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PROCEEDI NGS
I nt roduct ory Comrents

MR. KEELY: Ladies and gentlenen, welcone to the
Ni nth Meeting of the Neurol ogical Devices Panel. | am
Levering Keely and | amthe Executive Secretary for the
panel .

First is a housekeeping itemwhich wll be
repeated later. At the conclusion of the neeting, please
confine all trash to appropriate containers within the room
and deposit themor take themw th you, please. |If you have
not already done so, please wite your nanme |egibly on the
attendance sheet that is outside the back door so that we
can have an accurate record of those who have attended
t oday.

In addition, there is a packet of information
cont ai ning an agenda and identification of the panel nenbers
which is avail able outside the roomif you have not already
picked it up

Let nme call your attention to the format of the
neeting today. The first session is open to the public,
heari ng concerns fromthe public from persons who have
identified thenselves to speak. Anybody who has nmade a
prior notification to speak as outlined in the Federal
Regi ster dated February 28, 1997, wll be given an
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opportunity to address the panel at that tine.

There has been one such request. Follow ng this,
anybody el se who wi shes to speak will be recogni zed.
Fol |l owi ng the open public hearing, there will be an open
comm ttee discussion of the issues at hand. The invol ved
firmwll be given tine for the presentation. The FDA w ||
make a presentation and the panel wll discuss and vote on
the i ssue at hand.

Fol |l owi ng the open conm ttee di scussion and vote
this afternoon, there will be a brief break when all nenbers
of the public nust vacate the room and the panel wll
reconvene for a closed session to discuss proprietary data.

For the panel nenbers, you have a panel packet in
front of you that contains, if you |look at the table of
contents, an agenda, sone panel questions which are simlar
to the questions which you have had nailed to you prior to
this nmeeting. There are reviewer summaries fromthe
di fferent nenbers of the panel who have nade them avail abl e
and you have a list of the panel participants and panel
affiliations.

Al so included are encl osures and handouts. |If you
do not have them they will be nade available prior to that
time. There will be sunmaries of slides or the actual
slides thensel ves that are being presented by the people at
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the Food and Drug Adm nistration, if you wish to nmake notes
on themor refer to them They will be provided before that
di scussi on.

| would like, at this tine, to introduce Dr.
Harol d W1 ki nson, the Chairperson of the panel who wll be

presi di ng.

DR. WLKINSON:. Thank you, Levering. For those of
you who are not famliar wth how these panels are
constituted, I maght just tell you, very briefly, the panel
consists of a core group of regular nenbers of the panel who
are full voting nenbers. Then, for each individual device
that the panel reviews, there are deputized experts in the
area who are given voting privileges for that nmeeting only.

There is also a group of consultants who are asked
to participate as experts on the topic, a representative
fromindustry and a representative of the general consum ng
publi c.

| would |ike to now go around the table and have
each of the nenbers of the panel introduce thenselves. Wen
you introduce yourself, if you would give your nane, your
pl ace of work, your credentials very briefly, why you are
here, kind of, what your area of expertise is. W don't
need a bi bliography, thank you.
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| am Harold WI kinson fromthe University of
Massachusetts Medical School in Wrcester, Mssachusetts,
Prof essor of Neurosurgery at that institution.

DR. CANADY: | am Alexa Canady. | am Associ ate
Prof essor of Neurosurgery and Vice Chairman of the
Departnent of Neurosurgery at Wayne State University in

Detroit, M chigan

DR. GONZALES: | am Gl bert Gonzales. | amat the
Mayo Cinic in Scottsdale, Arizona. | am a neurol ogist.

DR. HALLETT: M nane is Mark Hallett. | am at
the National Institutes of Health. | am a neurol ogi st

interested in novenent disorders and clinical
neur ophysi ol ogy.

DR. GATSONIS: | am Constantine Gatsonis. |
direct the Center for Statistical Sciences at Brown
Uni versity.

DR. SCHM DT: Edward Schm dt fromthe Nati onal
Institutes of Health. M area is brain stinulation--that

is, cortical stinmulation--for areas of visual prostheses.

MR. SPYKER. M nane is Dan Spyker. | ama
surrogate for Tom Cal |l ahan. | amthe Deputy Director for
DCRN.

DR. GOORAY: | amDavid Gooray. | ama
cardiologist. | amthe consuner rep. | amassociated with
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Howard Uni versity in Washi ngton, D.C

M5. MAHER: | am Sally Maher. | amthe industry
rep. | amthe Directory of Regulatory Affairs for Johnson &
Johnson Prof essi onal s.

DR. GAANN: | amKatrina GMnn. | ama
neurol ogi st wwth a subspecialty interest in novenent
di sorders at the Mayo Clinic, Scottsdale.

DR. EDMONDSON: | am Edward Ednondson. | am al so
a neurologist with a subspecialty interest in neurooncol ogy
and pain managenent. | amin private practice in Houston.

DR. NWER: | am Mark Nuwer. | amfull-tine
faculty at UCLA in neurology and clinical neurophysiol ogy.

DR. KU | am Andrew Ku. | am assistant professor
of radiologic sciences at Allegheny University Health
Sciences. | have a special interest in interventional
neur or adi ol ogy.

DR AMNOFF: | am M chael Am noff. | am
prof essor of neurology at the University of California at
San Francisco. | direct the Mwvenent D sorders and
Par ki nson' s di sease and | direct the Cinical
Neur ophysi ol ogy Laboratori es.

DR. WLKINSON:. | don't quite know how to address
all of this brass over here, M. Keely.

Conflict of interest
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DR. KEELY: The foll ow ng announcenent addresses
conflict of interest issues associated with this neeting and
is made part of the record to preclude even the appearance
of an inpropriety. To determne if any conflict existed,

t he agency reviewed the submtted agenda and all financi al
interest reported by the conmttee participants.

The conflict of interest statutes prohibit special
government enpl oyees fromparticipating in matters that
could affect their or their enployer's financial interests.
However, the agency has determ ned that participation of
certain nmenbers and consultants, the need for which services
outwei gh the potential conflict of interest involved is in
the best interest of the governnent.

Limted wai vers have been granted for Drs. M chael
Am noff and Katrina Gum nn because they have interests in
firms which could potentially be affected by the panel's
del i berations. The waivers permt these individuals to
participate in the review and the discussion of the PVA
before the comm ttee but excludes them fromvoting.

A wai ver has been granted to Dr. Al exa Canady
permtting participation in all matters before this panel.
Copi es of these waivers may be obtained fromthe agency's
Freedom of Information Ofice, Room 12A-15, of the Parkl awn
Bui | di ng.
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W would like to note for the record that the
agency took into consideration certain matters regarding
Drs. Mchael Am noff, Constantine Gatsonis, Mark Hallett and
Andrew Ku. Dr. Aminoff reported a past financial interest
inafirmat issue and current interests in matters
unrel ated to the agenda of today's neeting.

Dr. Gatsonis has reported that his wfe has a
pendi ng i nvol vement with the firmat issue, however on a
matter not related to these deliberations. Since the matter
is not related to the specific issues before this panel, the
agency has determned that Dr. Gatsonis nay participate
fully.

Dr. Hallett has reported a speaki ng engagenent at
a recent workshop sponsored by the PMA sponsor--however, on
the scientific issues and not the subject of the PVMA device.
The agency, therefore, has determined that Dr. Hallett may
participate fully in the commttee's deliberations.

Dr. Ku reported an interest in a subsidiary of the
PMA sponsor--however, on a matter not related to the
specific issues before the panel. Therefore, the agency has
determned that Dr. Ku may participate fully in today's
del i berati ons.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
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the FDA participant has a financial interest, the
participants shoul d excl ude thensel ves from such invol venent
and their exclusion will be noted for the record.

Wth respect to all other participants, we ask, in
the interest of fairness, that all persons neking statenents
or presentations disclose any current or previous financial
i nvol venment with any firm whose products they may wi sh to
comment upon.

Thank you.

A d Busi ness

DR. WLKINSON:. There was an item of ol d business
fromthe |ast panel neeting.

DR. KEELY: The |ast panel neeting was held in
Septenber. It was a matter relating to the approval of a
neuroprost heti c device. That panel recommended that the
neur oprost heti c devi ce be approved based on certain
conditions. Those conditions are being answered currently
by the manufacturer and the sponsor of that PMA and have not
been conpleted as yet.

DR. W LKINSON: Thank you. For the nmenbers of the
panel, we would |like you to jot down sone tentative dates
for the next three neetings. Let M. Keely or nyself know
if there are major conflicts with those dates. The next
nmeeting may need to be a two-day neeting so these are al
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June 22 and 27, a Thursday-Friday. October 30 and
31 which, unfortunately, is Halloween. | don't know if that
i's appropriate or inappropriate. But that date possibly
could be noved a week earlier or a week later. The third
date, January 29 and 30, 1998, also a Thursday and Fri day
dat e.

So if you would let us know if there are any nmgjor
conflicts that you cone across for those dates.

Open Public Hearing

DR. WLKINSON: The first itemof business is the
open public hearing. According to the Federal Register,
peopl e were asked to notify the FDA in advance if they
w shed to speak.

There has been one such request received. |
understand there are people here today who, perhaps, don't
read the Federal Register but who have been asked to speak.
So we will allow additional input.

Could | just have a show of hands of how many
ot her people there are? Joan Sanuel son followed the rules,
but how many ot her people wish to speak. There seemto be
t hree hands. We woul d ask that you make your conments
succinct. These are inportant comments but we do need to
nove al ong.
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So keep your comments worthwhile, please, not
rambling, if you could. Each speaker will need to introduce
hi msel f or herself, what your affiliation is and, as you
just heard, any conflict of interest of any proprietary
interest, you need to put on the record before you nake your
tal k.

So, Ms. Sanuelson is the first speaker.

M5. SAMUELSON: | will report to ny nother that I
followed the rules and she will be proud. Her training
stuck to sone extent.

| have a witten statenent. Wat | suggest is |

pass it out to you. |If I didn't get enough for each side,
et me know. | have sone extras.
As | said, ny nanme is Joan Sanuel son. | ama

| awyer fromthe San Franci so Bay area and president of the
Par ki nson's network which is located there. | was diagnosed
wi th Parkinson's ten years ago in 1987. | amthe founder of
t he Parkinson's Action Network which is a nationw de
advocacy organi zation intended to provide a voice for the
Par ki nson's comunity to try, in every way we can, to hasten
the cure of Parkinson's and/or effective therapies as fast
as is humanly possible.

DR. WLKINSON. Do you have any proprietary
concerns?
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M5. SAMJELSON: None. Perhaps, that is
unfortunate. To this audience, | probably don't need to go
into detail about the effects of Parkinson's disease, but
let nme just briefly reiterate themso that it is clear how
i nportant new effective therapies are.

Parkinson's is an extrenely debilitating di sease
and it can be fromthe very outset. O course, there is
medi cation that can, in sone cases, quite mracul ously
elimnate or largely control the synptons of stiffness and
trenmor and sl owness of novenent which are the three basic
cardinal synptons in addition to which there is the enornous
probl em of postural instability which, in conbination with
the rest of those, can becone the nost debilitating of al
in some cases.

| amafflicted with all three synptons, just for
the record. Sininet, which essentially is the primary drug
used to control Parkinson's synptons, works quite well in ny
case, or it has up to this point. But | amreaching the
point, at ten years post-diagnosis, where it is ceasing to
be effective in many instances and you may see signs of that
during the course of ny remarks.

| will talk alittle bit [ater about why
trenmor-control therapy could be inportant in ny case as well
as specifically in the cases of other people that | know.
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Oten, all of those synptons conbine in a person but there
are cases in which trenor is the primary overriding, very

difficult synptom

For exanple, there is a nenber of the Board of
Directors of ny organization, our treasurer, John Dodge, for
whomtrenor is the major synptom Medication is not working
in his case for a conbination of reasons, either it doesn't
work at all or it causes other debilitating side effects,
difficulties wwth cognition and so on, which he can't afford
to have inpeding his |ife and his work.

So, as a consequence, he lives with a terrible
tremor. Recently, | got together with himto try to talk
about Parkinson's Action Network business. W often try to
meet for lunch because it is the best tinme in our busy day
to be able to conduct that business. He has extrene
difficulty eating. He is limted to a tiny portion of the
menu because he sinply cannot use a fork because his trenor
is so severe that he can't control the use of it, even
trying to pick up sonething with his hands, which is a
grosser novenent so it doesn't require as nmuch control. In
fact, it is extrenely difficult for himto be in public,
especially in a crowded situation.

Picking up a glass is inpossible. He needs to
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order straws and so on. That is just one exanple of how his
tremor affects his life. At this point, there is,
essentially, no alternative therapy for him He could

consi der a thalanpotony which is a surgical procedure you
probably also are famliar with which involves a | esion of

t he brain.

He declines to do that. He is fearful in two
ways. One is the possible serious side effects of a | esion
to the brain. He is not willing to undergo that risk. |
personal |y, know of people who have suffered serious side
effects froma deep-brain lesion which is a risk they
deci ded to undergo because they had no alternative therapy.
He has decided not to do that.

The ot her reason he is concerned about it is that
a lesion, of course, is permanent. There are other possible
effective therapies that are still in devel opment for
Par ki nson's such as, for exanple, cell transplantation which
coul d be rendered i nappropriate because of a pernmanent
| esion which could interfere with the effects of the other
t her apy.

He wants to hold out for those therapies so he
doesn't want to have a permanent lesion in his brain. As a
result, there is no alternative for him The deep-brain
stimulation, like the Activa trenor control, could be a
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possibility for himand he is extrenely anxious to have that
up and available so that he could try and see if that is
appropriate in his case.

Let me just, for a nonent, touch on the other
i npacts of Parkinson's. What | amdescribing is sone of the
short-termeffects, short-termin the sense of intermttent
effects that we suffer from Parkinson's when the nedicine is
still working.

But, eventually, it stops working and it can
becone ineffective altogether. |In ny case, for exanple,
Sininet, the L-dopa therapy, has been working essentially
wel | throughout the day fromthe point when it so-called
kicks in. At the beginning of the day, | have serious
probl ens of trenmor and sl owness of novenent and stiffness
but, eventually, it begins to work.

At ten years post-diagnosis, however, | am
di scovering that the | have tinmes during the day when it
won't work very well at all. It seens to correspond with
diet. There is a devel opi ng understandi ng of that which
seens to indicate that the netabolismof animal proteins
interferes with the delivery of the dopam ne precursor to
t he brain.

As a consequence, | amfinding that | have to
elimnate all neat, chicken, fish, et cetera, and any dairy
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products fromny diet for fear that, at sone point during
the day, | will becone extrenely synptomatic. This happens
often and so | have to be very careful about that which,
obviously, is a very difficult thing to do with the Anmerican
di et.

The synptomthat seens to energe nost prom nently
when that happens it trenor. | don't know why but that is
what | am observing. Gven howdifficult it is to try and
manage that diet problem it mght be that a trenor-control
t herapy woul d be sonething that | could use in conbination
with nediation to even that out in ny day.

The reason for that is not sinply that these
synptonms are a hindrance. It is terribly difficult to
conduct ny working life with these synptons. That is why
Parkinson's is not only a terrible burden for people who
suffer fromit inthe famly. It is also a terrible
financial cost to that country.

If I were to have to stop working because all of
t hese synptons conbined to the point where | sinply am not
able to work, then | amnot only paying taxes, | am sone
form of conbination of private disability insurance system
and | amdrawi ng nore heavily from governnent - subsi di zed
nmedi cal care

We have begun to asses the costs of Parkinson's on
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the country, and it is many billions of dollars,
conservatively estimated. That is another reason, a
financial reason, in addition to the enornous human cost,
why getting the delivery of effective therapy to the market
as soon as it is humanly possible is essential.

Qobvi ously, you are going to hear from many ot her
W t nesses who are going to describe with precision the
safety and efficacy of this particular therapy and why it is
appropriate to proceed with processing it through the rest
of the approval system

Equal Iy obviously, | am not sophisticated enough
about the safety and efficacy of this therapy to be able to
speak to it. You have plenty of data before you, |I'm sure.
But what | would just urge you, though, to be aware of is
t he enornous inportance of this to the Parkinson's
conmuni ty.

People are flocking to pallidotonmy and
t hal anot ony. We hear about a thousand-person waiting |ist,
people waiting years to be able to get a pallidotony or a
t hal anot ony despite the enornous inherent risks, and risks
for future availability of other maybe nore effective
therapies. It is sinply because they are desperate. They
don't have any alternative and they are |losing their jobs,
they are going on public assistance, and they are dropping
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out of their society because they can't go to a restaurant
and eat with their friends and their coll eagues.

So that is an indication of the demand, | woul d
say. There is an enornous demand for this to be nade
available to this patient population. So I would sinply
urge you to have that in m nd when you think about how
urgently this is needed and how swiftly we would |ike the
FDA to review this particul ar product.

Thank you.

DR. WLKINSON: Thank you, M. Sanuel son. The
majority of the panel are neurosurgeons and neurol ogi sts and
they are famliar with Parkinson's, but it is always
inmportant to realize the human side of this disease. The
fact that this is an inportant session today is why we are
all here.

We hope it is inportant enough that we can try to
insure that what is done is done right, that what is done is

done as well as possible. So that is why we are all here,

t hi nk.

M5. SAMUELSON: | under st and.

DR. WLKINSON. There was a second speaker right
behi nd you, | believe.

MR. SCHAEFER: My nane is George Schaefer. | cone
fromFort Myers, Florida. | have got Parkinson's disease
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and also trenor. | was sent here by Medtronics and no
i nfl uence on what | say has anything to do with that.
Before | had ny operation--1 have had this

deep-brain stinmulation installed in me. Before that, |

couldn't eat very well. | would splatter things all over
the floor. | couldn't button ny shirts, tie ny shoes. W
witing, | couldn't do at all. It just didn't work. Not

that | ama good witer, but it didn't work at all.

At work, | was a salesman for a food-service
conpany. | would go out to neet a custoner and | got a bad
hand shaking and trenor, and | couldn't sell the product.
You can't sell like that. You can't sell while shaking in
front of sonebody and give them confi dence.

After the operation, | was |like a new man. | even
made a nodel airplane to see if | could do it, smal
intricate work. After that, | nade three or four
candl estick holders. | still have Parkinson's, but | say I
have got 50 percent of it beat.

| had this operation about three-and-a-half years
ago. | was the first one in the United States to have it.
| say if there is anybody that should be a judge, or could
be a judge, on whether it is needed or not, | don't know of
any other one better than I am

It is a wonderful mracle.
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Thank you.

DR. WLKINSON: Thank you, M. Schaefer. Again
the human side of this disease is so great that we need al
to keep that in mnd. The trenor, itself, can be a mgjor
synptom Thank you.

There is another speaker behind M. Schaefer.

MR LONG Hello. M nane is Maury Long. | have
essential trenor. Medtronics has paid ny way here and
handl ed ny expenses but they have, in no way, conpensated ne
for these remarks.

Essential trenor began exhibiting itself in ne in
1982. | was the district nmanager of a financial-services
conpany. Part of ny job description was putting on sem nars
in front of groups about managi ng noney. It is quite
difficult to get up and wite on a board and secure people's
confi dence when they can't read what you are saying.

It was inpossible to neet a person one-on-one and
make notes on what | wanted to get across to them because
they could not see what | was trying to wite. It got so
bad that | had to resign fromthat position

So I went out to ny farmand hel ped ny son farm
| got along pretty good driving a tractor-conbine, but as
soon as | had to weld sonething, use a wench, put a nut on
a bolt, use a screwdriver, drive a nail, it was inpossible
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because of the trenor.

Further, | got to the point where | had to use two
hands on the tabl espoon while | was eating. | couldn't
carry a try. | wuld carry a tray and it would spil
everything. M witing got atrocious. | had to drink
coffee with a straw.

| aman avid golfer. You can imagine. It is kind
of difficult to have four puts on every green.

| was fast becom ng a hermt because | was too
enbarrassed to go out and coul d al ways depend upon ny w fe
to cut nmy food, to bring ny tray to ne. It seened that
stress and pressure made this uncontrollable and even worse.

When the nedication | was taking was not
ef fective, ny neurol ogi st sent ne to Kansas University

Medi cal Center where | was evaluated. In May of 1996, | had

ny first surgery, a deep-brain inplant. |If you can inagine,
two hours after surgery was over, | was eating peas wth a
fork.

It solved the trenor in ny right hand so well |
could read a newspaper and | could read the right-hand side,
but the left-hand side of the paper, | couldn't because it
was still shaking. So, in Novenber, 1996, | had the second
side done. Now |l amable to do all the things others take
for granted.
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| eat soup for the first time in 14 years. | can
drink coffee froma cup. | go out. | can neet in the
public and be happy and enjoy life. One good thing about
this type of surgery and the inplant is you can turn it on
and off. It is great. You can go to the golf course, have
your device off, get on the putting green and get all the
bets made, and then turn it on.

| got control of ny witing so nmuch that | ast
Christmas | was able to, and wanted to, wite checks to the
kids of Christmas. | hoped they woul d keep them as a
souvenir and not cash them but they did.

Followi ng this mracle surgery, I amnow as good
as ever. Now | eagerly look forward to the rest of ny life.
Al | can say is thank you.

DR. WLKINSON. Thank you, M. Long. Medtronics
has obvi ously picked good spokespersons for their human side
of this discussion. It is inportant to recognize that
Parkinson's isn't the only disease for which this device is
of fering prom se.

There was one nore speaker, | believe.

M5. LEE: Good norning. M nane is Jeanne Lee. |
amthe adm ni strator of patient prograns for both the United
Par ki nson' s Foundation for the past 19 years and, also, for
the International Trenor Foundation since its inception in
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1988.

Yes; ny hotel and travel expenses were paid
Medtronics. They did not suggest what | was to say today
nor how!l was to say it.

The International Trenor Foundation was forned to
meet a very specific need, the need of essential trenor
patients to |learn about their disorder. One of the things
that | learned very early on in the course of nmy career with
t he United Parkinson's Foundation is that the nore educated
a patient is about his or her disorder, the better able they
are to cope with it in the long-termespecially with the
progressive nature of both disorders.

Patients al so have other needs that are currently
not being nmet. We provide the educational information. W
have respected clinicians in many parts of the world and in
this country who can provide the diagnostic and the current
treatnment options that are available to patients.

We have scientists who are dedicating their
careers to finding new advances. But what the patients need
is hope today, very desperately, possibly nore so in
essential trenor than in Parkinson's di sease, not because it
is any nore devastating a di sease.

It is hard to conpare two illnesses that can
create so nmuch havoc in an individual's life, probably nore
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So because there is |ess available for the essential trenor
patient today and because the enbarrassnent quotient in
essential trenor is so nuch greater, | think partially
because the disease is not as well-recogni zed as Parkinson's
di sease i s.

Patients frequently tell me when they call ny
office or e-mail nme or wite to ne that when they try to
expl ain what they have, people | ook at them dunbly. They
make rude comments about, "Oh; you nust be just nervous, or
sonet hi ng nust be wong wth you."

The enbarrassnent factor is trenmendous. They need
sonet hing that they can | ook forward to either now in
conbination with current therapies or in the future, for
t hensel ves, as the order progresses or for their children
who now have the disorder and will grow up and the disorder
will progress, and it will becone nore disabling for them

They need these options. As the other individuals
tal ked about, we need to allow these patients to continue to
work, to want to go further in their careers wthout
enbarrassnent, to try for new careers in the younger
patients so that they are not restricted by their trenors
and what they want to do with their lives, so that they
don't becone hermts and say away fromrestaurants, novies,
the enjoyable things in life, either in retirenment or while
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they are functioning as they are grow ng ol der.

We need this device. W need another option.
Patients need it desperately. Their famlies need it. And
we hope that you will give it to them

Thank you.

DR. WLKINSON. Thank you very nmuch. As a
clinician, I would like to thank both Ms. Sanuel son and Ms.
Lee for the work they are doing and their organi zations are
doing to support people wth these diseases that all of us
clinicians encounter in the office. Those fol ks have lives
beyond the nedical sphere and it is inportant to have
sonmeone working with that aspects of their lives.

| think that was the | ast speaker who asked to
speak representing the public.

Unl ess, there are patients with irritable bl adder
syndrones, let's nove right ahead with the panel
di scussi ons.

Open Conmi ttee Di scussion
Premar ket Notification: Inplantable Deep Brain Stinulator
for the Treatnent of Trenor due to

Par ki nson's Di sease and Essential Trenor

DR. W LKINSON: The next part of the activities
this norning are presentations formthe firm | would ask
those who are representing the firmto identify thensel ves
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and your area of functioning within the firm | don't have
a list of nanes.
Firm Presentation
| nt roducti on

DR. HARKNESS: Good norning. M nane is Donald
Har kness. | am an enpl oyee of Medtronic and manage the
deep-brain stinulation for trenor clinical prograns. W are
here today to present data and answer your questions about
an exciting new option for the treatnent of disabling trenor
due to essential trenmor and Parkinsonian trenor.

[Slide.]

These are the topics that we wish to discuss today
regardi ng deep-brain stinmulation for the treatnent of
trenor.

[Slide.]

The indication that we are asking for is as
follows: thalam c stinmulation using the Medtronic 3382 DBS
| ead and the Medtronic ITREL Il stinulation system as
i ndicated for the suppression of trenor due to essenti al
trenmor or Parkinson's disease; unilateral or bilateral
stinmulation as indicated for the suppression of trenor.

[Slide.]

Five investigators for this clinical trial are
here today to present the data and to hel p answer questions
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regarding this therapy. They are all neurol ogists or
neur osurgeons specializing in the nedical and surgical
treatnents of novenent disorders particularly trenor and
Par ki nson' s di sease.

They are Dr. WlliamKoller fromthe University of
Kansas Medical Center, Dr. Warren O anow from M. Sina
Medi cal Center in New York, Dr. Andres Lozano fromthe
Toronto Hospital in Toronto, Canada.

[Slide.]

Al so, Dr. Steven WI kinson fromthe Departnent of
Neur osurgery at the University of Kansas Medical Center, and
Dr. Jeanne Hubbl e, as associate professor in the Departnent
of Neurology fromthe Chio State University in Col unbus,
Ohi o.

[Slide.]

| want to briefly review the regul atory chronol ogy
to date for this particular device and the therapy.

[Slide.]

An | DE subm ssion was done in Decenber of 1992.
After reconsulting with our nedical advisors and consulting
with FDA, we resubmtted the |IDE and received approval for
it in June of 1993. The first patient was inplanted in
Oct ober of 1993. Medtronic submtted the PMA on April 30 of
1996.
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From April 1996 through August or Septenber of
1996, FDA conducted clinical site audits, a Medtronic
facility inspection and did a clinical audit of Medtronic's
data for this subm ssion. (Qbviously, today, we are here
before the advi sory panel.

[Slide.]

The CE Mark in Europe was granted for this therapy
and this indication in Decenber of 1994. The therapy and
device are currently comrercialized in Europe, Canada and
Australia and they are commercialized for the treatnment of
trenor due to essential trenor and Parkinson's disease.

Since the device has been commercialized outside
the U.S., nore than 2,000 trenor patients have benefitted
fromthis therapy.

[Slide.]

| want to take a nonent to describe the device for
whi ch we are asking approval. The systemfor the treatnent
of trenor consists of three conponents that are inplanted in
the patient. Additionally, the physician prograns the
i npl ant abl e pul se generator via a consol e programer.

The nodel 3382 DBS lead is inplanted in the
ventral intermedi ate nucleus of the thalanmus. The ITREL I
i npl ant abl e pul se generator is inplanted in the pectoral
region near the clavicle. The extension is literally a
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cable that connects the IPGto the |ead.

Agai n, the physician prograns using the programer
and softwear to programthe pul se generator.

[Slide.]

The lead is a quadripolar lead--that is, it has
four contacts on the end. This is the end that would be
inplanted in the ventral internediate nucleus. Those
contacts can be selected by the physician to nmaxi m ze trenor
suppression in the ventral internediate nucleus and to
mnimze side effects as necessary.

[Slide.]

The Mbdel 7424 ITREL Il inplantable pul se
generator is shown here with an extension connected to it.
Down in the bottom of the photograph, you can see that the
extension is connected to the | ead.

The i npl ant abl e pul se generator has been
commercially available in the United States since 1989 and
our experience indicates that it is highly reliable. The
indication for which it has been available is spinal-cord
stinmulation for the treatnent of chronic intractable pain.

Essentially, we are requesting an extension of the
i ndications of this device to cover deep-brain stinulation
for the treatnment of trenor. Labeling has been incorporated
to caution about charge-density issues for certain
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paranmeters and to m nimze exposure to the potential of
transi ent, unbal anced stinulus pul ses. The extension has
al so been marketed in the United States for quite sone tine.

The consult programrer is used by the physician to
prescribe the appropriate dose of stinmulation and to treat
tremor and to mnimze the side effects.

The physician can program anplitude, pulse width
and frequency. They can, as | nentioned before, select the
appropriate contacts on the end of the lead again to
maxi mal |y deliver the stinmulation. Conpliance data can al so
be determ ned fromthe | PG using the consol e progranmer as
can neasurenent functions for the pul se generator.

The patient has control over the IPG or the
i npl ant abl e pul se generator, using a hand-held magnet. They
can turn the stinulation off with the magnet and turn the
stinmulation on with the magnet.

[Slide.]

This illustration shows the device inplanted
bilaterally. The pul se generator is inplanted near the
clavicle. These are the inplantable pulse generators. The
collar bone is right there. It is connected to the
extension. Again, the extension runs up, is inplanted
subcut aneously and connects to the |ead.

The lead is inplanted in the ventral internediate
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nucl eus usi ng standard neuroi magi ng and functi onal
stereotactic neurosurgical techniques. Again, this
represents the tip of the lead being in the ventral
i ntermedi ate nucl eus of the thal anus.

The lead is held in position using a burr-hole
ring and cap to anchor the lead. It is a device that is
pl aced in the burr hole that the neurosurgeon forns at the
time of device inplant.

[Slide.]

We provided information to FDA fromfive different
clinical studies to support our PMA subm ssion and to
support the indication for which we are requesting your
approval. The first is the U S. trenor IDE study. It is a
mul ti center, Medtronic-sponsored safety and efficacy study
with a random zed doubl e-blind assessnent at the three-nonth
foll ow up.

The European trenor Study was a nulticenter
Medt roni c- sponsored safety and efficacy trial conducted
t hroughout Europe. The European |long-term study was a
mul ti center Medtronic-sponsored efficacy study with a
random zed, doubl e-blind assessnent, in patients who had
conpleted the 12-nonth foll ow up fromthe European trenor
st udy.

The European basic study and the DBS for pain |DE
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study both provide safety data to support the indications.

[Slide.]

W want to turn to the unnmet nedi cal need and the
clinical results for this particular therapy. To do that,
Dr. WIlliamKoller, Professor and Chair fromthe Departnent
of Neurology at the University of Kansas Medical Center wll
di scuss the unmet nedical need and di scuss the clinical
results for this therapy.

Dr. Koller

DR. WLKINSON: For the panel nenbers, if you have
guestions of the speakers, now would be a good tine to ask,
at the end of each speaker's presentation. Cbviously, this
is not atinme to get involved in any extensive discussion.
| f you have questions about the presentation, itself--any
guesti ons now?

Unnet Medi cal Needs and Cinical Results

DR. KOLLER My nane is Bill Koller. | ama
neurol ogi st fromthe University of Kansas. | ama
consultant to Medtronics. It is nmy distinct pleasure to be

here at this very inportant deliberation.

| am going to say sonme brief conmments about trenor
di sorders, show a video of several patients so we get a fee
for what these patients |ook |ike and what the therapy can
do, and then review with you the results fromboth the

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

United States and the European trenor study, and then

concl ude.

[Slide.]

Trenmor, as you know, is an abnormal involuntary
movenent. It is defined as shown here. It is a rhythmc

oscillary novenent that is caused by contraction of
ant agoni stic nmuscles. The rhythmc oscillation allows
tremor to be easily distinguished from other abnormal
nmovenent di sorders.

[Slide.]

Just to say a few words about essential trenor.

It is probably the nost common of all the novenent

di sorders. W don't know the exact preval ence of this
disease. It is, by sone studies, even five to ten tines
nore common than Parkinson's di sease. W know that there
are probably at |east several mllion that have synptomatic
trenmor that needs treatnent.

Unfortunately, we have a very poor idea of the
eti ol ogy and the pathophysi ol ogy of this disease. |In fact,
the drugs that we have to treat essential trenor,
serendipity found these drugs for us. There is really no
concerned scientific approach to drugs because we have such
a poor understandi ng of pathophysi ol ogi cal nechani sns.

We know, however, that the disease runs in
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| east sonme hereditary basis. The disease is characterized
by trenor. 1In that sense, it is a nonosynptonatic di sease
of trenor only. Trenor can affect a variety of body parts,
t he hands being nost conmmon, but it can affect head, trunk,
| egs, voice, other body parts.

There are only two drugs that have been shown to
be effective, in essential trenor. These are betaadenergic
bl ocki ng drugs |ike propranolol and the anticonvul sant,
primdone. It is also effective in sone patients.

Essential trenor, in the old textbooks, has
sonetimes been referred to benign essential trenor. It is
certainly benign in the sense that it doesn't shorten life
expectancy. However, as has been pointed out by M. Long
very elegantly, it certainly can disturb one's life and
serious affect the quality of one's existence.

[Slide.]

This group and the panel are certainly well
know edged in Parkinson's di sease, just to say a coupl e of
general coments. It is a very common disorder. W
probably don't know the exact preval ence of this disease,
either half a mllion, amllion, a mllion and a half.
Sonetimes, when we are applying for grants fromthe
governnent, we say there are 2 or 3 mllion people affected
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with this disease.

It is certainly a very common disease. In this
di sorder--1 can't say | could say anythi ng nore el oquent
t han Joan Sanuel son describing this disease. It has many

synpt ons, sl owness, stiffness, poor posture, gate problens.
Certainly, trenor is a major synptom

We do have treatnment for the disease. Sininet is
the best drug we have but it fails us, as Joan pointed out,
long-term Its effectiveness is lost. Patients begin
fluctuating fromthe ned working. The nedicine is not
wor ki ng and, for these patients, we need additional
t her api es.

[Slide.]

Just to say sone general comrents on Parki nson
trenmor. The majority of patients with Parkinson's di sease
certainly suffer with trenor. The trenor is usually in the
rest position. It can also be in the postural position. |If
you | ook at the major synptons of Parkinson's disease,
sl owness and stiffness, they clearly respond better to
| evo-dopa therapy than does trenor.

Trenmor, in sonme patients, is drug resistant, at
| east drug-resistant in the fact that we would have to give
sonme nuch nedicine and suffer toxicity before we could
reduce the trenor. Certainly, the trenor causes probl ens,
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both the rest and the postural trenor. Enbarrassnent is a
maj or i ssue, as we have heard already. The postural trenor
can interfere with a variety of functions.

So Parkinson trenor is certainly an issue which we
haven't quite addressed properly with our current drugs.

[Slide.]

We have many patients with Parkinson's disease
whose trenor is a major problemand, as Joan Sanuel son
poi nted out, sone patients have what we call trenor
predom nant Parkinson's disease. Trenor is really the main
probl em nore than the other aspects of the disease.

For these patients, often the drugs don't work.
Simlarly, for essential trenor, the two drugs we have, the
two classes of drug, often fail the patient. A publication
of a nulticenter study that we did several years ago that
was published in the Annals of Neurol ogy found that only
40Epercent of patients who presented with essential trenor
were adequately treated with either propranolol, primdone
or both drugs together.

The question is, what do we do wth these other
patients that present to us. How do we treat thenf

One option in the past has been thal anotony, a
destructive lesion of the thalanus. Problens with this
exist in that is a destructive |esion and al so nost
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neurol ogi sts did not advocate bilateral thalanotony because
of the high incidence of speech abnormalities.

Many patients just didn't want a destructive
| esion of the brain. Wen you told themthis was an option,
they declined this formof therapy. W now have anot her
option that we can offer these patients and that is
deep-brain stinulation. This procedure, at least in ny
m nd, has several advantages.

One, it is reversible. W haven't destroyed part
of the brain. Two, we can, as Dr. Harkness pointed out,
change the stinmulus paraneters nuch |i ke we dose the drug.
We can increase the stimulus to get better efficacy, control
of trenor. W can decrease the stinmulus to decrease adverse
reactions.

Thirdly, the procedure can be done bilaterally
wi thout the sanme fears we have with bilateral thal anotony.

At this point, I would like to show the video.

[ Video shown for the benefit of the panel.]

The video shows two patients, one with Parkinson's
di sease and one with trenor. | know nost of the panel is
very famliar with these disorders but, for those of you who
aren't, this will at |east give you a | ook at what these
patients are |ike and we can get a preview of the marked
efficacy of this procedure.
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This is arest trenor. This shows the postural
conponent of the trenor. This is the so-called action
conponent or kinetic conponent. W look at trenor in three
positions; rest, posture, during novenent, kinetic or
action.

This shows a patient with Parkinson's disease,
stimoff. This is the patient wwth a unilateral inplant,
right side of the body for control of |eft-sided trenor.
Stimon with, I want to say, imredi ate reduction in the
trenor.

Again, stimulation turned off. Marked trenor
returns. One can also notice the severity of these trenors.
W will talk about clinical rating scales. This would be a
mar ked severe trenor. Again, wth stimon and, sonetines,
there is alnost total abolition of trenor.

This shows a patient wth essential trenmor with a
deep-brain-stinulation inplant. You can see the postural
conponent. Usually, in essential trenor, there is not much
ri sk conponent but there is a postural and kinetic conponent
or action conponent and it is shown here.

I n Parkinson's disease, there is usually a rest
and postural conponent w thout nmuch action or kinetic
conmponent. This is stinulation off. A lot of patients with
severe essential trenor really can't wite at all or can't

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

drink at all. They just can't do it.

Oten, the deep-brain stinulation, as we have
heard al ready today, can restore these activities. This is
our pouring liquid fromone cup to another. Again, for the
severe essential trenor patient, this is very difficult to
do, even just to get the hand and pour. In the clinic,
al ways end up back-pedaling when | see them approach this
t est.

Now, the stimulation is turned on. The patient
can performthis task. As a physician taking care of sone
of these patients, the nost gratifying thing has been for
patients to say how their quality of life has been increased
and how they have even used terns |ike being reborn, that
they can now do these very sinple activities that we take
for granted.

[Slide.]

| would now like to go on and review with you the
results fromboth the U S. and the European trenor study. |
will first talk about study nethods and design. The
University of Kansas had many patients in the U S. trenor
study. The study was designed to prospectively enter
patients into the trial.

We attenpted to random ze and blind the study as
best we could for our surgical procedure. W decided that,
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at three nonths, we woul d have a blinded evaluation so the
patient wouldn't know if the device was turned on or off,
and the eval uati ng physician wouldn't know if the device was
turned on of off.

Then they woul d be scored that was as an attenpt
to at least blind the evaluations. Patients were seen at
one nonth, three nonths and then every three nonths. In the
U S. study, only the blinded eval uation occurred at three
mont hs and the rest of the eval uations were open follow up.

For the Parkinson patients, when they were
eval uated, they were off drugs at the tine of the blinded
eval uation. For essential-trenor patients, they were off
drug for the whole study. So, one nonth before the trial,
any medi ci nes were stopped and they renmai ned off nedicines,
certainly, through the three-nonth blinded eval uati on.

For the Parkinson patients, of course, they need
their nedicine for their other synptons and they were kept
constant for three nonths. The patient was off nedicine
fromthe evening before at the tinme of the three-nonth
bl i nded eval uati on.

[Slide.]

Patient selection; for Parkinson's disease, we
chose patients who had severe trenor, weren't responding to
medi cation, that caused significant disability. So these
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woul d be patients with, basically, trenor-predonm nant
Par ki nson' s di sease so ot her synptons weren't as disabling.

Essential -trenor patients, also, were patients
Wi th severe trenor that was di sabling causing functiona
disability and not responding to nedication. Patients, in
general , had about a ten-nonth follow up.

[Slide.]

Just to say a couple of comments on the primary
out cone neasure variable. The trenor for Parkinson's
di sease, we use the Unified Parkinson's Di sease Rating
Scale. This is a clinical scale that has been devel oped for
eval uation of Parkinson's disease. For all drug trials,
now, this is the scale we use to assess efficacy. It is the
clinical rating scale used in Parkinson's disease.

We use the trenor conponent for that. For
essential trenor, for determining primary outcone vari abl e,
we use the trenor rating scale. It is, again, a very wdely
used scal e.

[Slide.]

| would like to briefly show you these scal es
because this it the primary outcone variable. Trenor is
measured both at rest during posture and during novenent and
the scale is shown here, fromO to 4, 0O being absent. Then
we go fromslight to noderate to marked to severe.
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[Slide.]

Simlarly, the Trenor Rating Scal e, which we use
for essential trenor, uses a simlar scale. W |ook at
tremor in the three positions, various body parts, and then
we use a scale fromO to 4, 0 being absent 4 being very
severe.

These are scales that the clinicians involved in
these trials use quite frequently and this is just a
standard way we evaluate trenor in the clinic.

[Slide.]

Now, | would like to show you sone of the results
and first tal k about Parkinson's disease and then later talk
about essential trenor.

[Slide.]

These are the denographics for the U S. trenor
study for Parkinson's. There were 39 patients, mainly
mal es. The average age was 65 years. Patients had about a
ten-year disease duration. Synptons were bilateral in the
majority of patients. When surgery was done, nost patients
chose the right side to be done, mminly because, for nost
patients, they were right-hand dom nant.

Bot h the physician and the surgeon and the patient
deci ded on what trenor would be the target trenor, what side
and whet her the rest, postural or action trenmor would be the
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target. For nost patients with Parkinson's disease, the
rest tremor was the target synptom

[Slide.]

This slide shows sone of the data. This is data
fromthe three-nonth blinded eval uation for the Parkinson
patients and the clinical rating scale. You can see, at
basel i ne, patients have around a 3 which is a very severe
tremor wiwth stimoff, a mld reduction, but nothing nuch.
But with stinmulation turned on, there is a marked reduction
going fromabout a 3 on the scale to a 1. That is a change
of , obviously, statistically significant but it is really a
robust change.

It is going froma very severe nmarked trenor to,
in fact, a very mld trenor. So it is certainly a change of
areally dramatic magnitude. | think, just |ooking at the
I ines, one may not appreciate that. You can probably see,
at this point, the whole cohort, at least in the U S. study,
of both the Parkinson patients and the essential -trenor
pati ents, about half the patients had total trenor
abolition.

It was gone, a 0, which was really quite dramatic.
| think we saw in the video sone of those where the trenor
is basically not there anynore. That is sinply sonmething we
can't achieve with drugs.
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In the studies we have done in the past, and |
have certainly been involved in a |ot of these studies of
propranol ol and prim done, we never saw efficacy of this
magni t ude.

[Slide.]

To ook at the long-termdata, this is one-year
data, open label. Certainly, |I think it is inportant that
the procedure not only have three-nonth efficacy but has
efficacy longer than that. Wen we submtted this paper to
Annal s of Neurology with the three-nonth data, they rightly
asked for one-year data which is shown here. W provided
that in the paper and that paper is now accepted and in
press in Annals of Neurol ogy.

It shows that with stimoff, there is really no
change from baseline for the Parkinson trenor but the
efficacy over the year period remains wth really no change
in efficacy for the one year. So, clearly, there is no |oss
of efficacy during the one-year period.

Prof essor Benabid, in Genoble, France, has data
goi ng out to seven or eight years which he has recently
publi shed in the Journal of Neurosurgery |ast year show ng
that efficacy can be maintai ned nuch | onger than just the
one-year period. This is what our data shows.

[Slide.]
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We al so | ooked at a variety of activities of daily
living. These are part of the UPDRS scale. This one is for
tremor and we asked the patient, how does trenor affect your
life, does it disrupt your life at all. The scales are from
O, it doesn't affect ne at all, to, it is areally big
probl em nost of the tine.

[Slide.]

Here is the data. | will showit on the next
slide a little nore blown up. There is a marked decrease in
the patients' disability related to trenor on this
particul ar question of the UPDRS. This is statistically
significant and it holds from1 through 12 nonths w t hout
much change. So the patients report that the reduction of
the trenmor with deep-brain stinulation has resulted in
increased ability for themto do things.

[Slide.]

We al so asked on the UPDRS ot her activities of
daily living. These are shown here; handwiting, drinking,
cutting food, et cetera. Wth deep-brain stinulation, these
weren't changed. They were statistically not significant.

| woul d nmake a couple of comments here. One is
that the patients we chose to be included in this form of
t herapy were patients who had nore trenor and | ess
bradyki nesia. Bradykinesia is probably nore related the
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these types of disability as measured by the UPDRS.

This formof therapy, as you realize, is effective
for trenor but not effective for other Parkinson's synptons.
So we woul dn't expect, say, disability related to
br adyki nesia to be reduced by deep-brain stimulation, only
that related to trenor.

[Slide.]

We al so | ooked at gl obal disability assessnent.
This is done both by the physician and by the patient.

These results are shown here for the one-year period, again,
really, a marked reduction with DBS stinulation turned on.
These are done in quartiles so we asked the patient to
estimate the disability in quartiles.

This is statistically significant in dropping of
about one quartile. So these are actually a little nore
than one quartile. Their inprovenent just on their gl obal
disability is certainly in the range of 25 percent.

[Slide.]

Now | would like to present sone data fromthe
Eur opean study. The first graph shows blinded data. 1In the
European study, it is different in this instance. The
patients, particularly in those slides | amgoing to show
you, they were taking their anti-Parkinson drugs at the tine
of eval uati on.
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So we actually get to ook at it both ways, the
U S. studies without the tinme eval uation, w thout Parkinson
drugs being taken, and in the European study when the drugs
were on board.

[Slide.]

This is blinded data. These are patients that
were eval uated at around two years after therapy in a
bl i nded fashion using the sane protocol we used in the
United States, a study at the three-nonth blinded
eval uation. You can see really marked change once agai n.
They even dropped fromaround 3 to less than 1, so it is
really an incredible reduction in their trenmor shown at the
t wo- year peri od.

[Slide.]

| would |ike to show sone nore of the European
data in the open label, long-term This is for the rest
conponent of Parkinson's disease. Again, this is nmeds on,
going up to one year. There is, again, really a dramatic
reduction in trenor and, over the 12-nonth period, there is
not | oss of efficacy.

The European study al so | ooked at trenor in
patients who had bilateral inplantation. This is bilateral
stinmulation on, rest trenor, nmeds on, |ooking at long-term
efficacy. Once again, with stimoff, not nuch change from
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basel i ne, marked reduction with stinulation on and this
reduction in trenor in maintained through 12 nonths.

[Slide.]

In the European study, they al so | ooked at the
effect of--this is bilateral stinmulation on activity of
daily living related to trenor, the sane question that we
asked in the U S. study. The results are quite simlar, in
fact, even a little nore robust here. There is a marked
reduction of disability related to trenor from basel i ne and
it is seen at each evaluation and there is no change at each
eval uati on.

[Slide.]

The European study al so | ooked at the Schwab and
Engl and activities of daily living. It is part of the
UPDRS, a very comon gl obal neasure of disability. For the
Schwab and Engl and, the | owest scores are worse, so at 100
you are not disabled at all and at 0O you would be totally
di sabl ed.

It is around 60 at baseline. It inproves with
deep-brain stinulation. This is consistent over tine
reachi ng al nost 80 percent. So a 20 percent increase in
disability would really be quite dramatic. These patients
wer e obviously doing better with the DBS.

[Slide.]
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Now | would like to talk about the results from
the essential-trenor study, talk both about the U S. study
and t he European study of essential trenor.

[Slide.]

This study shows the denographics. 45 patients
were enrolled. The nean age was 67. Once again, there is a
mal e predom nance. Patients had the di sease for sone 30
years, and that is quite comon. The di sease may be not
much of a probleminitially. As tinme goes on, there is nore
and nore disability.

The right side, again, was the side nost often
chosen. The kinetic trenor was the target trenor in the
majority of cases and the overall nean follow up of these
patients is about ten nonths.

[Slide.]

This study shows that the three-nonth blinded
evaluation data fromthe U S. study of unilateral
stimulation for the treatnent of essential trenor.
Basel i ne; we have around a 3 severity. It doesn't change
much with stimoff. Stimon, there is really a marked
reducti on dropping two points.

O course, this is statistically significant. But
hal f the patients | nentioned before, their trenor was
really gone. It is really quite remarkable. 1 think for
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essential trenor, this degree of change, say, dropping from
a3toal, islike pushing the disease back 20 years to
when it was just beginning and mld and not that big a

pr obl em

[Slide.]

O course, it is inportant that the procedure have
long-termefficacy. This is fromthe U S. trial, one-year
data, show ng, again, nmarked reduction. This is naintained
t hrough the 12-nonth follow up without |oss of efficacy and
not much change with the stinmulation turned off.

[Slide.]

We also, inthe trial, |ooked at a variety of
activities of daily living for the essential-trenor
patients. | would Iike to show the next four slides just
show ng these dat a.

This is baseline. These are scaled O to 4, 4
being the worst. This is just for drawing, for data from
one through the 12 nonths, marked reduction, statistically
significant.

[Slide.]

The next slide shows simlar data for witing.
Again, the simlar thing is seen; marked reduction in
disability, and inprovenent. As you heard fromthe patient,
these are the things that they are really interested in.
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This is what inproves the quality of their life and all ows
themto go on and live life in a nore normal manner with a
hi gher quality.

[Slide.]

Simlar data fromdrinking |liquids, marked
reduction. It is sustained at 12 nonths and is, of course,
statistically significant.

[Slide.]

Simlarly for pouring. Patients have a narked
reduction in this disability and remains constant over 12
nont hs.

[Slide.]

This is the global disability where we asked
pati ents and physicians to nmake sonme comment on gl obal
disability. Like the other neasures, it is markedly reduced
conpared to baseline and this marked reduction is sustained
t hroughout the 12-nonth interval.

[Slide.]

| would |ike next to tal k about the European
study. This is a European study. It |ooks at the blinded
eval uation, at patients out 20 nonths. As can be shown,
simlar to the other data, there is a marked reduction with
stimulation turned on dropping fromabout a 3 to around a 1
on the scale. O course, this is statistically significant.
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[Slide.]

| would Iike to show just sone other data fromthe
European trial. This is unilateral stinmulation for patients
with postural trenor. Again, really, a gigantic and
dramatic reduction of their trenors even below the 1 |evel.
That is sustained even out to 12 nonths.

Looki ng at the kinetic conponent of the trenor,
that data is again quite simlar. This is getting
redundant; marked reduction of trenor stays constant
t hr oughout the 12Enont hs.

[Slide.]

| would also like to show you sone data fromthe
European study with bilateral stinmulation. This is for the
postural trenor, for both the right and |l eft hand. As you
suspect, if it works on one side of the body, it should work
on the other side of the body. There has been marked
reduction, this tine of the postural conmponent, and that is
sust ai ned over 12 nont hs.

[Slide.]

I f you |l ook at the data for action trenor, or
kinetic trenor, it is quite simlar; a marked reduction of
tremor to the mld level and it is sustained throughout the
trial. W also |ooked at a variety of activities of daily
living. This is quite simlar to the U S data. | can go
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t hrough these quickly. Draw ng; marked reduction of
disability. Patients can do it nuch better.

[Slide.]

Simlarly, if you ook at the patients for
writing, now they can do it nmuch better. They have dropped
froma marked to a mld disability and that is sustained
over time.

[Slide.]

Simlarly, for drinking liquids, bringing Iiquids
to the nouth; a marked reduction. Certainly, the disability
is markedly reduced in these patients.

[Slide.]

This is their global disability, again marked
reduction and it is sustained over tine.

[Slide.]

The | ast part of the data | would |ike to present
is the safety data or adverse reactions. | would Iike to
divide these into the three general categories; adverse
reactions related to the procedure, itself; adverse
reactions related to stinulation and, lastly, talk about the
i npl ant ed device as a source of potential conplications.

[Slide.]

This slide lists so-called procedure-rel ated
conplications. O course, the one that is one top and the
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one that we worry about nost is intracerebral henorrhage,
around 3 percent. At least inthe US. trial, the mgority
of these--all our patients who had henorrhages returned to
function back to normal.

O her conplications are listed here, a variety of
conplications. Mst of themare transient and went away.
Sei zures; one of our patients had several seizures post op.
They haven't returned. She is now off anticonvul sants a
year |ater

For the nost part, these conplications were
transi ent and patients inproved.

[Slide.]

This slide shows the conplications related to
stinmulation and is shown both for the U S site and the
European site. By far the nost common conplication that was
reported--and this was reported i n open-ended fashion; the
patients could just tell us if anything was changed--was
paresthesias. The majority of patients in the U S. trials
said that when the stimulation is turned on, they experience
a transient paresthesia, nunbness in the target hand, that
woul d last 3 to 4 seconds.

That was really not nmuch of a problem In fact,
all the stimulation-related conplications are mld and
easily adjustable. Dysarthria was probably the next nost
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comon and al so the patients--if it was a problem we could
reduce the stinmulation and that would no | onger be a problem
or, if there was sone | oss of efficacy when we reduced the
stinmulation, many patients would say, "Well, | can put up
with that side effect because | want to have a greater
degree of trenor control."

[Slide.]

Lastly, the conplications related to device were
infrequent, usually less than 2 percent. The ones that did
occur were erosion of the lead, infection which could be
treated. And then there were sone failures, very
infrequently, of the inpulse generator. But, in general,
the adverse reactions were mld, all of them and they could
be treated appropriately.

[Slide.]

| would like to end just by making a general
statement. | believe that deep-brain stinulation is clearly
a safe and effective node of therapy. For many of our
patients, we really have nothing else to offer themso to
have this formof therapy to offer patients opens up a whole
new avenue of treatnent.

| believe the studies have been well done,
prospective, a |large nunber, using the appropriate neasures.
| think this procedure will find, hopefully, w despread use
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and help many patients with both Parkinson's di sease and
essential trenor.

Thank you for your attention.

DR. WLKINSON. Could you stay there for just a
m nute, Dr. Koller.

| had questions, | know, for Dr. Koller. Are
there any others fromthe panel ?

DR. CANADY: | was struck, at least in the slide
you nentioned relative to Parkinsonism the relatively
non-significant effect, statistically at |east on
handwiting and other facts, as conpared to essential trenor
where there was such as statistical difference.

DR. KOLLER: | think that is easy to explain. In
essential trenor, the only synptomis trenor and we get,
obviously, a really great effect on the trenor. That
results in those patients being able to do all their
activities now because all their activities were disturbed
by trenor.

I n Parkinson's disease, their disability rel ates
not only to trenor but other Parkinson synptons,
bradykinesia, rigidity, et cetera. And the deep-brain
stimulation, while effectively treating trenor and the
disability particularly to trenor, does not treat
bradyki nesia, rigidity and those resultant disabilities.
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DR. GONZALES: Dr. Koller, I know what you nean
with your first statenment, but the statenment that you nade,
"We haven't destroyed part of the brain,” is not correct;
that is to say, the inplantation of the lead, in fact, does
go through the brain and obviously the conplications are
associ ated, oftentines, wth that fact.

DR. KOLLER: Maybe | could just clarify that
because | think it is an inportant point. Certainly, when
the lead is inplanted, there can be a problemor can be sone
destruction. | certainly wouldn't deny that and nmaybe |
m sspoke in that regard.

But there is sone data, both published and
unpubl i shed, that have | ooked at people who have died with
the lead in place. The lesion of the electrode is
incredibly small, maybe the width of the electrode. The
only difference | was nmaking is it is not certainly the sane
vol une of tissue destruction we do with thal anotony.

But thank you for correcting ne. Maybe | wasn't
cl ear enough.

DR. GONZALES: A question about your selection.
Since you have 31 nales and 8 females in one study, and
simlar type nunbers, why the sex discrepancy since the
gender issue is not that big?

DR. KOLLER: In essential trenor, it is an
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aut osomal dom nance, so there shouldn't be a gender
difference. In Parkinson's disease, there is probably a
slight mal e predom nance but not enough, as you point out,
to account for this.

In all our drug trials, we had mainly mal es for
Par ki nson' s di sease as well so | don't know, really, why
that is. W didn't try to go by gender. It just turned out
the way it does with many drug trials, we end up with nore
mal es.

DR. HALLETT: If you could say sone nore about
| ead di sl odgenent and mgration. There were probl ens that
you said that you had seen. Wat sorts of problens are
t hey, actually, and what do they |ead to?

DR. KOLLER  Maybe it is nore appropriate to have
one of the neurosurgeons answer that. | could give ny
answer but maybe one of the neurosurgeons wants to answer
that, or maybe you want to have that question answered
| at er.

The one | ead di sl odgenent in the one study was
actually--1 can tell you because it happened at our site--at
the end of the surgical procedure, the resident bunped into
the apparatus and it got dislodged. | think |I see the
resident working in the cafeteria now He seens to be happy
down t here.
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DR. HALLETT: What did that lead to or--

DR. KOLLER Actually, the lead had to be
repl aced.

DR, HALLETT: Here cones your neurosurgeon.

DR S. WLKINSON: | am Steven Wl kinson. | ama
neurosurgeon and I ama consultant for Medtronics. Wen
inplanting the lead, the lead is placed into the brain to
the target and then the stylet is renoved fromit so that it
beconmes flexible. Then it is placed into the burr-hole ring
and cap.

So the lead has to be held at the site of the burr
hole while the stylet is renoved. So then you can see it in
the burr-hole ring and in the cap. And so that is one tine
when you can have di sl odgenent or mgration of the lead, is
not securing the lead correctly at the burr-hole site.

DR. HALLETT: D d that lead to any sort of
clinical problen? It was sort of listed as one of the
problenms, so | just want to understand what it actually
means to have that happen.

DR. S. WLKINSON: In sone instances, it lead to
having to replace the | ead a second tine.

DR. HALLETT: But there wasn't any clinically
adverse effect that happened to the patient at that nonent.

DR. S. WLKINSON: Deleterious effect froma
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neur ol ogi ¢ standpoi nt ?

DR HALLETT: Yes.

DR S. WLKINSON: No.

DR. KOLLER  There were no neurol ogi cal sequel ae.

DR. HALLETT: The second question | have perhaps
you coul d answer best as well. Wen you had infection,
whi ch, apparently, happened rarely but did happen, how was
that nmanaged? Did the | ead have to be taken out at that
tinme or what was the--how did it present and how did you
manage it?

DR S. WLKINSON: The only infection that we had
had was at the site of the IPG That was treated by noving
that to a different site and treating that area locally. W
have not had any infections that involved the DBS | ead.

DR. HALLETT: Has there been any at the |ead?

DR. HARKNESS: No, Dr. Hallett; there haven't been
any actually involving the lead. Al the infections
i nvol ved ot her conponents of the device.

DR. WLKINSON. Maybe you should say there have
been no infections yet, being realists.

DR. HARKNESS: That is a good point.

DR. WLKINSON. And | mght say, at this point,
that Dr. WIkinson and | both share the |ast nane and the
sane profession, but we are not related, to nmy know edge.
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DR. GATSONIS: Actually I have two questions on
the selection of the popul ation, the patient popul ation, and
the other one is about the analysis.

One question, just to follow up on the issue about
t he gender inbalance, | noticed that, too. | wonder if you
could comrent on whether it is inportant about the
generalizability of the findings.

DR. KOLLER | can certainly do that. There were
certainly females in the study and they responded as wel | .
We actually | ooked at the response of the fenales and the
mal es and they were simlar. Plus, | don't think there is
any biol ogical reason for either of these diseases to think
that there woul d be sonme gender-specific reasons why they
woul d be different. So | think it is generalizable.

DR. GATSONI S: The ot her question about the
description of the patient population. Howreliable is the
assessnent of the trenmor? In other words, how reproducible
is it for the sane assessor and across assessors?

DR. KOLLER: That has been studied for the UPDRS
and it is pretty reproducible. There are certainly sone
m nor differences and | think it is inportant that the sanme
eval uator does the sane patient because there is sone
intervariability in assessnents. But the studies that have
been done, it is pretty close.
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| think the changes we have seen in this study
make it easier because you have such a magnitude that it is
quite easy to see the efficacy. But, if there was a very
smal |, change, there may be difficulty in sensitivity
bet ween sone drug trials.

DR. WLKINSON. Along that line, could you comment
about the other scales, the ADL scale and the disability
scal e, since the European versus the Anerican study in
Par ki nson's patients seemto show a significant discrepancy.

DR. KOLLER | think there is a problem and naybe
sone of the other people nay want to speak to this as well.
| think the disability scales and the quality-of-life scales
are nmuch nore problematic. W really don't have, for
Par ki nson' s di sease, a good di sease-specific quality-of-life
scal e.

A lot of these scales are howit is presented to
the patient. Those scales are nore difficult. But,
fortunately, for this study, a lot of the changes were of,
really, a tremendous magnitude as we saw on the video. They
went fromunable to pour liquids to be able to do it. |
think, if we are | ooking at those nagnitudes of change,

t hose scal es are probably useful.

DR. CANADY: Has there been any neurophysi ol ogic

nmoni toring rather than just clinical assessnent?
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DR. KOLLER One way of assessing trenor is
t hrough trenorgrans. This has been done for sone drug
trials. W have gotten away from doing that because it is
just not as reliable. Trenor does change from second to
second. Trenorgram just doesn't seemto be the best way of
doing it.

Peopl e do |i ke objective neasures. Mst of our
studies of trenor now, we don't do trenorgraphic recordings.

DR. GATSONIS: In terns of the |ong-term study,

the long-termefficacy study, what was the exact tine frame?

At sonme point, | read sonething about 12 nonths. You
mentioned, | think, 24 nonths. Wat is the exact tine
franme?

DR. KOLLER In the U S. study, we did 12 nonths
and that is the data that we have presented. 1In the
Eur opean study, they went back and random zed and did a
blind evaluation for both Parkinson essential trenor--I|
t hi nk one was 24 nonths and one was 20 nonths, if | renmenber
correctly.

DR. W LKINSON: Since both of these di seases
progress, is 12 nonths an adequate tinme period? | am asking
Dr. Koller's professional opinion at this point.

DR. KOLLER: Actually, | think there are two
answers. One, for these people, | think if you gave them
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one--if you only had one year of efficacy and that was it, |
t hi nk nostly people would say they want it and they are very
happy with the one year of efficacy.

DR. WLKINSON: | think that should be |isted by
t he manufacturer as part of its marketing.

DR. KOLLER But if you |ook at the data--we have
now, just anecdotally, patients out over two years and there
doesn't appear to be any |oss of efficacy. And there is
publ i shed data from Benabid, et al, in the Journal of
Neur osurgery, 1996. They have efficacy out to seven or
ei ght years.

DR. HARKNESS: Dr. Gatsonis, | wanted to address
the issue you raised regarding the tine frane. The patients
that were in the cohort, in the random zed, doubl e-Dbli nd,
trial had finished the 12-nonth follow up for the European
trial so they were done after the European trial had been
conpl eted or after they had been conpleted in the European
trial.

Their range of follow up on those patients was
generally from about 12 nonths out to about 33 nonths.

DR. GATSONIS: Wiy did you select Sweden for the
study of the long-termefficacy. The conpanion question to
that is were there intercenter differences or intercountry
differences in both the European study and in the U S.
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st udy?

DR. HARKNESS: First, the reason that we chose
Sweden was that, nunber one, there were four centers there
that had all done a relatively equal nunber of patients. W
were also able to secure the services of a
nmovenent - di sorders neurol ogi st who coul d assess all of those
patients. He was willing to travel to each of the centers
and see the patients.

So it was partially a nmatter of ease as well as
just being able to have those patients where we needed them

"' msorry, would you repeat your other question.

DR. GATSONIS: Were there differences in the
ef fi cacy observed across centers, for instance?

DR. HARKNESS: I n Europe, there were not
di fferences anong centers. When we conpared centers and
their results, there were not. In the United States, we
also did a simlar analysis where we took Dr. Koller's
center and the center in Toronto and then pooled all other
centers and, basically, particularly, did an intercenter
variability analysis. There was not any difference between
centers.

DR. GATSONIS: One last question. How did you
handl e t he dropout on these studies? | noticed in several
of the longitudinal data that were presented there was sone
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degree of dropout. What did you do about that--in the sense
t hat dropout can do various kinds of biases. The bad
patients can drop out and then the curves may | ook just

fine.

DR S. WLKINSON: | think that is an inportant
point to clarify. They really weren't dropouts. They were
patients who hadn't reached the 12-nonth evaluation. So |
think the nmean of the follow up was about ten nonths but not
all the patients had reached 12 nonths. So they really
weren't dropouts. They just hadn't gotten to the 12-nonth
assessnent yet.

DR. GATSONIS: So you did not have any dropouts in
the study? In other words, you did not have patients that
were just not evaluated after--

DR. HARKNESS: In the U S. study, no; there were
not dropouts. Again, the difference in n's that you are
seeing there is the fact that they have not reached the
12-month follow up. |In the European study, there were

dropouts. To control for that, we didn't really do anything

speci al .

DR. GATSONI S: Thank you.

DR. SCHMDT: In terns of your |eads, you are
using a quadripolar lead. | assume you are only stinulating

fromone side on the lead; is that correct?
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DR. HARKNESS: One site of the lead is generally
negati ve and then another site on the lead is positive. You
can al so set the case as positive. You can also set nore
t han one el ectrode as negative or nore than one el ectrode as
positive, but, generally, that is not done.

DR. SCHM DT: Over the long-termfollow up, then,
were the selections of the | eads changed or were you using
the sane set of leads that were used to set up the initial
par anmet er s?

DR. HUBBLE: W nane is Jean Hubble. | ama
neur ol ogi st and today | am serving as a consultant to
Medtronics. | specialize in Parkinson's di sease and ot her
nmovenent di sorders.

In terns of the conduct of the clinical trial in
the United States, yes, the paraneter settings include
el ectrode sel ections that were periodically changed during
the course of the study. That was one, in each instance, to
ei ther achieve optimal trenor control or to mnimze or even
totally alleviate any side effects.

Al nost all of those paraneter-setting changes,

t hose readjustnments, were made during the initial several
weeks in each subject's case. W believe those changes are
just kind of a shifting target, if you will, and are because
of changes that occur in the brain post-operatively, or
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intraoperatively; that is, unquestionably, there nust be
sone swelling, sone edema, attendant to the insertion of the
device intraoperatively.

So, usually, after three nonths, little or no
addi ti onal paraneter readjustnents were nade.

DR SCHMDT: So it is the long-termeffect, after
the initial parameters and sites were sel ected, how stable
was the system because you could change the site you were
using or the way you are stinulating and--

DR. HUBBLE: Absolutely.

DR. SCHM DT: You coul d change where you are
stinulating in the brain.

DR. HUBBLE: In fact, | think, perhaps, you have
data on the actual paraneter settings. | think you see,
after about three nonths, all the paraneter settings
i ncludi ng voltage frequency, electrode setting, et cetera,
tend to stabilize at that point. Mst adjustnents were nade
in all of the paraneter settings in those first few nonths.

DR. SCHM DT: | don't think there was anything
given on the actual stinulation, electrode, selection.

DR. HUBBLE: |I'msorry; there probably is not--

DR. SCHM DT: | wasn't even sure what was done on
t he--how you were stimulating?

DR. HUBBLE: But we could change all those
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vari abl es, el ectrode selection, frequency and actual
intensity and pul se w dth.

DR AMNOFF: | wanted to follow up on sonme of Dr.
Hal lett's comments, if | mght, for Dr. Koller, really. In
the situation where there was a | ead di spl acenent, first of
all, did this require reoperation and what was actually done
and where there instances--1 can't renenber, now, from your
slide--where you couldn't actually place the el ectrode at
all? There was, if | renmenber correctly. Wy was that?

DR. KOLLER In the cohort that we put in the
Annal s of Neurol ogy paper there were 59 subjects. O three
of those, we couldn't find any operating room the right
targets to suppress trenor. So those patients weren't
i npl anted. That cohort | amfamliar with just having
witten the paper.

Maybe Dr. W/ ki nson can answer the question that
IS nore neurosurgical.

DR. S. WLKINSON: For the patients that had | ead
di sl odgenent, yes, they did require another operation, or
anot her positioning of the el ectrode.

DR. AM NOFF: And that was successful and there
was no further problem

DR. S. WLKINSON: In nost instances, yes.

DR. WLKINSON:. And this included |ate
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di sl odgenent s?

DR. S. WLKINSON: For dislodgenents, those were
ones that were considered fromactually securing the
el ectrode that seened to be at the tine. So we would get
tremor control in the operating room but, post-operatively,
the patient wouldn't--and it was felt that the | ead had been
moved in securing it to the cap

DR. WLKINSON:. So were there no |ate
di sl odgenents, then?

DR. HARKNESS: There have been what have been
termed as | ate dislodgenents. Sonething that | think is
inmportant to keep in mnd is that when we are tal ki ng about
di spl acenent, dislodgenent, mgration of the lead, this is
an investigator report. Many tines, it wasn't confirned
that that is actually what had happened but there had been,
per haps, sone |oss of effect or there was no stinulation.

I n many instances, indeed, the | ead was
reposi tioned or was repl aced.

DR. AM NOFF: One follow up question for Dr.
Koller, then. In the instances where you couldn't, in fact,
find a correct placenent, do you think that you were
actually in the right sort of area but it sinply didn't work
or that you weren't in the right area? It is alnost a
met aphysi cal question, | suspect.
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DR. KOLLER W thought we were in the right area.
Wiy it didn't work, | amunclear. | don't know if Steve has
any additional coments.

DR. AM NOFF: Because it really boils down to is
there a subset of patients in whomstinulation in the
correct site doesn't work.

DR S. WLKINSON: | think that that is the case
because, even with thal anotony, there are certain patients
that you cannot control their trenor. | think that is a
smal | subset of the whole.

DR. GANN. | have a question, or just a
clarification, really. The data that you presented in the
graphs had a slope line fromthe first tine of assessnent to
the end, for exanple, frompreinplant to 12-nonth foll ow up,
with, | suspect, fromwhat you have said that, within the
first three nonths, that becane stable and did not change
thereafter. |In other words, there was not a slope
suggesti ng ongoi ng change but rather a stabilization.

DR. HARKNESS: That's true. That slope is not
meant to represent an ongoi ng change. That slope was nore
connect-the-dots, if you will, on those particular graphs.
The trenor suppression, despite the fact that it was often
necessary to change paraneters, to change el ectrode
sel ections during that first post-operative period, trenor
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suppression was often at a very good | evel during that
period, so it was sonething that actually happened in the
operating room

DR. GANNN. That raises two points. One is the
point that Dr. Hubble addressed which is that within the
first three nonths, nost of the manipul ati ons and changes
that you woul d have to nake woul d be conpl eted and the
paraneters would be relatively stable thereafter. |Is that a
true remark or do you not know?

DR. HARKNESS: Yes; | believe that is a true
remark in our paraneter data when we have | ooked at it. It
does tend to stabilize it.

DR GANNN: Then if the data is presented on a
slope line, that inplies that if we extrapolate it beyond
12Ermont hs, there woul d be continued inprovenent and yet your
data doesn't actually suggest that as far as | can tell.

DR. HARKNESS: You are asking ne if it--

DR GWNN: If there is a sloped |line from
begi nning to end, you would think that slope may extrapol ate
if you continued on. You don't have data to suggest that.

DR. HARKNESS: That's right. That would not be a
fair interpretation of the data. | agree.

DR. EDMONDSON: Dr. Koller and Dr. WIkinson, I
was wondering if we could revisit the slide on adverse
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effects and really conpare the profile in the study to what
one woul d observe typically with thal anotony, and
particularly since nost of these patients ultimtely would
need bilateral inplantational. | was wondering if we could
stratify the serious side effects and those that were
transient and m nor and give a gl obal sense of what the
total norbidity and nortality incidence would be for

t hal anot ony versus deep-brain stinulation

[Slide.]

DR. KOLLER: | could specifically talk to the 59
patients in the Annals paper because that is what | am nost
famliar wth. For those patients, we had no persistent
norbidity and no nortality at all. Even the henorrhages,
they resolved and the people were left with really no
di scernable deficit. So the persistent norbidity, out,

like, at three and six nonths in these patients, was not

present.

Maybe Steve wants to expand on that, but those are
the 59 patients that | know best. | know that data very
wel | .

DR S. WLKINSON: | think if you | ooked at a
series of thal anbtom es, there would certainly be a higher
i nci dence on permanent, neurol ogic problens such as paresis
or sensory loss that you don't see with the DBS procedure.
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So | think that that is the difference. The intracranial
henorrhage rate is probably simlar, the rate of seizures.
Al that is probably simlar

DR. EDMONDSON: Do you have any gestalt of what
t hat nunber woul d be for thal anotony, just grossly, if you
summate all the norbidity incidences that would be vis-a-vis
DBS.

DR. KOLLER: If | may make one coment. Looki ng
at the old thalanpotony literature which really predates
clinical assessnent--and | don't think that data probably
accurate reflects what really happened. | think the old
data is probably pretty hard to conpare to nore recent data
because our nethods of reporting, our efficacy neasures, are
really quite different now than it was 25 years ago.

DR. HARKNESS: Dr. Lozano, would you like to
address that question? One comment that | wanted to nake so
that we are very clear; there has been one death in the
clinical trial that we have reported in the PMA, although
that patient was not included in the efficacy data because
that patient was enrolled in the trial after we had nmade our
final subm ssion

That death was, indeed, related to the procedure
and did involve an intracranial henorrhage. Just so that
you understand; we want to make sure that picture is
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conpl et e.

DR. LOZANGO MW nane is Andres Lozano. | ama
neur osurgeon at the University of Toronto and | ama
consul tant for Medtronic.

If one | ooks at the literature on thal anotony, by
far the nost comon conplication is that is speech
di sturbance which invol ves predomnantly dysarthria but al so
sone instances of dysphasia. The incidence of this
conplication can be as high as 45 percent in the thal anotony
series and it is nore coomon with | eft-sided thal anotony
procedures and is nuch nore common when the procedures are
done bilaterally.

So the main advantage of the stinulation is, of
course, that you can adjust the paraneters and, in fact,
reduce the intensity, to reduce the incidence of this
di sabling conplication.

DR. NWER | wanted nore information about the
henorrhages, the size and site of the henorrhages and what
clinical response there was to the patients who had the
henorrhages. | guess there were about 13 of them Wre the
el ectrodes then left in place and they continued on in the
study after that?

DR. HARKNESS: No. As a matter of fact, many of
t he henorrhages occurred before the device was ever opened
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in the operating room For exanple, there would be a
subdural henorrhage at the tinme of drilling the burr hole
and then the device was never i nplanted.

In the U S. study, we saw, | believe, two patients
in whom the device had been inplanted and t he henorrhage
occurred after that, including the death.

DR. NWER: Were they intracerebral henorrhages or
subdural ?

DR. HARKNESS: Most of the henorrhages were
intracerebral. There was one subdural henorrhage.

DR. WLKINSON:. But, in the European study, |
think it was the other way around.

DR OLANOWN | am Warren O anow. | ama
neurol ogi st and serving as a consultant to Medtronic. Most
of the henorrhages that were seen were subcortical. They
weren't at the target site, for the type of henorrhage that
you typically see in a stereotactic procedure. About half
of themwere asynptomatic so that frequently they were
recogni zed on post-operative scans.

From what | gather, none of them had | ong-standi ng
clinical disability or residual even if they did have sone
synptomatic effects when they occurred.

But it is inportant to realize that in the
majority of instances, it wasn't at the target site. It was
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subcortical probably related to passing through a sul cus.

DR NWER: What is the size of this?

DR. HARKNESS: We didn't collect that information.
We don't know.

DR. NWER: Are you tal king about a centineter?

DR. HARKNESS: Again, we don't have that
information. W didn't require MR or CIs. W do have,
obvi ously, the autopsy report from one patient.

DR. CANADY: As a neurosurgeon, | have never had
an intraoperative subdural. | have had a few post-operative
subdural s, but you can usually identify the bleeding at the
time of the operation, stop it and proceed.

DR. S. WLKINSON: This was a patient that, when
drilled the burr hole, they happened to have a | arge
coll ection of veins right underneath where the dura was.

DR. CANADY: So you really stopped because the
veins were in the way.

DR S. WLKINSON: Yes.

DR. KU | noticed that there were episodes where
there was an inadvertent stinulation due to either magnetic
or electrical interference. Since the device has been used
in other fornms for pain control, has there been a problem
seen in that area?

| woul d assunme, based on the design of your units,

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

that they are probably not MRI-conpatible.

DR. HARKNESS: That's true. They are not MR
conpati bl e and, indeed, we |abel against or |abel for that
inconmpatibility, if you wll. There have been, at |east
within the trenor clinical trials, no reports of increased
stinmulation or those sorts of things due to magnetic fields.

Anecdotally, for sonme DBS for pain patients and
their devices, there have been, involving a very old,
deep-brain stinulation study, two anecdotal reports in which
wal ki ng through a theft detector, seemto increase the
stinmulation and had adverse effects in regards to that.

Wth those sanme ol d devices, there has al so been
the report and, obviously, this is one of the reasons we
| abel against using in the MR  There was also a report of
two of these patients who had, indeed, been put in an MR
scanner and they conpl ai ned of nauseousness, kind of a
general ill feeling.

DR. WLKINSON: But | have recently encountered a
patient with a new Medtronics spinal-cord stinmulator who did
report this due to anbient activity, | guess,
el ectromagnetic activity. So it is a concern.

DR. HARKNESS: It is a concern and we |abel for
that concern in both spinal-cord stinulation and in DBS for
trenor.
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DR. WLKINSON: Anyone else on the other side with
questions? | had one question. Dr. Koller, the studies
seemto address trenor only in the upper extremty, yet the
slide that Dr. Harkness showed of indications sinply said
for control of trenmor. Are you suggesting that this is
val uable for trenor in upper and |lower extremty, or will it
be marketed only for upper extremty?

DR. KU | don't know about the marketing. | am
just a clinician. But, for essential trenor, the trenor of
the lower extremty, it is not usually clinically
significant. |If the patient holds up their |leg, you can see
it, but that is never a conplaint.

I n Parkinson's di sease, of course, you can see
tremor of the lower extremty and it can be problematic. W
just neasure the target synptomw th the data that we showed
whi ch was al ways the upper extremty.

My own clinical experience with the DBS is that,
particularly in Parkinson's, it will often control |eg
trenmor as well as hand trenmor. W just finished a study
| ooking at both unilateral and bilateral effect of DBS on
voice trenor. There are sonme patients in a blinded
evaluation that it clearly gets better with their voice
trenor.

DR. AM NOFF: To follow up on your conment, Dr.
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W ki nson, how about head trenor in essential trenor.

DR. KOLLER In our study, we didn't have enough
patients with head trenor to nmake an assessnent, a blinded
assessnment, so | think that still remains an unknown.

DR. HARKNESS: | was going to say that, in sone
di scussions with FDA over the past couple of weeks, they
have suggested an indication for upper-extremty trenor, and
the conpany certainly wouldn't object to that.

DR. WLKINSON:. One |last question, Dr. Nuwer.

DR. NWER: |s there a sensitivity to cell phone
use? Does it need to be labeling with regard to not using
cell phones?

DR. HARKNESS: There has not been a sensitivity to
cel | -phone use reported. The cell-phone use in regards to
i npl ant abl e pul se generators generally relates to the
devi ces that have a sensing conponent to the device. For
exanpl e, in cardiac pacenekers, when it is sensing that the
heart needs to increase the rate due to activity or
what ever, that seens to be what the cell phone interferes
with.

We have not had any reports of-our device does not
have that sensing capability and we have not had any reports
of problenms wth cell phone use.

DR. WLKINSON. W better |let you get back on
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track with your presentation, Dr. Harkness. Wo follows Dr.
Kol | er?

DR. HARKNESS: | do, thank you. Really, that
pretty nuch concl udes our presentation. Again, we would
like to request that the panel nake a recommendati on of
approving this device in this therapy for the treatnent of
trenor due to Parkinson's trenor and due to essenti al
tremor. Certainly, as other questions cone up during the
rest of the norning and the afternoon, we woul d be happy to
address those questions as well.

Thank you.

DR. WLKINSON: A nercifully brief presentation

Can we proceed wth the FDA presentations? |Is
t hat feasible?

Unless it is too disruptive to the presentation,
we were tal king about the timng. Since we did not take a
break in the norning session, |I had envisioned running until
approxi mately noon, perhaps the first presenter, and then
pi cking up again after lunch, if that is agreeable to the
presenters.

FDA Presentations

MR. MacFARLAND: Good nor ni ng.

[Slide.]

My nane is Bill MacFarland. 1In a few nonents, |
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will be introducing you to Victor Krauthaner and Ann
Costello. W are the teaminvolved interactively with the

sponsor in review of their PVA for the deep-brain

stinmulation system | wll first give you an engi neering
sunmmary.

[Slide.]

In this summary, | will first describe the

conponents of the system briefly, relying on the sponsor's
description. | wll go over the safety concerns for this
system discuss the bench testing that was provided by the
sponsor and | will go over the outstandi ng engi neering
I Ssues.

Let's first look at the DBS system It has an
i npl ant abl e pul se generator, inplanted subcutaneously
beneath the clavicle. An extension is attached to that
stinmulator. It is also inplanted subcutaneously, tunneled
up over the clavicle along the neck, and that connects to
the | ead which is secured in place by the burr-hole ring and
cap.

That lead is inplanted stereotactically into the
t hal amus. This system s hardware is either the sane or
identical to that used in spinal-cord stimulation but the
sponsor has addressed sone safety concerns in their
subm ssi on
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In our assessnent of the safety concerns of the
system not only do we address the risks posed by the device
in the event of failure, but we also address those
introduced to the patient during nornmal operation of the
devi ce.

[Slide.]

So let's ook at those safety concerns during
normal operation, first, for the IPG inplantable pulse
generator. There is the concern of charge bal ance, that if
the stimul ator provides an inbal ance of charge, it could
change the pH level or inject netal ions at the el ectrode
site.

The sponsor has addressed this through sone
testing where they connected the stinulator to a resistor
and they | ooked at the wave formto address the issue of
char ge bal ance.

Anot her issue is of stimulation paranmeters which
Victor Krauthamer will get to in a few m nutes, but the
concern here is that the stinulator can provide a higher
out put than that which was investigated in the clinical
trial and that which was studied in animl testing, or that
where, historically, there is a safe |level of stinulation,

l et me say.
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There is the concern of nechanical and el ectrical
reliability, that the device once inplanted will operate as
i ntended. The sponsor has addressed this first through
electrical reliability of the hybrid circuit which is part
of the I PG and they have | ooked at mechanical reliability
t hrough tests such as header shear-force testing,
pernmeticity testing, drop testing and vibration testing.

There is the concern of softwear that it operate
reliably. The sponsor has provided validation and
verification testing. For the extension, this extension is
being placed in a new | ocati on when conpared to spinal -cord
stinmulation. So there are reliability concerns there with
the shear, tensile and conpression forces.

The sponsor has provided ani mal testing and bench
testing and anal yzed that to address this issue.

[Slide.]

There are concerns for the burr-hole ring and cap.
First of all, the concern of lead stability and the sponsor
addressed this through sone in vitro testing. There is the
i ssue of bioconpatability.

For the deep-brain stinulation |ead, again, the
i ssue of nechanical liability where there are different
shear forces and tensile forces inposed on the device when
conpared to spinal-cord stinulation. The sponsor has
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performed sone testing and provided the results of that.

There are polyners involved with this |ead and the
i ssue of sterility and pyrogenicity. There are sone
bi oconpatibility issues there as well that the sponsor has
addr essed.

[Slide.]

Let's ook at the issues associated with potenti al
failure, in the event of a failure; for the inplantable
pul se generator, that it does not provide a D.C. current in
the event of a conponent failure in the stinulator. The
sponsor has provided a hazard analysis to address this
i ssue.

There is a concern with respect to the DBS | ead
with withdrawal in event of a failure. W had asked the
sponsor to address that.

[Slide.]

There are sonme engi neering issues which need to be
resolved. In the package that was handed out to you prior
to your coming here, the details of this have been provided,
but let me go over this briefly.

For the inplantable pul se generator, the
stinmulation paraneters. The stinulator can provide a higher
out put than that which was investigated. Charge-bal ance
testing; how does the testing which they perforned emul ate
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clinical use of the device. D.C current bl ocking; sone
nmore information on their hazard anal ysis.

The reliability of the device. W need a little
bit nore specific information on the path-cell criteria and
things like the sanple-size justification.

Battery information; the sponsor provided us a
pi ece of | abeling which they intend to convey to the
physi ci an and patient, the expected battery life given
certain stimulus paraneters. But that |labeling refers to
paraneters which were not investigated in the clinica
study. So those issues need to be resolved.

[Slide.]

There are al so outstandi ng i ssues associated with
the extension, the reliability and its being placed on the
clavicle. Wth respect to the DBS | ead, nechani cal
reliability testing issues, path-cell criteria, the
specifics on this testing. They have perfornmed it and we
need sone nore detail--the issue of bioconpatability.

Finally, the mcrorecorded el ectrode which is used
during the inplantation of this device, we feel sone
i nformati on needs to be put in the labeling to provide this
information to the physician.

That is an engineering sunmmary of the sponsor's
subm ssion. | would like to introduce you to Dr. Victor

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

Kraut hanmer who will go over the preclinical aninml testing.
Preclinical Animal Testing

DR. KRAUTHAMER: (Good norning. | ama
neur ophysiologist with the FDA. | reviewed, primarily, the
safety of the preclinical animl and rel ated studies.

[Slide.]

This device we paid particular attention to
because it goes into the brain and stinmulates in
neurol ogically inpaired patients.

[Slide.]

There are basically tw reasons why we had
particular concern. First of all, since it goes into the
brain--the brain doesn't feel pain. There are no receptors
in the brain so that if there are any adverse events goi ng
on due to the electrical stinulation, the patient may be
unaware of such events without the ability to feel the pain.

The other reason is that these patients al ready
have neurol ogi cal inpairments. Therefore, any danage t hat
may occur fromelectrical stinulation could be difficult to
recogni ze over background neurol ogi cal deficits.

O course, with any animal study, it is possible
to stinulate a high | evels and also to do histol ogi cal
sectioning which isn't normal for nobst patients.

[Slide.]
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| want to take a couple of mnutes to show how we
anal yze the safety of electrical stinmulation. A lot of this
wor k was based on the work of Douglas McCreery and his
col | eagues at the Huntington Research Institute in
California. | just want to explain the basis by which we
| ook at stinulus paraneters.

There are two things here that can affect
neur ol ogi cal damage and that is the size of the el ectrode or
the el ectrode surface area and the anount of charge carried
in each stinmulation pulse. The reason charge is inportant
is that charge tends to be a very robust factor in terns of
el ectrical stinulation.

Whet her you get stinulation or not depends very
much on the |evel of charge, and charge remains relatively
robust whereas other factors, such as voltage or current,
can vary with stinmulation. Wth charge as this nost robust
factor for stimulation, it also is related to electrically
produced damage because damage, nost often, is produced by
excessive stinmulation. So this is the rationale for using
charges as one factor.

The ot her factor, of course, is electrode surface
area. You can imagine if the sanme anount of charge is
distributed froma very snmall electrode, there is a very
hi gh charge density and fairly intense stinulation. So
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there is nore |ikelihood of electrical damage for snal
el ectrodes than there is for high el ectrodes where the
charge is nore diffusely distributed.

The way this plot was constructed, it was based on
the work of McCreery and his col | eagues, where they
stinmul ated--and this happened to be cat cerebral cortex--in
a rather standard way with different size el ectrodes and
with different anmounts of charge. They did histol ogical
sectioning after the stinulation and | ooked for histopathic
damage.

The open filled synbols represent aninals, the
charge and the el ectrode size that did not produce any
hi st ol ogi cal change.

The cl osed figures represent histol ogical sections
where the conbination of el ectrode surface area and charge
di d produce a histol ogi cal change. They use these data to
draw a line, sort of a damage threshold. Again, this isn't
t he nost exhaustive study but it is the best way we have now
of conparing what a device does to what is known fromthe
physi ol ogy.

The first thing to |l ook at is the maxi nmum out put
of the device. W see that it is in a zone where the
conbi nati on of charge and el ectrode size would probably
cause sone histol ogical changes. That is the maxi num But
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if we ook at what is actually used by the patients in the
clinical trial, we have a nmean that is in the area where
there are no histopathic changes occurring in other aninm
st udi es.

If we look at the entire range, we selected three
mont hs which is actually the worst-case situation
stinmul ation paraneters were actually highest at three
months. |If we | ook at the range, we see that the range
extends up until about the border where the animal studies
showed sone hi stopat hi c damage--not damage, really, but
hi st opat hi ¢ changes.

Actually, in this study, there was only one
pati ent who actually exceeded the line and that patient, in
further follow ups, had his stinulation |evels adjusted and
he actually fell belowthe line. So the device nmaximumis
quite different fromwhat was actually used in the study.

If we |ook at the animal studies, and I wll go
over that in nore detail in a mnute, there were two ani nmal
studi es done, one in which an animal was stinulated at the
maxi mum | evel for a short period of tine, and those aninals
were stinulated at the maxi num over there, and a chronic
ani mal study in which animals were stinulated at their
maxi mal | evel they would confortablly tolerate for a period
of six nonths. That level is close to the patient maxi num
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| evel, there in green.

Before going into the details of the animl study,
| just want to nention one other case. There was one report
inthe literature by Ceparros, Lefebvre and his coll eagues,
of a post-nortem study of a deep-brain stinmulator--this
happened to have a different el ectrode, so the el ectrode
size is different.

[Slide.]

| want to discuss now what their study found. By
the way, | was unaware of the unpublished reports that Dr.
Kol l er nmentioned. W would be interested in |earning what
ot her autopsy reports have shown for this device.

First, they concluded that there were snal
| esions--they found small |esions near the el ectrode site.
They concl uded that these |esions were produced by
electrical stinmulation. They used the terns "l esions," but
they were actually what we would call mcrol esions. These
| esions were under 100 microns and they were all within
2Emi | limeters of the el ectrode.

They noted that the | esions were snmaller than
those that would ordinarily be produced by m crot hal onot ony.
The patient, fromthis autopsy, didn't seemto have effects
fromthe device and did continue to use the device.

[Slide.]
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Going into the animal study, as | nentioned, there
was an acute animal study with maxi num stinmulation. In this
ani mal study, the histology showed that there were no | arge
| esions produced. There was a fair anount of insertion
trauma whi ch woul d be expected when the histol ogical
sections are taken immedi ately after insertion.

But it didn't let us see the kinds of |esions that
Ceparros LeFebvre reported within 2 mllinmeters of the
el ectrode site because of the underlying nechani cal damage
fromthe | ead insertion

| mentioned the chronic study. Here, the study
again didn't show any |arge |esions. There were smal
lesions wwthin 1.6 mllinmeters of the |ead track and those
included ratification of the neurophil, gliosis, occasional
axonal spheroids and m | d macrophage infiltration.

There were a nunber of issues and Medtronic has
si nce gone back and realized sone of the histol ogical data.
One if the issues is the small nunber of animals. As |
menti oned, nechani cal damage fromthe lead in the acute
study. Difficulty in |l ead placenent in the thal anus;
actually, in the chronic study, half of the thalam c |eads
actually m ssed the thal anus. Seven of the 14 thalamc
| eads actually were not in the thal anus.

The inportant one is difficulty in electrode site
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location. It is difficult to | ook for histopathic changes
fromelectrical stimulation if you can't exactly | ocate
where that el ectrode was placed. This is sonething that is
a difficult problemfor anyone to overcone during histol ogy.

But, on the encouraging part, there is a good
chance that they did see sone el ectrode sites and there were
no | esions found in any section exam ned.

[Slide.]

So, in conclusion, the evidence fromthe
literature is that there is the chance of the devel opnent of
smal | lesions near the electrode site. That is mainly from
the Ceparros LeFebvre study. These |lesions are very small,
under 100 m crons, and they are very localized.

The aninmal studies indicate that the device does
not appear to produce |arge or the nore classic |esions, the
kind you would get froma thalanotony. So it is definitely
not a lesioning device. |In the strict, scientific sense,
the aninmals studied did not |ocate specific el ectrode sites.
Therefore, subtle histopathic changes from stinulation could
not be exam ned in this study.

| should note that, nore than el ectrical
stinmulation, the major problemwas surgical, that nore of
the animals suffered fromsurgical conplications than from
conplications due to stimulation.
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[Slide.]

| just want to enphasize that point nowwth a
cartoon, that the surgeon is very inportant in this. That
is not Bill dinton sitting there. | also want to use
this--and we are going to break for |unch now-to introduce,
after lunch, Dr. Ann Costello who is the lead clinica
reviewer for this and al so happens to be a surgeon.

DR. WLKINSON. Before you sit down, Dr.

Kraut hamer, could you clarify for the clinicians especially
that slide that you showed about the charge density for a
given el ectrode surface area. Does this slope hold fairly
true depending on variations in pulse anplitude and
frequency, pulse width, the other paraneters?

DR. KRAUTHAMER That is an excell ent question.
Charge involves current and pul se duration. So pulse width
and anplitude are taken care of in charge. It doesn't
i nvol ve frequency effects. You would expect that danmage
woul d i ncrease, or histopathic changes would nore |ikely
occur, with higher frequencies of stimnulation.

The data from McCreery were done with stinulation
at 50 pul ses per second and the data for the--well, the
Medtroni c device can, | believe, go up to 130 pul ses per
second. But that is unknown ground, a little bit, so we
can't evaluate it retrospectively with this type of
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analysis. But we do |ook at the histology of the ani nmal
study where the animals were challenged with the highest
frequency possible fromthe device.

DR. WLKINSON:. So that was | ooked at. Certainly,
as a surgeon, | can use a device in the operating roomt hat
ei ther coagul ates tissue or cuts tissue depending on the
frequency of the paraneters. So you feel that was
adequat el y addressed?

DR. KRAUTHAMER: In the animal study, because the
animal s were pul sed at the maxi numrate.

DR. WLKINSON:. The maxinumlikely to be damagi ng
el ectrical paraneters.

DR. KRAUTHAMER: Well, in the acute study,
everything was turned up to the absol ute maxi numthat the
device would do. In the chronic study, the pulse rate and
pul se duration were at the maxi num and the pul se anplitude
was adjusted to the maxi numthat the animal would tol erate,
whi ch was wel| above what is used by people.

DR. WLKINSON: O her questions fromthe panel ?
Since we have heard a | ot about human val ues this norning, |
think we need to break for lunch. Be back in an hour,
pl ease.

[ Wher eupon, at 12 o'clock p.m, the proceedings
were recessed to be resuned at 1 o' clock p.m]
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AFTERNOON PROCEEDI NGS
[1 o' clock p.m]

DR WLKINSON: | would |ike to resune the session
for the afternoon. Let's proceed with the FDA
presentations. | understand there are still sone questions
regarding earlier FDA presenters, but let's finish the FDA
presentation with Dr. Costello and then we can have the
panel ask questions of all three FDA presenters if questions
still remain.

DR. COSTELLGO  Good afternoon, Dr. WIkinson and
menbers of the panel. This afternoon | will be discussing
i ssues fromthree clinical studies.

[Slide.]

These are the U. S. trenor study, the European
tremor study and the safety study which includes both the
DBS pain study and the European basic safety study. | wll
focus mainly on the U S. trenor study and the European
trenmor study which the sponsor has submtted to support the
claimthat deep-brain stinulation is safe and effective for
unil ateral and bilateral trenor suppression in subjects with
essential trenor and Parkinson's di sease.

[Slide.]

FDA believes that each of the four indications for
t he deep-brain stinulation system should be addressed
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separately. These indications are sunmarized briefly on
this slide; unilateral stinmulation for the treatnent of
essential trenor, bilateral stinmulation for the treatnent of
essential trenor, unilateral stinmulation for the treatnent
of Parkinson's disease and bilateral stinulation for the
treatment of Parkinson's disease.

[Slide.]

FDA proposes the followi ng indication for the
deep-brain stinulation systemand is asking for panel
consideration to expand this indication. The indication
reads, unilateral thalamc stinmulation by the Medtronic
Mbdel 3382 DBS | ead and the Medtronic ITREL Il Stinulation
Systemis indicated for suppression of essential trenor in
t he upper extremty.

The systemis intended for use in patients who are
di agnosed with essential trenor not adequately controlled by
nmedi cati ons and where the trenor constitutes significant
functional disability.

[Slide.]

The concerns which FDA has regardi ng the other
i ndications for the device are briefly summarized on this
slide. FDA hopes that the panel will advise FDA on the
clinical inpact of these issues. The first three issues
regard the Parkinson's disease indication. There are
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medi cation adjustnents. There was a |ack of inprovenent in
the activities of daily living except for the
trenmor-specific activity of daily |iving.

And, in some patients, 7 out of 39, there was a
wor seni ng of trenor and/or other synptons of Parkinson's
di sease. The two issues related to bilateral stinulation
concerned a small nunber of patients that had been studi ed,
and adverse event reporting, a difference between adverse
event reporting in the U S. and the European studies.

[Slide.]

The next several slides will summarize the U S
tremor study and the European trenor study which I wll be
focussing on. The U S. trenor study was designed as a
random zed, double-blind clinical trial of unilateral
stinmulation for the treatnent of trenor suppression
associ ated with essential trenor or Parkinson's disease.

The U. S. trenor study was done w thout nedication.
The assessnent was done w thout nedication.

[Slide.]

The European trenor study, on the other hand, was
a multicenter, prospective clinical trial. 1t assessed the
ability of unilateral and bilateral stinulation to suppress
trenmor with essential trenmor or Parkinson's disease. The
patients, in this study, when they were assessed, were on
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t heir usual nedications.

[Slide.]

The followng is a flow chart of essential trenor
patients enrolled and their follow up. 45 patients were
enrolled. Four of the patients were not internalized. One
patient was not internalized because he had trenor
suppression fromthe presence of the |ead and, therefore,
did not need the stinmulator to cause trenor suppression.

The other three patients were foll owed out to six
nmonths for safety data. The 41 patients were internalized
and were followed at 1, 3, 6, 9 and 12 nonths. Not all the
patients have reached these followup visits and that is one
of the reasons that the nunbers vary.

It is inmportant to realize that the trenor
assessnent at 1, 6, 9 and 12 nonths are done with optim zed
stinmulation paraneters. However, the stinulation parameters
at the 3 nonths, the design of the study which was the
primary outconme of the sponsor's study, was a random zed,
doubl e-blind control where 20 patients received stinulation
on and 17 patients were random zed to stinulation off.

A question arose this norning, also, regarding the
nunber of dropouts. |In fact, at the three-nonth tine, there
was one dropout. At four nonths, an additional patient
dropped out and, followng the 12-nonth visit, there was an
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addi tional dropout patient. Al these dropouts were
expl ant ed.

[Slide.]

The sponsor has determ ned success as a trenor
score of O or 1, or if a patient went froma score of 4 to
2. Some patients did have a thal anotony effect which neant
that, with stimulation off, their trenor was suppressed. |In
addition, there was sone clinical variation so a trenor
score froma 2 toalor froma 1 to a O may be clinica
variation and not real trenor reduction.

Theref ore, FDA decided to determ ne success based
on a two-point reduction in trenor. As you can see, the
patients in the U S. trenor study, at all tinme points,
roughl y 50Epercent or nore of the patients did obtain a
t wo- poi nt reduction in trenor. Again, this success is based
on an assessnment w thout nedications.

[Slide.]

The sponsor has shown you this norning the results
of the random zed, double-blind controlled trial at three
nonths. As you can see, there was a statistically
significant decrease in trenor score at the three-nonth
study point. The primary objective of the study when
control, stinulation off, was conpared to stinulation on,
the treatnent group
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Agai n, patients were off nedications overnight.
In other words, they had foregone their norning dose of
medi cation and, in addition, they were told to turn their
stinmulators off the evening before the assessnent.

[Slide.]

The primary nedi cati ons used by essential trenor
patients are primdone and propranolol. Patients in the |IDE
whi ch was the investigational study, the U S. trenor study,
were considered refractory the nedications as nedi cati ons
had not adequately controlled the trenor for at |east three
months prior to inplant as determ ned by the neurol ogi st.

As can be seen, only 11 of the essential trenor
patients were on primdone at pre-inplant. O these 11
patients, two of themincreased their dose of primdone and
seven of them decreased. The two refers to the one patient
who resuned as well as the patient who had the dose
i ncrease.

Four patients were on propranolol at preinplant.
The three of them which have reached followup visits al
had their dose decreased so there were no increases, and
three patients decreased their dose of propranolol.

[Slide.]

This slide shows the activities of daily living
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for the essential trenor patients. This is liquids to
mout h, pouring, drawing and feeding solids, witing. As you
can see, we are plotting here the followup visits and the
change in the activity of daily living at each of the
followup visits conpared to pre-inplant.

As you can see fromthis slide, at each of the
time points for each of the activities for daily living
measured, there was a statistically significant inprovenent
of the activities of daily |iving.

[Slide.]

This is a flow chart of the essential trenor
patients who were in the European trenor trial. In this
case, 38 patients enrolled. 28 of themwere treated with
unilateral stinmulation and, in the European trenor study,
they were foll owed and assessed at 3, 6 and 12 nonths. Ten
of the patients received bilateral stinulation and, again,
they were followed at 3, 6 and 12 nonths.

[Slide.]

These are the European patients that were on
prim done and propranolol. Four of the patients were on
prim done, pre-inplant. None of the patients increased
t heir dose of primdone. Three of the patients decreased
t he dose of primdone. |In the case of propranolol, there
were six patients on the drug pre-inplant, two of which
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i ncreased the dose and four of which decreased the dose of
t he nedi cati on.

[Slide.]

This shows the identical data for patients treated
wth bilateral stinmulation. In this case, three patients
were on primdone at pre-inplant. One of the patients did
i ncrease the dose. At follow up, one patient did increase
the dose of primdone, three patients decreased their dose.

In the case of propranolol, there were five
patients on the drug at pre-inplant. None of these patients
i ncreased their dose. Four of them in fact, decreased
t heir doses.

[Slide.]

This is a summary slide of the results of the
essential trenor study. |In the first colum, we have the
US. trenmor study. In the second colum is the European
trenor study. As you can see, the nunber of subjects in the
U S. trenor study, for essential trenor patients, there were
45. I n the European, there were 28 patients treated
unilaterally and ten patients treated bilaterally.

The nunber of sites in which the investigation was
done was eight in the United States and nine in the European
tremor study. There was a difference in the hypothesis that
was being tested between these two studies. The hypothesis
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that was tested in the U S trenor study was that the trenor
score with stimulation on would be the sane as the trenor
score with stinulation off.

In the case of the European study, to reject the
nul | hypothesis, there had to be a two-point decrease in the
tremor score. The designs of the study were different
again. To remnd you, the patients were off their
medi cations in the U S. trenor study for assessnent but were
on nedications for the assessnent in the European study.

As far as stinulation was concerned, they stopped
stinmulation the night before.

The | argest nunber of sites was Dr. Koller's site,
the University of Kansas, which had 31 patients. The next
| argest site was Toronto Hospital which had six patients.

In the case of the European study, the largest site had ten
patients. The next |argest site had six patients.

In terms of whether or not there was a difference
bet ween the nmeans of stimulation on and stimnulation off, in
fact, there was a significant difference between the
stinmulation on and stinulation off scores for each of the
three categories. |In the case of a two-point decrease, at
12 nonths, 57.7 percent of the patients in the U S. had a
t wo- poi nt decr ease.

In the European trial, again a difference is that
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t hey assessed postural versus action trenor. |In both cases,
they were able to reject the null hypothesis; in other
words, there was at | east a two-point decrease stinulation
on and stinmulation off.

The ADL, which is an objective neasurenent of
i nprovenent, was statistically significantly inproved in al
three categories. Simlarly, the disability score which is
nore of a subjective score, was al so inproved in al
cat egori es.

Just to rem nd you again, in the case of the U S
tremor study, two people increased primdone, seven people
decreased primdone. For the unilaterals, zero people
increased their primdone, three decreased the prim done.
In the final category, bilateral, one patient increased
pri m done dosage and three patients decreased.

Simlar results were found for the propranol ol .
The majority of the patients, in fact, did decrease their
dose of propranolol. The nmean followup tine is ten nonths
inthe US. trenor study and the European study was taken
out to 12 nonths. So that is the data that is available in
terms of the assessnent peri ods.

[Slide.]

This is a flow chart of the Parkinson's di sease
patients that were enrolled in the U S trenor study. There
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were 39 patients enrolled, three of which were not
internalized, and were followed out to the six-nonth safety
followup visit. There were 36 patients that were
internalized. They were followed at 1, 3, 6, 9 and 12

mont hs. Again, the random zed, double-blind, primry

out cone variable, the three-nonth variable, was done on 15
patients random zed to stinulation on and stinulation off.

Again, the 1, 6, 9 and 12 nonth assessnents are
done with stinulation off conpared to optim zed stimnulation
par aneters.

[Slide.]

As | said before, the sanple size for the
Par ki nson' s di sease patients was 39. The nean age at
i npl ant was 65.3. The nean age at di sease di agnosi s was
55.6 and the nmean age of definitive diagnosis was 57.3
years.

| would |ike to nmake the point here that there
were roughly eight years between the tine of definitive
disability and the tine of inplant.

[Slide.]

When success is nmeasured on a two-point reduction
intrenor, in the US. trenor study, w thout nedications and
stinmulation off overnight, as you can see, essentially 60
percent or greater of the patients had at | east a two-point
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reduction in trenor score at each of the followup visits.

[Slide.]

This, again, is the three-nonth random zed trial.
Bet ween the control group, stinulation off and stimulation
on, there was a statistically significant difference. As
t he sponsor has di scussed previously, the results were
simlar on the cohort of patients that were done for
| ong-term efficacy, the cohort of patients fromthe Swedi sh
sites that were involved in the European trenor study.

[Slide.]

Par ki nson' s di sease patients suffer from ot her
synptons such as rigidity, bradykinesia, and postural
instability. The notor exam nation section of the Unified
Par ki nson's Di sease Rating Scal e eval uates these ot her
clinical synptons in Parkinson's disease.

When these patients were eval uated w t hout
medi cations, stinulation did result in a nmarginally
significant inprovenent in rigidity at 3 and 12 nont hs and
in bradykinesia at 12 nonths. The purpose of this slide,

t hough, is to show you that, in all cases, the other
synptons of Parkinson's di sease were relatively mld.

[Slide.]

This is a flow chart of the Parkinson's disease
patients that participated in the European trenor trial.
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There were 75 patients enrolled. Two were not internalized.
O the 73 internalized, 17 received bilateral stinulation
and 56 received unilateral stinulation.

In this case, 12-nonth follow up was reached in 45
of the patients in the unilateral armof the study.

[Slide.]

The issue which I will be discussing nowis the
medi cati on adj ustnents.

[Slide.]

L-dopa is the standard drug therapy for
Par ki nson' s di sease and does control all the synptons of
Par ki nson' s di sease such as bradykinesia, rigidity, postural
instability as well as trenor. It is inportant to renenber,
t hough, that the other synptons of Parkinson's di sease had
to be mld to be included in the study and that the average
patient had been di agnosed ei ght years prior to inplant.

During the U S. trenor study, of the 18 patients
that were on L-dopa at preinplant, 17 of these patients
i ncreased their dose and eight of the patients decreased
their dose. In the case of the anticholinergics, eight of
the patients were on anticholinergic drugs at preinplant.
None of the patients increased their doses and six of the
patients decreased the dose.

It is inportant also to realize that we do not

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

have data on nedi cation use in a nunber of the patients that
were involved in the U S. trenor study. At preinplant, as |
say, there were only 19 that were stated to be on L-dopa and
ni ne on antichol energi cs.

In addition to the nedications L-dopa and
anticholinergic, patients were also being treated with
dopam ne agoni sts, benzodi azepans and tricyclic
anti depressants which nmay affect trenor although they al so
af fect other disease processes in addition.

[Slide.]

This is a summary of the Parkinson's di sease
nmedi cations for the patients that received unil ateral
stimulation. 33 of the patients were on L-dopa or Sininet
at preinmplant. 17 of these patients increased their dose od
L-dopa, 11 of them decreased their dose.

In the case of the anticholinergic Artane, there
were two patients on in preinplant. None of the patients
i ncreased the dose and two of the patients decreased the
dose.

[Slide.]

Simlar data for the bilateral indication.
Bilaterally stinulated patients fromthe European trenor
trial showed that there were 15 patients on L-dopa at
prei nplant. Seven of the patients increased their dosage.
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Three of the patients decreased their dose.

No patients were on Artane. However, again, these
patients in the European trenor study were being treated
w th dopam ne agoni sts, benzodi azepans and tricyclic
ant i depressants.

[Slide.]

This is a listing of the patients who had
i ncreased trenor. Although these patients were supposed to
be drug refractory, several of the patients did have
increased trenor and were treated wth variations in their
medi cations. As you can see, the first patient started
L-dopa. The second patient changed fromselegiline to
pegolide. L-dopa was the sane, in this case. In fact,
patients in this particular case, did drop sone of their
medi cations. In this case, patients added dopa, and so on
and so forth for the other four patients.

[Slide.]

A very inportant aspect of deep-brain stinulation
is the issue regarding the activities of daily living and
the inpact that the device would have on the patient's life.
| would Iike now to discuss the |ack of inprovenents in the
activities of daily living.

[Slide.]

These are handwiting, trenor, dressing, cutting
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food and hygiene. This slide shows the patients--this is
actually ADL inpairnment. As you can see, there was
basically no change in the anount of inpairnent from
prei npl ant over the 12-nonth followup visit in all of these
categories except for the trenor-specific ADL.

[Slide.]

This is shown on the next slide as an ADL
i nprovenent. Again, here, we are neasuring the difference
bet ween preinplant and the foll owup score. |In this case,
as you can see, trenor was statistically significantly
i nproved. Handwiting was not affected. Cutting food was
not affected. Dressing and hygi ene was not statistically
significantly inproved in this patient popul ation, which was
assessed w t hout nedications.

[Slide.]

The next issue which | would like to discuss is
the worsening of trenor in seven of the 39 patients. Seven
of the patients had increased trenor or worsening of
synmptons. Also, as can be seen, the Hoehn and Yahr staging
systemis a staging systemfor the Parkinson's disease
patients.

As you can see, over a 12-nonth period, is this
group of patients, there was a statistically significant
change. These patients were going from essentially, a
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stage 2 to a stage 2.5 Hoehn-Yahr staging score.

Stage 2 is bilateral disease w thout inpairnent of
bal ance. Stage 2.5 would be mld bilateral disease with
recovery on the pull test.

[Slide.]

This is a summary simlar to the ET summary for
t he Parkinson's di sease patients. Again, there is the U S.
tremor study and the European trenor study. There were 39
patients in the U S. study and these were at eight sites.
In the case of the unilateral patients, there were 57
patients. 17 had bilateral inplants.

In the European case, 12 sites were involved.
Agai n, the hypothesis for the U S trenor study was that the
stinmulation on trenor score would be equival ent off trenor
score. In order to reject the null hypothesis in the
Eur opean trenor study, there had to be a two-point decrease
in tremor score with stinulation on versus stinulation off.

The design of the study; the nedications were off
for the assessnments in the U S. study and the patients had
taken their norning dose of medication in the European
st udy.

The | argest nunber of sites is, again, the
Uni versity of Kansas where there are 16 patients. The next
| argest was al so Toronto Hospital where there were nine
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patients. The largest site in the European study had 23
patients and the next |argest had 12.

In terns of a nmean difference--in other words, was
the trenor score statistically significantly different with
stinmulation on versus stinulation off. In all cases, there
was a statistically significant difference.

There was a two-point reduction in trenor score in
66. 7 percent of the patients in the U S trenor study at the
12-nonth follow up. In the European trenor study, they
anal yzed rest trenor and action trenor. |In the case of
unilateral patients in rest trenor, there was, in fact, a
t wo- poi nt reduction in trenor score between stinulation on
and stimulation off.

Thus, they could reject the null hypothesis.
However, for bilaterally stinulated patients, there was not
a two-point reduction in trenor score between stinulation on
and stimulation off. |In the case of action trenor, for both
the unilaterally and bilaterally inplanted patients, there
was not a two-point decrease between stinulation off and
stinmulation on.

In terms of the activities of daily living, the
obj ectives neasure, the activities of daily living, in the
U S. trenor study, were not inproved except for the
trenor-specific activity of daily living. |In the case of
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t he European study, both groups, the unilateral and a
bilateral, did inprove their ADLs.

In the case of the relatively subjective neasure,
the disability score, they were inproved in all three
categories. To sunmarize very briefly, again, the change in
medi cations, nost of the patients in these studies did
i ncrease their dose of L-dopa. However, sone of themdid,
in fact, decrease their dose of L-dopa. | did not do the
cal cul ations for the dopam ne agoni sts and benzodi azepans
and tricyclic antidepressants. There was no sinple way of
presenting that data.

The nmean follow up was 11 nonths in the U S. study
and reached 12 nonths which was the final assessnent point
for the European study.

One other issue which | would Iike to raise now
came up this norning regarding stinulation paraneters. In
fact, there was a difference between the Parkinson's disease
patients and the essential trenor patients. In the case of
t he Parkinson's di sease patients, the anplitude did continue
to increase fromdischarge through 12 nonths.

The frequency that is used for stinulation is
approximately 185 Hertz. | do have a transparency of this
if you would like to see it afterwards. The sponsor,
however, did do a calculation to show that the change in
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anplitude at nine nonths and 12 nonths was not statistically
significantly different fromthe anplitude that was neasured
at the six-nonth assessnent point although, at all points,
they were different from di scharge.

[Slide.]

The next issue which I would Iike to discuss is
the small nunber of patients studied.

[Slide.]

In terns of bilateral stimulation, there is a
total of 27 patients, ten essential trenor patients and 17
Par ki nson' s di sease patients.

[Slide.]

77, or 92 percent, of 84 patients who partici pated
inthe US. trenor study were, in fact, inplanted and
conpleted foll ow up. Seven of these patients were not
inplanted. 1In the first patient, as you can see, he had a
lead in place and continued with trenor suppression so did
not require placenent of a stinulator.

The other six patients did not have either the
| ead or the stimulator placed. UST 15 was not inplanted due
to an intracrani al henorrhage. This was the cause of not
i mpl anting the device also in UST 39. UST 27 had an
intracrani al henorrhage at one day post op. The final two
patients, UST 41 and 75, had insufficient trenor suppression
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during the trial stimulation period with this device.

On patient, in addition, was not able to cooperate
with the procedure. During the trial stinulation period,
the patient is awake and the physician needs to assess the
degree of trenor suppression and this patient could not
cooperate with the procedure.

[Slide.]

Rebound is a phenonenon in which the patient's
trenmor appears clinically exaggerated conpared to baseline
after turning the stinmulation off. As you can see, for the
essential trenor patients, approximtely 25 percent of the
patients did experience rebound. It ranged from
approximately ten mnute up to about 40 mnutes. |In the
case with the patients with Parkinson's di sease, about
20Epercent of the patients experienced rebound and it |asted
anywhere from about 15 minutes to 35 m nutes.

[Slide.]

Here is listed the events that, in the U S trenor
study, were related to di sease progression. You have nuch
greater detail on the adverse events in the handouts that
were given to you regarding the |abeling. There are several
safety issues, though, which | would Iike to bring to your
attention at this tine.

Four patients were reported by physicians to have
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an adverse event of worsening of Parkinson's di sease and
four of the investigators reported that increasing trenor
was a synptom Two patients al so conpl ai ned of depression.
The reason that depression is on the slide is that it has
been found in sone patients who were being treated with
deep-brain stinulation, especially in the pain popul ation,

t hat deep-brain stinulation does cause suicide ideation and,
if the paraneters are decreased, the depression reverses.

[Slide.]

These are the adverse events reported in the U S
tremor study. As you can see, at 84 patients, there were a
total of 599 adverse events reported. As you can see, npst
of themwere a transient paresthesia which occurred upon
begi nni ng of stinulation. The other adverse events which
are reported in a | arge nunber woul d be dysarthria; there
were ten patients.

Ei ght investigators reported paresis. Seven
reported disequilibriumand five reported dystoni a.

[Slide.]

Here are listed the major conplications related to
the surgical procedure fromthe U S. trenor study. Five
pati ents had intracrani al henorrhages. Three of the
i nvestigators considered the paresis to be a conplication
rather than an adverse event. In two cases, there was
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disequilibrium And there was one patient who did have a
seizure. Dr. Koller nentioned that patient this norning.
After 12 nonths, the patient is free of all anticonvul sant
medi cat i ons.

[Slide.]

This slide shows the adverse-event frequency. In
terms of the unilateral patients. Qut of 85 patients, ten
reported adverse events for a frequency of 12 percent. In
the bil ateral population, you can see that it is a very
simlar nunber of patients. There were four events listed
in a total of 22 patients.

[Slide.]

On this slide, we have |isted patient deaths. In
the U S. trenor study, there were two patients who di ed.
One died of an intracranial henorrhage which occurred post
operatively. Another patient's death certificate stated
that the patient had Parkinson's disease. The investigator,
however, did not feel that the DBS systemwas the cause of
t he deat h.

In the European trenor study, one patient
comm tted suicide. One patient had cancer and one patient
had ileus. |In the conbined safety studies, two patients had
sui cides. Two patients had nyocardial infarcts. And one
pati ent died of old age.
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[Slide.]

The ot her comrent which | would like to just make
is that in none of those patients who died, which are listed
on that slide, did we have any autopsy reports on. The only
autopsy report that FDA is aware of is the article that was
referred to by Dr. Krauthamer this norning which did show
that the patient had a neural |esion.

In this slide is a summary of the conplications

for all--well, it is basically four studies. This conbines
the pain and the basic safety studies. In total, there are
416 patients. There were nine deaths. It is inportant that

you realize, too, that in the safety study, these patients
had various di agnoses. They were not inplanted only for
novenent di sorders.

In the case of intracerebral henorrhage, overall,
there were 13. Two patients had strokes. Five patients had
seizures. And, in the case of DBS system explant, or, in
ot her words, patient dropout, in the U S trenor study,

t here woul d have been four patients. One patient in the
European trial was reported.

[Slide.]

The final issue which | would |like the panel to
address is the reporting of adverse events.

[Slide.]
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This is a summary slide of all the issues which
FDA woul d |i ke panel recommendations for. At the very end,
| will discuss that adverse event reporting for which we
woul d I'i ke a reconmendati on.

The i ssues were broken up to these issues; U S
tremor study, European trenor study, unilateral and
bilateral. The main drug of interest in this populationis
L-dopa. So, in ternms of nedication adjustnents, we focussed
only on the L-dopa drug. As you can see, in all cases, nore
patients did increase the drug than decreased the drug.

In the case of the activities of daily living,
they were not inproved in the U S. trenor study but were
inproved in the European trenor study. Again, the U S.
trenor study, however, did show inprovenent in the
trenor-specific ADL. Trenor was reported as increasing in
seven patients out of 39 and was not reported in the
Eur opean st udi es.

| ssues regarding bilateral stinulation; the sanple
size. As you can see, in the essential trenor, patients,
there were only 10 inplanted bilaterally, and 17 Parkinson's
di sease patients.

Finally, we see the difference in the recording of
adverse effects between that U S. data and the European
data. In the U S collection of data, there were 599
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adverse events reported where there were only 90 adverse
events reported in the European trenor study. This was in
61 patients in the U S. study and 113 patients in the

Eur opean trenor study over eight nonths versus 22 nonths.

This may reflect a difference in the nunber of
followup visits. In addition, since the device is marketed
i n Europe, sonme physicians do not feel that the paresthesia
woul d be consi dered an adverse event. That is what is
responsi ble for at |least two thirds, and maybe even
three-fourths, of the adverse events.

This concludes ny discussion. | will ask Dr.

W ki nson to proceed with panel review of the device unless
any of the panel nenbers have questions for M. MacFarl and,
Dr. Kraut haner or nyself.

DR AMNOFF: It would not be surprising to ne as
a neurologist if patients who have a progressive di sease
Ii ke Parkinson's di sease get worse over the course of the
study. So it does not surprise ne that their Heohn and Yahr
scal es have deteriorated as the study went on.

It does also not surprise ne that their Sininet
medi cati on may have had to be increased because Sininet, as
you know, is less helpful for the treatnment of trenor. O
nore inportance and rel evance, perhaps, is the fact that the
anticholinergic nedication could often be reduced. That is
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particularly hel pful usually for the treatnent of trenor.
So the fact that it was reduced, then, follow ng
this use of stimulation is probably highly relevant and

appropri ate.

DR. CANADY: | amjust curious about the patient
who was i nproved nerely by the placenent of the lead. D d
that patient have a small henorrhage?

DR. COSTELLG | don't believe so.

Don, do you want to address that?

| s that appropriate to ask the firmto respond to

t hat ?

DR. WLKINSON: Sure. Absolutely.

DR. HARKNESS: That was Dr. Lozano's patient. |
will let himanswer that.

DR. LOZANO Yes; that was ny patient. He did not
have a henorrhage. |In fact, he had a CT scan done

i medi ately after the surgery as we do in all our patients.
Just the nmere introduction of the electrode in his case was
sufficient to arrest his trenor. This has now been three
years and he still has no trenor.

DR. HALLETT: Were the patients who worsened with
the trenor over time, could you see that any of that was
related to actual stinulation or was that just a matter of
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time. In other words, could it be seen that if you turned
up the stinulator, the trenor worsened?

DR COSTELLGC  No.

DR. HALLETT: Was that just nerely a matter of
time?

DR. COSTELLO  Exactly. Again, Don may want to
correct ne if | speak wongly, but | believe that, in al
seven cases, stinmulation did, in fact, still suppress the
trenor.

DR. HARKNESS: One comment that Ann and | have
di scussed previously. Wth all due respect to Ann, |
believe that those seven patients--actually, worsening of
tremor was not their conplaint but, in many of them it was
di sease progression; that is, a synptom had mani f ested
itself and the physician related that to disease
progression, not to the stinulation, itself.

DR. HALLETT: Another question. Wre the patients
who were bilaterally inplanted worse in terns of their
Par ki nson' s di sease than those who were unilaterally
i mpl ant ed?

DR. COSTELLO  Again, | believe you should ask the
firmthat.

DR. HARKNESS: |'msorry, Dr. Hallett. Wuld you
repeat your question.
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DR. HALLETT: Were the patients who were
bilaterally inplanted clinically worse than those who were
unil ateral ly inplanted.

DR. COSTELLO  You nean besides the fact that they
have unil ateral versus bilateral, obviously.

DR. HALLETT: Not necessarily.

DR. COSTELLG In terns of Parkinson's disease
progression, it would be |onger.

DR. HALLETT: Yes; did they have worse di sease.

DR. HARKNESS: The one thing that | would conment
on as far as worse disease in those patients is that in the
Eur opean study, bilaterally inplanted patients were
fluctuating quite severely. Alnost all of those patients
were, indeed, fluctuating. So, fromthat standpoint, yes.

DR. HALLETT: One nore question. Was the
dysarthria al ways control |l able when it was seen in the
setting of DBS? In other words, could it always be changed
so that there was no dysarthria but there was a trenor
effect?

DR. COSTELLG | am not sure about all this.

DR. HARKNESS: | have to admt | am not sure about
it always, either. But, indeed, for nost dysarthria
patients, changing the stinulation paranmeters did change the
side effect.
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DR, HALLETT: R ght. | understand that it nade
dysarthria better, but when it was reduced so that
dysarthria was better, was the trenor still controll ed.

guess that was the question.

DR. COSTELLO  Stinulation on did still cause
trenor suppression

DR. GATSONIS: Did the sponsors subnmt to you the
protocols of the studies that you showed us the data?

DR. COSTELLO The sponsor submtted the protocol
for the U.S. trenor study for the long-termefficacy study
whi ch was the subcohort of the Swedi sh patients fromthe
Eur opean trenor study.

DR. GATSONI'S: Do these protocols specify planned
sanpl e size and pl anned observation tinme and were these
sanpl e size and pl anned-observation tine adhered to?

DR. COSTELLO  No. Because of the dramatic
effect, FDA considered | ooking at the data with a much
smal | er sanpl e size nunber than was originally projected for
the study. | don't know offhand. | cannot renenber
offhand. In addition, we did require that they had the U S
trenmor study go out to 12 nonths. Again, because of the
dramati c suppression, the conpany cane in with a proposal to
do this long-termefficacy study in the European subgroup.
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DR GATSONIS: So, if it would be fair to
summari ze, then, that they were planning a study with many
nore patients and a | onger observation interval and this was
curtail ed because they got good results.

DR. COSTELLGO  Exactly. Sonme of the patients did
reach 12 nonths. Not all of the patients reached 12 nonths.

DR. HARKNESS: May | respond to that? | want to
make sure that we are clear. A prospective sanple size was
determined in the U S study for the three-nonth foll ow up.
A prospective sanple size was determned in the Swedish
prot ocol or the European |long-termprotocol. There was not
a sanple-size justification for the European |ong-term study
or for the safety study.

DR. GATSONIS: Wat were the two sanple sizes, if
you renenber.

DR. HARKNESS: |'msorry; | don't renenber right
off the top of ny head. Actually, in the European |ong-term
study, the figures you saw were very close to what that
sanpl e size had been justified at. For the U S. three-nonth
study, the sanple sizes were actually a little smaller. The
determ nant sanple sizes were actually a little smaller than
what you saw submtted. W didn't anal yze any data, though
until the patients you saw were anal yzed.

DR. GATSONI'S: So you had determ ned that sanple
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Size in 1993 or whenever you started the study.

DR. HARKNESS: Ri ght.

DR. GATSONI'S: For the three nonths.

DR. HARKNESS: That's right.

DR. GATSONI'S: So you were expecting, up front,
that you woul d see a honerun kind of an effect.

DR. HARKNESS: Yes; frankly, based on the
literature and what had been published before that tinme, we
did expect to see a honerun kind of effect. | think that is
a fair statenent.

DR. COSTELLGO  May | neke just one other comment.
FDA did propose to the sponsor that we would like a
random zed, doubl e-blind controlled study of these patients
so that we could, in fact, determ ne whether stinulation
caused progression, whether nedications were having an
effect in both arnmns.

VWhat we proposed to the sponsor was that they use
a low stimulation group and a high stinulation group,
optimal stimulation group. However, the sponsor stated that
this was not ethical because there was so nuch literature
and, in addition, the patients would be unblinded, unmasked,
just because of their dramatic trenor suppression.

In sonme cases, they are, in fact, able to feel
that the stinmulator is on by these paresthesias. So, again,
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it would break the blind.

DR. GATSONIS: | have one nore question. Do the
protocol s specify how were the patients selected for these
studies and did the sponsor give you information as to, for
i nstance, how many patients cane along in a consecutive
series in any of these sites, participating sites, and were
rejected, and so on. In other words, ny concern is that
there may have been patient selection for a particular
nunmber of reasons that are not represented in the database.

Dependi ng on what kind of selection it is, as you
know, this could give you this type of result or another
type of result. Were these consecutive series of patients
in every site?

DR. COSTELLGO  The patients had to neet certain
i nclusion, exclusion criteria. The inclusion, exclusion
criteria required that they had a trenor score of at |east 3
or 4, that the functional disability that the patient had
was due to the trenor, not due to the other synptons of
Par ki nson' s di sease, that the patients were drug refractory
as determ ned by a neurologist for at |east three nonths.

In the case of the essential trenor patients, |
believe they had to be off all nedications at inplant tine.
In the case of the Parkinson's disease patients, they had to
have constant nedications for at |east one nonth prior to

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

i npl ant .

In addition, the patients could not have any
supraspi nal or any other type of CNS di sease besi des
essential trenor or diagnosed Parkinson's disease.

DR. GATSONI'S: | understand the visual inclusion,
exclusion criteria, but nmy question is like this. Let's say
the University of Kansas or any of the participating sites,
consecutive patients cane in. Sonebody checked whet her they
met the inclusion, exclusion criteria or not, or whether
they hit off on one of the exclusion criteria. |If they did
nmeet the inclusion criteria, they were given the
i npl ant ati on.

Was there any other selection beyond that. That
is what | am saying.

DR. COSTELLGO  Maybe Dr. Kol ler coul d address
t hat .

DR. GATSONI'S: And do you have patient logs to
address that question?

DR. HARKNESS: Just in response to Dr. Koller, Dr.
Koller had to | eave rather unexpectedly, but Dr. O anow,
woul d you pl ease address that.

DR. OLANOW Yes. | think that the criteria are
fairly stringent. The nunber of people that have
trenor-dom nant Parkinson's disease is relatively small.
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That, perhaps, reflects the fact that you are | ooking at a
sonewhat sel ect subgroup. Usually, they have a sonmewhat
nor e beni gn course which is why they have this long | atency
of eight to ten years.

Every patient that nmet the criteria of having a 3
to 4 trenor and was drug resistant, could not be controlled
for drug, was offered the procedure. A substantial nunber
did not accept the procedure but that was the prinmary reason
for turning themdown. There were no conpeting studies for
whi ch they were ot herw se being random zed and failure to be
controlled by nedication was an entry criteria.

DR. GATSONIS: Do you have a |lot that shows
essentially how many patients were not included in the
st udy?

DR. OLANOWN W do at our site. W keep a record
of all patients who are screened and why patients are not
screened for every trial we do.

DR. COSTELLGO  Could I just nake one additional
comment. | amnot sure either the firmor | adequately
addressed that there is a trial-stimnmulation, either
i ntraoperatively--that the neurosurgeon does see the
suppression. |If an investigator did not see the trenor
suppression i medi ately--he would watch the patients to
three to seven days.
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In sone cases, they would go back a second tine to

see if they could provide | ead placenent that would, in

fact, suppress trenor.

DR. HARKNESS: Actually, the protocol requirenent

required that there be trenor suppression in the operati

ng

room Oherwise, the lead was not to be inplanted. There

were no requirenents for |ong-term screening of these
patients as has often been the case for stinulation for

applications. Either you saw trenor suppression in the

pai n

operating roomor, if not, the patient was not inplanted.

DR. GATSONI'S: Can you give us a sense of in how

many patients you did not see the trenor suppression?

DR HARKNESS: In the U S., that was three

patients, | believe, who had basically--they were unable to

find the site in the operating room

DR GATSONIS: So it is a very small nunber
conpared to the total nunber that you consi dered.

DR. HARKNESS: It is a very small nunber; yes.

DR. COSTELLO | presented a slide which may

directly address that, that, out of 84 patients, only seven

were not inplanted. |In fact, just to clarify, again, one

patient did have a first attenpt during the procedure,

t hrough consent. And the neurosurgeon cane back a second

time and tried to place the | ead and the patient did not
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cooper at e.

DR. CANADY: | was just curious, in the place
where they kept the logs, did you have the sane kind of sex
di screpancy? |Is it reflected in the exclusion criteria, a
reflection of trenor-dom nant--1 nean, there is such a
di sparity of sex--

DR. HARKNESS: | will ask Dr. A anow to respond to
that for his log. | want to nmake clear that Medtronic did
not require such logs to be kept.

DR. OLANON One of the peculiar things about
Par ki nson's disease in trials is you see the sane kind of
i nbal ance in alnost every trial. | don't knowwhy it is
but, invariably, we seemto have nore nmale patients than
femal e patients. There was no attenpt to include or exclude
any patient based on sex.

DR. WLKINSON: | had a question for M.

MacFarl and. In the engineering concerns that were given to
the panel prior to this neeting, a nunber of questions were
rai sed and the comment was nmade several tines, that the
manuf act urer was asked for additional data. One of the
guestions, for instance, is is the extension |lead safe as it
runs over the clavicle and the constant novenent across the
cl avi cl e.
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From your presentation, | had the inpression that
FDA received the information that was requested and deened
that it was satisfactory; is that correct?

MR. MacFARLAND: This is an interactive review so
we wll work directly over the phone or through fax. So,
due to its interactive nature, there are quite a few
subm ssions of information and revi ew.

On that particular issue, they did provide
sonewhat of an analysis on the issue of the clavicle and
that extension in that the tissue ingrowmh sonmewhat protects
the lead. |In their analyses, they took sonme of their |eads
that were inplanted in animals and they tested themon the
bench for their fatigue properties afterwards.

So, yes, they responded. | expect to ask them how
did that bench testing m mc what you would see clinically,
in the clinical environment. W will get a response to that
as we continue the interactive review.

DR. WLKINSON. That |eaves ne still a bit uneasy
because the panel is being asked today to vote on a
recommendation. And now we are being told that there are
| ots of | oose ends.

MR. MacFARLAND: | think the issues that | have
rai sed--we feel that the sponsor definitely has the ability
to investigate these issues. They have done quite a bit of
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testing. | feel it is aclarification of results, alittle
followup to make it clear to us what their testing was, how
they determ ned the path-cell criteria.

| don't think the issues we brought up point out
testing that is going to take years and years. | think it
is sonething that has been in the works and we just need to

followup with it.

DR. CANADY: Sone of the answers to that question,
| think, are already in the papers. Speaking like an old
shunter, the prospect of bringing in tubing over the
clavicle sounds like it is nmore difficult. But, in fact, we
technically have nore difficulty wth fracture of | unbar
cat heters com ng around the abdonen.

| think if you |look at the safety study which was
t he spinal inplantation, you actually saw a hi gher incidence
of that cable fracture there then you did com ng across the
cl avicle which woul d have been what | woul d have expected
frommy experiences wth shunting for hydrocephal us.

It is sonething that sounds |like it should be nore
of a problembut, technically, you actually see the
opposi te.

MR. MacFARLAND: That is why we posed the question
and allowed themto answer it. That is the way this process
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has been goi ng.

DR. HALLETT: In terns of long-term say there is
a patient who gets a lead put in and, for five years, things
go well or for six or seven years, things go well. And
then, at that point, it no |longer works. Do we have any
sense about how difficult it mght be to take the | ead out
at that point?

We have heard that there were | eads that have been
taken out at about one year, | guess. |Is that what you had
mentioned? But do we have any sense that it m ght be nore
difficult at a longer period of tine? As we get into
clinical practice, it mght be that | eads m ght be changed
at five years down the road or ten years down the road, or
sonet hing of that sort.

s there any difficulty with that, perhaps?

DR. COSTELLO Basically, we are asking you for a
recomendati on upon that in ternms of the |abeling of the
device. That is in one of the questions that we are going
to ask specifically of the panel after this discussion.

Two patients were explanted, one at three and
four, and one at 12 nonths. | believe, in all cases, the
whol e system was renoved. However, in nost of the inforned
consents that we have that sponsors submt to us for brain
stinmulation, we do request that they informthe patient that

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

the lead may have to be left in place because it nay cause
nmore damage trying to, in fact, explant it.

In this case, there were no patients. | do not
believe there were any patients who had nmultiple leads in
pl ace; in other words, they had one and it broke and it
mgrated and they put in a second one w thout renoving the
first.

And there were no patients, | do not believe, who
had two | eads i npl ant ed.

DR. HARKNESS: There were no patients who had nore
than two | eads inplanted at the sane tine. As far as
explant, | would actually like Dr. WIkinson to respond to
t hat .

One ot her comment | have, though, is that, in
wat ching M. MacFarland's presentati on, Medtronic believes
that, indeed, we have already responded to those issues.
Sonme of those responses, as he indicated, are via
interactive review and sone of them have occurred within the
past, say, two to three nonths and nay not have been
entirely resolved at this point.

But we believe that we have fully and conpletely
responded to those outstandi ng issues.

DR. WLKINSON: Wthout finding problens.

DR. HARKNESS: No; we don't believe we have found
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any probl ens.

DR S. WLKINSON: In ternms of explanting the DBS
| ead, the only experience | have had is up to one year.
There was no problemw th renoving the lead at that tine. |
don't think that pathol ogically, or physiologically, an
extra anmount of tinme would make any difference. W
certainly have experience with other things simlar in
devices for epilepsy that were renoved without difficulties.

DR. WLKINSON:. One other point that | saw raised
inthe FDA literature prior to this neeting was a question
about the pol yurethane material that would be left in
contact with brain tissue. | have not heard any di scussion
of that, really, today.

DR. COSTELLG | believe that Ms. Mourris did the
review of that. She could address that issue, please.

M5. MORRIS: The firmhas provided a substanti al
anount of test data on bioconpatibility issues. | just
haven't conpleted ny review of it. There are a few
out standing issues that | want to discuss with the firm but
| think that we can cone to a resolution with the data or
maybe request sone additional testing.

But, for the nost part, | think they have
adequately addressed it.

DR. WLKINSON. So, again, the panel is being
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asked to vote today but do we have sufficient information in
the eyes of the FDA

DR. COSTELLG | think FDA agreed to bring this
PMA to panel because we believed there was sufficient safety
and efficacy information especially for one indication. W
are asking you for recomendations regarding the other. FDA
woul d not have brought the PVMA to panel if there were what
we consi der major deficiencies.

In other words, if Ms. Morris felt that there was
a major problemwth the pol yurethane, we would not have
brought it to you at this point. Simlar issues regarding
M. MacFarl and's engineering review, if there were things
that we did not feel we could resolve through interactive
faxes and subm ssions, we would not have brought the PVA
device to you today.

M5. MORRIS: | would be happy to go through sone
of the details of the bioconpatibility based on ny
recol l ection of what | have reviewed so far. W focussed
nost of the presentation on the clinical section and
m ni m zed the amount of engineering and bi oconpatibility
sunmary because of the [imt of tinme in addressing all the
I ssues.

But | can touch on the highlights if that would be
hel pful .
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DR. WLKINSON: | assune the inference is, then
that if the clinical data proved that the device was safe,
then bioconpatibility was proven al so?

M5. MORRIS: Bioconpatibility was kind of an
illusive topic to address in great detail. O course, in
the review of a prenmarket approval application, we are
considering risk/benefit. Wth respect to pol yurethane, it
has been used widely with a Iong historical use in other
medi cal devi ces.

The issue | raised was the fact that it was
inplanted in brain tissue in contact wwth CSF. That is a
different issue that we have to | ook at different endpoints.
The standard bi oconpatibility tests do not address the
potenti al physiological effects of the material.

The data that has been provided by the firm
di scusses and approaches the histopathol ogical effects, so
the | ocal effects in the tissue. But whether there could
potentially be | ong-termneurotoxic effects, we still don't
know, at this point.

The best estimate | have been able, or the
approach that | have tried to take, is to | ook at the
material characterization and to see if there would be any
constituents that would show, based on our know edge of
neurotoxicity of various conpounds, whether or not there
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woul d be any kind of predictor of sone neurotoxic effects.

As far as | know, there aren't. So, based on the
informati on we have, we think that it is a fairly safe and
bi oconpati ble material. But we never have a conplete
assessnent of bioconpatibility for all products in al
target tissue areas. It is nore of an assessnent.

Does that answer your question?

DR. EDMONDSON: | was wondering if we coul d nake
sone reasonabl e extrapolations with regard to devi ces used
outside of the brain. Polyurethane is really a
controversial issue, of course, with breast inplants and the
sol e issue of --

M5. MORRIS: The controversy is nore with the
silicone material s.

DR. EDMONDSON: Right; but the query has been
raised with regard to its carcinogen it could be. | was
j ust wondering, by shear volune, the hardware that has been
i npl ant ed el sewhere that m ght have been pol yuret hane
coated, if there is any post-marketing data to support
bi oconpatibility in those areas.

M5. MORRIS: | amnot aware of any docunented
l[iterature to suggest that it would be carcinogenic. | am
not aware of any prospective studies to actually look at it.
| would have to | ook into sone of the other device areas to
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see when we address bioconpatibility if they actually
performed actual tests for carcinogenicity.

DR. EDMONDSON: This whol e i ssue of silicone, for
exanple. The brain is imunologically a privileged organ.
There are no lynphatics and so on and so forth. So, in
| arge part, brain tissue may have greater tol erance for
certain types of foreign bodies.

So the whol e i ssue of pol yurethane, again, at
| east to nake a conparison context--1 nean, what else is out
there that is polyurethane coated that, device-w se, is put
into the body el sewhere? How safe are these things?

M5. MORRIS: |Is your question what other nedical
devices in other parts of the body where it has been
i npl ant ed?

DR EDMONDSON:  Ri ght.

M5. MORRIS: Well, you have pacing | eads. You
have various other catheters. Does anyone have any ot her
recollection? There is a |arge use of polyurethane. But
t he uni que thing about polyurethane is that there are
numer ous pol yurethanes. There are differences between one
pol yur et hane versus another, so one pol yurethane can't be
conpared to another in various cases.

So you are going to have a different biol ogical
response potentially.
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DR. EDMONDSON: But, even with the query of
controversy, is it related to a specific class of
pol yuret hane, or is this just a general --

M5. MORRIS: You can say that silicones can be a
part of a class of silicones. But | amnot aware--I think
that the polyurethanes are a slightly different aninmal.
am not an expert on pol yurethane, but it was ny
under st andi ng that you woul d have cl asses but there are
numer ous cl asses.

The pol yurethane that | amaware of that is used
for this device is Polythane ADA. The various delineations
of the different materials have a lot to do with what
material properties you want, whether or not you want a
different duroneter, the ductility of the material. So that
is why there is such a wide variation.

DR. EDMONDSON:. So, at least, is there precedence?
| guess that would be the--

M5. MORRIS: There is a precedence. Pel ethane,
ADA, | believe is also used in pacing | eads.

DR. KRAUTHAMER: May | just add sonething to that?
In the histol ogy, we have very good sanples of |ead tracks,
mllinmeters and mllinmeters of |ead tracks. Typically,
there is a very thin connective tissue sheath that forns
around the lead track and a very, very mld tissue reaction
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outside that sheath, all within several hundred m crons of

the | ead track.

So the brain is a privileged area, as you
mentioned, and there isn't nmuch of an inflammtory response.
Panel Di scussion
Primary Panel Reviewers' Comments

DR. WLKINSON: Now, the panel has to actually go
to work. W have to earn our keep. The next part of this
process is really going to be in three phases. W have
three primary panel reviewers, Dr. Gonzales, Dr. Hallett and
Dr. Gatsonis. W will hear fromeach of them

Then we will go around the table and ask each
panel nenber to coment, keeping in mnd the specific
guestions that were raised by the FDA. \Wen we get to that
part of the procedure, | will try to summarize those
guesti ons.

Then the third part of this panel activity,
intrinsic panel activity, is actually comng to a vote where
we can vote to approve, to approve with conditions but
speci fying what conditions, to di sapprove and on what
grounds. Disapproval doesn't nean stop the research, of
course, but it just means di sapprove for now.

So that will be the third part of the activities
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still ahead of us. The first reviewer is Dr. Gonzal es.
DR. GONZALES: | have sent ny own review to al

the panelists regarding the information that was sent to us

so | amnot going to reiterate any of the review. | think
t hat has been done extrenely well. What | wll dois | am
going to be passing out--I have passed out to nearly

everyone except for the last two people at the table over
there and Medtronic. If you wouldn't m nd passing those out
to people who have not received them

| have witten out ny issues, questions and
coments because, after reviewing the material, because of
t he nunber of issues, coments and questions that | have,
29, infact, | really felt that to follow along, it would be
inmportant to have this witten out so that you can see what
t he question is or ny issue or the comment.

A l ot of that has been nodified through these
presentations and what the sponsor has nentioned al ready.
So it won't be quite as painful as it sounds here with the
nunbers. But | would |ike to go ahead and ask or pose these
i ssues and comments.

| have broken them down into--again, this is based
on the information that was provided prior to this neeting.
| have broken down ny issues, comments, questions into three
areas; first, what | feel are safety issues alone; efficacy,
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and efficacy alone; and then, finally, where it is really
hard to distinguish between both safety and efficacy or
where it really involves both, in terns of the issues,
coments or questions.

The first that | would Iike to pose, on the first
page, is, as it states, if a charged density in excess of 20
m crocoul onbs/cnf is potentially neural damaging, can the
anpl i tude, pul se and conbi nations that produce a charged
density of greater than 20 nicrocoul onbs/cnt be | ocked out?

In other words, is it possible to | ock out any
harnful or potentially harnful settings with this device?
thi nk that accidents are going to happen and the potenti al
for creating an overcharge or a charged density that is
potentially neural toxic based on what we have seen al ready
is there.

| s that sonmething that can potentially be done by
t he conpany?

DR S. WLKINSON: May | respond? W have done
sonething in regards to that. The manner in which we have
| ocked out is by cautioning in the labeling that there are
certain paraneters into which you should not go, or that if
you go into that area, you, as a physician, need to
understand the risk involved in going into that area.

The particular charged density issue that you are
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tal king about here is, again, at least froma clinical
standpoi nt, nothing that we have seen specifically in
regards to adverse events or anything of that nature.

DR. WLKINSON. The controller device does allow
you to set those paraneters for any given individual anytine
they conme in to be readjusted; is that correct?

DR S. WLKINSON: That's correct.

DR. GONZALES: But there is no | ockout, per se;
that is to say that you can never exceed a certain
conbi nation that is potentially neural damaging.

DR. HARKNESS: There is not |ockout per se. |
think that is true if you are referring to hardware,
software, types of issues.

DR. GONZALES: The next two questions, really, |
t hi nk have been answered but, also, with the third question
about the helical coil and induction of electronotive forces
that occur because it is a coiled, deep-brain stinulator
lead. | think that you have probably answered sone of the
guestions there.

| do have a question, though. What will happen if
a patient has a pacenmaker or requires a pacenaker--not that
you have already excluded that. You have indicated that
peopl e should not go into an MRl nmachi ne or have pacenakers
pl aced, but is there any information--I couldn't find any
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regardi ng the deep-brain stinmulation and for pain in terns
of whether that has ever been reported and what m ght happen
in that situation.

DR. HARKNESS: | amnot aware of any information
that has been reported. Wat | can say is that | know Dr.
Lozano has, indeed, had cause to place one of these patients
in an MR system |If you would |ike, he can certainly
comment on that.

DR. LOZANO Wth respect to the inplantation of
the leads in the brain, we do our surgery in two stages.

The first stage involves inplanting the lead. On the second
day, another day, we put in the pacenmaker. W routinely
obtai n post-operative MRIs on our patients to confirmthe
position of the |ead

VWhat we don't do and what we have no experience
with is doing the MRl after the pacenmaker is in place. But
| do know of other centers that have, indeed, done this.
They turn off the device and patients have had their MR's
with the IPGin place and they have not reported any adverse
effects.

So it seens to be safe to do that if it is
necessary.

DR. GONZALES: There is sone information on
deep-brain stinulation foll ow ng thal anotony. One of those
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reports was the Portenoy article in 1986. Wat was
interesting in that article is that he al so brought up many
I ssues cognitively that can occur to patients who have

bil ateral thal anotom es or deep-brain stimulation including
i ssues of short-termrecall, verbal visual-spatial
information | oss, the fact that sone patients, as you

menti oned, can becone aphasic, a unilateral neglect and a
nunmber of other issues that | have listed here including
general i zed arousal and endocrine effects.

Since these were not really | ooked for and, in the
design of the study, you are going to find basically things
that you are looking for. Unless that side effect slaps you
in the face or is quite profound, you may not find subtle
effects |i ke the neurol ogi cal changes.

| amwondering if, in the design of the study,
since this is such a major issue, at |least with the European
study where bil ateral placenent and, since you are asking
for approval for bilateral placenent of these |eads, it
seens to nme that the neurocognitive aspects or results of
doing bilateral |ead placenents are incredibly inportant.

That has really not been | ooked at. You have done
the M ni Mental Status testing but, as far as cognitive
i npai rment, what happens to these people long term or even
short term Unless you ask the right questions cognitively,
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with some of the subtleties that can occur with these
patients, you are just not going to see that.

W are a little concerned that these studies have
not been done especially with the bilateral. That is really
nmore of a comment than a question.

Do you have anything to say regardi ng the kinds of
study that the Europeans nay have al ready done?

DR. HARKNESS: Sure. In the published literature,
t here has not been any concern such as you are tal ki ng about
elicited and there have been sone of the neuropsychol ogi cal
testing done and reported in sone of the articles. But, to
nmy know edge, this has certainly not been an issue in Europe
where they do a nunber of bilateral patients.

| will let Dr. Hubble and Dr. WI ki nson speak to
that as well.

DR S. WLKINSON: In our group of Parkinson's
patients, we have ten that we study w th neuropsychol ogi cal
testing before and after the surgery. There has been no
statistical change in any of the tests, no significant
change in standard deviation in any of the testing
paranmeters wth DBS.

DR. GONZALES: That was with fornal
neur opsychol ogi cal testing?

DR S. WLKINSON: Yes.
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DR. HUBBLE: Simlarly, although I can't quote you
the actual tests that were inplenented, Benabid' s group in
their sunmary report of 100 deep-brain stinulation for
tremor patients--1 think it is in the supporting materials,
maybe a copy of that manuscript, Journal of Neurosurgery,
1996--they did, in fact, formal neuropsych testing on al
their bilateral stens and report no significant changes.

Agai n, | apol ogi ze. Neuropsych is not ny area and
| can't tell you exactly the test procedures used but it was
formal full neuropsychol ogi cal testing.

DR. WLKINSON: |Is that also true for dysarthria,
dysphasi a?

DR. HUBBLE: That becones a nore conplicated
issue. |If we are tal king about unilateral stinulation,

t hi nk we have already addressed that to sonme extent. In our
hands, the U S. trenor study, we had no patients with
persistent dysarthria as an ongoing limtation follow ng

par anmet er readj ust nents.

| have never been actively involved with bil ateral
stinmulation for trenor here in the United States. So here |
am going to quote you chapter and verse fromthe European
studies. But ny understanding is, in fact, as you probably
woul d expect, anatom cally, you do have a higher occurrence
of dysarthria with bilateral stinulation.
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The nunmber | amgoing to quote you, and | think
this is right, is about 20 percent. Again, that was in
their bilateral stimulation, the European experience, for
tremor control

Al so, ny understanding is that again that would
remt. None of that was permanent dysarthria. It always
remtted with either discontinuation of one side
stinmulation--that is, the patient could turn off their
devi ce--or readjust the paraneters.

It is, | think, noteworthy in that European
experience, they do have patients with a thal anotonmy on one
side and a stinulator device inplanted on the other. Now,
dysarthria rates start running 40 percent plus, sone of
which did not remt well, is ny understanding fromthat
report.

DR. LOZANO. | have a comment about this issue of
menory and vi sual -spatial side effects. The thalanus is
segregated into 60 subnuclei. You have to be in VIMto get
an effect on trenor. W don't anticipate any cognitive
effects based on the cognitivity of VIMw th the notor
cortex.

On the other hand, the pulvinar, for exanple,
whi ch you have nentioned, is a visual-spatial-association
thalamc relay. So we would expect side effects related to
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visual -spatial disorientation if we place our electrodes in
t he pul vi nar.

Simlarly, if we place el ectrodes in other nuclei
in the thal amus that have connections to the |inbic system
we woul d expect cognitive and nenory disturbances. So the
di sturbances and the side effects are very nuch a function
of which site on the thalanus is chosen.

| think that, based on the anatony and physi ol ogy
of VIM we would not anticipate any cognitive dysfunction
with stinmulation VIM

DR. GONZALES: Sonething that has come up during
t he di scussions here, and on page 2, the first question that
| pose here, in the three safety and efficacy studies,
patients were to be drug resistant as part of the selection
process for entering these patients into the study.

Yet, the essential trenor patients did not cone
off their nedication in the European study. The second
guestion on that list, and it shows the | ocation of the
statenent, "Though patients were asked to discontinue the
medi cati on the night before the evaluation, many of them
refused to discontinue stinmulation for that period of tine
due to logistics and travel ."

What does that nean; they refused to turn off
their stinmulators and remai ned on the nmedi cation and they
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did this due to logistics and travel ?

DR. HARKNESS: | will answer your second question
first. In the European long-termtrenor study, this was a
concession to the patients who conpl ai ned that they did not
want to conme in. Indeed, they were off nedications the
ni ght before. They felt, though, they had to have their
stinmulation in order to travel.

When those patients did cone in to the center, the
stinmulation was turned off and then not turned on again for
at least four hours after that.

In regards to the first question, with the ET
patients, the European trial did not require that patients
cone off of their essential trenor nedications. Indeed, in
required that they, basically, not change their nedication
reginmen as they were enrolled in the trial at the beginning
of the trial

Qovi ously, a nunber of patients did cone off
during the clinical trial.

DR. GONZALES: Although it was put earlier in a
positive |ight that here we have an opportunity to see
patients remaining on their nedication, and so you could see
the end result of stinulation not only w thout nedication
but with nedication. By remaining on nedication, it would
suggest to nme that the essential trenor patients were, in
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fact, not drug resistant, that they remai ned on the
medi cati on because it was hel pi ng.

Yet, by exclusion, they were supposed to be off
medi cati on because they were refractory.

DR, HUBBLE: | guess | would offer the follow ng.
| would not use the term"drug resistant” for either of
t hese patient groups, either in the European experience or
our own. | would say, instead, these were individuals who
persisted in having disabling trenor refractory; in other
wor ds, the nedications could not afford a sufficient degree
of relief of their disability referable to trenor.

To me, as a clinician, that is very inportant
distinction to drug resistance. In fact, and in a way of
clarifying the informati on presented a nonent ago by the FDA
in ternms of ET patients, essential trenor patients, and
their nedicines, all of our patients were actually w thdrawn

prior to their baseline visit and they were off drug for 30

days.

My understanding is that then, subsequently, two
protocol violations, | believe--that is two patients who
were placed back on primdone. | think both of those were

pl aced back on primdone follow ng that three-nonth blinded
efficacy visit.
But, again, | would not consider these people to
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be drug resistant in the sense of no effect at all of

medi cation but, rather, that attenpt was nade to optim ze
conventional nedication and they still had severe disabling
trenor.

DR. GONZALES: Regarding one of the statenents in
one of the summaries--well, actually, the summary by the
sponsor, page 113, 83, was this a mstake in terns of the
nunbers, 83.3 percent of patients in the U S trenor study
had headaches?

DR. HARKNESS: That is a msprint.

DR. GONZALES: Because | did see it in the context
of the information that it was a different nunber. But when
it was stated on the table, it did say 83.3 percent. | am
assumng that that is incorrect, that that is the incorrect
nunber. | don't remenber what the correct nunber was.

DR. HARKNESS: That is incorrect.

DR. GONZALES: There is a question | have
regarding the issue of |ead mgration. Because of the
potential for obviously Iong-termserious conplications, in
t he European basic safety study, what is the difference
between |l ead mgration, 5 out of 178 patients and | ead
di sl odgment, 2 out of 178 patients.

There may be a neurosurgical termor sonething to make that
di stinction.
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DR. HARKNESS: Generally, with |ead mgration, we
were thinking that the lead, itself, will actually nove
within the brain--that is, actually nove out of position.
Lead di sl odgnent was generally to be taken as sone physi cal
act noving the lead, for exanple, a blowto the head or, as
Dr. Koller indicated, a problemin surgery earlier.

Sonmething that | think is inportant to keep in
mnd; this was a report fromthe physician and, to ny
know edge, these were not verified, for exanple, using
neur oi magi ng techni que and conparing inplant tinme to
post -i npl ant.

DR. GONZALES: The next several questions on page
2, fromthe Benabid study, | think you have answered al ready
regardi ng bilateral thalanptom es and the review that he did
on that plus the patients that he actually bilaterally

i npl anted and the neurocognitive aspects.

But, in the Benabid study, he states that
Par ki nson' s patients have suppression of trenor for up to
ei ght years. |Is that correct, and is that the only study
that shows--for efficacy, that becones really, in ny mnd, a
maj or issue in terns of howlong. Since we have information
i ndicating 12 nonths or | ess on sone patients, and the fact
that, in presenting evidence that is efficacious for that
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period of tinme, | would Iike to also know, or feel
confortable, that this is going to extend beyond a one-year
period. The only information that | amaware of is that
Benabi d st udy.

Are you aware of any other infornmation that
indicates that there is a |longer period of tine of efficacy
of bilateral stinulation?

DR. HARKNESS: No; | amnot aware of a |longer tine
point. Keep in mnd that Professor Benabid inplanted his
first patient only about ten years ago. So, goi ng out,
there is not a lot of data and he is the one who has, by far
and away, the nobst experience. So eight years probably is
the | ongest he has out for efficacy.

DR. OLANOWN If | could just add on his data. One
of the things that is notewdrthy is eight years down the
road, the magnitude of benefit remains the same. And when
he turns the stinulator off, the benefit continues to
di sappear back toward a baseline level so that the kinds of
effects that are being described at 12 nont hs, he has
continued to see through ei ght years.

DR. GONZALES: In regards to that, on Page 3, the
third question down, in the Benabid study, he showed t hat
there were mcrothal anotony effects in 23 patients. Yet,
except for the U S. trenor study, patient 007, there were no
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| think it is best expressed by one of the slides
that shows that, in fact, the patient really remained on the
of f position of the lead, that the baseline never changed so
that, initially, after surgery and certainly del ayed
downstreamin time, the patient never declined further.

But | am wondering why, what led to no
m cr ot hal anot ony effects in your study as opposed to the
Benabi d study where 23 patients, in fact, had that benefit.

DR. HARKNESS: W didn't |ist mcrothal anot ony
effect as one of the adverse events. |t wasn't considered
an adverse event. Certainly, | can ask Dr. WIkinson and
Dr. Lozano to discuss their experience with this effect.

DR. CLANOW Let ne also nention that he used a
slightly different technique. He uses a holder that puts
five electrodes down nore or |less at the sane tine so that
he is doing mcroelectric recordings with five el ectrodes
si mul t aneously whereas others of us, in our group, used
single mcroel ectrodes all at one tine.

If we are confortable where we are, we try to
m nimze the nunber of passes through the brain. So I think
he used a greater nunber of passes through the target region
and that may have accounted for why he had nore of a
t hal anot ony effect.
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DR. GONZALES: That is interesting because the way
he describes it in the paper is multiple passes but he
doesn't describe nultiple passes sinmultaneously.

DR. OLANOWN He does do it sinmultaneously. It is
aring that holds five electrodes and he puts all five in
through that ring all at the sanme tine.

DR. GONZALES: He is doing that now, but did he do
t hat ei ght years ago?

DR OLANOW | can't renmenber if he did it eight
years ago.

DR S. WLKINSON: | think that was the case.
think it depends on how you want to define the term
"m crot hal anot ony" because it is not uncormon at all for our
patients to have suppression and trenor the next day up to
two to three weeks after the surgery.

By that tinme, alnost all the tine, it cones back
conpletely. There is, | think, one patient who presented
who had a persistent thal anotonmy fromthe | ead pl acenent
that Andres tal ked about earlier. But it was not uncommon
in our series to see that as a tenporary thing.

Those people, as they were followed on, continued
to have trenor at either the 3 or the 4 |level, whatever they
had initially.

DR. GONZALES: One other question on this page and
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that is, in the FDA summary, there is a statenent that says
no failures on the bench but six failures clinically. W
guestion would be is the bench testing prior to clinical
trials rigorous enough. That was on page 5, section 4, book
1 of the FDA sunmary.

DR. HARKNESS: Do you recall exactly what it was
in reference to?

DR. GONZALES: This is a preclinical testing of
the device, itself, the |leads and the extension.

DR. HARKNESS: But six failures clinically?

DR. GONZALES: Ri ght.

DR. HARKNESS: Do you recall what the failures
wer e or anything?

DR. GONZALES: It was a variety of failures in
terms of either the PG the extension or the lead, itself.
| f you add all those together, there was a total of six
failures. Yet, in the preclinical trials regarding testing,
| ooking at all three segnents of the device, there were no
failures.

DR. HARKNESS: One thing that, | guess, needs to
be clarified; the term"failure"” is often used, perhaps, a
little nore liberally than it should be. Physicians wll,
for exanple, tell us they have a failure.

When we actually get the device and anal yze the
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going on and it nmay be in reference to that sort of thing.

DR. GONZALES: Just a conment regardi ng--since the
sponsor is using deep-brain stinulation for pain as a
conparison to justify thalam c stinulation, |ooking at the
l[iterature, and sone of the literature that | amfamliar
with with deep-brain stinulation, and if you gather all the
information of the six major studies in deep-brain
stinmulation for pain, the malfunction rates of the systens,
even 15 years ago, are very simlar to--this is just a
coment. This is not necessarily a question that you need
to answer--were very simlar to the failure rate of the
present study; that is, the U S. trenor study, 7.2 percent
and ot her studies ranging, again, fromabout 8 to 15
per cent .

So there really isn't a great deal of difference
even though there have been a | arge nunber of changes in
terms of a stinmulator. | think this is kind of |leading to
the fact that you have not changed the lead fromthe
spinal -cord stinmulator. You are using that sane |ead
presently.

DR. HARKNESS: Indeed, that is not the same |ead.
This is a different |lead fromour spinal-cord stinulation
leads. It is based on the sane technology but it is not
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exactly the sane | ead by any neans.

DR. GONZALES: | think I amgoing to stop right
there and we wi Il have sone ot her questions or conments once
everybody el se has spoken.

DR. HALLETT: Most of ny comments, | guess, are
relatively sinmple. Mich of the stuff which | wanted to talk
about has already been said but | would |ike to enphasize it
froma clinical point of view The questions that | have
had in terns of what | picked up during the reading, | have
al ready asked, by and |arge, during the course of the
present ati ons.

ET is a nonosynptomatic illness characterized by
tremor in action which can be functionally disabling. Oal
medi cations are useful but there is a |l arge popul ation of
pati ents who cannot find relief with the current therapies
and new treatnents are certainly wel cone.

Thal amot oy is al ready an accepted treatnment
approach and, to a certain extent, | think that we have to
conpare DBS to thalanmotomy. PD, on the other hand, has
mul ti pl e aspects of which trenor is only one.

Trenmor is characteristically present at rest in
that circunstance where it can be a cosnetic problem That
isn't to say that that isn't bad. Cosnetic problens can be
bad, also, but the trenor can be present in action also in
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Par ki nson' s di sease and, in that circunstance, interfere
wi th function.

However, it is clear that the nost inportant
probl ens with Parkinson's di sease are bradyki nesia, postural
instability, and freezing. In the life span of patients
wi th Parkinson's disease, trenor may be the chief problem at
one tinme but it would seemlikely that other problens would
beconme significant over tinme to the patients.

On the other hand, as has al ready been pointed out
here a couple of times, Parkinson's disease has severa
different clinical presentations one of which is a
trenor-predom nant form Bradykinesia is, in fact, |ess
i nportant and perhaps many of the patients that have been
studi ed and have been presented here have been the
trenor - predom nant form

In any event, in terns of the possibility for
treatnent of Parkinson's disease, there are many of them
But | don't think, at the nonent, any are really optiml and
none have been denonstrated to be long lasting. The only
| ong-lasting treatnent at the nonent which | think has been
out there is, once again, thalanotonmy which has been used
for along tinme for trenor in relation to Parkinson's
di sease.

So | think that, to a certain extent, the benefits
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of DBS need to be judged with respect to thal anotony which
is an alternative treatnent directed to the sane anatony and
the same physiology. It is just in a different nechani sm
But it is relatively directed in the sane way.

Wth regard to thalanotony, | think that we have
heard that there is an increased incidence of dysarthria in
that circunstance. W have talked quite a bit about how,
with DBS, dysarthria would be |less of a problem

Addi tional ly, thal anotony probably can't be used
bilaterally whereas DBS can be used bilaterally. That may

be a substantial benefit of DBS over thalanotony in that

regard.

In relation to the clinical data that has been
presented, | don't want to go over that in any detail. It
has been gone over quite a bit. | think that, to ne, one of

the inmportant things just to note is that, while the studies
have been said to be random zed, doubl e-blind studies, the
random zati on and doubl e-blindedness referred only to the
assessnment part of it.

It wasn't a random zed, double-blind trial in the
sense of random zed, double-blind trials as we ordinarily
t hi nk about them There really was no popul ati on of
patients that was not, in fact, treated. So | think that
that is just part of what we have to deal with in this
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particular situation in terns of understanding the data.

In terns of ET, | think the evidence for efficacy
seens to be very, very strong. It is a dramatic effect.

The word "honme run" was used earlier and it seens to be very
clear. There is clear inprovenent in functional scales.

There are a nunber of points back and forth that
we have debated details, but it seens to ne that it would be
hard to argue against efficacy in the matter of trenor.

| guess that is all | would want to say about
t hat .

In terns of Parkinson's disease, the evidence for
tremor is also reasonably strong, but I think it is equally
clear that there is no good evidence for benefit in any of
t he ot her aspects of Parkinson's di sease and functional
i nprovenent for the patient is not really ngjor.

Trenmor relief for some of the patients is
val uabl e, nonet hel ess. Patients nust continue
anti - Par ki nson nedi cati on and needs for nedication m ght
still increase. The long-termquestion for nme is whether
alternate surgical intervention m ght be needed sonetinme in
the future and whether, therefore, alternate sites for
surgery m ght be better

That is an interesting issue that hasn't really be
di scussed here today.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

Concerning bilateral stinmulation, it is clearly
possi bl e for both ET and Parki nson's di sease. The data are
not extensive as we have already heard al though | think that
it does seemclear that benefit is better bilaterally for
patients if they, in fact, need bilateral treatnent.
Conplications don't seemto be too nuch increased.

In relation to explanting | eads, which we have
tal ked about sonewhat, this has been done largely for |ack
of efficacy. It appears to be done w thout conplications.
| was concerned about explanation after |ong periods of tinme
but it sounds like that isn't a real inportant problem

| guess those are the nost inportant things I
wanted to say.

DR. WLKINSON: Thank you

Dr. Gatsonis, you were our third primary reviewer.

DR. GATSONIS: Since | was high on the list of
t hose who have the nost questions, | wll make ny coments
very, very short. | will give an overall evaluation of the
studies in order to place thema bit in a context and sort
of address sonewhat the generalizability of the findings of
t hese studi es because this generalizability, | think, is
what is relevant to the questions that the FDA is asking.

The way | see it, the two random zed studies that
were presented involved a relatively small nunber of
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patients. They were fairly straightforward in terns of the
basi ¢ design, the basic endpoint. The statistical analysis
for the basic endpoint was straightforward. | don't think
anybody woul d argue with that sort of presentation about the
two snmall, random zed studies that were presented.

| say small because with the nunber of patients
and with the scope of these studies, you really don't have
the | eeway of | ooking at subcl asses of patients to answer
vari ous ot her questions that nay be relevant for FDA types
or pur poses.

You al so cannot assess, really, any effects of,
say, differences between centers. |f you have three
patients here and two patients here and six patients here,
you cannot really do that sort of thing very well. You
really don't have the power to go through the ramfications
of what it mght nean that such a device gets approved and
it gets used in every hospital in the country where there is
a neurosurgeon.

The evidence that we have at this point says that
in a small, select nunber of institutions that were probably
involved in developing the lead, there was an effect in
terns of trenor, in the short run, and at |east the bul k of
the evidence is for the unilateral inplantations.

| f you wanted to go beyond that now and | ook at
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efficacy as to what woul d happen in the |ong run or what
woul d happen if this procedure gets done across |ots of
institutions without major expertise in this, and so on, it
is difficult to know what exactly will happen.

Wthout this kind of analysis, it is difficult to
know, for instance, whether the safety issues that we see
are really as a result of having high-class neurosurgeons
who are working on this particular study or whether there is
sonet hi ng i nherent about the device.

Any sort of confounding is difficult to address
using studies with 20 or 30 patients. | think that is fair
to say and it is also sonething inportant for our
under st andi ng of how far the results of these studies would
be generali zabl e.

Just to end. Issues about informality of the
experinmental design and so on were addressed, | think, at
| east questions that | had were addressed by the sponsors.
One issue that we didn't get into is the issue of several
i nstances of nmultiple conparisons w thout accounting for it.

For instance, there are probably nore p values in
the reports than there were patients. | am exaggerating a
bit but this is a cormon m stake. You don't want to see it
in the final analysis. At |least for the nunbers on which
you wi Il base a decision, you have to nake an attenpt to
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control for it.

| think for some of the main findings, the p
val ues that were reported of testing every tinme, for
i nstance, are so extrene that anything you did to control
for multiple conparisons would probably not invalidate the
results.

But there was one case, for instance, in the slide
that Dr. Costello showed, where there was a series of p
val ues--1 think it was for the long term Then, o and
behol d, by nonth 12, there was a p value of 0.02. Now,
there were at least five p values on that line. If you did
anything sinple to control for the nmultiple conmparison, this
was a non-significant p value at the 0.05 level, just to be
sticklers about it.

General | y speaking, the analysis for the
| ongi tudi nal studies, | think, should have been done using
[ ongi tudi nal nmethods. In the last 15 years, there are a |ot
of those that have been devel oped in the statistical
[iterature. 1 think they would have helped in terns of
getting a better handl e on the data.

That is all | amgoing to say.

DR. W LKINSON: Thank you

Revi ew of FDA Questi ons
DR. WLKINSON. We will go around the table and
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ask each panel nenber for a discussion. | believe the FDA
guestions can be put on the screen. To the panel nenbers,

pl ease don't feel you need to run down question 1 through 10
and answer the questions but keep in mnd what these
gquestions reflect.

We are asked to advise the FDA of our inpressions
regardi ng safety and effectiveness of the device under
several different conditions; for Parkinson's disease, for
essential trenor and for unilateral versus bil ateral
i npl ant ati on.

We are asked to advise the FDA regarding | abeling,
what are proper indications for the | abel, precautions,
warni ngs for the labeling. So that is basically what we are
asked to do for the FDA. | think all of you recognized that
as you cane.

The questions are detailed, but the answers don't
need to be that precise.

Dr. Canady, would you be our lead-off hitter

DR. CANADY: | think the surgical issues are not
really particularly bothersone to ne. | think we have
tal ked about pallidotonmy. W have tal ked about thal anot ony,
all of which, I think, are technically nore difficult
procedures than this represents.
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We have been inplanting and explanting various
types of small tubes in the brain for along tine. | don't
think that represents a major problem |In fact, one thing
in ny experience that you have nore difficulty with is the
pocket for the generator than anything else, which is
certainly the easiest technical part but the nost difficult
managenent part.

So | think the surgical issues are not, to ne,
really problematic here at all. | think that, relative to
essential trenor, | would agree that unil ateral disease,
there is a strong argunent to be made that it is effective.

I n Parkinsonism | would share the issues, again,
with unilaterality, that, clearly, there is benefit. It is
inmportant to the patients but less clearly nakes a dramatic
change in their lives, thenselves, in ternms of life
activities.

| think it still would be very interesting to | ook
at, in the population of patients to whom we offer the
procedure and those that refuse, |I think there is an
interesting study to be done in terns of anal yzi ng who
refuses and why.

| think it is inportant for us, if we are going to
use this kind of data in the future, to generalize to the
popul ati on that we understand what those factors m ght be.
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In terns of the bilaterality, | think the nunbers
are not there. | think that is nore problematic. They are
just so small conpared to the unilateral nunbers that one
still has to have concerns about what type of conplications
there may or may not be.

The final issue | would nmake is that since
henorrhage seens to be one of the significant potenti al
conplications, | would think that there should be |abeling
specifically referable to coagul opathy and contrai ndi cati ons
in patients who have coagul opat hy.

That's all.

DR. WLKINSON: Thank you

Dr. Conzal es, any additional comrents as part of
your regul ar discussion?

DR. GONZALES: W feelings, based on the data that
has been presented, is that the efficacy is |less of an issue
to me than the safety issues. | do have a concern about the
nunber of patients that are being used to justify the
bilateral stimulation.

When you conpare--and the sponsor has nmade an
i ssue of conparing the thal anotony versus VIM stinmul ation,
that there is a tradeoff. Qobviously, with the |esion, the
t hal anotony, this is the permanency, the static nature of
what you do is what you get and that is what the patient
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remai ns wth.

But there is a tradeoff also in terns of safety
with stinmulation and that is the issues that we have tal ked
about with lead mgration, device failure, the possibility,
still, of delayed injury with these cunulative effect. | am
not sure that that has been adequately addressed in terns of
the continuous stinulation over a long period of tine.

VWat if a patient requires a pacemaker. Even if
it is safe to put a pacenmaker, even if it is safe to do an
MRI, | think the warning is going to keep that from
happening. | think that nost physicians are going to be
cauti ous about doing that.

The deterioration, effect, of course, that al
patients go through with these degenerative di seases |ike
Par ki nson' s di sease, | have already stated ny concerns about
t he neur obehavi oral aspects.

But regarding the safety issue, the one thing that
still stands out and | amnot sure that we have received the
answer yet, is really, if it comes down to if FDA is not
able to say that polyurethane is safe outwardly to us, |
don't feel I amin the position to say that it is okay or
vote for going towards an inplantation of a device or a
product into someone without that data first.

So I would still like to hear--1 realize we are
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now at the point of nearly voting, but to hear from FDA a
resolution to that issue of the safety of the pol yurethane.
If there is no answer to that, then | would have to kind of
| ean towards waiting for an answer to cone up before going
in that direction.

Again, that is a safety issue. | think it is an
i nportant safety issue. It may be that the answer is there,
but I haven't heard it quite yet.

So those are the things that | would like to say

right now | think that is all
DR. HALLETT: | amnot sure | have anything
further to say beyond what | said before. | think that the

benefit is clear. The issue that we have to face is
risk/benefit ratio. | think that it would be ny sense that
the risks are clearly smaller than the benefit in this case
so that the benefit outweighs the risk.

That would be ny viewin terns of weighing what we
have seen. | guess that would be all | would add to what |
sai d before.

DR. GATSONIS: | agree nostly with the summary
that Dr. Canady gave. | would add to that that the issue
about the evidence on the bilaterality is not just the
nunbers. It is also the experinmental design. | didn't
detect a design study for that sort of thing.
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| would rather, if the FDA wants to nmake an issue
of this and, if they want a special indication for it, then
it would have to be addressed as a study.

The ot her issue | think, when we tal k about
ef fi cacy, sonehow, the sense of this panel ought to be,

think, that efficacy, in the long run, data on the efficacy

has not been presented. By long run, | nean beyond a year.
DR. SCHM DT: | guess ny only concerns are on the

inplantable stinmulator. One, | don't see anything nentioned

about battery life of the device. | think that this, with

all pacenmakers, battery life is given and at |east the
patient knows how |l ong this device will be useful to him
before they would have to go in and replace it.

So | think that shoul d be addressed.

DR. HARKNESS: May | address that? |ndeed, we
have | abeling that gives indications for various paraneters
what the battery life will be for those paraneters.

DR. SCHM DT: Ckay; so that is now incorporated.

DR. WLKINSON:. What is that |abeling, for the
record?

DR. HARKNESS: |'msorry; it is a manual that has
listed the various paraneters, how | ong the device is used
and, based on those paraneters, how | ong you woul d expect
the battery to | ast.
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DR. WLKINSON: But for the average Joe Engi neer
who says, "I want the device put in ne," what do you tel
hin? One year? Five years? 20 years?

DR. HARKNESS: Three to five years.

DR SCHMDT: In terns of the stinulation
paraneters, you said that they were going to be specified to
the person that was going to set up this stinulator in terns
of what the limts were. M concern is that, even though
you specify these limts to soneone, there are al ways
chances of meking m stakes. The stinulator is definitely
capabl e of producing | esions operated in certain nodes.

It seens to nme that your softwear in your
programer could be set up to check paraneters before they
are sent out to programthe stinulator and actually |ock out
and give an error nessage to the programer saying, "This is
not a reasonable set of paraneters you have entered. Pl ease
verify these.”

DR. WLKINSON. Dr. Schm dt, would you accept an
alarminstead of a | ockout?

DR. SCHM DT: | don't want the paraneter sent to
*stimul ator.

DR. WLKINSON: As long as the clinician is
willing to accept a little brain damage to create a good
benefit. It is nice to have the device just give an alarm
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DR. SCHM DT: | am not as concerned with giving
smal | |esions, mcrothal anotomes, as if you happen to just
make a m stake when you went in and progranmed it and you
set the stimulator to its maxi num value in one of the
paraneters which could produce a very large | esion.

To give an alarm after you have done it is after
the fact. You have already nmade your | esion.

DR. WLKINSON: You could have a | ockout with an
al arm and an override. How would that be? If the clinician
wanted to--clinicians are a pretty ornery bunch. W like to
do what we damm well like to do. W had having a nmachine
telling us, just because it is safe or not safe.

DR. HARKNESS: Can | ask Dr. Hubble to address
this issue of | ockout and dosi ng paraneters.

DR HUBBLE: | will offer a response in terns of a
clinical perspective, not necessarily the bioengi neering
perspective, if you will. First of all, as the data that
was very nicely denonstrated on the part of the FDA
actually the paranmeters that we ended up using in the
clinical trials in the US., of course, fell underneath that
magi ¢ bar that was denonstrated.

How we arrived at those--well, we knew going in
approxi mately what the nost optimal settings would be
primarily because of the European experience. But, in
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addition, those optiml settings were defined based on
clinical experience; that is, when you set the device too
hi gh, you get intol erable side effects.

So, in fact, that is why our ranges, really, when
you | ook at the settings, while they vary fromindividual to
i ndi vi dual, and change sonewhat over tine, particularly the
first few weeks postoperatively, we are not tal king about a
huge range in paraneter settings in the clinical trials
conducted to date.

In terns of what that represents to risk, either
to the liability to the treater or risk to the patient, |
woul d make the analogy to drug therapy. | wite
prescriptions every day for nedications for this exact same
group of people, that, if they were inproperly used or
overdosed coul d represent significant norbidity and even
nortality, depending on the nedication given.

Yet, | accept that potential responsibility and
ltability and ask the patient to also share in that by
educating the patient as well. So | think that this issue
we deal with every day in clinical nedicine, and that is how
nost appropriately, how best, to use a therapy that, in
overdoses, could be harnful and even cause deat h.

So | think we all handle that every day in the
treatment of these very sane individuals. |In fact, to ne,
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t hese actual paraneters of safety and efficacy, these kinds
of margins of safety and efficacy, weighing these
ri sk/ benefits when applying a therapy |ike deep-brain
stinmulation are actually clearer than the use of nedications
inthis very sane group of patients.

| spend nost of ny tinme as a Parkinson's disease
specialist actually attenpting to juggle side effects versus
benefits fromall the nedicines that | currently have. Yet,
at least with this therapy, | have not only guidelines in
terms of the actual paranmeter settings but | can tell what
represents a true adverse event and | can tell what

represents true efficacy in the individual.

So | would say that actually these kinds of
clinical issues, in terns of overdosage, in terns of
overstinulation, is one that all clinicians are very
conpetent in handling on a day-to-day basis with that
pati ent group.

DR. WLKINSON. Dr. Schmdt, further comments?

DR. SCHM DT: Are there a series of capacitors in
t he output of the stinulator, one, to balance charge and,
two, to protect the electrode and brain fromfailures in the
stinmul ator?

DR RICE: WMark Rise from Mdtronic. The answer
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is no, there is no capacitor in series with the output |ead.

DR. SCHM DT: So if you have an outward transistor
failure, you could apply the full-supply voltage to the
| ead.

DR. RISE: Potentially. This device is the sane
device, the ITREL Il is the sanme product, that has been on
the market for six or seven years. The reliability of the
device is quite high.

DR. SCHM DT: What is the failure rate there?

DR. RISE: | think it is--1 don't have the nunber.
My col | eague has the nunber.

M5. OITEN:. My nane is Lynn Oten. | ama
principle design engineer for Medtronic. W took a database
of 20,000 units. These are the ITREL Ils. W are |ooking
at a 0.001 percent failure rate.

DR. WLKINSON:. M. Spyker, do you have conmments?

MR. SPYKER: Since you asked, | wll respond to
t he questions about the pol yurethane and ot her engi neering
i ssues. I guess | have got three quick points to nake.
Nunber one, our mssion, the agency's mssion, is to get
treatments to patients. As you have heard, a |lot of the
devel opment review and | abeling really invol ves many
paral | el paths.

If we waited for each path to be conpleted to
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everyone's satisfaction before starting the next path, we
woul d not be this close on this project or any other.

The second is that absolute safety is not what we
are about here. In fact, the definition in the regs for
safety is, sinply stated, the benefits nust outweigh the
ri sks when the device is used as intended. There is no such
use as safety in the absence of efficacy. W don't even
t hi nk that way.

The third thing is, although this panel has very
broad responsibilities, our focus, and | presune your focus,
is onthe clinical issues. W are not comng to you for a
ot of help with engineering issues. It is certainly
appropriate for you to raise these questions, but that is
not what we have been focussed on in our presentation.

So we are ready to proceed.

Dr. Gooray is no |onger here? Ms. Mher?

M5. MMHER. | have nothing further to add since
the FDA clarified the issue on the bioconpatibility issues.

DR GANN: | agree with many of the other
statenents, one of the benefits of getting to speak towards
the end. | agree that the benefits outweigh the risks.
feel that that is true for both essential trenor and
Par ki nson' s di sease. As a clinician and clinical
researcher, both, | see a lot of patients with both of these
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di sorders and | can certainly think of patients with
Par ki nson' s di sease in whomtreatnent of the unilatera
tremor woul d benefit the patient.

| think patient selection is the key when it cones
to actually both of those disorders.

A couple of comments. Earlier, the statenent was
made that stimulation in the VIM or the VM is the only
region in which trenor suppression occurs. Perhaps, | am
m squoting the person who said that. | believe it was Dr.
Lozano. But that is actually not necessarily true.
Stinmulation is done in pallidotony and thal anotony all the
tinme to localize the internal gl obus pallidus.

Stinmulation in both of those regions do suppress
tremor and | do think that the cognitive problens are rea
and that cognitive dysfunction presurgically should be a
contraindication. | amalso wondering if hallucinosis or a
hi story of hallucinosis should be considered as a potenti al
pr obl em

We are dealing with a popul ation which is elderly
and at risk for other kinds of problens including stroke and
cardi ac di sease and anticoagul ation nmay be an issue.

| amwondering if that is a contraindication in
the future if the person should have a stroke and need TPA
or heparin or sonething like that, if that is going to
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increase the risk for intracranial henorrhage and one of the
serious adverse events that we tal ked about. That is just a
guesti on.

| think that is pretty much all of ny questions.
W talked a little bit about battery lifetinme and it was
suggested that patients should turn the device off at night.
But many patients will have trenor when they wake up a
little bit, especially Parkinson's disease patients, and it
will keep them awake the rest of the night. So that is not
necessarily al ways possi bl e.

Those are really just all of ny comments. Anyone
who wants to address any of those, feel free to do so.

DR. OLANOW If | could just briefly nention, nost
of the henorrhage occurs with the passage of the needle
t hrough the brain. Once that procedure is done and the
electrode is in place, | think the risks of anticoagul ants
in any other group of patients.

| think you are correct that other sites such as
subt hal am ¢ nucl eus or GPlI can provide inhibition of trenor.
These are areas that we are currently investigating. |
think the point Dr. Lozano was nmaking is that within the
thal amus, this is the area that provides the best area for
trenor resolution and that this is a different area than
t hose which are connected to known cognitive areas.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

DR. GANNN. Sone peopl e do thal anpotom es
hi storically speaki ng.

DR OLANOW | can't comment on that but | think
one of the great advantages of this procedure is that you
manage to get conparable, if not superior, levels of benefit
w t hout the need to nmake a | esion.

DR. LOZANO There are many targets that have been
chosen historically. But | was specifically addressing the
thalam c target. | was not speaking of extrathal amc
targets for treating of trenmor. Specifically, with regard
to wthin the thalanus, this has been | ooked at.

The top 16 neurosurgeons were polled by Dr.
Laitenen. This was published in the Journal of Neurosurgery
in 1985 and, by far, the nost common site within the
t hal amus was VIM The other sites involved lesions in the
zona inserta which are the thalamc afferent fibers.

So either VIMor its afferents are the best target
according to the top functional neurosurgeons in the world.

DR. GANNN:  The best target and only target was
the one | was raising an issue wth.

DR. EDMONDSON: | would have to say that the
benefits really outweigh the risk. Frommnmy standpoint,
there are a couple of issues that | would like to briefly
comment on. | think the human experience and the hunman
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val ue of an intervention, vis-a-vis, disability is really
i nportant.

Joan Sanuel son's recitation underscored sonme of
the issues. Gven the nunbers of the various studies that
were presented here today, froma statistica
standpoint--and I amnot a statistician--but, indeed, sone
of those nunbers were small, for exanple, in the bilatera
st em cat egory.

But | think, even so, there is a preponderance of
i ndication that the benefits outweigh the risk. [If, indeed,
it is acceptable to performthal anotony in a Parkinsoni an
patient, even though the disability values don't seemto be
denonstrably inproved in the data that was presented to us,
then, indeed, | think that there is sone categorical benefit
here that, perhaps, can be discerned postnarketingw se, in
ternms of post-marketing surveillance and study.

So I would be in favor, should this go through, to
definitely enphasize that we will need sone post-marketing
study and sone |longitudinal, |ong-termdata over tine. But
the human issue, | think I would put to the forefront here,
given the fact that the benefits do outweigh the risk.

| would |ike to ask one question of Dr. WIKkinson
and that is, basically, before we vote, and because of the
fatigue factor as we go around the table and present our
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coments, whether or not the panel could have a brief break
before voting. | amjust making that appeal.

DR. WLKINSON. | assune you are referring to this
Dr. WIKinson.

DR. EDMONDSON: Right. Wth regard to | abeling
concerns. One of the concerns that | think should be
brought to the floor is that, should this go through, that
clinicians don't really inplant this willy-nilly out there
for a nunber of notives, or I"'msure that there are patients
who will have a strong--will try to be very cogent in their
argunents for why they need this high-tech device.

So, in the indication in |abeling, | think sone
category of disability should be addressed as a criterion
even though we don't want to be so rigid and stringent that
it excludes fol ks who would definitely benefit.

DR. NWER | would agree that the devices seemto
have a good track record on safety and efficacy, both for
Par ki nson's and essential trenor, both unilaterally and
bilaterally. On the polyurethane issue, | think that the
ri sks you are | ooking at there are nuch snaller than the
ri sks we already know about |ike intracranial bleeding.
woul d say, in the face of that, | would not worry about the
pol yur et hane i ssue enough so to influence how | vote.

On the MRl conpatibility, | think the |abeling
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shoul d say what the experience actually is; that is, in a
series of x nunber of patients, with the unit turned off,
MRI's were conducted and there were no significant side
effects noted, or whatever the specifics were of the
experinment that was stated earlier today.

On the bilaterality, | think that although the
risks seemlike they are greater than that for
unilaterality, they still seemwell within the acceptable
range.

On the issue of an alarm | think the worst-case
scenario still is that if you overstinulate and do cause
sone | ocal tissue destruction, you are going to cause as | ot
| ess destruction than the neurosurgeon would if you put a
del i berate thal anotony in the sane place. To ne, | don't
think that that risk is so great as to prevent the use of
thi s device.

| think the risk, again, is also nuch |ess than
t he known risks such as intracranial bl eeding.

That is all | would have to say.

DR. KU | think all the other panel nenbers have
revi ewed nost of the questions. The one renaining question
that | had was with the bilateral |ead placenents. | assune
fromwhat | sawin the tinme frame that they were not
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bil ateral simnultaneous |ead placenents but rather bilateral
| ead placenents with one done at a separate tine follow ng
pl acenent of anot her.

s that correct?

DR. HARKNESS: Not entirely. Sonme of them were,

i ndeed, sinultaneous. Ohers were staged.

DR. AM NOFF: Let ne just nake several very brief
points. First of all, | agree that the benefits, quite
clearly, outweigh the considerations about safety here.
think that the data presented are fairly inpressive--in sone
cases, very inpressive. | do believe, therefore, that this
shoul d be available for the treatnent of essential trenor
both unilaterally and bilaterally even though the bil ateral
data is nore restricted i n nunber.

Simlarly, I think that this should be avail able
for the treatnment of Parkinsonian trenor. As | indicated
before, the fact that there was no major change in
disability scores is hardly surprising. It is what you
actually m ght expect. The fact that nedication was
increased in sone cases i s what you m ght expect.

| do not think it would be appropriate, therefore,
to try and restrict patients with Parkinson's disease to
whomthis is given on the basis of their disability scores
but disability scores reflect nore than sinply trenor.
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So | would not try and make any such restriction
as, | think Dr. Ednondson, suggested. | would make it
avail abl e for both essential trenor and Parkinsonian trenor,
either unilaterally or bilaterally. | do not feel that
there is any further note that needs to be added to the
adverse events or precautions that are nentioned in the
attached docunent.

Except that | agree with Dr. Nuwer that sone
comment about MRI and the safety of doing MRl is, perhaps,
appropriate and that sone conment should be nmade based upon
t he avail abl e, although sonewhat |imted, experience.

Sonebody raised a question of an al arm
Personally, | do not feel that that is necessary and wl |
sinply conplicate matters further. | agree with the
comments made by Drs. Hubble and Nuwer that that, perhaps,
is best left to the physician.

Thank you.

DR. WLKINSON. The chair has a right to be heard
on this as well as on everything you have heard nme say
earlier. | amacutely aware, of course, of the human val ues
in this disease. But | think we also have an obligation,
under that general rubric, of not allowi ng the public to be
di sappoi nted by going through a risky procedure and a costly
procedure that m ght be nore danmagi ng than hel pful.
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So | am pl eased that the panel has kept human
val ues in perspective in both aspects of the significance of
t hat consi derati on.

|, too, amnot worried about the pol yurethane
gquestion. Certainly, there has been presented ani mal and
one human histol ogic data. There has been at | east one-year
data showi ng no change in functional significance or no
maj or change in paraneters. That seens to support the
safety of the polyurethane. |t doesn't seemto produce any
pr obl ens.

The MRI | anguage certainly needs to be
strengthened. The idea of putting in a recomendation that
the device at least be turned off, | think is m ninmm
| anguage. | think there should be | anguage, al so,
specifying not sinply that this is intended for the use of
treatment of trenmor but that it is not intended for the
treatment of rigidity or bradykinesia, a negative statenent
nore than sinply a limted positive statenment, and a
negative statenent that activities of daily living may not
be significantly altered to the extent that they are
i npacted by the renmainder of the disease.

Post mar ket surveillance is clearly going to be
inmportant in a technology as new as this, and I would
encourage that, as part of the postmarket surveill ance,
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sonet hi ng be put in about post-nortem evaluations. | think
it 1s discouraging that even though there have been a nunber
of deaths, there have been no post nortens on the patients
who died with these devices in place.

That should certainly be encouraged. |[If you are
going to sign up for this device, you sign up for a post
nortem al so

W wll follow through with the human val ues part
of it now as far as Dr. Ednondson's suggestion. If we can
limt the break to ten mnutes and then we will conme back
for a vote.

[ Break. ]

DR. WLKINSON: W will wap this session up. |
have been asked if Dr. O anow fromM. Sinai could nake one
coment before we go to the vote.

DR. OLANOW | just wanted to nmake one final
comment that | hoped | could get you to consider, and that
is that Parkinson's di sease and essential trenor are both
di seases that are bilateral, affect both sides of the body,
that the kinds of patients we are tal king about for these
procedures are patients who cannot be satisfactorily nanaged
with the best of avail abl e nmedical therapies.

One of the great advantages of deep-brain
stinmulation is that, in a relatively safer way, it permts
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us to affect both sides of the body and, thereby, correct
the problemfor a patient who is bilaterally disabl ed.

So | just wanted to encourage you to strongly
consider the bilateral issue because of the trenmendous
i nportance that that has for our patients and the relative
advantage that this procedure has with respect to
bilaterality over all other existing therapies.

DR. W LKINSON: Thank you

Comm ttee Vote

DR. WLKINSON:. As we nove to the voting section
| will rem nd everyone that the voting nenbers are the core
menbers of the panel and the deputized voting nenbers;
nyself, Drs. Conzal es, Ku, Nuwer, Canady, Ednondson,
Gatsonis and Hallett.

| woul d ask, as you consider your vote, that you
make two assunptions. The first is that we do want to
expedite delivery of effective and safe treatnent to the
American public but that a delay of approval would not
prevent continuous studies. It wouldn't be the end of the
worl d or the end of this device.

The ot her assunption | would |like for you to nake
is that changes will be made in many of the details that
have now been called to the attention of the FDA and the
manufacturer. So | think we can safely nake those
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assunptions, that labeling will be changed, that engineering
concerns will be answered.

So that should not be used as an inpedinent to
your vote.

As for the vote, the voting nenbers of panel, you
have three choices in your vote. You can vote to approve
the device for all indications that we have heard today,
essential trenor and Parkinson's, unilateral and bilateral.

You can vote to approve the device but with
conditions. The condition can be that it is restricted to
unil ateral use, that it would be approved only if such and
such data was presented, only of there is 36 nonths of
foll ow up, whatever concern you feel is inportant enough to
del ay approval .

But if you ask for conditions, I would ask that
you specify what those conditions are. Then, your third
option is to vote to disapprove the device. There, again, |
wi |l ask that you specify the reasons for disapproval. |If
you feel that there are sufficient concerns about either
safety or efficacy, to warrant a vote of disapproval, tel
us why. We would |like to be hel pful here.

If we are not going to approve the device, let's
make sure that when it cones back, all of the questions have
been answered. So | would |like to see us have a very
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positive approach to this.

DR. NUWMER:. Can | ask a question about the
i nstructions?

DR, WLKINSON: Sure.

DR. NWER: When you earlier nentioned the issue
of having a negative statenment on the |list of indications, a
statenent that is negative about its |ack of usefulness in
treatment of, and you listed several specifics, like
bradyki nesia. |s that one of the conditions that we are now
tal ki ng about ?

DR. WLKINSON: |If you feel that that is a strong
enough concern that you would like to say that it be
approved only for trenmor and with a specific disclainer
agai nst other uses, then that should be stated as part of
t he di scl ai mer.

As it now stands, the literature that we were
given is that the manufacturer is asking approval for the
treatment of trenmor. | amnot sure we actually need a
nmotion. Qur technical chairman here is saying do we
actually need a notion. He is nore than the technical
chairman. He is the boss.

| woul d propose that the vote, then, is for
approval of this device for both essential trenor and for
Par ki nson' s di sease for both unilateral and bil ateral

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

application. Does anyone wish to--as a notion. You can
obviously vote to restrict the notion or deny it.

[ So noved. ]

DR WLKINSON:. Did we do it? Let's go around the
table, then, in the sane order, the voting nenbers, of

course, only, and ask for your vote.

DR. CANADY: | guess | have to vote against that
notion. | believe that the device is useful, should be
approved for unilateral, both Parkinsonismand essenti al
trenmor. That offers those patients who have bil atera
tremor to have the opportunity to have their dom nant hand
done in all cases and | think we have to have nore than ten
patients to approve the bilateral indication. So | have to
vot e no.

| woul d support unilateral for both.

DR. WLKINSON. So you are voting no only on the

segnent of --

DR. CANADY: The bilaterality.

DR. GONZALES: | amvoting no. That is to say, |
amvoting no for the bilaterality of the use of the
deep-brain stinulator, nuch like already has been stated by
Dr. Canady. So, with the sane conditions.
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DR. HALLETT: | would vote yes for the notion, but
| would say that it should have negative comments with
respect to bradykinesia, as you had nentioned earlier.
woul d al so speak in favor of sone sort of warning with
regard to excessive stinmulation on the device.

DR. WLKINSON:. So voting yes with two conditions.

DR. GATSONIS: | would vote yes with
nodi fications. | do not think there is enough evidence
about the bilateral issue. | think that we should specify

that effectiveness has been denonstrated for a period up to
a year. And | agree with specifying that effectiveness has
not been denonstrated with respect to other conditions such
as bradykinesia, et cetera, that was just nentioned.

DR. WLKINSON: So you are suggesting the first
two objections as | abeling issues.

DR. GATSONIS: Well, | think that, for the
bilaterality, | don't think it should be approved for
bilaterality.

DR. WLKINSON. And the |abeling, that the
effectiveness is shown for one year only.

DR. GATSONIS: Yes. And also add the issues of
br adyki nesia, et cetera.

DR. EDMONDSON: | would have to vote yes for the
unilateral indication for trenor in both groups, essential
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tremor and Parkinson's disease. M query in pondering with
regard to bilateral treatnent, recognizing that nost of

t hese patients do have bilateral presentation, is that if
that is approved as well, which is the crux of this, then
certain commtnents are still hanging.

So I would really suggest that is* having
bilateral inplantations should really be study referral
patients and that all the criteria raised, the very salient
criteria that were raised, queries that were rai sed here,
that that is addressed in a study with a | arger nunber of
patients.

DR NWER: | would vote to approve for both
unilateral and bilateral. | think that the worries people
have about bilateral use are, for the nost part, a fear of
t he unknown and that the problens that have conme up with
what bilateral stinulation has been run so far have not been
serious, at least the risks seemto be nuch snmaller than the
benefits of the bilateral use.

So I would definitely support the bilateral use
based even on the smaller nunber of patients that were
present ed.

| would draw the analogy to the issue of it works
well on one side. It works well on the other side. The
only problemwe are looking at is the interaction between
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the two sides. There is not a great problemwth the
bilaterality in the data that has been provided. | don't
see why we should not just go ahead and approve bilaterally
and request that postmarketing surveillance of the bilateral

be done in the way, |I'msure, that it is going to be done.

DR. KU | would vote yes for bilateral indication
for treatnment of trenor. | think there needs to be
post mar ket surveillance of this. | also think that the one
area that | am concerned about, the bilateral inplantation
for trenor, is that if it is done sinultaneously because of
the potential for a bilateral thalamc injury.

If it is done sequentially, then | would have no
reservations. | would vote yes for single, unilateral,

i ndi vidual for Parkinson's and that we need additional
studi es before bilateral placenent is approved for

Par ki nson's. Also, the additional warning on M
conpatibility or inconpatibility needs to be strongly
wor ded.

DR. WLKINSON:. So you are supporting unilatera
or bilateral for essential trenor, unilateral only for

Par ki nson' s.

DR. KU Right. |1 amnot convinced that the
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benefit is that great for Parkinson's as was denonstrated
for essential trenor.

DR. WLKINSON. | amvoting in favor of the entire
notion. | believe that bilateral inplantation certainly
does not have enough data yet but I think data will cone. |
think a bilateral device is probably safe to put in and if
it is not working well, it can be turned off on one or the
ot her si de.

So | don't see bilaterality as a much greater risk
factor to the patient. The efficacy, | agree, nore data is
needed. The postmarketing surveillance, | think, is going
to be extrenely inportant and, as | said earlier, including
post nortem dat a.

MR. KEELY: My | have a clarification on Dr.
Canady and Dr. Gonzales. | believe they both voted to
di sapprove and the reason was because of the bilateral; is
that it? Am1l right in saying that you approve for ET and
PT, but you would not agree with the bilateral? | just need
to have that confirned.

DR. CANADY: Right. | think that we do have data
that bilaterality in other thalam c procedures is
substantively different. And we don't have the positive
data that it is not here.

DR. GONZALES: | amvoting for unilaterality of

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546-6666



at

the stimulation for ET and Parkinson's di sease but agai nst
the bilateral deep-brain stimulation for both because,
again, the data, | feel, is lacking and the concern
primarily is the safety issue of what is becom ng of these
patients long term | don't think there is enough data to
support the bilateral yet.

MR. SPYKER: Could | also get a clarification from
Dr. Ednondson on the bilateral issues.

DR. EDMONDSON: Basically, in accordance with Dr.
Gonzales, | amin favor of the unilateral use of it both
essential trenor and Parkinson's di sease and basically woul d
refer patients who have had unilateral inplants who desire
t he opposite side done, that they enter a study.

| think that is probably the nost effective way of
really answering these lingering issues.

DR. WLKINSON: | want to rem nd the audi ence that
this panel's deliberations are advisory. The panel, itself,
does not have regulatory powers. So | hope that we have
been hel pful not only to the FDA and the conpany but, even
nore inportant, to all of the Parkinson's and essenti al
trenor patients in the United States, and to the general
public of the United States, as well.

| certainly, personally, appreciate the
presentations that the conpany has nade. They were very
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precise, scientific, thorough. For the deliberations of the
panel, it is really a privilege to be in a roomw th such
experts on both sides of the aisle.

Are we finished now, M. Bossman?

MR KEELY: | just wanted to nmake one | ast conment.
This will conplete the end of the open session. W wll
break for five mnutes. Everybody in the general public is
expected to | eave. Please take your materials with you and
take your trash with you

[ Wher eupon, at 4 o'clock p.m, the proceedi ngs

wer e adj our ned. ]
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