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PROCEEDI NGS
Call to Order and |ntroductions

DR. KAWAS: Good norning, everyone, and
wel cone to the Wednesday, June 6, 2001 neeting of
t he Peripheral and Central Nervous System Advisory
Committee. M nane is Caudia Kawas, and | think
we can begin with introductions, please, perhaps
over by Dr. Tenple's side.

DR. TEMPLE: Bob Tenple, | amthe Ofice
Di rector.

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

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

DR. MANI: Ranjit Mni, nedical reviewer,
Neur opharm , FDA.

DR. LElI DERVAN:  Deborah Lei der man
Director, Controlled Substance Staff, FDA.

DR SI MPSON: Pi ppa Sinpson, University of
Arkansas Medi cal Sciences, biostatistician.

DR. FALKOWBKI : Carol Fal kowski, drug
abuse researcher, Hazel den Foundati on

DR ROVAN: Custavo Roman, Professor of
Neurol ogy at the University of Texas, San Antonio.

DR. WOLI NSKY: Jerry Wbl insky, Professor
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of Neurol ogy, University of Texas, Houston

DR TITUS: Sandy Titus, FDA, the
adm ni strator of the Peripheral and Central Nervous
System Conmmi t t ee.

DR. PENN: Richard Penn, neurosurgeon at
the University of Chicago.

DR. LACEY: Ella Lacey, professor enerita,
I1l1inois University, Carbondale, Illinois.

DR. VAN BELLE: Cerald Van Belle,
Department of Biostatistics, fromthe University of
Washi ngt on.

DR. PENI X: LaRoy Penix, Associate
Prof essor of Neurol ogy at Morehouse School of
Medi ci ne

DR. SANNERUD: Chri stina Sannerud, Drug
and Chenical Eval uation Section, Drug Enforcenent
Admi ni stration.

DR. DYER: | am Jo Dyer, with the
University of California, San Francisco and the San
Franci sco Poison Control System California.

DR. FRANKENHEI M  Jerry Frankenhei m
pharmacol ogi st, National Institute on Drug Abuse.

DR. KAWAS: Today we have net to di scuss
the consideration of Xyrem proposed to reduce the

i nci dence of cataplexy and to inprove the synptom
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of daytine sleepiness for persons w th narcol epsy.
The main focus of the deliberations will also be on
ri sk managenment issues.

If we could ask Dr. Titus to begin with
the conflict of interest statenent?

Conflict of Interest Statenent

DR TITUS: Before | begin the conflict of
interest statenment, | just want to announce that we
have two people on line with us, Dr. Chervin and
Dr. Guillemnault. They are both in a room
listening to us and will participate with us on the
m kes.

The foll owi ng announcenent addresses the
i ssue of conflict of interest with regard to this
nmeeting and is nade a part of the record to
precl ude even the appearance of such at this
nmeeti ng.

The speci al government enpl oyees
participating in today's nmeeting have been screened
for interests in O phan Medical's Xyrem and for
interests in the products and sponsors deenmed by
t he agency to be conpeting. Based on the agency's
revi ew of each participant's response to the
conflict of interest screening, it has been

determ ned that there is no potential for a
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conflict of interest with regard to this neeting.

Wth respect to FDA's invited guests,
there are reported affiliations which we believe
shoul d be nmade public to allow the participants to
obj ectively evaluate their coments.

Dr. Ronald Chervin would Iike to disclose
for the record that he has a contract w th Cephal on
to study Provigil, but not for use in narcol epsy.
He is the principal investigator, however, no funds
from Cephal on, present or past, have contributed to
his personal salary and none have been nade
avail abl e for his non-research rel ated use.

Further, in previous years Dr. Chervin was a
co-investigator with Cephal on in a narcol epsy
clinical trial

Christian Guillem nault has been the
adm nistrator of the Sleep Disorder Clinic in Palo
Alto, California, where the study of Xyrem was
perfornmed by a team of researchers.

In the event that the discussions involve
any other products or firns not already on the
agenda for which an FDA participant has a financial
interest, the participants are aware of the need to
exclude thensel ves from such involvement and their

exclusion will be noted for the record.
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Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous involvenment with any firm
whose products they may wi sh to conment upon.

Thank you.

DR. KAWAS: Thank you very nuch, Dr.
Titus. We will begin with Dr. Russell Katz, of the
FDA, who will give us the FDA overview of the
issues. | want to point out to the comittee
menbers that they have nuch of the materials that
they will be seeing during this neeting in front of
t hem

FDA Overvi ew

DR. KATZ: Thanks, Claudia. First, |
would like to wel come the committee back. You were
here just a few nonths ago so | appreciate your
com ng back so soon.

W have a number of invited guests who are
augnmenting the conmttee today, and nmany of them
are experts in the evaluation of issues related to
drug abuse, and | would just like to wel cone them
in particular Drs. Sinpson, Sannerud and
Frankenhei m

We have two other experts who will

actually be speakers later this morning. Dr. Dyer
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wi || speak on her experience with GHB use and

m suse in cases she has seen, and Dr. Fal kowsk
will talk about the epideniology of GHB abuse in
the United States.

Finally, as Dr. Titus mentioned, we have
two acknow edged experts in sleep disorders who are
attendi ng the annual sl eep nmeetings in Chicago, but
who have agreed to sit in a hotel roomfor however
long this takes and participate by phone. So, Drs.
Guill emi nault and Chervin, wherever you are, thank
you. Thanks for being here.

As you know and as you have heard, today
we will ask you to discuss NDA 21-196, which was
submitted by O phan Medical for the use of Xyrem
ganma hydr oxybutyrate or better known as GHB, for
the treatnent of cataplexy and excessive daytine
sl eepi ness in patients wth narcol epsy.

GHB is a sinmple nolecule and it is
ubi quitous in mammalian tissues, its function
though is not really well known. Its relevant
regul atory history goes back to about 1990, and
prior to that date it was freely available in
health food stores. But in 1990 the agency began
to receive reports of w despread recreational use

in a nunber of different types of folks, for a
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nunber of different types of reasons, or GHB and
began to get nunerous reports of serious adverse
events associated with its m suse.

It was not entirely clear that all of
these events were necessarily related to GHB. It
was difficult to interpret sone of these reports
because there were conconitant nedications that
were unreported and it wasn't entirely clear
whet her or how much GHB was in a particular
preparation that someone had taken. Those sorts of
issues made it difficult to conpletely interpret
the reports, but nmany of the reports were of events
that were known to be consistent with GHB' s effect
as a potent CNS depressant, including things |ike
respiratory depression, coma and ot her decreased
| evel s of consciousness. So, it was reasonable to
believe that GHB was at | east in part responsible
for sone of these reports.

As a result of these reports, the agency
wi thdrew GHB from health food shel ves and nade it
illegal to use. However, illicit use continued and
continues to this day, not only with GHB but with
two rel ated drugs which are precursors, GBL and
1, 4-but anedi ol , and there have been simlar reports

of serious adverse events associated with the use

10
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of those products.

So, agai nst this background of use, the
i nvestigation of GHB as a treatnent for catapl exy
began. Based on the results of a single trial
performed by the sponsor and their commitnent to
performadditional trials, the sponsor was granted
a treatnent IND in Decenber of 1998. For those of
you unfamiliar with a treatnment IND, it is
basically a nechanismto permt use of an
i nvestigational drug outside the context of a
controlled trial for a serious disease for which
there aren't other available treatnents. It is
usual ly granted relatively late in the devel opnent
of a drug so that by the tinme you grant it you have
some reasonabl e i dea, based on controlled data,
that the drug is probably effective and reasonably

wel | tol erated.

Just another relevant piece of history, in

2000 Congress passed a | aw which placed GHB in
Schedule I and also placed it into Schedule 111 for
any approved uses that nmay be granted.

The NDA that we are discussing today was
submtted in Septenmber of 2000 by the conpany, and
it contains the results of four controlled trials

whi ch the sponsor believes establish substanti al

11
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evi dence of effectiveness for catapl exy and
excessi ve daytine sleepiness in patients with
narcol epsy. It also contains, obviously, safety
experi ence.

I just want to talk about the safety
experience for just alittle bit. As you know from
the briefing docunments, nuch of the safety data in
t he application was not generated by the conpany
but by an individual investigator under his own
i ndi vidual investigator IND. This is Dr. Scharf,
and he is an acknow edged expert in the use of GHB
and he has been treating patients under his IND for
about 16 years. Hi s data conprise al nost 30
percent of the patient safety database in the NDA
If one looks at patient tine, his experience
constitutes about 70 percent of the total patient
exposure.

As part of a routine investigation of the
NDA to | ook at source docunents, the agency
i nvestigators found that they were unable to | ocate
sone critical source docunments of Dr. Scharf's IND
and it was difficult to confirmthe sponsor's
subm ssion of Dr. Scharf's data. However
subsequent to that, Dr. Scharf has nade extensive

efforts to provide the additional source docunents
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13
and agency investigators have rei nspected that
data. | believe the conclusion of that
i nvestigation is that we find that the records, for
the nost part, do support the sponsor's
descriptions of Dr. Scharf's data. And, we believe
we can nmeke certain statenents about that data at
this point.

W were particularly interested in the 80
or so patients that Dr. Scharf treated that did not
nove on into the conmpany's treatnment IND. He
treated a total of 143, or thereabouts, patients,
60 of whomwent into the sponsor's treatnment |ND
So, we had a good idea of what was happening to
those patients but there were about 80 that didn't
and who were basically discontinued fromtreatnent
under Dr. Scharf's own I ND

So, except for a handful of patients, we
bel i eve we know why those 80 patients discontinued
and their status. | believe we can say reasonably
confortably say that nothing catastrophic that we
don't know about happened to those patients but,
unfortunately, we have relatively little
wel | - docunment ed data regardi ng other |ess serious
adverse events in that cohort of 80. GOher than

patient diaries, we have essentially no
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docunent ati on about exactly what dose those
patients took and for how | ong.

| have gone into this at sone depth
because the safety experience in the NDA is
relatively small as conpared to a typical NDA, and
that is by agreenent. This is an orphan product.
Based on the sponsor's estimated preval ence of
cat apl exy of about 25,000, it received orphan
designation and one woul dn't necessarily expect
that a safety database of a typical size, which is
sonmewhere in at |least 10000 to 2000 patients in the
typical NDA, would be submitted in an orphan
application. So, we agreed with the sponsor that
about 500 patients treated for appropriate
durations, at appropriate doses would be
accept abl e.

But, given the relatively small database
and sonme of these residual questions about a
reasonabl e proportion of it, that is to say Dr.
Scharf's data, that nay take on sonme additiona
meani ng and we would Iike you to think about that
as the day goes on.

In addition to the safety and the
ef fecti veness data which is required in an NDA of

course, the sponsor has proposed a detailed risk

14
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managenent program and that has three goals: to

i nform patients and physi ci ans about the risks of
GHB; to mininize the risks to those patients; and
also to mininize the likelihood that subjects for
whom t he drug has not been prescribed will be
exposed to it. This latter point not only refers
to diversion and its use illicitly by fol ks who
shoul dn't be taking it, but also to the accidental
use of GHB in the hone, perhaps by snmall children
and you will hear how GHB i s admi ni stered and what
formit is prepared in, and we think that is a
potential risk. So, we would |like you to think

about that as the day goes on too.

As far as the risk nanagenent program you

will hear about it in great detail fromthe conmpany

but, in brief, it consists of a couple of sort of
maj or conponents. One is that the product will be
made avail able through a central pharmacy and will
be shipped directly to the patient at hone.
Physi ci ans and patients will also receive detail ed

mat eri al s about the risks and the appropriate use

of the drug after the first prescription is filled.

Actually, they will receive those materials
initially and all subsequent refills of

prescriptions will be contingent upon patients and

15



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

physi ci ans docunenting that they have read these
materials, and they understand the risks and how to
take the drug appropriately.

Al'l patients and physicians will be
entered into a registry, and there will be close
surveillance instituted to ensure that untoward
events are mninzed, for exanple, to ensure that
patients don't go fromdoctor to doctor trying to
get refills of prescriptions that are
i nappropri ate.

So, with these data and agai nst the
background of m suse of GHB out in the popul ation
at large, we bring you today's application and we
will ask you to fornally vote on three questions.
One is whether or not you think that substantial
evi dence of effectiveness has been submitted for
the indications that the sponsor has proposed, that
is to say, cataplexy and excessive daytinme
sl eepiness in patients with narcolepsy. If you
find that they haven't, we would be very interested
to know whet her or not you feel that substanti al
evi dence has been submitted for either of those two
i ndi cati ons.

VWiile you listen to the effectiveness

data, we would like you to pay particular attention

16
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to the question of dose and for which dose you

thi nk evi dence of effectiveness has been submitted.
If you find there is substantial evidence of

ef fectiveness for a particular indication, we need
to ask you whether or not GHB can be consi dered
safe in use given appropriate |abeling. Now, we
are not going to discuss necessarily the specifics
of proposed | abeling but, nonethel ess, we ask you
to think of it in that context.

Agai n, in assessing the safety of the
product, we ask you to concentrate on at |east the
guesti on of what dose you have found to be
effective and whether or not there is sufficient
saf ety experience at that dose for the drug to be
approved.

Finally, we want to take a fornmal vote on
t he question of whether or not you think it is
required or should be required that the drug be
approved only with the risk nmanagenent program of
some type, not necessarily the one specifically
proposed by the conpany. Cbviously, the conmpany
has proposed a ri sk managenent program but we need
to know whether or not you think it is mandatory
that it be approved with such a programin place.

If you do, we have a number of questions that we

17
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18
woul d I'i ke you to discuss -- not necessarily take a
formal vote on but discuss with regard to a risk
managemnent program and sone of the provisions that
t he sponsor has proposed.

There are some aspects of the programthat
t hey have proposed that we would Iike you to pay
particular attention to and discuss. For exanple,
there is sone considerable synpathy in the agency
for including a provision in the risk managenent
programthat would restrict the use of the drug to
patients with whatever indication you believe has
been supported, that is to say, to restrict as nuch
as possible off-1label prescribing. That is one
possibility.

There is also sone enthusiasminternally
for physicians and patients to docunent that they
have reviewed the relevant nmaterials before the
first prescriptionis filled. So, we would Iike
you to think about that as well as we tal k about
the risk nmanagenment program

So, as you can see fromthe agenda, the
conpany is going to present the safety and
ef fecti veness data, after which Dr. Mani, fromthe
Division, will conme up and present briefly some of

our views about the data you will have just heard.
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Specifically, | believe we have sone different
vi ews about the evidence subnitted for establishing
a claimfor excessive daytinme sleepiness in
nar col epsy, and there may be ot her additional
safety issues that we would like to bring up at
that tinme, in particular the question of an event
that has been call ed sl eep wal ki ng.

| think with that as background, | wll
turn it back to Dr. Kawas. Thank you.

DR. KAWAS: Thank you, Dr. Katz. Orphan
Medi cal presentation is to follow Dr. David
Rear dan, O phan Medical ?

O phan Medi cal Presentation

DR. REARDAN. Hi . Good norning. Good
norni ng, |adies and gentl enen, nembers of the
conmi ttee and FDA.

[Slide]

My nane is David Reardan, and | represent
O phan Medi cal as head of regulatory affairs.
O phan Medical is a small, 60-person firm
dedi cated to the devel opment of orphan drugs. W
have obtai ned marketing approval for six orphan
products from FDA since we were founded, in 1994.

The firm becane invol ved with Xyrem when

approached by FDA that sane year, and Xyrem was
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desi gnated an orphan drug in 1994. Today we will
share with you the data that has been coll ected
with respect to the efficacy and safety since our
IND was submitted, in 1996.

[Slide]

Dr. Mgnot, director of the Narcol epsy
Institute at Stanford University, will present a
picture of a narcoleptic patient and the serious
nmedi cal need such patients have for new therapeutic
treat ments.

Dr. Houghton is the chief nedical officer
and chi ef operating officer at O phan Medical, and
he will present next on the efficacy that has been
collected. Dr. Houghton was chair of anesthesia
and critical care in Australia.

Dr. Black, director of the Stanford Sl eep
Cinic and an investigator for several trials, wll
share with you the EEG pharnacol ogy of Xyrem Dr.
Houghton will then present the safety data and
finish up with a benefit/risk assessment.

Fol | owi ng presentations by two FDA invited
speakers with respect to GHB abuse, Dr. Bal ster,
director of the Institute for Drug and Al cohol
Studies at the Medical College of Virginia, wll

share with you his views on abuse liability.

20
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Since there is public abuse of GHB and its
anal ogs, the conpany has devel oped a ri sk
managenment programfor Xyremthat will be presented
by Patti Engel, our vice president of marketing and
sal es.

[Slide]

In addition to those presenting today, the
foll owi ng experts are available in the audience to
answer questions fromthe conmttee or FDA: Dr.
Enmsel |l em Dr. Hagaman and Dr. Ristanovic are al
directors of their respective sleep institutes, and
have been investigators in our clinical trials.

Dr. kerholmis a consultant in the area of

phar macoki netics and drug netabolism Dr. Reno in
the area of toxicology; and Dr. Richard Trout, who
is a professor enmeritus in statistics from Rutgers,
is here if there are any statistical questions.

[ Slide]

This is the chem cal structure of sodium
oxybate, nore comonly known as gamma
hydr oxybutyrate, or GHB. Notice that it is a
simpl e 4-carbon hydroxy fatty acid and, as such
quite easy to synthesize. |In fact, kits have been
illegally pronoted on the Internet for its

manuf acture. |f an am no group were to repl ace

21
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this al cohol functional group at position 4, you
woul d have GABA, ganma ani nobutyric acid, another
CNS active chemical. Oxybate is a natural compound
in the human body.

[Slide]

Ganmma hydr oxybutyrate was first discovered
in the 1960's by Dr. Labore, in France, and was
i nvestigated as an analog for GABA. It was found
to have hypnotic properties and was first approved
in France, and later a few other countries of
Europe, as an adjunct in anesthesia. It was used
in |labor and delivery for quite a few years. The
injectable formis still available today in parts
of Eur ope.

In the 1970's initial work was begun in
Canada to test its properties in narcol epsy.
Following initial promse for use in patients with
narcol epsy two controlled trials were conducted by
i ndependent investigators, one in the U S. and one
in The Netherlands. 1In 1994, due to the prom sing
i nvestigator trials, FDA Ofice of O phan Products
approached O phan Medical to consider the conmpound
for devel opnent.

Since there was no patent protection and

the market was very small, no other firms were
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willing to consider the devel opnent of GHB for
narcol epsy at the tine. O phan Medical agreed to
sponsor this medication. Qur new drug application
was submitted in Cctober of 2000 and was desi gnated
by FDA for priority review

The clinical devel opment has been fairly
straightforward and all controlled trials conducted
to date have shown sodi um oxybate to be effective
and safe for the treatnent of narcol epsy. This
proj ect has been made nore difficult because of the
abuse situation.

[Slide]

Let me explain why Xyremis not going to
be a factor in the abuse of GHB and its precursors.
O phan Medi cal was aware abuse existed at the tine
t he conpany agreed to sponsor devel opnent of Xyrem
At this sane tinme, Internet was burgeoning. Due to
its ease of synthesis and ready availability of
precursor chemcals, GHB was initially an easy
target for pronoters of illegal drugs.

But GHB is not the only problem @GBL and
1, 4-but anedi ol are precursor chenmicals that can be
easily converted to GIB and are, in fact, converted
to GHB in the human body. These precursors are

wi dely avail abl e as bul k chemicals and are being

23
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illegally used in the United States, and the abuse
probl emis grow ng.

Federal |egislation, enacted in 2000,
hel ped to control the availability of GHB and GBL
but not 1, 4-butanedi ol and other precursor
chemicals that can be used for the same purpose.
In nany states, even with GHB schedul es, GBL and
1, 4- but anedi ol are not controll ed.

We believe that approval of Xyrem for use
by patients with narcolepsy will not add to the
general abuse problemof GHB and its nunerous
precursors.

[Slide]

The proposed indication for which we are
asking FDA for marketing approval is to reduce the
i nci dence of cataplexy and to inprove the synptom
of daytinme sleepiness in patients wth narcol epsy.

[Slide]

Narcol epsy fits the definition of orphan
di sease in the United States, with | ess than
200, 000 patients. There are estinated to be about
135, 000 patients, of which 55 percent are
di agnosed, with about 24,000 seeking treatnment for
cat apl exy.

[Slide]
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I would now like to introduce you to Dr.
Emmanuel M gnot, from Stanford. Dr. M gnot has
been wi dely published in this area and is
consi dered one of the prem ere internationa
experts on narcol epsy. He has not participated in
any of our clinical trials.

Medi cal Need

DR MGNOT: It is nmy privilege to talk to
you today about narcol epsy. | have been working on
nar col epsy for about 15 years, both at the I|evel of
basic research as well as clinical care. | ama
nmedi cal doctor and | see patients w th narcol epsy.

[Slide]

| amgoing to try to sumarize in a few
mnutes really a lot of data about narcol epsy and
how it inpacts people.

[Slide]

First, | would like to start briefly by
review ng the synptons of narcol epsy. Narcol epsy
is usually associated with 5 different synptons.
The nost disabling and the nost problematic in
patients with narcol epsy is sleepiness. Patients
wi th narcol epsy are sleepy all the tine; tired,;

t hey have sl eep attacks; they cannot stay awake for

a long period of time, and it is usually why they
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cone to see the doctor. They just cannot live a
normal life. Especially in work conditions, as you
probably know, it is very difficult -- you have to
be awake all day long and it is a najor problemin
nar col epsy.

Now, it is not enough to diagnose
narcol epsy. Narcolepsy is not just sleepiness and
there are a lot of other nedical conditions that
are associated with sleepiness. Patients with
nar col epsy al so have a series of synptons that
correspond to the fact that they go very quickly
into rapid eye novenent sleep. As probably nmany of
you know, rapid eye novenent sleep is a stage of
sl eep that only occurs 1.5 or 2 hours after you
fall asleep where you are actively dream ng but
your body is conpletely paralyzed and you have
t hese rapid eye novenents.

Patients with narcol epsy go into REM sl eep
extrenely quickly, sonetines in a few nminutes, and
that leads to a series of synptons where patients
sonetinmes are half way through REM sl eep, being
still awake. Consequently, they nay experience odd
synptons that we call the dissociated REM sl eep
event, abnornal REM sl eep event. Those are

cat apl exy, hypnagogi ¢ hal | uci nati ons and sl eep
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par al ysi s.

An exanple is cataplexy. Wen a patient
gets enmotionally excited, typically when they are
happy, they neet a good friend, sonmetines when they
are angry but nobst often when they are joking, in a
ni ce environnent and happy about sonething, they
may feel suddenly weak; they becone paral yzed;
sonmetines they fall down to the ground, conpletely
paral yzed and they cannot nove. |In very rare cases
they may even go into REM sl eep. W believe
sonehow bei ng enotionally excited stimulates the
paral ysis of rapid eye novenent sleep that every
one of us experiences during sleep, except that in
patients with narcolepsy it may occur in the mddle
of the day in response to enotion.

Al so, when they fall asleep they sonetinmes
have hal | uci nati ons because they go so quickly into
REM t hat sonetimes they dreamwhile they are stil
awake. | renenber a patient, for exanple, who
every night would fall asleep and he would see
soneone conmng and strangling him O, they may
hear people tal king; or see people walking in the
room It can be very frightening and it can be a
very terrible experience for patients with

nar col epsy.
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Anot her synptom of abnornmal REM sl eep that
patients with narcol epsy have as well is called
sl eep paralysis. Wen they wake up froma nap or
when they fall asleep, sonetines they again go so
qui ckly into REM and di sassoci ated REM sl eep events
that sonetines they nmay be paral yzed from REM but
still be awake. Basically, they would wake up from
sl eep and they cannot nove, not even their little
finger. It can be very scary. It lasts a few
m nutes and then finally they can nove. Sone
patients with narcol epsy have multiple epi sodes of
sl eep paral ysis when they nap during the day, and
so forth, and that is another very bothersone
synptom

Finally, patients with narcol epsy,
contrary to what people way, don't sleep too much;
their main problemis that they just cannot stay
awake. They fall asleep very quickly in nmany
circunstances, but they are unable to stay asleep
for a long period of time. |In fact, patients with
narcol epsy don't sleep 20 hours a day. What
happens is that at night they don't sleep well.
Oten that is another synmptomthat is very
bot hesone. They fall asleep very quickly at night

but after one hour they cannot sleep again. They
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are just awake and cannot sl eep.

Then, all these synptons are quite severe
and, of course, affect the lives of patients. And,
since GHB is reconmended in cataplexy, which is
nmuscl e atonia triggered by enotion, | will just
show you a quick video of a patient wth catapl exy.

This is a boy, a 9-year old. Narcol epsy
usual ly starts during adol escence and here the
clinicians are trying to nake himlaugh to just try
to elicit the synptom and you see he is falling
down and he is conpletely paralyzed and he is
| osing his nuscle tone. Sone of these patients
have that nmany time per day and it can be extrenely
socially disabling. You can inagine being at a
party or being with sonme friends and having this
happen to you. In this kid it was particularly
severe

Most cases of narcol epsy start during
adol escence but occasionally it starts as early as
5 years of age. It peaks around 15 years of age.

It is often extrenely problematic because I am sure
you realize when you have this type of thing
happeni ng to you and sl eepi ness at school

especi ally when you are 15 years old, when you are

an adol escent, it really wecks your life apart,
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especially when it is not

[Slide]

There have been a nunber

won't have tinme to review them

properly diagnosed.

t hat

of studies, and

that the quality of life of patients with

narcol epsy is extrenely inpaired,

depression, epilepsy or other

as much as

in alnpost all the scales that you | ook at.

have shown

reference conditions

Clearly, it is a very socially disabling disorder

[Slide]

It is also, of course,

i mpacts just your daily life.

a di sorder

For exanpl e,

t hat

driving

-- patients with narcol epsy have a very increased

rate of accidents and sonetines nmany of themrefuse

to drive just because of falling asleep or

cat apl exy while driving.

[Slide]

havi ng

W have objective tests for diagnosing

narcol epsy. 1In fact, it is not just a

psychol ogi cal disorder. You can actually use a

test like the Multiple Sleep Latency Test,

you ask patients to cone to the sleep lab

wher e

You

check that they sleep nornmally and the follow ng

day you ask themto nap every two hours and you

nmeasure how fast they fal

asl eep.

You see,
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normal Iy people won't fall asleep or nap in the
m ddl e of the day, or they would fall asleep with a
15-minute latency in the dark. A patient with
nar col epsy, as soon as you switch off the |ight,
they are sleeping. In a few mnute |atency, they
are asleep. So, we have objective ways to show
that these people have a problem

[Slide]

Al'so, in this nap you see that they go
very quickly into REM sl eep. Normal people won't
have REM sl eep before one hour after falling
asl eep, but patients with narcol epsy will go
straight into REM You can actually denonstrate --
we call that sleep onset REM period -- that
patients with narcol epsy have all this sleep
abnormal ity and REM abnornality using sleep
testing.

[Slide]

Current treatnent for narcolepsy is
conpletely synptomatic. W don't treat the cause
of the disease; we only treat the synptons.
Typically, the treatnment now uses two drugs, two
lines of drug. A patient with cataplexy will be
treated usually with two drugs. One is a stinulant

whi ch woul d be a cl assi cal anphetam ne-1like
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stimulant or this nore recent drug that was just
approved that is called nmodafinil, Provigil, which
wor ks on sleepiness. It will keep a patient awake
but will never nornalize him it only inproves him
And, they all have a |lot of side effects. You
know, the stinulants can even produce psychosis in
sone rare cases but, of course, they raise bl ood
pressure. They produce psychol ogi cal changes.

They have a | ot of other side effects.

We all know now that they all increase
dopamine in the brain. W have done a series of
studi es which have shown that. Even nodafinil, the
nost recent drug -- we know now that it works by
i ncreasing dopanmine in the brain. And, they don't
have anything different fromeach other so some of
them are definitely safer than others.

For the antidepressants, for the treatnent
of cataplexy -- this works well on sl eepiness but
it doesn't work on catapl exy or nightmares, or
hal | uci nati on or sleep paralysis. For this you use
antidepressants. Wy? Because anti depressants
depress REM sl eep and they al so suppress catapl exy
and all the other abnormal dreami ng that patients
wi t h narcol epsy have. The problemis they al so

have a | ot of side effects. Actually, the new
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SSRI, they don't work as well as the old
tricyclines. Oten you even have to use the old
tricycline antidepressants because norepi nephrine
upt ake inhibition seens to be the nbde of action of
t hese drugs, nmore than serotonin. They don't
really work that well and, of course, they have a
ot of side effects and a |ot of different

probl ens.

[Slide]

Finally, I want to stress again that we
need new treatnments for narcol epsy just because al
the treatnents we have now just don't nmke people
normal . They just help themto be better. You can
best illustrate that using the MSLT/ MM, which is a
slightly different test where, instead of neasuring
how fast people fall asleep in the dark, you ask
people to try to stay away in the dark and you see
that normal people can stay awake. They don't fal
asleep in 20 mnutes, whereas patients with
narcol epsy fall asleep very dramatically after a
few minutes in the dark.

Even if you treat themw th nodafini
which is a very good treatnent for narcol epsy,
whi ch was recently approved, you inprove them but

t hey never beconme normal. Then, it is clear that
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what we have is not enough. W just need better
and this would be the same for anphetanines. Even
hi gh dose anphetam nes don't normalize these
patients. That has been shown by nultiple studies.

[Slide]

We have worked for nore than 15 years
trying to find the cause of narcol epsy, and
recently we have isolated the gene for narcol epsy
in a canine nobdel where the disease is genetically
determ ned, and we found that it was a receptor for
a norpeptide that is called hypocretin. W found
that in humans with narcolepsy it is not |ike dogs
with narcolepsy; it is not the receptor but a
peptide called hypocretin which is expressed in
about 10,000 cells in the brain, here in the
hypot hal amus, which is nissing in patients with
nar col epsy.

This is brain tissue of a patient with
narcol epsy. You see here is the nornmal; everything
is gone. If you measure in the cerebrospina
fluid, this is a normal level in a nornal person
or in patients with M5 or other neurol ogical
synmpt ons, and you see in all patients with
nar col epsy that this hypocretin nolecule is gone.

W know now that the cause of narcol epsy is not
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dopam ne or norepinephrine, which is the current
treatment for narcol epsy, which are stimulants and
anti depressants acting through these
neurotransnitters, and probably replacing this
hypocretin would be an ideal treatnment for

narcol epsy. But this finding was only nade one
year ago and it is going to take probably 10 years
or many years before we actually have a treat ment
based on this new di scovery.

[ Slide]

To summarize the nedical need, | think
have convinced you that narcol epsy is a serious and
di sabling condition that needs treatnent, and these
patients are in desperate need of better treatnment.
As you will see fromthe presentation afterwards,
GHB is one of the effective treatnents which hel ps
a lot of people. So, current treatnents |ike
anphet ani nes and anti depressants don't work well in
terns of efficacy. They have a lot of side
effects. They all work the sane way but they don't
act on the cause of the disease and, clearly, we
know t hat GHB, even though it probably doesn't act
on hypocretin, acts differently from other drugs.
And, it is one nore drug that would be available to

help a lot of patients w th narcol epsy.
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Finally, even though there have been
nunerous, very recent devel opnents that are very
exciting in the hypocretin area, unfortunately, you
all knowit takes a long time until drugs are
available and it is going to take probably nany
years until this avail able.

This is a very quick summary of what we
know about narcol epsy to date. Thank you.

DR. REARDAN. Thank you, Dr. Mgnot. Dr.
Houghton wi Il now present the data which has been
assenbl ed in support of the efficacy of Xyrem Dr.
Houghton is a qualified anesthesiologist, with 18
years of clinical experience in critical care
medi ci ne and nunerous years experience in
phar maceutical drug devel oprment. Bill?

Ef ficacy

DR. HOUGHTON: Good nor ni ng.

[Slide]

| amsorry to start with such a conpl ex
diagram but this just outlines the pattern of
studies that we will be tal king about this norning
On the left-hand side here are the 4 controlled
studi es on which the assessnent of efficacy will be
based, but what is unusual about this programis

that patients, in an unconmon way, nove to
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extension protocols. So, as Dr. Katz pointed out,
even though the total database nmay be snmall, the
total duration of exposure of patients is quite
prom si ng.

The first study that | will talk about is
entitled OMC-GHB-3, and the patients, at the
conpletion of this short-termtreatnent study did
progress to a long-term open |abel study and then
had the opportunity to nove into one of the
treatment | ND protocols, with sone of themstil
participating in that study.

A second contributor to that protocol was
the patients who conpleted the first 6-nmonth safety
treatment | ND protocol, and the significance of al
of that is that it was fromthis protocol that the
patients are represented in the | ong-term pivota
bl i nded efficacy study that supports the |long-term
ef ficacy of Xyrem

[Slide]

The first and pivotal study is a
randoni zed, doubl e-blind, placebo-controlled,
paral l el group, multi-center trial conparing the
effects of three doses, 3 g, 6 g and 9 g of orally
adm ni stered Xyremwith placebo for the treatnment

of narcolepsy. As | nentioned, this was a study
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conducted in 136 patients in 16 centers.

[Slide]

The primary efficacy paranmeter was the
change in the nunber of total cataplexy attacks in
the Iast two weeks of the treatment period conpared
to the two weeks of the baseline period.

Secondary efficacy paraneters that were
consi dered included conplete and partial cataplexy
attacks; daytine sl eepiness; inadvertent sleep
attacks during the day; hypnagogi c hal |l uci nati ons;
sl eep paralysis; and a clinical global inpression
of change.

[Slide]

Patients naive to sodi um oxybate therapy
were chosen with a bona fide diagnosis of
narcol epsy for at least 6 nonths. They were
required to have a record of a pol ysomograph or
Multiple Sleep Latency Test within the last 5 years
to exclude other causes of daytine sleepiness, and
particul arly sleep apnea.

They were required to have a history of
dayti nme sl eepi ness and cataplexy for at |east 6
nmont hs, and recurrent daytime naps that occurred
al nrost daily in the preceding 3 nonths.

[Slide]
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The overall study design was divided into
5 stages. Firstly, there was a screening period in
whi ch the patients were required to qualify for
entry criteria and then withdrawn fromtheir
exi sting anti-cataplectic nmedications over a 4-week
period to avoid rebound phenonena which were
considered a safety consideration. At the end of
this withdrawal period they entered a washout
peri od, which was determ ned by at least 5 tines
the half-life of their preceding drug to renove any
effects of those drugs. However, if patients
weren't on any cataplectic nedications, they were
still required to remain 5 days in that washout
period to fam liarize thenselves with the use of
diaries.

They then proceeded to a baseline period
of 2 to 3 weeks, using daily diary recording to
establish the severity of their disease and to
confirmthat they had reached a stable stage in
their disease. They then entered a 4-week blinded,
randoni zed treatnent period, with a visit at 2
weeks, a tel ephone call the day after conmencing
treatment, and then safety tel ephone calls 3 tinmes
a week during the treatnment period, at the end of

whi ch they were abruptly w thdrawn from drug and
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followed up 3 to 5 days later to assess any rebound
phenonena and any adverse experiences that may have
ensued.

[Slide]

As is shown here, the patient groups were
very evenly bal anced at baseline. They represented
a fairly severe group of narcoleptics, with an
average i ncidence of catapl exy of around 34 per
week at baseline.

There was a dose-response relationship
across the doses based on nedi an change in the
total nunber of cataplexy attacks that, when
conpared to placebo, approached significance at the
9 g dose, with a p value of 0.0529, and achieved
hi ghly significant change at the 9 g dose.

[Slide]

This dose relationship is clearly shown in
the plot of median change from baseline in the
nunber of catapl exy attacks per week, and the
spread of the data is denobnstrated as the quartile
l'ines around these medi an val ues.

[Slide]

A more clinically relevant presentation of
the data is the percentage change in the nunber of

cat apl exy attacks from baseline. This was

40



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

cal cul ated as the distribution of percentage change
val ues for each individual patient and is again
presented as the medians. This representation
clearly shows that the major change in catapl exy
occurs in the first 2 weeks, but w th ongoing
change in the subsequent 2 weeks, as represented in
2 of the dose groups.

[Slide]

Secondary efficacy variables included
assessnment of excessive daytime sl eepiness using
the val i dated Epworth Sl eepiness Scal e which rates
the patient's feeling of dayti ne sommol ence by
scoring on a scale of 0-3 the probability of
falling asleep in the circunstances of 8 conmnon
life scenarios. This results in a potenti al
maxi mum score of 24,

[Slide]

This slide denpbnstrates a clear
dose-rel ated reduction in the Epworth Sl eepi ness
Scal e, reaching a significant |evel of 0.0001 in
the 9 g group conpared to placebo. This change was
i ncrenental beyond the effects of stable dosing of
stimul ants because stinulant nedi cations were
mai nt ai ned constant throughout the study. 1In al

Xyremtreated groups sone patients inproved beyond
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t he defined narcol epsy range, with sone patients in
the 6 g and 9 g groups actually inproving into the
normal range as rated by the Epworth Sl eepiness

Scal e.

The second component of daytine
sl eepi ness, the nunber of inadvertent naps during
the day, was also significantly reduced conpared to
pl acebo in the 6 g group and 9 g dosi ng.

[Slide]

The severity of the di sease at baseline
was rated by the principal investigator according
to the followi ng validated scale. Then, at the end
of the treatnent period a blinded gl obal inpression
of change according to the rating shown here was
made, rating fromvery nuch inproved through no
change to very nuch worse

[Slide]

Assi gnnment of these nodal val ues indicated
a primary distribution of the placebo patients
mainly to no change or minimally inproved, but
there is an obvi ous predonm nance of assignnent in
the 9 g dose to very nuch inproved and much
i mproved.

[Slide]

Because of the conplexity of presenting
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t hese assi gned categories, a post hoc
sinplification was applied to group the patients
that showed clear clinical inprovenent into a
responder group, and all others were called
non-responders. This again displays the
dose-response trend in the categorical data, with a
clear statistical difference between the 9 g group
and the pl acebo group.

[Slide]

O her secondary neasures that achieved
significant change included the nunber of
awakeni ngs at night, subjective sleep quality,
norni ng al ertness, the ability to concentrate.
Hypnagogi ¢ hal | uci nati ons and sl eep paral ysi s,
whi ch had a nuch [ ower incidence at baseline,
showed a non-significant trend towards inprovenent.

[Slide]

The next study that | would like to
present is the study that was suggested by the FDA
to provide evidence of long-termefficacy of Xyrem
based on the return of cataplexy follow ng the
cessation of long-termtreatnment with the active
dr ug.

[Slide]

Pati ents entered this blinded, random zed
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study fromthe | ong-term open-|abel study | showed
you initially having conpleted the GHB-2 protoco
and proceeded into the GHB-3 protocol for periods
up to 2 years, or fromthe initial treatnment |IND
protocol. This provided assessnent of potenti al
adverse consequences of the abrupt wi thdrawal of

| ong-termtherapeutic doses of Xyremas well.

Patients having taken the drug for 6
nonths to 3.5 years were screened, and after
bl i nded randoni zation entered a single blind
baseline period in which daily diaries were used to
record the severity of their cataplexy. They then
entered a doubl e-blind phase of 2 weeks wherein
they were randonmized in a 50 percent ratio to
ei ther continued, unchanged dose of Xyremin a
bl i nded fashion or to placebo. Randoni zation was
perfornmed in a centralized nmanner to ensure equa
representation of dosing in the conparative groups.

[Slide]

The primary efficacy variable was the
change in the nunmber of cataplexy attacks in the
doubl e-blind period conpared to baseline. There
was a nedi an change of zero in the Xyrem group but,
as seen, there was a marked increase in the

i nci dence of cataplexy in those randomni zed to
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pl acebo. This was highly significant.

[Slide]

When t he nedi an change from basel i ne by
week was cal cul ated, you can see that there was a
step-wi se increase in cataplexy which supported the
long-termefficacy of the drug in a statistically
significant nanner, but they represent a gradua
return of cataplexy rather than an acute rebound
phenonenon.

[Slide]

I will now present very briefly sone
supportive data from2 early controlled, crossover
design studi es that have been published, and for
whi ch Orphan Medical purchased the databases and
i ncluded in the NDA submi ssion

[Slide]

The first was a study conducted by Dr.
Law ence Scrim, then of the University of
Arkansas, in 20 patients, 10 nales and 10 femnal es,
usi ng a dose of 50 ng/ kg, nuch |ower than sone of
those in the previous studies and equivalent to
about 3.5 g per day in a 70 kg nman

Fol  owi ng the wit hdrawal of
anticatapl ectic nedications, he recorded a baseline

peri od during which the patients were required to
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have a m ni nrum of 10 catapl exy attacks, then were

random zed into an initial t

days, followed by a washout

reatment period of 29

peri od of 6 days, and

then crossed over to the alternate treatnent, again

foll owed by a washout of 6 days. Stinulants were

continued throughout this study and all patients

were actually transferred to nethyl phenidate as

their stinulant.

[Slide]

The primary efficacy measures are

identified, with the average nunber of catapl exy

attacks conpared to baseline and objective

sl eepi ness index as determ ned by the Multiple

Sl eep Latency Test. This was to represent a

nmeasure of daytinme sl eepiness.

Because of logistic issues in the study

conduct and net hodol ogi ¢ i ssues in design and

definition, this is presented as supporting data

only to represent catapl exy response at a | ower

dose. As can be seen, this patient group again

represented a reasonably severe narcol eptic

popul ation. They had a baseline nmeasure of 20

cat apl exy attacks per week

There was an initial

fairly significant placebo response, as was shown

in the previous studies,

but

by week 3 and week 4
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statistically significant differentiation between
pl acebo and active treatnment was shown, and there
was a statistically significant overall response in
the study. There was no significant change in the
sl eepi ness index as the neasure of daytine
sl eepi ness, however, in this study.

[Slide]

The second study that | will present very
briefly was conducted by Dr. Lanmers, in The
Net herlands. It is, again, a randonm zed, blinded,
crossover design study in 24 narcoleptics. The
other significant difference in this study was that
concomi tant nedications for both catapl exy and
excessi ve dayti ne sl eepi ness were continued
t hr oughout the study.

Fol  owi ng a 1-week baseline to establish
di sease severity, the patients were random zed to a
4-week treatnment period at a dose of 60 ng/kg in
di vided nightly doses, followed by a washout period
of about 3 weeks, and then a baseline period of 1
week again preceding a second treatnment period of 4
weeks.

[Slide]

As is obvious here, the severity of

cat apl exy during the baseline period was nuch | ower
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in this study, potentially the consequence of
continued anticataplectic nedication in sone
patients. But, again, there is a significant
response. According to the statistical plan which
was very scant that was represented in the
publ i shed study, and agreed to by the FDA, there
was an incorrect or unsatisfactory statistica
managenment of this study. The change in catapl exy
was not statistically significant. When t he
results of this study were submitted by O phan
they were reanal yzed with an ANCOVA anal ysis as had
been applied in the GHB-2 study, and this change
was significant according to the ANCOVA anal ysis.

[Slide]

O her nmeasures that showed significant
i mprovenent included hypnagogi ¢ hal |l uci nati ons and
daytinme sl eep attacks again.

[Slide]

Al t hough not eligible for determ nation of
efficacy since it is an open-label study, | would
like to briefly mention three aspects of the
followon study to the pivotal GHB-2 study. And,
117 patients chose to participate entering the
study at the 6 g per day dose and then slowy

titrating to clinical efficacy between the doses of
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3 gand 9 g This study, therefore, represents the
proposed clinical use of the drug and, although
primarily a safety study, represents sone inportant
dynanic infornmation.

[Slide]

This slide shows the response in catapl exy
over the 12-nonth period. What is surprising is
that the maxi num nadir occurred at about 8 weeks,
and then the sustained efficacy was naintai ned
across the 12 nonths in all dose groups.

[Slide]

A simlar pattern was seen in the Epworth
Sl eepi ness Scal e, which shows the sanme tine frane
wi t h maxi num response at about 8 weeks, and then
mai nt ai ned ef ficacy over the course of 12 nonths in
this open-label study. What is also interesting to
note is that nost of the patients in nost dose
groups were nai ntai ned beyond the defined
nar col epsy range.

[Slide]

Wien the distribution of doses to which
the patients were titrated is shown, it is seen
that 6 g per day is the npost common dose, foll owed
by the 9 g dose group.

[Slide]
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This represents the pattern of dosing seen
i n other open-1label studies where doses were
titrated to clinical response. \What is inportant
to note is that there is not a change in dosing
bet ween the 6-nmonth and the 12-nonth dosi ng groups,
suggesting no tol erance devel opment to nmmintain the
dynam c effects shown.

[Slide]

This slide represents the cohort of
patients that entered the SXB-21 protocol via the
GHB-2 and then GHB-3 protocol. Represented here is
the incidence of cataplexy for each individua
patient at the baseline in GHB-2. They were then
mai ntai ned in the study | have just shown you over
the course of up to 2 years, and this is the
i nci dence of cataplexy of each of the individua
patients in the single-blinded baseline in the
SXB-21 protocol. Wen the paradi gm of random
assignment to placebo is shown, then there is
certainly a denonstration of efficacy between those
who were randoni zed to the placebo group in SXB-21
versus those that maintained their Xyremtreatnent,
which certainly helps to support the efficacy
statenment in the GHB-3 protocol

[Slide]
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Finally and to summari ze, we have
presented data to show efficacy of sodi um oxybate
to reduce cataplexy in 4-week treatnent periods in
a dose-related manner that is highly statistically
significant at the 9 g dose, and approaching
statistical significance at the 6 g dose.

We have presented supportive data
denonstrating statistically significant efficacy of
the | ower doses, and denonstrated statistically
significant efficacy in terns of daytine
sl eepi ness, using the Epworth Sl eepiness Scal e,
again at 9 g. 1In a scale used in the Lamers study
at 60 nmg/ kg daytine sleep attacks were
statistically significantly reduced in all 3
studies. W supported the long-termefficacy of
Xyremwith return of catapl exy when blindedly
assigned to placebo in the SXB-21 protocol

[Slide]

I would now like to very briefly summari ze
t he pharmacoki netics studi es that were conducted by
O phan Medi cal .

[Slide]

In total, we conducted 8 clinica
phar macoki netic studies, including 2 studies in

narcol eptic patients and 6 in healthy human
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volunteers. This slide lists the 8 pharnacokinetic
studies by their prinary objective.

The studies included a single dose pil ot
study in 6 narcoleptics, and a second study in
narcol eptic patients conparing acute and chronic
dosi ng over an 8-week period. Normal vol unteer
studi es were conducted to exam ne the kinetics of
Xyremwi th respect to gender differences, dose
proportionality and the effects of food. Also, 3
drug interaction studies were perfornmed with
Zol pi den, protriptyline and nodafinil as
representatives of the 3 classes of drugs used
commonly to treat the synptons of narcol epsy.
Lastly, an in vitro study, using human hepatic
m crozynes, was conducted to assess the effects of
oxybat e.

[Slide]

I will only present the studies that have
a significant nessage, and in very brief sunmary
form This slide displays the results of the dose
proportionality study that conpared nightly dose of
4.5 and 9 g given in 2 equally divided doses at
bedti ne and 4 hours later. A random zed, 2-day
crossover design was utilized, and doubling the

dose from4.5 to 9 g resulted in a nearly 4-fold
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increase in the area under the time concentration
curve. The peak plasma concentration and the tine
to peak concentration changed significantly with
doubl i ng the dose, the latter suggesting

capacity-limted absorption. C

max was hi gher after

the second dose than with the first nightly dose,
as has been seen in other studies with divided
dosi ng.

These findings indicate non-Ilinear
ki netics and capacity-linmted elimnation and
absorption, as reported in previously published
st udi es.

[Slide]

The results of the effect of food study
are di splayed graphically on this slide. 1In this
randoni zed, crossover study 34 heal thy subjects
were dosed with 4.5 g of Xyremon 2 occasions 1
week apart, either after an overnight 10.5 hour
fast or inmmediately follow ng a high fat
standardi zed breakfast. After the high fat mneal
t he peak plasma concentration decreased by al nost
60 percent. The nedian time to achieve peak |evels
increased from 45 minutes to around 2 hours, and
the AUC decreased by 37 percent. All of these

di fferences were statistically significant. The
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54
apparent half-life was not significantly altered.
Thus, the presence of food significantly reduces
system ¢ exposure to GHB, a finding not previously
reported.

In the 3 volunteer kinetic studies the
urinary excretion of Xyremwas neasured, and rena
excretion was shown to be a ninor pathway of
elimnation, accounting for less than 5 percent of
t he adni ni stered drug.

[Slide]

As an exanple of the drug interaction
studies, on this slide we present the nodafini
results. The upper graph indicates that
co-adm ni stration of 200 ng of nodafinil had no
i nmpact on the kinetics of Xyrem The | ower graph
denonstrates that 4.5 g of Xyremhad no clinically
significant effect on the kinetics of a standard
dose of nodafinil.

Li kewi se, in the Zol piden protriptyline
i nteraction studies, no significant kinetic
interactions were found. 1In the separate in vitro
study using human hepatic mcrozynes, sodium
oxybate was found to have no effect on 6 cytochrone
p450 enzymes either to inhibit or induce their

activity.
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[Slide]

So in sumary, Xyremoral solution is
rapi dl yh absorbed and elimnated with a half-life
of about one hour. The drug displays non-linear
dose-dependent kinetics, indicative of
capacity-limted absorption and elimnation. Xyrem
kinetics are simlar in nen and wonen and do not
change with chronic adm nistration at therapeutic
doses.

[Slide]

Chroni ¢ dosing did not change the kinetics
of Xyremin a patient population, and a high fat
nmeal appreciably del ayed absorption and reduced
total system c exposure to the drug. Three
separate in vivo drug interaction studies, as wel
as the in vitro p450 enzyne study, would suggest
the probability of significant drug-drug
interaction with Xyremis nminimal. Thank you very
nmuch.

DR. REARDAN: Thank you. | would now |ike
to introduce Dr. Jed Black, from Stanford
University Sleep Center, and he will present on the
pol ysomogr aphic effects of Xyrem and GHB

Pol ysommogr aphi ¢ Ef fects of Xyrem

DR. BLACK: Good norning, |adies and
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gentlemen. | would like to sunmarize the body of
data that has been collected over the past 25 years
whi ch characterizes the effects of gamm

hydr oxybut yrate or sodi um oxybate on sl eep
parameters. | will then speculate briefly on a
possi bl e mechani sm whereby these effects on sleep
result in a robust inprovenent in daytine

nar col epsy synptoms seen with this agent.

This has been a particular focus of ny
research in sleep over the past years. That is,
how does what happens in the brain at night affect
various aspects on daytine function and al ertness?

It is unexpected that a nedication that
obj ectively narkedly inproves sleep quality al so
i mproves measures of daytine alertness as this
finding has never been observed with traditiona
hypnotics or sleep aids. To pursue an
under st andi ng of this possible interaction, 6
i nvestigations have been conducted in humans.
These studi es explored the effect of sodi um oxybate
on a variety of nocturnal sleep paranmeters, using
el ect roencephal ography during sleep and a
| aboratory test known as pol ysonmogr aphy.

The first 3 studies found an increase in

sl ow wave sl eep. Slow wave sl eep, also known as
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57
stages 3 and 4 sleep, is the deepest portion of
sl eep and correlates positively with functions of
daytime concentration, attention and alertness in
normal subjects. These studies also reveal a
reduction in nocturnal awakenings with GiB

The nore recent studies of Scrim, Lammers
and O phan Medi cal expl ored both neasures of
nocturnal sleep as measured by pol ysomography, or
PSG and neasures of daytine sleepiness with the
Multiple Sleep Latency Test, or daytine al ertness
with the Maintenance of \Wakeful ness Test.

[Slide]

These 2 studies, the design of which has
been revi ewed by Dr. Houghton, again found
significant reductions in slow wave sleep, that is
to say stage 3-4 sleep or slow wave sl eep, and
reductions in nocturnal awakenings. Additionally,
the Scrima group reported a reduction in stage 1
sl eep, a very light stage of sleep, and the Lanmers
group noted significant reduction in the percentage
of time patients spent awake during nocturna
pol ysomogr aphy.

[Slide]

The nost recent study, a nmulti-center

trial performed at 4 sites with an enroll ment of 25
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patients, was designed to further explore the

ef fects of sodi um oxybate on nocturnal sleep
paranmeters and dayti ne neasures of sl eepiness and
alertness. In this open-label study patients were
kept at a stable stinulant dose throughout the
protocol. Catapl exy medi cati ons were tapered,

foll owed by a 2-week washout and basel i ne peri od.
Sodi um oxybate was initiated at 4.5 g in a divided
nightly dose for 4 weeks, then increased to 6, then
7.5, then 9 g for 2 weeks each. Nocturna

pol ysommogr aphy and the Mai nt enance of Wkef ul ness
Test, or MAT, were obtained at the tine points

not ed here.

[Slide]

This study reveal ed the expected increase
in slow wave, or stages 3-4 sleep, and increase in
delta power. Delta power is the neasure of the
depth of sleep. It incorporates the comnbination of
the anmplitude of the slow frequency waves and the
preval ence of those waves through the night to
produce a single nunber called delta power. Delta
power is another nmeasure found in a variety of
ani mal and human studies to correlate positively
with sleep quality. The calculation of this val ue

requi res sophisticated processi ng which was
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unavail able for the prior studies. The increnents
in slow wave sleep and delta power were found to be
dose related. Dose-related inprovenents in daytine

al ert ness and subjective sl eepiness were al so

obser ved.

[Slide]

The dose-response increase in the nunber
of minutes of slow wave sleep is illustrated in

this slide, with an increase from6 g up to the 9 g
dose. The total duration of slow wave sl eep
increased to over 5-fold that of baseline at the 9
g dose.

It is inmportant to note that while these
results are predicted to be dose related, tine on
nmedi cati on cannot be factored out as a potenti al
contributor to these increnents.

[Slide]

Del ta power, which characterizes sl ow wave
activity throughout the entire sleep period, not
just during stages 3 and 4, was also found to
increase in a dose response fashion with a 50
percent increase noted at the 9 g dose over
basel i ne.

[Slide]

The Mai nt enance of Wakef ul ness Test, or
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MAT, is a daytinme eval uation which places the
patient in adimy lit roomin a sem -recunbent
position, with nothing to do and with the
instruction to remain awake. The duration of
sust ai ned wakef ul ness was nmeasured in this study
over 40-minute intervals across 4 periods, spaced 2
hours apart during the day. Substanti al
dose-related increases in the ability to remain
awake were observed at both the 4.5 g and 9 g
doses.

[Slide]

As previously noted, the MAT was not
performed at the 6 g nor 7.5 g doses in this
protocol. Sinilar nmarked reductions were found in
the Epworth Sl eepiness Scale scores. 1In this
nmeasure the individual rates their own potential to
fall asleep in a variety of nore sedentary dayti ne
activities.

[Slide]

A post hoc analysis of the possible
correl ati ons between sodi um oxybat e-rel at ed changes
in nocturnal paranmeters with changes in daytine
nmeasures reveal ed the strongest correlation
occurring with delta power and Epworth Sl eepi ness

Scal e scores. This was a negative correlation
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such that the greater the delta power, the |ower
the daytine sleepiness. 1In addition, trends toward
significant correlati ons between delta sleep and
MAT scores, and between sl ow wave sl eep and Epworth
and MAT scores were observed.

[Slide]

In conclusion, studies of sodium oxybate's
effects on sleep denonstrate increases in measures
of restorative sleep, including dose-rel ated
increnents in slow wave and delta sl eep, coupled
with and correlated with inprovenments in nmeasures
of daytine alertness and sl eepiness.

It is postulated that sodi um oxybate works
directly to enhance brain neurochemical activity
critical to the restorative nechani sns of slow wave
sl eep and of slow wave activity during the tota
sl eep period. Such enhanced activity nay be the
cause of substantial inprovenent in both subjective
and obj ective neasures of sleepiness and al ertness
observed with sodi um oxybate in narcol epsy.

DR. REARDAN:. Thank you, Dr. Black. Dr.
Houghton wi Il now present the safety sunmary
overvi ew of Xyremand finish up with a benefit/risk
assessnent.

Saf ety Overview and Summary of
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Ri sk/ Benefit Assessnent

DR. HOUGHTON: Thank you

[Slide]

| amsorry to horrify you with this
conpl ex diagramagain but it is just to outline the
15 studies that will be referred to today as the
updat ed safety database. The Lammers study was
excl uded because adverse events were not recorded
in the classical way and, as Dr. Katz expl ai ned
the Scharf study was separated and will be
expl ai ned again |ater.

[Slide]

The safety profile was reported based on
exposure of 479 narcoleptic patients and 125
heal thy volunteers fromthe pharmacokinetic
studies. This represents an exposure of greater
than 6 nonths in 360 patients in total, and greater
than 12 months in 296 patients, which represents a
total patient-year exposure of 1328 years with the
Scharf database incl uded.

[Slide]

When exposures were restricted to the
studi es other than the Scharf database, 399
narcol eptics and 125 subjects represent exposure in

524 persons. This represents exposure of greater
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than 6 nonths in 296 patients and greater than 12
nonths in 223 patients, for a total exposure of 330
patient-years.

[Slide]

In the open-1label studies patients were
titrated between the doses of 3-9 g in divided dose
at night. This slide represents the distribution
of patients across this defined dose range and,
again, identifies the 6 g dose as the nbst comonly
used, followed again by the 9 g dose. 1In fact,
approxi nately 80 percent of patients were titrated
within the 6-9 g range.

[Slide]

In the updated integrated safety database,
conposed of 402 patients, 399 of whom were treated
with active drug and 3 patients received placebo
only, it can be seen that 65 percent of patients
conpl eted therapy or were ongoing in the treatnent
IND study. Thirty-five percent have di sconti nued
treatnent for the reasons noted here, with 13
percent discontinuing due to adverse events; 2
percent discontinuing because of |ack of efficacy;
and there were 2 deaths that occurred in the
treatnment IND studies, both due to suicide.

[Slide]
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Across all of these studies, 82 percent of
treated patients reported any adverse event, as did
70 percent of patients exposed to placebo. It is
important to note that the placebo exposure
represents 4 weeks as conpared to active drug
treatment over a much | onger period of up to 4
years. Hence, severe adverse event
di sconti nuations and serious adverse events are
significantly greater in the active treatnent
groups.

[Slide]

When considered in ternms of dose at onset,
there seened to be a slight preponderance of
i nci dence in the 9 g group.

[ Slide]

This slide represents the nost frequent
adverse events reported across the integrated
dat abase. There was a consistent pattern of events
across the study. Nausea, dizziness, sleep
wal ki ng, are represented here as a parti al
representation of the termsleep disorder, enuresis
and confusion were nost frequently considered dose
rel ated, while others represent intercurrent
illness.

[Slide]
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This profile is reinforced by
consi deration of the controlled trials in which
there is represented a bal anced exposure to placebo
and active nmedication. Again, dizziness, nausea,
pai n, sleep disorder, confusion, infection
vom ting and urinary incontinence separate. A dose
rel ati onship was shown introduction eh GHIB-2 trial
for confusion, nausea, dizziness and urinary
i nconti nence.

[ Slide]

In the SXB-21 trial the npbst common
adverse events that were reported are shown here.
The incidence was very low in this study of
patients on long-termtreatnent, but what is
relevant is the data that | ooks at the possible
presentation of a wthdrawal syndrome with the
abrupt cessation of long-termtherapy.

[ Slide]

This is in marked contrast to a severe
syndrone that is being described in the abuser
popul ati on who have significantly escal ated both
dose and frequency of dosing. Wen we |ooked at
synptons that could relate to a w thdrawa
phenonenon, we saw only 2 patients with anxiety in

a circunstance of escal ating cataplexy, 1 patient
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with dizziness, 1 insomia, 1 sleep disorder that
actually in verbatimternms, was increased

awakeni ngs, and 1 patient with sommol ence as their
nar col epsy wor sened

[ Slide]

| would like to now address the Scharf
dat abase. This was conducted under an investigator
I ND conmrenci ng about 10 years before O phan's
i nvol venent, wi thout any of the rigors of externa
nmonitoring, and really represents over 16 years
experience in the use of the drug rather than drug
devel opnent clinical research with regul atory
di sci plines.

Patients were scattered all over the
country and, hence, the data is based primarily on
diary recordings without nedical review and
interpretation, leading to a significant
di scontinuation rate for lack of conpliance. Dose
accountability and titration were less clearly
defined and I ess controlled. Patients had | ess
defined entry criteria and represent a broader
profile of associated pathologies. On this basis,
the study data has been reported separately to the
i ntegrated database, as Dr. Katz had suggested

[Slide]
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W will address the Scharf open-Iabe
experience in terns of dosing exposure, patient
di sposition, adverse event incidence over 16 years,
and then to try and establish sonme parity with the
i ntegrated database. W have considered the
adverse event experience reporting in just the
first 6 nonths of the study.

[Slide]

Patient disposition in the Scharf database
is represented in this slide. At the time of
dat abase cl osure 63 patients transferred into the
SXB-7 protocol. The FDA expressed concern
regardi ng the accountability of the 80 patients
that did not continue. W provided a narrative
account for each individual patient, with updated
status where possible, in the formof a major
anendnment. I n addition, FDA requested further
clarification of adverse events initially deened
uaeval uabl e, which we have al so provided.

O these 80 patients, 8 continued in the
Scharf trial under his treatment IND. The 71
pati ents who wi thdrew had recei ved oxybate for from
5 days to 10 years, and the reasons for early
wi t hdrawal of the 71 patients were primarily

classified into non-conpliance, adverse event and
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cost.
[SlIide]
The adverse event profile reflects the

| ength of the study. The relatively |large nunbers

of viral infection, flu syndrone, pharyngitis, etc.

shoul dn't be worrisone considering the 16 years
duration of the study. However, of particular
interest is the unusual incidence of sleepwal king
and urinary incontinence and these will be

di scussed in sone detail later

[Slide]

The nost frequent adverse events in the
first 6 nonths of the Scharf trial are shown here.
When conpared to the integrated safety database
few adverse events separate in incidence. Most
not abl e are somol ence, infection, viral infection
and mal ai se. There were few new adverse events
reported after the first 6 nonths.

The FDA requested further information
regarding the follow ng adverse events of
particular interest. They were represented by
i nconti nence and convul sions, confusion
neur opsychiatric events and sl eepwal ki ng.

[Slide]

I will address incontinence first. In
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their review of the GHB-2 trial, submitted in
Cct ober, 1998, the FDA requested an anal ysis of
adverse event terns for incontinence in association
with central nervous system adverse events
suggestive of seizure.

[Slide]

We responded by initiating the foll ow ng:
a questionnaire to all investigators to review the
hi story of abnormal nocturnal observations that
coul d be suggestive of seizures; a detailed
urol ogi ¢ history preceding oxybate therapy and any
new neur ol ogi ¢ synpt ons.

Exani nati on of the databases for potenti al
correlation between central nervous adverse events
that could be related to seizures and incontinence,
either urinary or fecal, was undertaken. Review of
both preclinical and clinical data in the
literature was performed and an overni ght EEG
recording after a 9 g dose was conducted in 6
pati ents who had reported incontinence during their
oxybate therapy. An expert opinion was provided by
Dr. Nat han Chrone, a neurol ogi st of Johns Hopkins
Uni versity.

[Slide]

The issue as represented is shown here.
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Urinary incontinence was presented by 8 patients
reporting 15 events in the GHB-2 study, by 13
patients reporting 51 events over the 2-year period
of GHB-3, and in the Scharf study by 33 patients
reporting 140 events.

When central nervous system events were
anal yzed for contenporaneous reporting, 2 patients
in each of the GHB-2 and -3 trials recorded such
events corresponding to epi sodes of incontinence,
as did 7 patients in the Scharf database.

Rel atively few incontinence events were tenporally
associated with the CNS adverse events suggestive
of seizure. No potential seizure genesis was
reported by bed partners in response to specific
guestions, and many of the partners reported

rel evant urinary synptons such as frequent nocturia
precedi ng the Xyremtreatnent.

[ Slide]

Singl e events of fecal incontinence
occurred in 4 patients in 4 different trials.

Associ ation between these incontinence events and
central nervous system adverse experi ences were
present only in 1 patient in the Scharf trial and 1
in the pharnmacokinetic SXB-11 trial. In this

patient the event of fecal incontinence was
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definitely associated with a seizure in a patient
with a known pre-study history of seizures. The
subject in the SXB-11 effect of food study was a
pati ent who, while significantly obtunded and with
respiratory obstructive synptonms, had a brief
epi sode of fecal incontinence.

[Slide]

In conclusion, there was |inited support
for a relationship between incontinence and
seizures fromthe clinical trials, the prospective
EEGs or fromthe literature.

[Slide]

The vast mpjority of events that could
have been coded as convul sions were actually
recorded under the COSTART dictionary as catapl exy
events. One patient in the integrated trial
dat abase did not represent this classification and
he has been investigated by a neurol ogist for
sei zure genesis. H's fugue state and automatic
behavi or epi sodes have been deened part of his
nar col epsy syndrone.

In the Scharf database two patients with
definite seizures recorded history of preexisting
di sease, and two other patients recorded seizure

events wi thout definitive diagnosis but with
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conpl i cated pol yphar nacy.

[Slide]

To now address confusion, in the
i ntegrated safety database 30 patients or 70
percent reported 48 events recorded as confusion
| eading to discontinuation fromstudy in 3
patients. A possible dose relationship was
suggested by a review of the entire database. In
the Scharf database, again 7 percent of patients
reported 15 such events, with no di scontinuations
and no dose rel ationship pattern observed.

[Slide]

The codi ng of confusion enbodi ed a wi de
range of verbatimterns, as shown here. These do
not represent confusion based on a standard nedi cal
status exam nation. They do not differentiate
bet ween nighttine events fromthose of awakeni ng or
arousal parasomias. These events led to no dosage
adjustnment in 37 instances, but dose was reduced in
4 events, led to tenporary discontinuation
following 4 events, and 3 patients discontinued
per manent |y because of a side effect of confusion.

[ Slide]

When the GHB-2 controlled trial was

considered with respect to confusion, the highest
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i nci dence in the databases is represented in this
4-week study by 10 patients. The highest incidence
was seen in the 9 g dose, and 6 of the 10 devel oped
during the first week of treatnent. Seven of these
10 events were in patients over the age of 50. The
difference in this study, of course, was the

assi gned doses rather than dose titration. It is

i mportant to note that 1 event was reported in a

pl acebo patient.

[ Slide]

In conclusion, the termrepresents a
synptom report rather than confusion defined in a
nmedi cal sense by formal nental status exam nation
and all resolved usually w thout interruption of
t herapy or dose nodification. Confusion and other
associ ated synptons are not unexpected with
sedating nedications. The blinded, controlled
trial results suggest that a higher incidence may
result without dose titration

[ Slide]

Neur opsychiatric events will now be
reviewed. The adverse event database was searched
for terms that could represent neuropsychiatric
synptons, and this led to the classification shown

inthis slide. Fifty-two patients reported 57 such
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events in the integrated safety database, of whom
12 discontinued as a result of these events. In
the Scharf database 41 patients reported 84 such
events, leading to 2 patient discontinuations.

[ Slide]

O these 57 events, 1 occurred while a
pati ent was on placebo. This slide |lists the terns
exam ned and sone, such as stupor and coma, failed
to represent neuropsychiatric events. Many
represented synptons of narcol epsy such as
hypnagogi ¢ hal | uci nati ons COSTART-coded to the term
hal | uci nati ons. The nobst frequent was clinica
depression, and this represents a synptom rather
than a di agnosis of nmjor depressive disorder
Depressive synptons are frequent acconpani nents in
narcol epsy, and this is well recorded in the
literature. Suicide was attenpted in 4 patients
wi th maj or preexisting psychiatric history, and
resulted in death in 2 of these patients. The
ot her representations of psychotic disorders and
the patient with mani c depressive disorder also
occurred in patients with preexisting najor
psychiatric disease. As is shown, a sinilar
profile of reported synptons is found in the Scharf

dat abase.
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[Slide]

In conclusion, nost patients with najor
events had a preexisting psychiatric disorder
Many events do not qualify as neuropsychiatric
di sorders, as was represented by the terms pointed
out. Assignnent of causality is very difficult
because narcol epsy is associated with depression
and even nechanistically there has been an
associ ati on between psychosis and the central
processes in narcolepsy. As Dr. Mgnot nentioned,

stimul ant nedications are associated with central

nervous systemside effects that are represented by

neur opsychiatric synptons. And, it is true to say
that in many patients, particularly in the Scharf
dat abase, pre-study screenings were deficient.
[Slide]
To lastly address sl eepwal king, in the
i ntegrated safety database 7 percent of patients
reported such events, whereas in the Scharf
dat abase 32 percent of patients reported events
that were listed as sl eepwal king. 1In the Scharf
trial, however, these reports were primarily data

listings in patient diaries in response to a

specific | eading question, listed as a line itemin

the diary.
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[Slide]

The listing of this termdid not receive
the benefit of medical consideration of a
di fferential diagnosis of somanbulism and since
nost patients were not seen by the investigator no
clarification was provided. Post hoc consideration
was rendered inpossible given the | ack of
i nformati on regarding sleep stage, time of night,
rel ationship to drug dosing, and could be
representative of any of the differential diagnoses
listed on this slide.

[Slide]

In the controlled trials only 3
sl eepwal ki ng events were reported, 2 of which
occurred on active treatnment and 1 occurred in a
pati ent during placebo treatnent.

[Slide]

Hence, in conclusion, the incidence in the
i ntegrated safety database of 7 percent is not
particularly dissinilar to the range reported in
the literature for nornal patients. This was
reported by Dr. Mahowal d, of M nneapolis, as
bet ween 4-10 percent in a publication in 1998, and
bet ween 1-7 percent by Dr. Roger Broughton of

Canada.
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Diary recording w thout nedica
classification represents a potential increased
reporting in the Scharf trial. The slight increase
in incidence over the general population may
certainly be representative of Xyremeffects with
i ncrease in slow wave sl eep, but REM behavi or
di sorder, conmon in narcol epsy, mayou be a separate
consi der ati on.

[Slide]

To sumari ze the safety profile of this
drug, we based our assessnent to date on 604
pati ents, which represents 524 patients excl udi ng
the Scharf database. Dosing was between 3-9 g per
day in divided nightly dosing. The conmobn adverse
events were certainly headache, unspecified pain,
nausea, dizziness, and | ess comopn but i nportant
adverse events were vom ting, confusion
restl essness, agitation, sleepwalking and enuresis.

[Slide]

Al'l events have been reversible. There
were no significant changes in lab values or vita
signs identified across the studies. There was no
evi dence of organ toxicity outside the
pharmacol ogi ¢ effects in the central nervous

system There was no diversion or consunption of
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clinical trial supplies by any fanm |y nenbers
during the trials, and there was certainly no
evi dence of Xyrem di version in our database.

[Slide]

I would like to conclude with the
statenent that Xyremwas generally well tolerated.

[Slide]

To conmence a risk/benefit assessnent, |
would like to renmind you of the indication proposed
by O phan Medical for the use of Xyrem That is,
to reduce the incidence of cataplexy and to inprove
the synptom of daytine sleepiness in patients with
nar col epsy.

[Slide]

As has been pointed out, narcolepsy is an
unconmon di sease, with an incidence of around 0.05
percent and, as such, has been qualified for orphan
designation. There are no therapies approved for
the treatnment of cataplexy. Because of this, the
FDA were very kind to apply a priority reviewto
our subnission and we are very appreciative of that
recognition. Current off-label therapies, so well
described by Dr. Mgnot, are unsatisfactory.
Excessive daytime sl eepi ness has approved therapies

but these do not address cataplexy. There is
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clearly a medi cal need existing beyond the
t her api es avail abl e.

[Slide]

The benefits of Xyremin the trials
presented were based on patient diary recordings,

i nvestigator ratings of overall clinical

i mprovenent in overall disease severity, and

obj ective nmeasures of changes in sleep architecture
and daytine response.

[Slide]

Clinical benefit in the short-term
reduction in cataplexy was shown by the
dose-related reduction in cataplexy in the GHB-2
and Scrinma studies and in the long-termefficacy in
the SXB-21. Subjective changes in the Epworth
Sl eepi ness Scal e have been wel | denonstrated, and
reduction in daytine sleep attacks have acconpani ed
this change. Early objective Mintenance of
Wakef ul ness Test data supported these changes in
dayti me sl eepi ness. The gl obal inpression of the
i nvestigators for overall changes in disease
severity al so showed a significant dose
rel ati onshi p.

[Slide]

Xyrem was generally well tolerated when
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used in the proposed dose range, with the nost
conmon side effects reported includi ng nausea,
di zzi ness, headaches, pain and confusion. Less
conmon but inportant associated effects include
enuresi s and sl eepwal king, with a possible dose
rel ati onshi p suggested. Although there were 11
deaths in the Scharf trial over 16 years and 2
deaths by suicide in the integrated database, no
deaths were associated with Xyrem

[Slide]

In relation to the specific FDA inquiries,
there is a possible relationship between Xyrem
t herapy and sommanbul i sm but further definition is
required. There is a marked di screpancy between
the reported incidence in the Scharf study of the
32 percent, recorded solely by diary entry in
response to a |l eading question, and the 7 percent
in the integrated database, which is really in the
range in public literature for the nornmal
popul ation. In the controlled trials there were
only 3 such reports in total, 2 recorded in active
treatment and 1 during placebo treatnent.

[Slide]

Confusion is al so an adverse acconpani nent

of sedative hypnotic drugs and has been identified
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as an occasional side effect of Xyrem Dose
titration may assist in limting this side effect
but it remains an inportant conmponent of patient
and physici an education

[ Slide]

The incidence of enuresis with Xyrem
treat ment supports an association that may be dose
rel ated, but any association of these events with
seizure activity is very weak. In terns of Xyrem
causi ng seizures at the therapeutic doses, there
was no reliable support for such causality. In
this regard, the coding to the COSTART dictionary
terns of cataplexy as convul sion was confusing.
However, there were 2 patients recording seizures
with preexisting causes. Two further patients in
the Scharf database reported seizures where
confoundi ng contributions rendered assi gnnent very
difficult. One patient in the O phan studies
represented a conplex history of synptons
characterized by fugue state and t hese synptons
have been attributed to his narcol epsy syndrone.

[Slide]

No significant measures were seen in
| aboratory neasures, vital signs or ECG neasures

and t hese changes were conparabl e across the
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treatment groups. There was no evi dence of organ
toxicity at therapeutic doses that were not part of
the central nervous system pharmacol ogy of the

dr ug.

[ Slide]

We did not identify any evi dence of
kinetic or dynam c tolerance in the narcoleptic
popul ati ons studi ed and the absence of drug-drug
interactions in the 3 classes of drugs commonly
used in narcol epsy, along with the absence of
ei ther induction or inhibition of the oxybate p450
enzyne system nake it possible to predict that
drug-drug interactions should be ninimal.

[Slide]

Al t hough a serious wthdrawal syndrone has
been described in the abuser popul ation that
relates to escalation in both dose and frequency of
dosing, no evidence of wthdrawal has been
denonstrated in patients naintained on long-term
t herapeutic doses in narcol epsy. Follow ng abrupt
di scontinuation of long-termdosing in the blinded
study, only 2 patients reported anxiety but in the
presence of worsening cataplexy, with 1 patient
reporting mld dizziness and 1 report of insomia.

[Slide]
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We have not attenpted in any way to
mninmze the i ssue of abuse with GHB or its
precursors. W recognize that this is a serious
problem but stress the fact that this has been
peri pheral to the devel opnent programin
narcol epsy. W have detected no evidence of abuse,
di version or self-escalation of dosing in patients
inclinical trials. Geat efforts have been
applied to working with the appropriate expert
bodies to plan a restricted distribution systemto
support in every way the uni que bifurcated
schedul i ng | egi sl ated by Congress and to plan
physi ci an and patient education to mninize the
possibility of diversion. This will be greatly
facilitated by the docunmentation centrally of
prescribing and patient use. This will be
described in detail to you |ater

[ Slide]

In conclusion, | would propose that we
have established statistically and clinically
significant evidence for the reduction in
cat apl exy, and for inprovenent in daytine
sl eepi ness when used concomitantly wi th stinul ant
nedi cati ons.

Xyremis generally well tolerated, with a
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safety profile well characterized in this orphan
popul ation by |ong-term exposure. The nedical
benefits clearly outweigh the risks for a

t herapeutic agent that may be the first single
agent to address the multiple synptons of

nar col epsy. Thank you very nuch.

DR. REARDAN. | would just like to thank
the conmittee and FDA for your attention. |
believe Dr. Mani has some comments, or we are now
happy to take questions fromthe committee.

DR. KAWAS: The FDA will give us a
response to the presentation, and then we wll
probably take a break before we have questi ons,
unl ess the conmittee has anything burning they need
to ask now Dr. Ranjit Mani will present for the
FDA.

FDA Response to the Presentation

DR. MANI: What | propose to do in the
next few mnutes is address two issues where our
vi ews di verge sonewhat from those of the sponsor.

[Slide]

The first is the effect of GHB on neasures
of daytime sl eepiness in narcol epsy.

[Slide]

This overhead illustrates how nany
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nmeasures of daytime sl eepiness there were in the
GHB efficacy trials. As you can see, GHB-2 had 3
nmeasures of daytime sl eepiness; the Scrinma study
had 2, of which 1 was primary; and the Lamrers
study had 2. | will draw your attention to the
fact that, with the exception of the Scrinma study,
the renmai ni ng neasures were all designated as being
secondary.

[Slide]

Because what is considered statistically
significant does depend or could depend on the
nunber of conparisons nmade, | think it is also
important to illustrate how many secondary efficacy
neasures there were in each trial. |In the GiB-2
trial I was able to count a total of 10; in the
Scrima study 17; and in the Lamrers study 7.

[Slide]

This is based on data provided by O phan
As you can see, in the GHB-2 trial the Epworth
Sl eepi ness Scal e neasure did reveal a fairly
clear-but efficacy for GiB but only at the 9 g
dose. The p value of 0.001 probably renmins
statistically significant even when adjustnment is
made for multiple conparisons.

On the other hand, the frequency of
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daytinme sleep attacks and duration of daytine sleep
attacks shoul d probably be consi dered negative

evi dence of efficacy if adjustnent is nade for
nmul ti pl e conpari sons.

[Slide]

Again, in the Scrima study one primary
ef ficacy neasure was sl eepi ness index of the
Multiple Sleep Latency Test. Here, the results
nmust be consi dered negative whet her adjusted for
mul ti pl e conmparisons or not.

[Slide]

The ot her neasure was the frequency of
daytime sl eep attacks, again negative whet her
adjusted for nultiple conparisons or not.

[Slide]

In the Lanmers study the severity of
dayti nme sl eepiness was 1 of 7 secondary efficacy
nmeasures which is probably negative when adj usted
for multiple conparisons. On the other hand, the
frequency of daytinme sleep attacks was positive,
but using an ANCOVA whi ch was not a protoco
speci fi ed anal ysi s.

[Slide]

So, here are the problens as we see them

with the proposed claimfor excessive daytine
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sl eepi ness. Most neasures were secondary. The
only neasure that was prinary was negative. The
majority of neasures were negative after adjustnent
of the Type 1 error for multiple conparisons. The
effects were inconsistent across studies, and the
clearly positive results on the GHB-2 trial on the
Epworth Sl eepi ness Scale were not replicated. As
nmenti oned, the approval of nodafinil for the
treatment of excessive daytine sl eepiness was based
on replicated results in 2 efficacy studies. And a
m nor point, the results on the GHB-2 study were,
to some extent, confounded by concurrent stinmulant
use, raising the question, anpbng ot her questions,
of whether Xyremis effective as nonot herapy for
the treatnent of excessive daytine sl eepiness.

[Slide]

The second issue that | want to address
briefly is that of sleepwal king. As you can see,
have put it in quotes. As Bill Houghton has
al ready enphasi zed, we do not know what these
epi sodes represent. They have not been clinically
characteri zed.

[ Slide]

The term sl eepwal ki ng does not correspond

to the nmedical entity of sommanbulism The termis
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based entirely on patient diary entries, and there
has been no attenpt to characterize the episodes
further and define what clinical entity they
correspond to.

The inci dence of these episodes, whatever
they may represent, was approximately 32 percent.
The majority of patients did |list as having nore
than one episode. A single patient had a total of
346 epi sodes over a 5-year period. As already
sai d, an adequate clinical description is |acking,
and t he epi sodes cannot be said to be conpletely
beni gn.

There was one patient who is reported to
have overdosed tw ce during two consecutive
epi sodes of sleepwal king. During one episode the
pati ent becane comatose and needed to be
hospitalized, needed to be on a ventilator for sone
hours but conpletely recovered. A second pat had
nmul ti pl e epi sodes of sleepwal king. She was found
by her husband to be snoking, apparently
i nadvertently. During one such epi sode her clothes
were set on fire. The fire was put out. She was
taken off GHB and did not have any further such
epi sodes. A third patient is reported to have

swal | owed nail polish renover during an epi sode,
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wi t hout any serious consequences.

| would also like to add one m nor point
in response to Dr. Houghton's presentation. That
is, | believe that in the Scharf study there was
one patient who was wi thdrawn fromthe study
because he felt that he had benefitted from Xyrem
and deci ded that these benefits could be extended
to a circle of friends who al so received part of
his own supply, again apparently without serious
consequences. Thank you. That is really all
have to say.

DR. KAWAS: Thank you, Dr. Mani. Does the
conmittee have any questions they would like to ask
before the break? |If not, we will reconvene this
neeting at 10: 30 sharp

[Brief recess]

Conmi ttee Di scussion

DR. KAWAS: WII you pl ease have a seat so
we can reconvene this session? This neeting of the
Peri pheral and Central Nervous System Advisory
Conmittee is now reconvened. W appreciate the
presentations fromthe sponsor and the FDA, and the
floor is open for questions. The first question is
going to come from soneone who has been patiently

sitting on the phone. Dr. Chervin, can you hear
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ne?

DR. CHERVIN:. Yes, thank you.

DR. KAWAS: Dr. Chervin, we can't year you
yet, if you will give us a nonent to do whatever it
is we have to do?

DR. CHERVIN. Can you hear nme now?

DR. KAWAS: Gve it a shot.

DR. CHERVIN: | have a question perhaps
for Dr. Houghton. In regard to the safety
experience with the 1328 patient years, were there
any reports that al cohol was taken in the evening
in conmbination with GiB? |If so, what was the
out come?

DR. HOUGHTON: It was certainly
recommended as a contraindication in our protocols.
The advice to the patient was that they not consune
al cohol during the studies. | can't vouch for the
fact that it was entirely conmplied with, but we
don't have protocol or database record of
consunption of al cohol during the trials. There
certainly is record of patients having inmbi bed
during the Scharf study and | amnot in a position
to clarify that.

DR GUI LLEM NAULT: This is Dr.

Quillemnault. | have also a question, and it is
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for Dr. Mani, about the sl eepiness data. Was there
the sl ow wave sleep informati on | ooked at for
sl eepi ness? As you know, delta power greatly
i nproves al ertness and there are nany studi es,
sl eep deprivation studies and investigation into
sl eep disorders such as obstructive sl eep apnea,
where it is very clear that decrease in delta power
and in slow wave sleep has a big inmpact on the
al ertness, and the nore delta power you have and
the nore slow wave sl eep you have, the better
al ertness the next day.

So, one of my understandings is that this
drug has an inpact on sl ow wave sleep and delta
power. Was there any analysis of that in data
| ooki ng at al ertness?

DR. MANI: To the best of ny know edge, it
was not listed as an efficacy neasure in any of the
controlled studies that | |ooked at.

DR. GU LLEM NAULT: Okay. The second
guestion is nmaybe a question about ny ignorance.
did not understand exactly the statistic about the
ESS because in the investigation of the results of
the ESS there was an investigation with negative
studies. Al the results, when you | ook at

everything there, was there a positive p val ue?
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Was there a statistical difference? Because
don't understand the nmani pul ati on whi ch was done.
Maybe t hrough poor know edge, | have never seen
this type of manipul ation.

DR. REARDAN. Dr. Cuillemninault, which
study are you referring to when you ask about the
Epwort h Sl eepi ness score?

DR GUI LLEM NAULT: | think OV5-2.

DR. REARDAN. |s that for Dr. Mani, or do
you want to pose that to the conpany?

DR. GU LLEM NAULT: No, | was asking that
because Dr. Mani reported that he | ooked at that
study and classified the results, and ny
understanding, and it nmay be a wong understanding,
is that he made a subdivision in | ooking at the
results and I did not see conpletely the
statistical rationale for that approach

DR MANI: Are you referring to the
statistical adjustnments for multiple conparisons?
Is that what you nean?

DR GU LLEM NAULT: No, the Epworth
Sl eepi ness Scal e study in GHB-2, secondary efficacy
dayti me sl eepi ness on your slide, and | did not
under stand exactly how that was anal yzed, the type

of anal ysis that was done or redone.
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DR. MANI: Perhaps | should ask the O phan
statisticians to explain that in greater detail,
but the anal ysis was an ANCOVA

DR. GU LLEM NAULT: The nicrophone nmust be
poorly placed because we cannot hear the response.

DR. MANI: Can you hear ne now?

DR. GUI LLEM NAULT: Yes.

DR. MANI: The anal ysis was an ANCOVA. |
mean, perhaps | should get the O phan study
statistician to explain the analysis to you in
greater detail.

DR. REARDAN. | amjust asking Dr. Richard
Trout, the statistician, to conment on how the
Epworth Sl eepi ness score was statistically
anal yzed.

DR. TRQUT: H . M nane is Dick Trout.
First of all, the analysis was just as you
described, that is to say it was an anal ysis of
covari ance whi ch was preplanned. | think the
concern that you expressed was the fact that it was
listed as a secondary efficacy neasure --

DR GU LLEM NAULT: Ri ght.

DR. TROUT: ~-- as conpared to a primary,
and there was a nunber of secondary efficacy

nmeasures, but even if one adjusted for the multiple
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testing which I think you were concerned about, the
9 g separation fromthe placebo group would stil

be significant. W already adjusted for the
multiple testing with regard to the dosing issue
using Dunnett's test, but your concern was with
regard to the fact that there were a nunber of
secondary efficacy measures which would then

di mi ni sh the effect.

DR GUI LLEM NAULT: kay, thank you

DR PENN: | can see that the claimfor
hel pi ng dayti me sl eepiness is going to be one that
we will want to ook into very carefully, and
want to ask our FDA statistician a question about
that in a general sort of way. If you were a
ganbl i ng person, which | assume a statistician
woul d not be --

[ Laught er]

-- fromthe data that you have | ooked at
for 9 g, would you say that in a good controlled
trial you would bet on it working to decrease
daytinme sl eepiness? It |ooks |ike the strongest
data is at 9 g and that is what the conpany is
suggesting. | amgoing to ask you to bet on that,
and then | amgoing to make a point.

DR. MANI: You addressed the question to a
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statistician; | amnot a statistician.

DR. PENN. Ch, | amsorry. Anybody el se
want to ganble with this?

DR. REARDAN. Conming up to the podiumis
Dr. Sharon Yan, who is the FDA statistician that

has been working on the Xyrem program

DR. YAN. Basically we rely on the results

that were prespecified, and a ot of results that
we | ooked at -- and you want ne to bet -- after

| ooki ng at those results, nost people would bet
that the data shown, for exanple, the 9 g it seens
that it is highly positive; it is highly
significant, but we rely on the analysis which is
prespecified. Wthout that, the data information
-- it is hard to bet on anything.

DR. PENN: But | am asking you how you
woul d bet on that if you had to nake a bet now in
Las Vegas, and the point | amtrying to nake is
that it seens to me a reasonable bet that it does
hel p dayti ne sl eepiness but that they haven't
presented two cl ean studies that show at 9 g that
that is the case. And, is there going to be sone
m ddl e ground to this where that claimcan be put
i n language that woul d be acceptable later on? So,

| wanted to see if you agree that that anal ysis
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then presenting of the problemis the correct one,
that is, that there is very strong suggestive

evi dence, not as strong as we often want for a
claim that it hel ps daytine sl eepiness. Wen you
sit back and you | ook at all the data, would you
bet on that hel pi ng daytinme sl eepi ness?

DR. KAWAS: Perhaps Dr. Katz could help
with this response.

DR KATZ: Yes, again, | will just sort of
reiterate sonething that Dr. Yan has al ready said
which is that whether or not we personally believe
sonething is true or what we would bet on is not
really the standard. The standard which we apply
is what the law requires, which is substantial
evi dence of effectiveness, ordinarily defined,
unl ess there is sone conpelling reason to do
otherwi se, as data fromat |east two adequate and
well-controlled trials denonstrating effect. W
have adopted by tradition a usual sort of
statistical rule by which we deci de whet her or not
a study is "positive" for a particular indication
So, | think that is the standard. Unless there is
some, as | say, very conpelling reason to apply
sone different standard, |ike what would | bet on

or what my personal belief is, that is the standard
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we need to apply. Again, unless there is a view
that there is sone conpelling reason to apply sone
di fferent standard, we would ask you as a conmmittee
whet her you think that the evidence for that
particul ar claimmeets that standard.

DR. PENN: So, once again the question
should go then to O phan, whether or not they fee
they have nmet that standard on two separate
occasions using their 9 g anobunt, and | haven't
gotten a clear-cut idea in ny m nd whether they are
really claimng that or just show ng us data that
woul d be for a good bet.

DR. YAN. My | clarify one thing? For
the analysis for daytine sl eepiness for GHiB-2 the
sponsor showed it was highly significant, with a p
val ue of 0.001, and | analyzed the data with the
original scale and, as | analyzed it, it shows that
the normal assunption was validated and then the
log transformation to then inprove the data, and
used nonparanetric analysis to analyze the p val ue,
and it is not that snall. As | renenber, the p

value is 0.03 or sonething.

DR. REARDAN: | can comrent on the trials.

We have GHB-2, obviously, where the trial was very

effective. | don't think there is a dispute with
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FDA on that. The question is do we neet the
standard of two well-controlled trials for that
i ndi cation. The data in support of that comes from
the Lanmers study. The sl eepiness scale used there
was sonet hi ng he devel oped, not a validated scale
but it was statistically significant for daytine
sl eepi ness, albeit in a very snall, 24-patient
crossover trial

So, we have a small supportive study. W
have the large controlled study, GHB-2. That is
the evidence basically. Bill, do you want to
conment ?

DR. HOUGHTON: Yes. W are not trying to
make this sonmething that it is not in any way, and
if you apply the absolute, nost rigorous standards
of normal drug devel opnent to our database, we have
a smal | database. W did have the two conponents
that were statistically significant. This was
supported by the reduction in daytine sleep attacks
which are very clinically significant to the
patient, and we had two conponents of statistica
significance there.

The ot her issue, and | know that this from
a pure nathenatical sense is problematic, is the

evi dence of long-term support in daytine sleepiness
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claimwith the GHB-3 protocol, which showed the
Epworth Sl eepi ness Scal e and t he dayti ne sl eepi ness
reduced and mai ntai ned over the |long period of

time. The fact then that the objective data in
SXB-20 was so strongly supportive and the change in
Mai nt enance of Wakeful ness Test is an objective
nmeasure and was clearly positive was very

i mport ant.

The part that concerns nme froma clinical
point of viewis if you |look at the patient
profiles as they enter the studies, they are on
stabl e doses of stimulants and, yet, their ratings
are very low. The real issue is that daytine
sl eepiness with current nmedications isn't well
addressed. So, the question is not only have we
shown absol ute irrevocabl e evidence of |long-term
efficacy for daytinme sleepiness with the existence
of the present treatnents for |ong-term
ef fectiveness, what we didn't do is ask for a claim
i n dayti me sl eepi ness.

[Slide]

Qur proposed indication was to inprove the
synmptom We didn't attenpt to do studies that
di spl aced the stinulant therapies. Wat we are

really looking at is a hand-in-glove approach that
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actual |y nakes patients better as an increnental
change, and all therapies up to now have been very
separate. The synptons of daytine sl eepiness and
t hose of the associ ated REM phenonmena have been
treated by entirely separate nedications. |If there
is a conponent of Xyremthat assists in daytine
sl eepi ness as an increnental change, we think it is
very clinically inportant and that is what we
sought to present today. | want to stress very
clearly that we are not |ooking for the claim of
dayti me sl eepi ness; we are |ooking at an
i mprovenent in the synptomthereof.

DR. KAWAS: Dr. Houghton, can | ask you
then, to ny reading, that indication is actually
two indications, | nean, cataplexy and sl eepi ness
bei ng a separate one. Wien | was reading the
materials that you very carefully provided us,
obviously for cataplexy the GHB-2 and the SXB-21
study speak to that issue as pivotal trials. | was
going to ask you which were the two that speak to
the issue of daytinme sleepiness. Now | understand
themto be the GHB-2 and the Lanmers small trial
wi th the questionnaire that was devel oped there.

In both of those cases, however, we are talking

about subjective sleepiness fromthe Epworth scal e



