stages of the
di sease or severity of the disease, you don't usually need
two studies to nove fromone to the other. 1It's exanples
l'i ke that.

DR. KAWAS: Thank you.

On that note, Dr. Ebert, would you like to
begi n?

DR EBERT: Yes. [1'Il vote yes. | think that
again the enphasis here is on treatnment of a synptom not on
the anelioration or the elimnation of the disease, and
given the fact that the drug has had a simlar effect on
that synptom for the other di seases that have been
di scussed, | feel confortable with that indication.

DR. KAWAS: Dr. Mgnot?

DR MGNOT: Providing that there is sonme very
strong | abeling regarding the possibility of having shift
wor k di sorder and sl eep apnea, for exanple, which I think
is going to be extrenely comon, | would vote yes.

DR. KAWAS: Dr. Krahn?
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Providing that there's very strong

| abeling that is for shift work sleep disorder rather than

shift work, I'll vote yes.

DR. van BELLE: Yes.

Dr. Wlinsky?

DR KAWAS:
DR, WOLI NSKY:
DR KAWAS:

Yes.

G ven that fromny perspective the

criteria is two independent studies and we only have one, |

vot e no.
Dr. Kattah?
DR KATTAH  Yes.
DR KAWAS: Dr. Neubauer.
DR NEUBAUER: No, because | think the

conceptual issues of exactly what constitutes the shift

wor k sl eep di sorder, as opposed to those individuals who

are doing shift work and experience sone sl eepiness,

al so back to the question of the effectiveness that |

di scussed earlier with these people stil

of very profound sl eepi ness.

DR KAWAS:

Thank you.

and

So the tally on this is 6 yeses and 2 noes.

Any ot her questions, things, discussi

qgueries you would like us to address?

DR KATZ:
DR KAWAS:

can't think of anything.

her eby decl are | unch.

ons,

Thi s

being in a range
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nmeeting i s adjourned.

adj our ned.)

(Wher eupon,

at 1:54 p.m,

the conm ttee was
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