vsSm
VSMDEPARTMENT OF HEALTH AND HUMAN SERVI CES
PUBLI C HEALTH SERVI CE

FOOD AND DRUG ADM NI STRATI ON

CIRCULATORY SYSTEM DEVICES PANEL

Vol une 11

Tuesday, Septenber 16, 1997

8:30 a. m

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



vsSm

Salons A, B and C of the Ballroom
Gai thersburg Hilton
Gai t hersburg, Maryl and

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



vsSm

PARTI CI PANTS

Anne B. Curtis, MD., Acting Chairperson
Voti ng Menbers:

Francis R Glliamlll, MD.
Tony W Simons, M D.

Consul tants Appointed to Tenporary Voting Status:

Salim Aziz, MD.

M chael D. Crittendon, M D.
M chael J. Donmanski, M D.
Renee S. Hartz, M D.

Janes R Pluth, MD.

David J. Skorton, M D.
Cynthia M Tracy, MD.
Ronald M Wi ntraub, M D.

| ndustry Representative:
Gary Jarvis

Consuner Representative:
David A. Gooray, MD.
FDA Staff:

John E. Stuhlmuller, MD., Executive Secretary
Thomas J. Cal |l ahan, Ph.D.

Wl f Sapirstein, MD., MP.H

Bette L. Lenperle, MP.H

Steven W Allis, B.S ME

Lisa M Kennell, B.S.

Steven B. Kurtzman, MD.

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



vsSm

CONTENTS

PAGE
Call to Order - Anne B. Curtis, MD. 4
Conflict of Interest Statenent
John E. Stuhlnmuller, MD. 4
A d Busi ness 6
New Busi ness 6
Open Public Hearing
Gordon Bernard, M D.
Chai r person, FDA/ NHLBI Pul nonary Artery
Cat heterization and Cinical Cutcomes
(PACCO) Wor kshop 6
Open Committee Di scussion 12
Conpany Presentation
Premar ket Approval Application P970030
St. Jude Medical, Heart Val ve Division
Toronto SPV Val ve 18
FDA Presentation - Steven W Allis 36
Panel Reviewer - Mchael D. Crittendon, M D. 42
Adj ourn 122

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



vsSm

PROCEEDIL NGS

CHAI RPERSON CURTI S: Pl ease take your seats. The
first order of business is that the conflict of interest
statenment will be read by Dr. Stuhlnuller.

DR, STUHLMIULLER. The G rcul atory System Devi ces
Panel neeting Septenber 15-16, 1997 Conflict of Interest
Statenent. The foll ow ng announcenent addresses conflict of
interest issues associated with this neeting and i s nade
part of the record to preclude even the appearance of an
inpropriety. To determne if any conflict existed, the
agency reviewed the submtted agenda and all financi al
interests reported by the commttee participants.

The conflict of interest statutes prohibits
speci al governnent enployees fromparticipating in matters
that could affect their or their enployer's financial
interests. However, the agency has determ ned that
participation of certain nenbers and consultants, the need
for whose services outweighs the potential conflict of
interest involved, is in the best interest of the
gover nnent .

W would like to note for the record that the
agency took into consideration certain matters regarding Dr.
Anne Curtis, Jeffrey Brinker and George Vetrovec. Each of
t hese panelists reported interest in firnms at issue on
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matters not related to what is being discussed today. Since
these matters are not related to the specific matters before
t he panel, the agency has determ ned that they may
participate fully in today's discussions.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the participant
shoul d excuse himor herself from such invol venent and the
exclusion will be noted for the record. Wth respect to al
other participants, we ask in the interest of fairness that
all persons nmaking statenments or presentations disclose any
current or previous financial involvenment with any firm
whose products they may wi sh to comment upon.

Appoi ntnment to tenporary voting status. Pursuant
to the authority granted under the Medical Devices Advisory
Comm ttee charter, dated Cctober 27, 1990, as anmended Apri
20, 1995, | appoint the foll ow ng people as voting nenbers
of the Crculatory System Devices Panel for this neeting on
Septenber 15 and 16, 1997: Salim Aziz, MD.; Mchael D
Crittendon, MD.; Mchael J. Domanski, MD.; Renee S. Hartz,
MD.; James R Pluth, MD.; David J. Skorton, MD.; Cynthia
M Tracy, MD.; CGeorge W Vetrovec, MD.; and Ronald M
Wei nt raub, M D.

For the record, these people are special
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government enpl oyees and are consultants to this panel under
the Medi cal Devices Advisory Commttee. They have undergone
the customary conflict of interest review and have revi ewed
the material to be considered at this neeting. Signed,
Debrius Burlington, MD., Drector, Center for Devices and
Radi ol ogi cal Health, dated Septenber 15, 1997.

Appoi ntnent to tenporary status as acting
chai rperson. Tenporary status as acting chairperson is
requested for Anne B. Curtis, MD., for the Crcul atory
System Devi ces Advi sory Panel neeting on Septenber 15 and
16, 1997. Signed, Debrius Burlington, MD., D rector
Center for Devices and Radi ol ogi cal Health, dated Septenber
15, 1997.

CHAI RPERSON CURTI'S:  We have no ol d business |eft
over fromyesterday and no new busi ness before the panel so
we wll nove on to the open public hearing. Tinme to speak
has been requested by Gordon Bernard, M D., chairperson, the
FDA/ NHLBI Pul nonary Artery Catheterization and Cinical
Qut cones Wor kshop.

DR. BERNARD: Good norning. |It's a pleasure to be
here to tell you about sone work that's been going on over
the | ast several nonths that deals with a device that falls
under the purview of this commttee, | believe. This

conference or workshop was the Pul nonary Artery
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Cat heterization and Cinical Qutconmes Conference, which was
held in August, only approximtely a nonth ago.

Thi s process began about six nonths ago and has
moved at |ightning speed, as far as | can tell with regard
to such things. The organizing task force involved the
Center for Devices, Larry Kessler; the National Heart, Lung
and Blood Institute, George Sopko; and also fromthe Center
for Devices, Carole Wbb

The pul nonary artery catheter problemis
encapsul ated in these points on this slide. The use of this
device--and we're tal king about the flotation guided
pul monary artery catheter typically used in cardiac cath
| abs and at the bedside in critical care units and in
operating roons. The use of this device has escalated to
approximately one mllion, sone would estimate 1.5 mllion
catheter insertions per year in the United States al one.

Use is for both diagnosis and nmanagenent. It has a w de
vari ety of operators, surgeons, intensivists, cardiologists,
even nurses in sonme circunstances, anesthesiologists. There
have been no reports that docunent decreased nortality

t hrough use of this device. There are several reports that
associ ate the pulnonary artery catheter use with increased
nortality.

Were are these catheters inserted? These are
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data fromone of the major suppliers of these catheters.
Approxi mately 30 percent are placed in cardiac surgical
patients, nostly in lowrisk patients. Another 30 percent
are in cardiac nedical, nostly in the cath [ab, but a nunber
of these patients nove on to the critical care or the
coronary care unit fromthe cath Iab. Another 25 percent in
surgery, nostly in high risk surgery patients. And 15
percent in the nedical intensive care arena for a total of
100 percent usage.

Does this catheter increase nortality? There are
now several studies in these general areas, cardiac surgery,
acute nyocardial infarction and in mxed | CUs, that suggest
that this catheter increases nortality. Mst notable is the
| ast on this slide, this publication in JAMA, from 1996, by
Conners, et al., and I'Il take that study into a little bit
nore detail.

This study with a title simlar to that which is
on this slide, "The Effectiveness of Ri ght Heart
Cat heterization,” was a prospective cohort study. The
out cone vari able was survival in patients--survival. And
the study was done in patients who received a PA catheter
during the first 24 hours of intensive care stay. Data from
five large teaching hospitals were pooled for an N of 5,735

patients, so it's one of the |argest of such series, but
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what made it unique was the use of the propensity scoring to
adj ust risk and case match.

Qobvi ously, when patients receive a catheter |ike
this, they receive it because they're sick. They're nore
likely to receive it if they're sicker, and therefore it
becones very hard to conpare patients who--in an
observational study--who got the catheter to those who
didn't get the catheter because they nay not be the sane
patients. So this propensity scoring was an attenpt to try
to adjust that and get nmatched patients who didn't have a
catheter. And parenthetically, I'll say that this study
showed that--and others have shown, too--that simlar |CUs
have catheter insertion rates that can range fromas little
as five percent to as great as a hundred percent.

So the variability of use of this catheter
conpletely covers the scale with regard to utilization. In
ot her words, there's no consensus by the nedical comunity,
at | east by these nunbers, that there are clearly certain
patients who need the catheter and clearly patients who
don't. There's a large overlap. So with that, I'll nove
into the Conners study, which showed that the PA catheter,
the adjusted risk, as | nentioned before, showed that the PA
catheter patients had an odds ratio of 1.24. That is their

nortality rate or their odds of dying were 24 percent higher
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t han those who did not get the catheter.

And the risk was highest for those patients--and
there were several subgroups--it was highest for those
patients who had acute respiratory failure, which is the
acute lung injury or adult respiratory distress syndronme or
multi-organ failure. The risk was simlar to controls for
t hose patients who received the catheter for managenent of
congestive heart failure and there was no subgroup that had
i nproved outcone as a result of receiving this catheter.

The lay press got a-hold of this report and these
are sonme of the headlines that ran last fall. In the Boston
G obe: "Routine Heart Procedure Tied to Mortality.” In
Newsweek: "Deep in the Heart: Are Catheters Safe?" In The
New York Tinmes: "A Medical Procedure Done a MIlion Tinmes a
Year May Do Mobre Harm than Good." "Safety of the Catheter”
--and | really like this one--"Safety of the Catheter into
the Heart is Questioned, Startling Doctors."

And |I'm sure there was this | oud outburst of
startle across the country when this article cane out.

These are the professional organi zations that called for the
wor kshop and governnmental societies that called for the

wor kshop to further discuss this. | just show you these as
a list, and, of course, it includes the FDA and the NHLBI as

organi zers. The societies that you see |listed here are very
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interested in this problemand are quite concerned both
about public perceptions and also the nedical realities of
what this catheter can and can't do.

So the purpose of the conference that was put
together in August was to review the current state of
pul monary artery cat heter know edge, to summari ze the
i ndi cations for the catheter and outcones in clinical
practice, and to address technol ogi cal issues related to
i nsertion, maintenance, and use of the catheter interpreting
the data, and to provide options for research and regul atory
action in this area.

The comm ttee was organi zed along four different
subcomm ttees: respiratory di seases headed by Wi deman, Sure
and Parsons; traunma perioperative nmanagenent headed by
Dem i ng and Evans; sepsis/multi-system organ dysfunction by
Cerra and Masur; and cardi ovascul ar di seases by WIlianms and
Kapl an.

There were three main recomendati ons that
emanated fromthis conference or this workshop. The first,
and this was an overriding thenme in all discussions, that
t he professional societies create nmechanisnms for inproved
pul nronary artery catheter training, credentialling and
monitoring. There was serious concern that because of the
wi de proliferation of this device that there were inadequate
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mechani snms to ensure that its operators are properly
trained, and that the device, equipnent and so forth are
properly utilized.

The second was that prospective random zed trials
be constructed that woul d assess safety and efficacy in
these four patient popul ations: persistent refractory heart
failure, acute respiratory distress syndrone, sepsis/septic
shock, and low risk coronary artery bypass surgery patients.
These were the areas--the first three areas were those in
whi ch the catheter has the hi ghest suggestion of increased
risk or increased nortality wiwth its use. 1In the |ast
category, it's a section of patients where nost of the
catheters are used, and there is very little evidence that
the catheter is offering any benefit to the patient. So it
m ght actually be nore |like a cost effectiveness study. Al
of these would require carefully designed control groups.

And | astly, the third recommendati on was to use
the data emanating fromclinical trials in this area and the
standar di zed protocols that would grow fromthese clinica
trials as well as the educational progranms that woul d have
to be an essential conponent of these to inprove the nethods
for evaluation and enpl oynent of nedical devices in
intensive care. This is a nuch bigger problemthan the

pul monary artery catheter. |It's just that the onus right
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now is to examne the catheter since there are so many
reports out there suggesting that this catheter is
increasing nortality in patients in critical care. Thank
you for your attention.

CHAI RPERSON CURTI S: Do any of the panel nenbers
have any questions to ask directly of Dr. Bernard?

DR. DOVANSKI: Yeah, I1'd like to ask you one
question, if I could. | actually had the pleasure of
hearing a bit of this discussion before at NIH, and | guess
|"m struck by a couple things. Qobviously, people who are
not conpetent to do this sort of thing get into trouble
doing it. But | have sone, it's not immedi ately obvi ous- - of
course, credentialling, proper training and things are al
sort of vanilla. O course, they probably shoul d be doi ng
nore of that, and there are probably too many people putting
it in, but I guess | wonder what, you know, one woul d want
to look very carefully to how well they really adjusted risk
in those articles before one conmtted the sort of funding
to that kind of clinical trial as opposed to other clinical
trials that need to be out there. | guess I'mjust not sure
whet her this, you know, all science not being created equal,
whether this is really sonmething that demands that |evel of
attention? | nean what's your thought about that?

DR. BERNARD: Yeah. That's an excellent question.
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Most of these studies can be sort of discussed away. As you
dig into the nethods and the way the patients were divided
and the risks and so forth, you could say, oh, well, that's
j ust because sicker patients get PA catheters; hence, of
course, they die nore frequently. The Connors article did
the best, | believe nost people would agree now, did the
best that we could do with an observational study in which
there was no random zation, and it still came out with this
excessive risk

Now, I'mnot sure that | believe that the risk is
24 percent greater if you get a catheter. Wat |'m
begi nni ng to wonder, though, is if your risk is anything
less if you get a catheter? And so that any risk, any risk
at all, would be unacceptable if it's not providing
informati on that we need. Hence, a prospective study--and
this, see, this last slide, | hope to articulate what the
commttee was interested in here--that the whole gl obal
i ssue of methods of using devices in critical care to guide
t herapy has not been explored adequately. So it's not just
the catheter. [It's howto use the information that cones
fromthe catheter.

CHAI RPERSON CURTI S:  Go ahead.

DR. SKORTON. Wen do you think the proceedi ngs

wll be avail able fromthe workshop because I1'd like to
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request that the conmttee, the panel, receive copies of it?

DR. BERNARD: Sure. W have a draft that's fairly
conplete now, and our target date was the end of this nonth
to have a final draft. W hope to submt this for
publication actually in JAMA, but at whatever point we
consider it to be a final draft, we'd be happy to supply you
with a copy.

DR. HARTZ: Could I ask a question about data
collection? Do you have built into your protocol the
determ nation whether it's the pulnonary artery catheter or
the central line insertion itself that's increasing the risk
because in many of these patients you're going to have
central access, and we need to determ ne whether it's an
acute problemwith the insertion, a late problemw th the
pul monary artery rupture, so another data collection point
is are the catheters wedged? And then the vary late data
poi nt about sepsis. The nost inportant thing that whether
the patient has to have a central line insertion no nmatter
what, which | think everybody here would agree that a
patient having a heart surgery needs a central |ine--

DR. BERNARD: Right.

DR. HARTZ: --for access. So make sure that's
i ncluded in the--

DR. BERNARD: No. That's exactly right. And, in
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fact, the charge to this commttee or this workshop was not
to actually design the clinical trials but nore to suggest
the areas where the questions are nost burning. And so we
didn't really get into study design except that it was quite
tenpting to think about it along the lines that you
descri be, and one of the recurring thenes was that there are
really two questions that will be tested or should be tested
in these studies. One is catheter versus no catheter, and
what ki nds of conplications these patients have. And then
managenent strategies tied to catheter data and nmanagenent
strategies tied to non-catheter data. And so those m ght
actually be factorial designs in a clinical trial to get at
just exactly the questions you ask. Because, you know, al
of these patients have--at least the critically ill patients
and adult respiratory distress syndrone and sepsis have
recurrent bouts of sepsis, and so the only way to determ ne
whet her that's catheter related is to random ze these
patients, for exanple. | nean there are many ot her
possibilities although sepsis |oons | arge as one of the nost
i kely causes of excess nortality if there is excess
nortality.

CHAI RPERSON CURTI S:  Ckay. Thank you.

DR. BERNARD: Thank you.

CHAI RPERSON CURTI S: Before we nove on to the
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conpany presentation, Dr. Domanski wanted to tal k about the
design of these clinical trials, and | suppose it's a little
bit of old business from yesterday.

DR. DOVANSKI: | apologize. | know this is kind
of a get-away day, and I'mnot going to take a lot of tinme
doing it. But, you know, one of the things that was clear
yesterday is that it would be useful to be able to, with
sonething that's been around as |ong as these prosthetic
val ves have, to create historical controls. The difficulty
is that the literature may well not be there, and it may not
be so easy to access people's original data and things.
That's another way of trying to do it.

Anot her approach would be, in fact, to random ze
patients, to truly random ze themto one or the other, but
accept the fact that it's not practical to ask for a
suitably power trial as we usually use that term but sinply
random ze them accept a five percent power or ten percent
power or three percent, whatever the power conmes out with a
reasonabl e nunber, and | think that the conpanies did
reasonabl e nunbers yesterday. Accept the fact that the
power is |ow and at |east know what you're |ooking for.
You're |l ooking for a truly gross difference, but | suspect
that that would at |east allow one to quantitate what kind

of gross difference one doesn't see or does see rather than
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just having the panel sit around and chat about uncontroll ed
data, which is just kind of putting your thunmb up in the

wi nd and seeing which way it's bl ow ng because | guess we'd
see a gross difference, but that would be a cl eaner way of
doing it, and knowi ng precisely where we stand in the
process and being able to titrate the process, maybe even
down in terns of nunbers. |'mnot sure. Maybe they need to
do fewer, not nore.

But it's one of handling it and getting away from
the problem of being totally uncontrolled, but also not
forcing historical controls that probably are not going to
be very useful in that field. That's ny idea for the
nmorning, but I think it mght be something that's worth
consi dering anyway.

CHAI RPERSON CURTI S: Ckay. Thank you. | think
since we've just started, we'll go right ahead and nove on.
The presentation this nmorning i s Premarket Approval
Appl i cation P970030, St. Jude Medical, Heart Valve Division,
the Toronto SPV Valve. And we wll start wth the conpany
presentation. Just before we get started, since there are a
| arge nunber of you, if you would go down the |ine and
i ntroduce yoursel ves and your financial interest in the
pr oduct .

DR. BACH. David Bach, University of M chigan.
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|"ma paid consultant to St. Jude.

MR. FLORY: Alan Flory, St. Jude Medi cal.

M5. McCALLUM  Lisa McCallum St. Jude Medi cal

MS. BURLEY: Fonda Burley, St. Jude Medi cal.

M5. VWENELL: Karen Wenell, St. Jude Medi cal

DR. GOLDMAN:. Bernard Gol dman, University of
Toront o, surgeon, principal investigator on the Toronto
Board, the Board of St. Jude for the Toronto Valve, and a
clinical instructor in the SIMInstitute, and | receive a
consultant's fee.

MR. SHEPARD: Good norning, |adies and gentl enen.
|"m Terry Shepard. |'mthe president of St. Jude Medi cal
Heart Valve Division. It's a pleasure for nme and for us to
be here this norning, and 1'd like to thank the panel and
FDA for this opportunity. As many of you may know, St. Jude
Medical is the world's | eading producer of prosthetic heart
val ves; sone 800,000 St. Jude nedi cal val ves have been
i npl anted since the conpany was founded over 20 years ago.
And we remain commtted today and in the future to providing
physi cians and their patients wth the best solutions for
heart val ve di sease in the broadest sense.

The Toronto stentl ess porcine valve, or Toronto
SPV val ve, being discussed here this norning represents an

i nportant product devel opnent effort for our conpany and we
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believe an inportant advance in the managenent of heart
val ve disease. It is today commercially available in
virtually all other major markets of the world. It is the
nost widely inplanted stentl ess porcine valve in those
mar kets, and we wel cone the opportunity to discuss it with
you this norning.

| mght also add that we appreciate the
opportunity to engage with FDA in what has been a novel
interactive PMA process which we believe is a nore
productive and efficient way of bringing these new products
to patients nore expeditiously.

We have prepared three brief presentations for you
this norning on the Toronto SPV. The first will be a
description of the valve inplant technique by Dr. Bernard
Gol dman from Sunnybr ook Heal th Sci ences Center in Toronto.
Dr. Goldman is one of the main investigators for |DE study
and has extensive clinical experience with this particular
valve. Along the way, Dr. CGoldman will descri be sonme of the
novel design concepts that are behind this valve as well as
its clinical utility.

The second presentation is the data itself, a
summary of IDE clinical study results by Karen Wnell from
St. Jude, the principal clinical research scientist for this

st udy.
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The third presentation will be by Dr. David Bach,
who is associate professor of cardiology at the University
of Mchigan. Dr. Bach has served as an independent
echocar di ograph core lab consultant for the |IDE study and he
will provide a very crisp overview of the uni que and
i nportant henodynam c characteristics of the Toronto SPV
valve, and with the consideration of the panel, we would
like to actually make two other very brief presentations
that are not reflected on this particular slide, but which
we believe will be hel pful to the panel, given yesterday's
di scussions regarding the inportance of training wth these
new stentl ess xenografts and the issue of post-market
surveillance as well.

Peggy Mal i kowski, the marketing manager for St.
Jude for this product, wll give a very brief summary of the
conprehensive training prograns in place at St. Jude
covering this valve as well as other devices, and Karen
Wenel |, who | just nmentioned, will cone back and briefly
descri be our proposal for post-nmarketing surveillance
studies already submtted to FDA

In addition to Dr. Goldman and Dr. Bach, the
investigators listed on this slide are available in the
audi ence to address specific questions that you may have

concerning patients or the clinical use of the valve. They
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are Dr. Ed Verrier fromthe University of Washington in
Seattle, one of the larger U S. sites in the study; Dr.
Tirone David from Toronto General Hospital, the inventor of
the valve, and | m ght add the surgeon wi th perhaps nore
experience wth stentless xenografts than any other; Dr.
Harry Rakowski, the chief of echocardi ography al so at
Toronto General; Dr. Mchael Petracek from St. Thomas
Hospital in Nashville, the other mgjor U S. center in the
study; M. John Pepper fromthe Royal Bronpton Hospital in
London, the larger of the two UK sites in the study; and Dr.
Fred Schoen, professor of cardiac pathol ogy at Harvard and
Bri gham and Wnen's.

Finally, several representatives from St. Jude
Medi cal are avail able to address any questions that you may
have concerning the clinical study analysis, the in vitro
testing of this particular valve or the manufacturing
procedures regarding the Toronto Valve. Responses to your
questions will be directed by Fonda Burley, our regulatory
subm ssions manager, and with that, let ne introduce Dr.
ol dman.  Thank you.

DR. GOLDVMAN:  Madam Chairperson, may | take this
monment to rem nd the panel that the last tine a group of
Canadi ans cane to Washi ngton we burned down the Wite House.

That was in 1812, and | prom se that we'll be nore polite
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and nore civil on this occasion.

The Toronto stentless porcine valve is a
subcoronary inplant. It is an intact porcine valve. The
sinuses are scall oped specifically for subcoronary
i npl antation without the need for surgical nodification.
Enough aorta is left behind to support the conm ssural posts
and the leaflets. The tissues have been treated with 0.5
percent gl utaral dehyde at | ow pressure fixation. There is a
fine polyester covering which is to facilitate suturing and
tissue ingrowh. There is, as you can see fromthe
undersurface, a large |eaflet coaptation surface, and |"'|
describe that further.

One can see that the Toronto stentless porcine
val ve provides a larger orifice to annulus ratio when
conpared to a stented valve of the sane dianeter. There is
a nore favorable internal to external dianeter relationship
and a larger effective flow area. The rationale behind the
Toronto SPV valve is that it is neasured to fit within the
aortic conplex and it is designed to becone a functi onal
unit within the host aortic root.

This is achieved by the sizing technique.
Commonly a transverse aortotony is perfornmed. This allows
the insertion of a sizer, which is clear plastic which one

can | ook through, which facilitates neasuring the
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si notubul ar junction and the annulus. |In aortic valve

pat hol ogy, the sinotubular junction is commonly |arger than
the annulus. W choose the sinotubular junction dianmeter to
determ ne the size of the valve. Sinotubular junction may
be 25 mllimeters and the annulus 23 mllinmeters, and that
allows us to insert one size |arger.

This mnimzes the risk of aortic insufficiency by
providing a large | eaflet coaptation surface. The notches
120 degrees apart on the sizer and on the interior surface
of the valve facilitate accurate alignnent of the
comm ssural pillars and thus accurate valve positioning. By
retaining the normal sinuses of the aorta, of the host
aorta, the diastolic pressures allow dissipation of closure
stress on the host aorta rather than on the |eaflets.

The surgical technique is facilitated by these 120
degree markers on the inflow surface. The inflow suture
line is sinple and interrupted. The outflow suture line
frompillar to pillar to pillar is a continuous running
suture. The clinical information and summary wi |l be
presented now by Karen Wnell.

M5. VWENELL: Good norning. 1'd like to present
the results of the clinical study conducted by St. Jude.

Qur clinical study was conducted at 12 sites in North
Anmerica and England. Two sites participated in England,
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The Royal Bronpton Hospital in London and Harefield Hospital
in Harefield. W had four sites in Canada: Victoria Ceneral
Hospital in Halifax, Nova Scotia; the Toronto Cenera
Hospital and Sunnybrook Health Sciences Center in Toronto;
and Holy Cross Hospital in Calgary, Alberta.

There were six U S. centers: the University of
Washi ngton Medical Center in Seattle; Cedars-Sinai in Los
Angel es; Barnes Jew sh Hospital in St. Louis; St. Thomas
Hospital in Nashville; Sentara General Hospital in Norfolk
and Lankenau Hospital in Wnnewood, Pennsyl vani a.

The first inplant of a Toronto SPV val ve took
pl ace at Toronto CGeneral Hospital in July of 1991. Since
that time, 577 patients have been enrolled in this cohort.
The total followup is 1,081 valve years with an average
followup of 1.9 valve years per patient. The range is zero
to 5.2 val ve years.

67 percent of the patients enrolled in the study
were male. And the nean age was 65.6 years. The objectives
of the study were to denonstrate the safety and
effectiveness of the Toronto SPV val ve and to characterize
the patients within the study popul ation. The nost commonly
identified etiology was calcification foll owed by congenital
defects. Patients with nore than one etiology identified
appear in nmultiple colums.
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85 percent of the val ves inplanted ranged between
sizes 25 and 29 mllineters. Wth stented conventi onal
val ves, the nore commonly inplanted sizes are between 19 and
23 millinmeters. Approximately half of the patients had
concomtant surgery. 40.6 percent underwent coronary
bypass. These percentages are simlar to those seen with
ot her popul ati ons under goi ng AVR

Preoperatively, 54 percent of the patients were in
NYHA functional Cass Il or V. By six nonths
post operatively, approximately 98 percent were in functional
Class | and Il, and these percentages renmai ned constant over
the course of the follow up

Presented here are early and | ate conplication
rates for five serious adverse events associated with val ve
repl acenent as well as reoperation and death. Early rates
are presented as sinple percentages and |ate rates as
percent per patient year. bjective performance criteria
for heart valves appear in the far right colum. One
nmeasure of valve safety states that late rates for these
five conplications nust be less than twice the OPC rates.
No OPC rates have been established for reoperation and
death. 1'd like to nmention here that a very broad
definition of thronmboenbolismwas used in this study.
Centers were required to report any peripheral or
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neur ol ogi cal event no matter how short the duration or how
m nor the synptons.

When t hronboenbol i sm was reeval uated using the
current definitions published by Ednmunds in 1996, the early
rate dropped from1l.7 to 0.9 percent and the late rate from
1.4 percent per patient year to 0.5 percent per patient
year .

Al rates for the Toronto SPV valve are
statistically significantly ower than twice the OPCs with
p-val ues of |ess than .05.

The next series of slides will present
Kapl an-Meier |ife tables for these events. 1'd like you to
note that a truncated scale from80 to 100 percent is used.
The 95 percent confidence intervals appear in blue and
across the bottomare the nunber of patients at risk for
each interval

Approxi mately 12 percent of the patients in this
study were di scharged on anticoagul ant therapy. This
i ncluded five percent fromone institution where the
patients were routinely sent hone on Cum dan for three
months. The rest of the patients were receiving
anticoagul ants for atrial fibrillation or a history of TIA
or stroke. Four anticoagul ant-rel ated henorrhage events
occurred within this patient population. One patient had
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atrial fibrillation and the other three had history of TIA
Al four were being followed by their | ocal physicians and
two were known to be nonconpliant with their anticoagul ant
regi men.

Si x cases of prosthetic endocarditis were
di agnosed within this cohort. Five of the cases occurred
within the first six weeks post-op, and the six at 18 nonths
resulted froman abscess in the patient's hand.

17 paraval vul ar | eaks were identified. Al the
patients were asynptomatic, and the PV | eaks were noticed on
echo conducted as part of the clinical study. No
intervention was required. PV |eak was eval uated across
val ve sizes and across tinme and no trends were seen.

Using the original study definition, there were 24
t hronmboenbol ic events with a one-year freedom from
t hronboenbol i sm of 96.5 percent and a three-year freedom of
93.9 percent. Based on the current definitions, 13 events
were elimnated. Three because they occurred in the
i mredi at e post-operative period, and ten were reclassified
as TIAs. This slide presents the Kaplan-Mier freedom from
enbolismfor the remaining 11 patients. One year freedom
fromenbolic event is 98.4 percent and three year is 97.1
per cent .

Four explants occurred within this cohort. All
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were the result of endocarditis. Two patients successfully
recei ved a honograft. However, the other two patients did
not survive.

This slide presents a breakdown of causes of death
wWithin the study. The linearized rate for all cause
nortality was 2.3 percent. O the eight valve rel ated
deaths, two occurred in the early post-operative period.

One was the result of endocarditis. |In the second case, the
patient was hospitalized for heart failure and hypertension
and died suddenly. The famly refused an autopsy so the
exact cause of death could not be identified. O the six

| ate deaths, three were caused by endocarditis and two by
anticoagul ant related cerebral henorrhage. One patient was
found dead at home. Again, the famly refused the autopsy
so the cause of death could not be determ ned.

This slide presents the Kapl an-Meier freedom from
death for all cause nortality. 16 deaths occurred within
the first nonth post-inplant, 15 between one nonth and one
year, and nine patients died after one year.

This is the Kapl an-Meier freedom from
val ve-rel ated deaths. O the eight deaths, seven occurred
within the first six nmonths post-inplant and one occurred at
18 nonths as a result of anticoagulant rel ated cerebral

henor r hage.
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In sunmary, 98 percent of the patients were NYHA
functional Cass | or Il throughout the follow up period.
Complication rates were statistically significantly | ower
than twi ce the FDA objective performance criteria with p-
values of less than .05. And no unanticipated adverse
events were reported. Dr. David Bach will now present a
summary of the henmodynam c data. Thank you. Thank you

DR. BACH. Thank you. In the next few m nutes,
I'"d like to denonstrate the echocardi ographi ¢ appearance of
the Toronto SPV valve followi ng inplantation, briefly review
t he henodynam cs including freedomfromaortic regurgitation
and briefly discuss left ventricular nmass regression as a
nmeasure of effective relief of outflow obstruction.

Thi s echocar di ogram denonstrates the appearance of
a normal aortic valve. The characteristics of the valve are
those of thin, discrete leaflets inserting directly into the
root of the ascending aorta. |In systole, the leaflets open
fully, nearly disappearing against the wall of the ascending
aorta and providing a maximal orifice for flow of bl ood
|l eaving the left ventricle. The problens associated with
conventional stented porcine valves are depicted in this
schematic slide.

Shown on the bottomis a conventional stented

val ve. The prosthetic sewing ring of the valve occupies
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space within the aortic annulus and to sone degree obstructs
bl ood |l eaving the left ventricle. Prosthetic stents
protruding into the ascending aorta al so occupy space and to
sone degree further obstruct flow |In contrast, the Toronto
SPV val ve, a stentless valve, has no prosthetic sewing ring
and no prosthetic struts. It's nolded to the inner wall of
t he ascending aorta and provides maxi mal orifice area for

bl ood I eaving the left ventricle.

Thi s conposite denonstrates the conparison on
echocar di ography between a normal aortic val ve above and a
Toronto SPV val ve below. The characteristics that these two
val ves share in comon are those of thin, discrete leaflets
inserting directly into the wall of the ascending aorta,
full excursion of the leaflets, opening fully in systole,
nearly di sappearing against the wall of the ascending aorta.

The next three slides will summarize the
henmodynam ¢ data associated with the valve. Al of the data
are derived at one year post-inplantation. The data are
expressed as nean plus or mnus one standard devi ati on and
are stratified by valve size. On this slide, there is nean
pressure gradi ent denonstrating excellent | ow nmean pressure
gradient for all valve sizes, and as expected | ower
gradients for the larger valve sizes, sonewhat higher
gradients for the | ower valve sizes.
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Peak pressure gradient, again in mllimeters of
mercury, at one year post-inplantation again denonstrates
very |l ow transval vul ar gradi ents associated with the val ve.
Effective orifice area, again, at the one year tine point,
denonstrates 1.3 square centinmeter effective orifice area
for the smaller valve sizes to a high of 2.5 square
centineters for the larger valve sizes.

This slide denonstrates the conparison of in vitro
and in vivo data for calculated effective orifice area
across the range of sizes tested. It shows excellent
correlation between the in vitro and in vivo data. This
slide denonstrates the very | ow incidence of aortic
regurgitation associated with the valve. The one year tine
point is depicted here. One and a half percent of patients
did not have aortic regurgitation quantified on the one-year
time point echo.

O the remaining patients, 89 percent had no
aortic regurgitation. Four percent had trivial aortic
regurgitation. Echocardiography is exquisitely sensitive at
detecting aortic regurgitation, and | believe this
enphasi zes the very | ow incidence of significant aortic
regurgitation associated with the val ve.

The very low incidence of aortic regurgitation is

mai nt ai ned over tinme depicted in the early post-operative
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period, six nmonth, one year, two year, and three year
post-inplant tinme periods. The incidence of no aortic
regurgitation in red is maintained; trivial and mld aortic
regurgitation remain the sane. There remains a very, very

| ow i nci dence of significant aortic regurgitation throughout
t he period of study.

Aortic val ve disease, and particularly aortic
stenosis, result in left ventricular hypertrophy and an
increase in left ventricular mass. Followi ng aortic val ve
replacenent, the ventricle may favorably renodel with
regression of left ventricular hypertrophy. The degree of
left ventricular nmass regression is an indication of the
functional relief of outflow obstruction and the adequacy of
the effective orifice area of the valve.

These data denonstrate the left ventricul ar nass
i ndex, the left ventricular mass index to body surface area,
follow ng inplantation of the Toronto SPV val ve early
post-i npl antation, six nonths, one year, two years, and
three years post-inplantation. There is a statistically
significant decrease in left ventricular mass index of seven
grans per neter squared in the first six nonths and a
further decrease of nine grans per neter squared from six
months to one year. This is a neasure of the functional

significance of relief of all the outflow obstruction.
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To summari ze the henodynam cs, the echocardi ogram
denonstrates thin nobile leaflets, their very | ow
transval vul ar gradients and a |arge effective orifice area,
and a |l ow incidence of significant regurgitati on associ ated
with the valve. Significant left ventricular mass
regression is another nmeasure of the functional significance
of relief of outflow obstruction. The Toronto SPV val ve
provi des a consi stent sub-coronary design with a
reproduci bl e inplant technique. It has near natural
henmodynam cs and a safety and efficacy has been established
for all valve sizes inplanted.

|'d now li ke to introduce Peggy Malikowski who
W Il discuss the training programat St. Jude Medi cal

MS. MALI KOABKI :  St. Jude Medical has devel oped
the SIMInstitute, which is a worl dw de educati on program
designed to train surgeons on the application of a variety
of products. This programcurrently has been utilized to
support the Toronto SPV valve, allografts as well as
annul opl asty rings.

The objectives of the programfor the surgeon are
to hel p the surgeon understand the design, the clinical
aspects and clinical advantages of the Toronto SPV valve, to
review the sizing and inplantation procedure for the valve,
understand in nore detail the clinical results, and then
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finally to apply this in a practical wet |ab setting.

The conponents of the SIMInstitute actually are
threefold. A lecture session reviews the history and
rational e of the Toronto SPV val ve and of stentless val ves
in general, as well as exploring the current clinical
experience wth the Toronto valve. Tel econferencing and
vi deoconferencing allows tine to view a variety of surgical
procedures and inplenentati on aspects of the valve. And
then finally the program concludes with a wet |ab experience
whi ch allows the surgeons to work with the valve really in a
controll ed setting.

The physician's manual that acconpanies the
Toronto SPV val ve includes a very detail ed and thorough
di scussion of the sizing and inplenentation aspect of the
device. The principles used for aortic valve repl acenent
can be adapted for utilization of the Toronto SPV valve. W
utilize SIMInstitute as an option for surgeons to attend
t he program based upon their surgical need and experience
level. W do highly recomend their attendance at this
program and we do support that there is a m nimum of one
attendee per open heart center for our SIMinstitutes. |If
you have any further questions about the SIMInstitute,
invite you to direct themto our consultants that are here

today as many of them have served as faculty nmenbers for the
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SIMInstitute.

Now, | invite Karen Wnell back to the podiumto
cl ose our presentation.

M5. VWENELL: In response to sone comments fromthe
panel yesterday on post-market surveillance and in sonme
di scussion that we've had with FDA, SIJM has put together a
draft proposal of a post-nmarket study for the Toronto SPV
valve. In your notes that you receive fromthe FDA, | think
you'll notice that the first three points are identified.
The first: to further characterize |long-termsafety and
efficacy SIMwoul d address by following the North Anmerican
cohort to the year 2002. Presently, patients have stil
been enrolled since the data closure date of January 31, and
there are approximately 450 patients in the cohort in North
Aneri ca.

Safety woul d be addressed by collecting
information on the follow ng conplications: bleeding,
endocarditis, structural deterioration, nonstructural
dysfunction, enbolism valve thronbosis, reoperation and
death. Additionally, nortality and autopsy information
woul d be obtained. SIMwould nmake every effort to obtain
val ves either fromexplant or fromautopsy to be returned
and eval uated by a core pathol ogy | ab.

To obtain informati on on detection of rare events,

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



vsSm

SIMis pursuing accurate and cost effective nmeans, possibly
the use of Equifax to track nortality for the valve. As far
as determning predictors or surrogates for valve failure,
we feel there are two nethods of doing this. The first, in
vi vo, on annual echocardi ography exam all patients in the
cohort woul d be requested to have an echo, and this can be
used to identify early changes in the valve or val ve

per f or mance.

In vitro, during the five years of the
post - approval study, explanted val ves and those obtai ned
from autopsy would be returned to a core pathology |ab for
evaluation. Additionally, all Toronto SPV valves from North
Anmerica returned to SJMvia our FER, or field experience
report system wll be evaluated at the core lab. Once the
devi ce eval uation has been perfornmed, a copy of the conplete
report would be forwarded to the surgeon and/or |ocal
physi ci an.

Finally, SIMwould provide annual reports to the
FDA. This would include adverse events, the use of possibly
Equifax to detect rare incidence, and both in vivo and in
vitro reports on the function of the valve. Thank you.

CHAI RPERSON CURTI S:  Okay. Thank you. We'Ill nove
on now to the FDA presentation by Steven Allis.

DR ALLIS: Good norning. M nanme is Steven
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Allis. I'mthe lead reviewer for the Toronto SPV PVA
application. Can | have the first slide, please? The
Toronto PVMA was reviewed by the FDA staff identified on the
slide. The information presented in the panel packs
provided to you before the neeting represented over a year
of work with the FDA review team and St. Jude Medi cal

Next slide. This norning | wll first present a
short description of the Toronto valve. Next, | wll review
the device's safety and effectiveness data, followed by the
study limtations and a review.

Several Toronto valve design features are worth
hi ghlighting. The device is essentially constructed of an
exci sed porcine aortic valve that was cross-linked with
gl ut ar al dehyde. The device is available in eight sizes and
packaged in its finished formready for inplenmentation

Next slide. This slide shows the FDA
recommendati ons and what the Toronto study collected. FDA
recommends that conpanies collect the m ninum quantity of
data in heart valve clinical trials. The heart valve
gui dance lists these recommendations, the first of which is
the collection of at |east 800 patient years of follow up
data. The 800 patient year criterion is also a requirenent
of the objective performance criteria, historical control
met hod.
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The Toronto study was successful in neeting the
800 patient year requirenent. Go back to the previous
slide. The second criterion recommends that at |east three
centers follow at | east 50 patients for one year. The
Toronto study had four centers wth nore than 50 patients
followed for a year. The third recomrendation instructs
conpanies to collect one year of followup data for 15 of
each device size. |In the Toronto study, the 23, 25, 27, and
29 mllinmeter valves had one year of data for nore than 15
patients. There were zero 19 mllimeter patients foll owed
for a year because there were no inplantations of this valve
Si ze.

Next slide, please. For the safety evaluation,
nmortality, nmorbidity in the perioperative period were
measured as incidence rates. Late events as linearized
rates. The early event rates are conpared to val ues
reported in selected literature articles. Late event rates
are recorded as linearized rates for conparison to the
obj ective performance criteria outlined in the heart val ve
gui dance. In both respects, the Toronto val ve out perforned
these historical values for all adverse events.

Next slide, please. In our evaluation of
ef fecti veness, preoperative New York Heart Association
functional classification was conpared to that one year
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after surgery. 352 patients were in Class | at one year
conpared to only 24 preoperatively. Three patients were in
Class |V conpared to 48 preoperatively. Only three patients
failed to inprove functional status. Further evaluation of
ef fecti veness was undertaken wi th echocardi ographic
assessnent of henobdynam c performance at three nonths, six
nmont hs and annual ly thereafter.

At 12 nonths val ve gradients and effective orifice
areas were near normal in value, conpared favorably to
results reported for stented biografts reported in FDA
selected literature articles. Additional data
substantiating this performnce were provided from
concurrent studies of stented hedografts [phonetic] and
al lograft valves at three of the study centers using the
sane echocardi ographic protocol. Median cardiac indices
were within normal imts for these studies.

Val ve regurgitation was absent in 362 patients
whi ch conprised 88 percent of the one year patient
popul ation. 16 patients had trivial, 21 mld, and five
noderate | eak at the three-nonth foll ow up evaluation. One
patient had severe regurgitation and no record was avail abl e
for four patients.

Henodynam ¢ function tended to inprove during the

first year before stabilizing at subsequent eval uations.
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Regurgitation did not deteriorate during this period. Next
slide, please.

The Toronto study was limted in four respects.
No data are available for the 19 mllineter valve size.
Only imted one-year data are available for the 20, 21 and
22 mllinmeter valve sizes. This limtation should be taken
in context with clinical henbdynam c evi dence of increased
val ve inpedance with increasing valve size. A second
[imtation coromon to acute heart valve studies is due to the
short duration of this clinical trial. Data extending
closer to the expected life of this device is necessary for
an assessnent of durability and calcification. Usually
ti ssue heart valves are expected to last eight to ten years.
The Toronto study reports data to four years. A third
[imtation is the paucity of information related to
expl anted heart valves. The conpany attributes this
limtation to the difficulty in obtaining explants fromthe
fol | ow-up physicians, nost of which are not involved with
the clinical centers. Explant data can be critical in the
assessnment of valve function and device durability.

Lastly, 75 percent of the Toronto study cohort
were treated at four institutions outside of the United
States. 48 percent of the study was conducted at two of

these centers. This [imtation restricts our ability to
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assess the need for physician training. Last slide, please.

In review, as you discuss the data presented here
t oday, please keep in mnd the specific questions presented
in Section 1 of the panel pack. These questions generally
relate to device |abeling, the adequacy of the data
presented by the sponsor, post-approval study requirenments
and the FDA historical control nethodol ogies. Again, I'd
like to ask for the panel's comments regardi ng the use of
t he non-concurrent historical controls detailed in the panel
packs. Both nethods, the objective performance criteria and
the literature articles, attenpt to aid your eval uation by
surveyi ng and condensing the available literature.

The objective perfornmance criteria represent the
safety data presented in approximately 80 articles published
in the 1980s. The new literature article approach that's in
t he panel packs, in there the articles are selected by FDA
revi ewers based on how well the article's denographics match
the study patient population. Another feature of this
method is how the data are presented. Instead of a single
sinplified linearized rate for each safety outcone, all
safety and effectiveness information for the chosen articles
are presented for your review.

Pl ease keep the inherent limtations of historical

controls in m nd when considering the adequacy of these
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met hods. Your feedback on these nethods as applied to the
Toronto study data is critical to FDA's attenpts to inprove
the quality of the information presented for panel review
Lastly, we are also interested in whether the new historical
control nethod shoul d suppl enent or supplant the objective
performance criteria. Since the articles on which the

obj ective performance criteria are based are fromten to 15
years ago, they may no | onger represent the current state of
the art of stented tissue heart val ves.

Because of inprovenents in heart valve technol ogy,
FDA is considering abandoning the nethod all together. W
appreci ate your careful consideration of these issues.

Thank you.

CHAI RPERSON CURTI S:  Thank you. We'll nove on to
start the panel review The lead reviewer fromthe panel is
Dr. Mchael Crittendon.

MR. CRITTENDON. Good norning. 1've had an
opportunity to review the panel pack and think that the
clinical summary provided by | presune St. Jude was quite
excellent. | enjoyed reading it. | reread it again |ast
night and really found it fairly easy to read. | think it
was the best of the three that we've had to eval uate these
past couple of days and found the information fairly easy to
find.
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|"mgoing to comment on five areas. One is the
henmodynam cs; (2) calcification; (3) the issue about aortic
regurgitation; technical aspects of the inplantation; and
then just design. These are nore curiosity points for ne
approaching it like I would if this was a new device that a
sal esman were to bring to ny office, saying, Dr. Crittendon,
woul d you consider putting this valve in, and | had the
uni que opportunity, instead of having a guy on the front
lines comng to ne with his conmputer and bookbag full of
val ve sizes, et cetera, | can ask the data fromthe primry
or principal investigators. So this is a unique
opportunity.

The first thing I want to ask about was the
henmodynam cs, and several places in the panel pack, it talks
about the rate of the left ventricular mass i ndex
regression. And | was just curious to find out is this
different than any of the other stented val ves or stentless
val ves, for that matter? |Is this sonething that we see?
|"msure we see this with every type of aortic valve
replacenent, particularly for aortic stenosis; is this nore

accelerated for the Toronto val ve?

DR. BACH: | don't think we can nmake a direct
conparison. It's never been studied one val ve versus
another. | think people are beginning to | ook at |eft
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ventricular mass regression in this field. | have to say
that from seeing these echoes, it appears to be very
prom nent and early, but that's really a gestalt answer to
your questi on.

MR. CRI TTENDON:  Anot her question about
hemodynam cs is that, you know, obviously getting
post operative caths are going to be difficult so we're going
to be relying on echo data to follow these patients either
in a post-market analysis or just in general. The question
| have on page 4-10 of the panel pack, in the FDA di scussion
or review of the PMA, there was sone di scussi on about
di screpanci es between the core | ab echocardi ographers, i.e.,
that there was sone difference between the core or the
| arger sites versus the hospitals. And | wonder if that is
going to be a problemin terns of further evaluating the
data as we go out fromthis particular cohort? Could
sonebody maybe fromthe FDA comment on what they found, just
to reiterate that for us? And then maybe have the
echocar di ographers representing St. Jude conment on that?

MR. DAWSON: Good norning. |'mJohn Dawson, the
FDA's statistician on this application. W had a difficult
time when we had the core | abs results presented because
there was a good deal of variation anong hospital to

hospital, and in every dinension we | ooked at there just
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seened to be inconsistency between the hospitals and the
core | abs, and we basically decided we were just going to
have to choose one approach or the other, taking the
clinical results or the core lab results. And we opted for
the hospital results because at | east then we had 100
percent. And if the conpany had submtted everything to a
core |lab, we wouldn't have had that issue.

Utimately, | think it comes down to sinply
| ooking at the overall averages or the average results that
the core lab attained and conparing that with the overal
averages for the hospitals thenselves. And on that plane or
that sort of very sunmary dinension, the two were in fair
agreenent with each other. Fromny point of view, since we
had deci ded we woul d use the hospital data, the problem of
why the core |ab would get sonething different than the
hospitals did, to nme was not a very interesting question, or
at least it's kind of secondary, | think.

MR CRITTENDON. |Is there a way we can reconcile
this, and I guess just fromthe point of view of being
consistent? Qobviously, there's inter-observer variation.
see that in ny own hospital. So |I nean | understand these
issues. | don't think it's a point of contention nore or
| ess than just resolving it so that we feel confident that

when we | ook at the data that everyone is in agreenent that
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it represents what we think is the best way of |ooking at
it.

VMR. DAWSON: Well, the core |lab presented a
detail ed expl anation of the problem and why they thought
that there woul d be di sagreenents between what they got and
what the hospitals got and perhaps the clinical fol ks can
comment on that. It didn't nmean a great deal to ne.

DR. BACH. There are a couple of sources where the
core lab, well, where two observers may get different
nunbers. One is just inter-observer variability or even
intra-observer variability where there will be sone random
scatter. In addition, there may be sone net hodol ogic
di fferences with how things are neasured and one exanple is
if a site neasure is using Mnode and the core | ab neasure
is using 2-D or vice versa, that may lead to different
nunbers. The nunbers are going to be relatively simlar in
cal i ber and conparison for change will be simlar to conpare
different groups at different hospitals. It's nice to have
then a single nmethodol ogy for doing it.

The bottom line, though, is clinically the valve
had excellent characteristics no matter what nunbers were
used, and if there was a few percent variation in one nethod
or another, it did not result in a significant inpact on the
actual data in the end.
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MR. CRITTENDON: Okay. The next issue | want to
tal k about or ask about was the calcification. As opposed
to the valve we | ooked at yesterday that apparently has zero
pressure fixation, this has |low flow or | ow pressure
fixation, and I'mwondering if that's going to nake a
difference vis-a-vis calcification? |Is there any--do you
have any kind of specul ation of whether or not this would be
the case or not?

M5. BURLEY: I'msorry. | mssed part of your
gquestion. Could you please repeat it?

MR, CRITTENDON. Did the process of zero pressure
fixation in glutaral dehyde versus | ow pressure fixation in
gl ut ar al dehyde, would that contribute nore or less to nore
calcification, less calcification, doesn't nake a
di fference?

M5. BURLEY: | would like to ask Dr. Schoen to
address this question.

DR. SCHOEN: Good norning. |'m Frederick Schoen
from Bri gham and Wbnen's Hospital in Boston. |'ma paid
consultant to St. Jude, and St. Jude is contributing to ny
expenses in being here. |I'mnot aware of any data in the
literature or otherwise that relates the pressure at which a
cusp is fixed to its propensity to calcification.

MR, CRITTENDON. And then, I'msorry, Dr. Schoen,
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you had an opportunity to | ook at sone of the explants. D d
you notice any tissue calcification there?

DR. SCHOEN: | had the opportunity to |look at six
expl anted val ves, the | ongest one going to 145 days. And
there was no evidence of calcification in any of those six
explants in either the cusps or the aortic wall.

MR. CRI TTENDON: Thank you. Now, for aortic
regurgitation, I had a little bit of trouble reconciling the
data presented on page 5-86 versus that in Attachnment 3. In
Attachnment 3, it details the preoperative diagnosis and sonme
ot her characteristics of each patient, each of the 577
patients, but on page 5-86, it tal ks about, | think, 433
patients. Wien | just did sone sinple math, | found that
there were 47 patients who had regurgitation and principally
nost of these patients were in the larger sizes in the 27
and 29 sizes. | was just wondering if that is a potenti al
problemor is that seen in patients with honografts with the
| arger sizes? Can anybody address that?

M5. McCALLUM  When you say Attachnment 3, you're
speaking to the Patient Information Table?

MR. CRITTENDON: That's correct.

M5. McCALLUM  The Patient Information Table
presents data that is current to one year. And al so
presents severities that are two plus or higher, | believe.
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MR. CRITTENDON: Right. These are non-trivial; is
t hat correct?

M5. McCALLUM Yes, and | think the other thing is
if they didn't have the one year visit, then we put the nost
current data to one year. So if they had three to six nonth
data, that would show up in the Patient Information Table.
So that m ght account for sone of the discrepancy between
t he two.

MR. CRI TTENDON:. Apparently, there were sone
patients who were dropped out on the 5-86, the graph at the
top of the page. So | guess there are 144 patients who were
not put on.

M5. MCCALLUM  Yes. And | think if there were
three and six nonth data--

M5. WENELL: The N of 433 represents patients who
had echo for which that value was collected. Sone patients
may not have reached their one year tine point.

MR, CRITTENDON. | understand. Okay. It was
remar kabl e that nearly 80 percent of the regurgitation
noted, if we ook at Attachnent 3, if you go through that
data, 78 percent of those patients had sizes 27 and 29, and
|"mjust curious is that a characteristic--is that just part
of the pathol ogy of the process we're trying to deal wth as
to why there is nore regurgitation in those sizes or is that
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just a red herring?

DR. BACH. At least in |looking at the
echocardiograns, | wasn't struck with a trend toward that.
And | don't know of any correlation wth valve size to
severity of regurgitation.

MR. CRITTENDON. | have several questions about
the technical aspects. One, Dr. Goldman, would you m nd
t al ki ng about who could or who couldn't put these valves in
in your institution, and for those who were not initially
trained and who subsequently were able to do it, what kind
of process they went through?

DR. GOLDMAN: | had had experience with
honmografts, and so it was relatively easy for ne to nake the
transition to the Toronto SPV valve. As a matter of fact,
it was an easier valve to inplant because it wasn't as
flexible and difficult to orientate as a honograft. Al so,
once | had learned to do a transverse aortotony and
understood the rel ati onshi ps between the sinotubul ar
junction and the aorta as a functional unit in facilitating
| eafl et coaptation and valve closure, it becane quite
strai ghtforward.

| taught one other colleague of mne, a relatively
j uni or surgeon who had had no experience wth honografts,
and he has put in at least half of the 130 valves that we
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now have. 1've been involved as an instructor of other
surgeons in Canada and this country and abroad, and have
really found no trouble in hel ping surgeons make the
transition once they have had the sizing and functional unit
si notubul ar junction to aorta explained to them

MR. CRI TTENDON: Wiy were there so few 20, 21 and
22 valves put in? Surely in that tine frame, we nust have
encountered sone patients wth those. D d you decide to use
a different prosthesis? Wy is that?

DR. GOLDMAN.  Well, I'msure that happened on
occasi on, but the mechani smof sizing has allowed us to put
in a larger valve so that in those patients who we
encountered with a 19 to 21 mllimeter annulus, we were able
to put ina 21 to 23 mllineter valve and obtain superior
henmodynam cs, and ny associ ate, CGeorge Christakis, presented
this at the American Heart |ast year in patients who had
annuli measured at 17 to 19 mllimeters and he showed that
he was able to inplant 23 mllinmeter SPVs in nine of these
patients and achi eve superior henodynam cs to a conventi onal
stented val ve.

MR. CRI TTENDON:. You describe using the size of
t he neasure, the dianeter at the sinotubular junction, and
then again at the annulus. Could you use these sane

di rensi ons or neasure these di nensions with echo
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preoperatively? 1|s there any correlation between the two?

DR. GOLDVMAN:  Well, there is excellent correlation
and we invariably use transesophageal echo perioperative.
We're involved in resident training, and we're involved, as
| said, as preceptors. So we tend to use both, and we al so
like to, we enjoy digging our elbows into the ribs of the
echocar di ographer when there is discrepancy. But often
surgeons will just use the TE wi thout spending any tine
sizing wth the sizer.

MR. CRITTENDON: Is there a technical nodification
for bicuspid aortic valves?

DR. GOLDVMAN:. There is no technical nodification
of the valve, of course, because it cones premade. W were
concerned initially about bicuspid valves, but as you know
so many of them have a rudi nentary cusp in any event, and
the only concern really is the proximty of the coronary
arteries which, of course dictates the placenent of the
critical commssural pillar. W have not had any probl ens
once we | earned how to cope with adjacent coronary osti a.

MR, CRITTENDON. And one | ast question about
techni cal aspects. In Attachnent No. 1, and this is the St.
Jude physician's nmanual, just a mnor point, but it's
sonmething | couldn't fathomyesterday. On page three of the

physi cian's manual, it says, note: although an oblique or
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hockey stick aortotony can be perfornmed, it should not be
extended below the aortic rim [I'mnot famliar with the
termaortic rim And | apologize for ny ignorance. Can you
descri be that, please?

DR. GOLDVMAN: |'m not sure what they nean either
ot her than the sinotubul ar junction.

MR. CRI TTENDON: Ri ght.

DR. GOLDMAN:. Some surgeons still use an oblique
incision. | believe Dr. Pepper does, M. John Pepper. Mbst
of us have switched to a transverse aortotony now for al
aortic val ve replacenent because it gives us such an
interesting third di mensional view of the aortic root. And
certainly that was one Dr. David's contributions was an
understand of the ST junction in sizing the valve in aortic
val ve pat hol ogy.

MR. CRITTENDON: Well, | thought the idea of a
physi ci an's manual was great. Just that particular part of
it was not clear to nme so it probably just needs sone
reworking. And finally the design. How does this valve
differ fromthe Freestyle Medtronic? | mean | realize that
the scallops are cut out, but nore specifically | guess
about how it's harvested and put together. And then as well
maybe the Cryolife OBrien valve, if you know about that?
And then the | ast question about design, then I'mdone, is
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we don't see the nuscle bar that | think ought to be there.
Is that covered, that teflon patch or felt, whatever it is?

DR. GOLDMAN:  Taking that question last. In early
versions, as this valve was evolving and in Dr. David's
experinmental work, in a bare valve wthout any cloth cover,
he found that resorption of the nuscle bar was a significant
problemin the sheep nodel and came up wth the concept of
covering the nuscle bar wwth Dacron. So the nuscle bar is
trimred as nuch as it can be, and as you have noted, it
can't even be seen because it is covered by that fine
pol yester Dacron which is wapped around the bottom which
also facilitates the inflow suture line and the orientation
at the 120 degree nmarkers.

| can't tell you nuch about the harvesting except
that it is froma well-known | aboratory in Saint Hyacinthe,
Quebec, which is a |arge pork producing area, and where
ot her porcine val ves had been harvested for a different
conpany in the past. The essence of this valve is that it
comes as a scalloped valve and it is neant to be only a
scal | oped val ve for a uniform and reproducible insertion
techni que wi thout variation.

MR. CRITTENDON: |'m done, Madam Chai r man.

CHAI RPERSON CURTI S:  Ckay. Wy don't we stop now

and take a 15 m nute break before we go around to the other
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panel nenbers?

[ Wher eupon, a short break was taken.]

CHAI RPERSON CURTIS: Okay. Dr. Tracy, could we
start with your questions?

DR. TRACY: (Ckay. Thank you. 1I1'd like to
congratul ate the conpany on a very excellent presentation,
and the data is very clearly laid out here. | just have a
very few questions to ask. Wuld you in your
i ndi cations/contraindications, is there any contraindication
you can think of ? Wat about a porcelain aortic valve? |Is
there any place where this particular valve cannot be
i npl ant ed?

DR. GOLDVMAN: We were concerned about calcified
aortas or proximal aorta and we were concerned about redos,
and neither of those becane a problem (Qobviously, a
porcelain aorta with the entire aorta being calcified is a
probl em for any kind of valve and any kind of an incision.
| would probably not put in this valve or any form of
stentless valve in that setting. You may well need to put
in a root replacenent of sone kind.

DR. TRACY: Do you think the issue of
calcification, howis that going to play out over tine? Any
t houghts on that, and would there be any reason to think

there would be less calcification with this val ve?

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



vsSm

DR. GOLDMAN. Calcification of the pig aorta?

DR. TRACY: O the valve, yes.

DR. GOLDVMAN. There is no reason to think there
will be less. There is no reason to think there wll be
nore. There is very little aorta left, as you nust realize
fromthe design. W are not preserving any other portion of
the aorta. And our belief is that the durability of this
valve will be enhanced as much by its design and its
relationship to the host aorta because the stresses and
buckl ing and abrasion that normally occurs in a stented
porci ne val ve, of course, won't occur in this valve. The
| eafl ets open fully because of the better central flow The
| eafl ets close nore easily with the diastolic pressures
bei ng absorbed by the native aortic sinuses. So the
mechani snms that we understand for destruction of the
collagen and ultimtely damage including tearing of |eaflets
in stented val ves are not present because of the design, and
we anticipate that that will be the hall mark of prol onged
durability.

DR. TRACY: | noticed in the FDA revi ew versus
what you have here the percentage of the gl utaral dehyde was
different. | think it was .2 in the FDA review, and | think
you tal k about .5. What is it?

MS. BURLEY: It is 0.5 percent gl utaral dehyde.
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DR. TRACY: Ckay. Was there a change or was that
just a typo?

MS. BURLEY: No, it always has been. 1It's a typo.

DR. TRACY: (Okay. You present pretty nmuch no data
on the smaller sizes, and | take it that's because of the
way the sizing is done? You just never use those smaller
sizes. |Is there really any point in gaining approval for
those smal |l er sizes?

MR. FLORY: |'Ill answer that fromthe conpany's
perspective. W readily admt that there was very little
data on the small sizes, and there is not a huge patient
group that's applicable to those sizes. Wen we brought the
PVMA to the FDA, we decided to include those sizes for five
reasons. One, that the design and tissue processing and
materials are identical across nodels. Two, that the
i npl ant technique is identical across nodels. Three, that
t he henodynam c performance of the valve is excellent across
all sizes and the correl ation between our in vitro results
and in vivo results was very good. So we felt that the in
vitro results were predictive of good henodynam c
performance even in the small nodels.

And fourth, when we did our nulti-varied analysis,
there was no statistically significant difference across

val ve sizes that would indicate a problemfromone size to
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the other, and the last thing is in our Canadi an and

Eur opean sal es, these valves even though they're very rarely
used do account for sonewhere around one percent of the
sales, and so we felt that there was a patient group that
could benefit fromthese size val ves, and we recogni ze that
there aren't many in the study.

DR. TRACY: |1'd just like to get back to a comment
that | had made yesterday. | think the data that has been
collected on the valves that are presented today would be a
very useful starting point for conparative studies in the
future, but that's going to be dependent on continued data
acquisition as tine goes by with these different val ves.

And one thing I would particularly be interested in--the

| ead revi ewer had questioned whether or not the degree of AR
was greater on the larger size valves, and just sort, |
agree, glancing through wthout any kind of statistical
analysis, it looks like the high degrees of AR are seen with
the larger valves, and | think that maybe an answer can be
given to that specifically with what you have or sonet hi ng
you can come up with, and that certainly would need to be
fol |l oned over tine.

M5. BURLEY: Dr. Harry Rakowski would like to
address this question.

DR. RAKOABKI: Good norning. |'m Harry Rakowski .
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|"ma cardiologist fromthe Toronto Hospital. |1'ma paid
consultant for St. Jude and St. Jude has paid ny way here.

If you |l ook at the--we did the | argest cohort of 165
patients at the Toronto Hospital. |If you |ook at the

i npl ant sizes for nen, they're al nost exclusively 27s and
29s; for wonen, 25 and 27 predom nate. And so | don't think
that there's a statistical difference between the degree of
Al and the various valve sizes.

It would be reasonable to expect that nore of the
Al is going to occur in the large valve sizes since they
were the | argest nunbers inpl anted.

DR. TRACY: That's all | have. Thank you.

DR. VEEI NTRAUB: Mbst of the questions that | had
wer e asked by ot her nenbers of the panel or Dr. Crittendon.
First of all, I'd like to say again that this was really an
excel | ent book. Reading the PMA, again conpared to the
three or four years ago when we had three feet high piles of
data, was a pleasure. Also, and perhaps this is the
di fference between Canada and the United States, a conmment
on the relatively high autopsy rate. 1It's too bad that Dr.
Schoen couldn't get nore of those val ves back, but the rate
seened to be really quite good.

Perhaps Dr. Sapirstein could answer. | wonder in

your review of all the many articles that would be used as
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OPC controls, now the freedomfromdeterioration
Kapl an- Mei er curve is really not applicable, | guess,
because nost tissue valves deterioration doesn't really
occur till four, five, six years out, and this is really
basically a three year study. Do we have any information on
allografts or conparable articles fromthe allograft
literature? There really wasn't anything in the panel pack
except for reference to one article.

DR. SAPI RSTEIN. Wl f Sapirstein, FDA. There were
sone articles associated with allograft inplantations in the
articles that we provided. And as far as deterioration was
concerned, this was picked up in terns of regurgitation and
val ve repl acenent and that sort of thing.

DR. VEEI NTRAUB: Agai n, address a question about
bi cuspid valves to Dr. Goldnman. Do you, as is reconmmended
Wi th cryopreserved val ves, just don't use it in a true 180
degree coronary bicuspid val ve?

DR. GOLDMAN. No. W have not abandoned any
bi cuspid valve in any situation that we were planning to use
t he SPV val ve.

DR. VEEI NTRAUB: How do you slip around that?

DR. GOLDVAN.  Well, the cusp sizes of the pig
aorta are not uniform They are slightly different.

DR. VEEI NTRAUB: So you can juggle it alittle bit?
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DR. GOLDMAN:  Ri ght.

DR. VEEI NTRAUB: (Question about explants. | didn't
tote up the nunber of explants that there were, but with the
fabric outer lining around the valve, | would think it nust
be awfully hard to get those things out if you have to
expl ant them for sone reason; is that true or not?

DR. GOLDVAN:  Well, we worried about the sane
thing, and we had the opportunity to take out one at ny
hospital. A patient who had typical SBE wwth | believe a
strep or staph albus froma different hospital. The
| eafl ets were destroyed in the nmanner that a native valve
| eafl ets woul d be destroyed. The aortic portion was exactly
as a normal aorta, and taking it out, we found a cl eavage
pl ane where the Dacron had adhered, not dissimlar to taking
out an old aneurismgraft and it took a little bit of
chi pping, but the remaining aorta was intact and viable, and
a new val ve was inserted without any consequence of the
patient's native aorta.

DR. VEEI NTRAUB: On page 3-2, under Indications, it
says the Toronto SPV valve is indicated for the replacenent
of mal functioning native or prosthetic--oh, I'msorry--1|
t hought | read sonewhere it said bioprosthetic. |Is that
true sonmewhere in there?

MR. VENELL: Yes, Dr. Wintraub, there was a typo
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in the original panel pack

DR. VEEI NTRAUB: Ch, okay.

MR. VENELL: It's been corrected.

DR. VEEI NTRAUB: Ckay. And further to that
guestion, when one explants a prosthetic valve, you're |eft
with a single planar rim Have you placed many of the
Toronto valves in that situation, and how easy or difficult
isit?

DR. GOLDMAN:  Per haps ot her surgeons here have
repl aced nore old valves with the Toronto SPV. W' ve done a
few, and that ridge, which you kind of |like to use for your
new suture line, we are nore aggressive about renoving just
as we are nore aggressive debriding the calcification in a
calcific aortic stenosis in order to put this valve in just
as you would with a honograft. So we have cut out that
ridge in order to get a nore flat outflow And often as
not, that's not the level that you want to put this inflow
suture line. This inflow suture line is below that.

DR. VEEI NTRAUB: Bel ow t hat .

DR. GOLDMAN. It's below the | owest cusp usually
or at the level of the | owest cusp.

DR. VEEI NTRAUB: In | ooking at Attachnent 3, which
i s the conpendi um of henodynam c data, | was struck in
| ooki ng at sone of the other henbdynami c data in the pack
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there were a nunber of patients who had post-operative what
we would call critical aortic stenosis, and they tended to
be in the smaller valves, 23s, largely. And the cardiac
outputs, as | noted, tended to be sonmewhat |ow  For

i nstance, |'m |l ooking--they're not paginated so | guess |
can't--but they're in order--192 and 193. These are patient
nunbers, 303, 311, and | wonder if Dr. Bach could give us
sone insight into that? Those are, | nmean we woul d say

t hose val ves ought to be renoved, the patient has got
critical aortic stenosis.

DR. BACH: | think in general the valve perforned
wel | across sizes. There was a trend that | don't know if
the data is in the package that the gradients tended to go
down in the first few nonths out to six nonths and a year
post-inplantation and effective orifice area increased.
Actually, it was nore than a trend. It was a statistica
difference. It wasn't a huge change, but a lot of these
gradients that were sort of borderline in the smaller valve
sizes in the three days post-inplant becane very acceptable
and even attractive gradients and orifice areas by three
nmont hs | ater.

DR. VEEI NTRAUB: Ckay. And that's about all | had.
Wth Dr. Allis" coment, did | msunderstand? D d you say
there was sone tal k or at | east sonme thoughts about
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abandoni ng OPCs for valves? That was sort of a throw away
coment at the end of your coments, and | didn't hear it
right or would you clarify that?

DR ALLIS: Steven Allis. The OPCs, they need to
be either updated or adjusted in how the nmethod is, and so
we're faced with the possibility of doing that or perhaps
starting wwth a new nethod like |I tried to do with the
control articles. So with those two choices, you know, |
was t hi nking of going one way or the other or using both,
dependi ng on your comments. Abandoning is a possibility;
adjusting is another possibility.

DR. VEEI NTRAUB: Well, using control articles is
sort of, | nmean it is establishing new OPCs, | guess, isn't
it?

DR. ALLIS: Yeah, and they're catered to each
val ve subm ssion that cones in.

DR. VEI NTRAUB: | see.

DR. ALLIS: Because we | ook at the denopgraphics
before we select the articles instead of just picking them
bl i ndly.

DR. VEINTRAUB: |'ve got it. Thank you. That's
all | have. Thank you.

CHAI RPERSON CURTI S:  Dr. Skorton.

DR. SKORTON: Thank you. | want to join ny
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col | eagues in congratul ating the conpany and the consultants
on an excellent presentation. Before | have just a couple
questions, | also want to comment on Dr. Allis"' discussion
just now and earlier. | repeat ny feeling from yesterday
t hat when possible, and it very well was not possible in
this case, but when possible, | think the FDA shoul d
continue to enphasize the need for random zed prospective
trials, and when they're not possible, | think that in a
case like this, control articles are the best secondary
decision aid, but I think we should not derive statistical
data fromthemnor try to derive p-val ues, because it's just
not a valid way of doing it. So | support your use of
control articles as a decision aid understandi ng that what
we're doing is a consensus conference here and not really
review of statistically valid controls of any kind.

| have two questions for the conpany or
consultants. [|I'msorry these are a bit redundant, but
things I'mstill alittle bit uncertain about. In answer to
a question fromDr. Tracy, you said there was no change in
protocol for sterilization. Yet, in tw places in the book,
it talks about difference. On 4-4, in the engineering
summary of the process of manufacture, | want to
differentiate the fixation, which is obviously .5 percent
gl ut aral dehyde from apparently a change in sterilization
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procedure in bioburden reduction where you say in your own
docunent that it was changed from .5 percent gl utaral dehyde
to two percent gl utaral dehyde ethanol and formal dehyde. So
for the public record, can you straighten that out for us?

M5. BURLEY: | believe Dr. Tracy referred to the
fixation concentration of glutaral dehyde, and that was in
error. It's 0.5 percent. W did nake a sterilization
change early on in the devel opnent of this device, and it
was at one point two percent glutaral dehyde, and we did
change that to a nulticonponent sterilant consisting of two
percent gl utaral dehyde, three percent forml dehyde, and 20
percent ethanol .

DR. SKORTON. | know that that was approved by the
FDA and was considered a non-significant change, but can you
reassure us and the public that it made no difference in
your subsequent m crobiol ogical tests?

M5. BURLEY: This nulticonponent sterilant showed
extrenely fast antibacterial reduction. Wthin m nutes
normal flora of the native porcine tissue is dead.

DR. SKORTON. Ckay. Thank you. And the other
one, one nore time | want to ask about the issue of
calcification. Perhaps Dr. Schoen can coment on this.
understand that in the explants fromyour statenents, you
didn't find any evidence of calcification. However, in the
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preclinical studies, which |I understand are an ani mal nodel,
a juvenil e sheep, there was substantial calcification. Can
you conment on two things for us? One is the applicability
of these animal studies? Whether you think that this should
cause us very careful surveillance of the valve in the
future, and, secondly, | would ask Dr. Rakowski to tell us
whet her--or Dr. Bach--whether there was any evi dence of
early calcification in any of the echo studies, and whet her
you think echo woul d be a reasonabl e post-surveillance
mechani sm post-approval surveillance nmechanismto | ook for
early even if henobdynam cally inconsequential signs of
calcification?

DR. SCHOEN: | was not the pathol ogi st
participating in the animal studies, and | honestly do not
have access to the detailed data. So |I can comment on
specifics that you mght tell nme, and would be glad to, but
| honestly don't know the details of them |In general, we
feel that juvenile sheep in a sense represent the nost
severe environnent for a bioprosthetic valve inplantation,
equi valent to a rather young child, so that this nodel has
grown up as the best neasure of calcification both to study
the process and to look in a circulatory system at
anticalcification therapies.

DR. SKORTON: Thank you.
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M5. BURLEY: Can | make a coment, please? W
have to reiterate that at the tinme this animal nodel was
used, an orthotopic aortic stentless valve ani nal nodel was
not fully devel oped, and the nunerous problens associ at ed
with this ani mal nodel could likely be the cause of the
results that we observed.

DR. BACH. Fromthe echo standpoint, there was no
evi dence on the echocardi ograns that | reviewed of
calcification of the leaflets as they were seen. | think
t he general question is echo a good screening tool to | ook
for calcification? | think it's a fairly good screening
tool to look for calcification. There's obviously not the
ability to quantify degree of just calcification within a
leaflet. It's an excellent tool for |ooking for henbdynam c
consequences of calcification, and that's really the
clinical paraneter that perhaps needs to be neasured is do
the gradients change, is there regurgitation, and for that
it's an excellent screening tool.

DR. SKORTON: Thank you. In response to your
comments, which are the points are very well-taken, | would
still have to say that the burden of proof is on all of us
to make sure that this doesn't result especially as the FDA
summary pointed out and as is expected in this kind of
trial, there are not a |ot of very |ong-term endpoints, and
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because the henbdynam cs of the val ve appear so
excellent--they really | ook superb--that's going to be sort
of a | ate phenonenon. And so | think that the burden is on
all of us to nmake sure, given that this is the best anim
nodel and the one that's in the public record, suggesting
sort of exuberant calcification, that sone foll owup occurs,
as you suggested already, in your plans for post-approval
surveillance. So in no way to be argunentative with you,
but I think the burden of proof is on us to show that this
is not going to be a problemas it appears to be worse than
in stented valves. Anyway, that's all | have.

CHAI RPERSON CURTI S:  Dr. Pluth.

DR. PLUTH. | guess | would Iike a little nore
clarification on that calcification and why the conparison
bet ween the stented and the non-stented valve is not an
accurate assessnment in the preclinical trials?

M5. BURLEY: |1'd like to ask Bill Mrsch to
address this question, please.

MR MRSCH Bill Mrsch, St. Jude Medical, St
Jude Medi cal shareholder. |1'mthe director of Tissue
Devel opnent Prograns. At the time that the animal study was
done, stentless valves were really just at their inception,
and it was felt very strongly that an orthotopic inplant
woul d play an inportant role. Typically, heart valves had
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been tested in a mtral position, stented val ves being used.
But that wasn't possible with a stentless aortic val ve.
Many of the problens associated wth the ani mal study were
related to the animal nodel. |If you look at it, there were
issues with the aortotony healing, fibrosis, and what we
found over tine is that the gromh associated with using a
juvenil e animal contributes to henodynam c probl ens over
tine.

The cardi ac output of the aninmals go up, and so
that sizing the valves is very difficult because you size a
the time of inplant and that's not the appropriate size for
the end of the duration of the study.

DR. PLUTH Isn't that the sane problenms with the
stented val ve?

MR. M RSCH: Except that the stented val ve
| eafl ets are constrained by the stent. They're supported by
the stent, and so the henobdynam c profile changes in terns
of cardiac output, but the novenent of the leaflets is
continued to be restrained by the stent. Wth a stentless
val ve, as the host aorta grows, the valve is opened up so
that the henmobdynam c properties of the val ve change over
time, and we think that may have contributed to the
calcification in the first study.

DR, PLUTH But isn't there not somewhere in this
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brochure the fact that you felt that the stented val ve or
non-stented val ve woul d take some of the stress off the
| eafl ets and therefore decrease calcification?

MR. MRSCH That's exactly right in a non-grow ng
aorta. You have an el astic conpliance effect that supports
it. However, if the aorta grows a disproportionate anmount
over the duration of the inplant, then you no | onger have
the original sizing in place, and that places stresses on
the stentl ess val ve.

DR. PLUTH. | think I also heard this norning that
there was a pol yester coating, as Dr. Wi ntraub brought up,
that's used to facilitate suturing and tissue ingrowh, and
yet | see in this attachnent as far as page 17 on Attachnent
1, it says it provides a dissection plane making it easier
to renove the valve. | guess ny question is which way is
it? Dr. Goldman, | think you nentioned that you could chip
t he val ve up, but how long after the original valve was it
i npl anted that you took the explant?

DR. GOLDMAN. | believe it was two years. The
hope, of course, is that no one has to explant any of them

DR, PLUTH. Well, it relates to the fact of the
calcification, which I don't think has really been totally
satisfied to ny thoughts, and if this continues, whether or
not explantation is going to beconme a problemin the future.
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| also noted that there was |imted data on the 19
and 20 mllineter sizes, but | also note that in the sizes
say 19, there was a 20, a 21, a 22 and a 23 valve. Yet |
heard fromyou, Dr. Goldman, this norning, that it doesn't
make too nuch difference as far as size. You can take an
annulus that's say 17 or 19 and put in a 23 valve. Wy do
we have all the various sizes at the 17, 18, 19, 20, 21
sizes if you don't need themall at that point, or does this
suggest that it's extrenely critical as far as sizing is
concerned to the insertion of the valve?

DR. GOLDMAN:. The | ast issue that you just
mentioned is the essence of the valve, and that is sizing,
but the sizings, as you know, are 19, 21, 23, et cetera.

And so nost of us have experience with those odd nunbers.
the answer that M. Flory gave before about the pig sizes of
19, 20, and 22 are just a matter of what they harvest and

t here has been sone use in the marketplace. | think it's
one percent for each of those sizes in terns of their global
sales. 1'd best leave that up to him W have not had the
occasion to use anything | ess than a 21.

DR. PLUTH. M question is does it make that nuch
di fference between a 19 and a 20 or between a 20 and a 21 if
what you stated was correct before?

DR. GOLDVAN: | can't answer that. | have no
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experience with those nunbers.

M5. BURLEY: It really is just a manufacturing
process that those valves are available fromthe abattoirs,
and it's just sinply that we can stock them

DR. PLUTH: Did | also hear this norning on the
St. Jude Medical Institute that it was planned as far as | ab
experience or wet |ab experience was concerned, that this
was goi ng to be optional dependi ng upon experience?

MR, VENELL: | think what Peggy Ml i kowski
referred to was that that woul d al ways be offered as part of
the SIMInstitute, and dependent on the physician's
experience wth honograft and their own personal training,
additional training could be nade avail able to them

DR. PLUTH.  Well, | bring that up for another
reason is that | noticed in your brochure that before you
started the clinical trials that all participating
institutions had undergone a training session for valve
insertion. And | also note that Hospital V, which I think
is Victoria, had an ei ght percent per year incidence of
perival vul ar I eak and yet it had the fewest inplants, 58
patient years. Now ny question is is this related to a
| earning curve or is this related to the fact that perhaps
their experience wasn't adequate?

M5. McCALLUM | think it mght be a statistica
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aberration. W |ooked at the data. There doesn't seemto
be any reason for this. W also | ooked at the | earning
curve issue in terns of cross-clanp and bypass tines over
time, and fromthe tine of each surgeon's first inplant
through their last inplant, there did not seemto be any
trend of at the beginning they had high cross-clanp tinmes
and over tine it decreased. There was no trends noted.

DR. PLUTH. My | ast question regards that of |eft
ventricular mass, and | think it was stated that there was
no data provided on this yet. | would Iike you to direct
your attention later on to an article that cane out of 1981
by Cody and all from Massachusetts CGeneral Hospital in
Boston, and this is 1981, at which they | ooked at |eft
ventricular mass after aortic valve replacenent in patients
who had Hancock, Carpentier-Edwards val ves, Starr-Edwards
val ves, and Bjork-Shiley prostheses inserted, and the |eft
ventricul ar mass index dropped from 170 to 117 from pre-op
to post-op. So there is data in the literature regarding
that, and I would caution you to use this as a reason for
non- stented val ves.

CHAI RPERSON CURTI S:  Dr. Aziz.

DR AzlIzZ: Wll, | too nust, | think, echo the
statenents of the other speakers here that it was very well

presented data and information, and nost of the, | think,
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good questions have been asked, but there are a few still
left. Again, as | think the data shows that there were very
few patients who had size 19 aortic valves inplanted. Mbst
surgeons, | think, in the right patient population would
obviously try to enlarge the aortic root. Wat percentage
of patients here, despite |I think what we've heard, had root
enl argenment procedures done or would there be any problemin
doing the root enl argenent procedure where your ST ratio to
annulus ratio mght be affected?

MR. VENELL: As part of the protocol, we did
request that surgeons do not do other concom tant procedures
enlarging the root during this study, and 1'd like to have
Dr. Gol dman answer fromhis clinical experience.

DR. GOLDMAN. W have not done any root
enl argenents with this val ve

DR AZIZ: But would you see any problens? | nean
obviously when this valve, or simlar valves in the past,
there may be surgeons who m ght want to do that. Could Dr.
Davi d naybe have sonething to say about that?

DR. DAVID: Tirone David, the inventor, consultant
for St. Jude. | have a contract with themon this valve.
The rational e behind the stent is to avoid the enl argenent
aortic cannulas. As far as sizing is concerned, sinotubular
junction is inportant, but you can't inplant this valve if
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the annulus is 17, the sinotubular junction 25. At 25, the
valve won't go in. There's no, sure, it's flexible. It
doesn't have a rigid stent. But you're going to produce
severe aortic stenosis by puckering the inflowin the arch
cannulus. In ny experience, discrepancy by two or three
mllinmeter can be overconme by the flexibility of the inflow,
but you can't oversize nore than two or three mllineters.

| have never done an enlargenent with the stentless val ve.
We use the stentless valve to avoid enl argenent.

DR AZIZ: Actually while you're there, maybe
coul d ask you another question. | think two percent of the
patients had the val ve replaced for endocarditis. | guess
this valve is sort of somewhat simlar to putting an
allograft in. Wuld you, if you had the option, what would
nmost surgeons be advised to do, put an allograft in or is
there a suggestion that this nay be suitable for patients

with endocarditis?

DR. DAVID: In a setting for active endocarditis,
| don't think this valve should be used. It contains a
Dacron graft. It would be just like a stented St. Jude
mechani cal. Leaving this topic aside, | happen to believe

t hat honograft is not better than any mechanical valve in

endocarditis. |If you as a surgeon clean the environnent
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properly--we have published extensively that extensive
debri dement and reconstruction of the infected areas is by
far nore inportant than the prosthetic valve that goes in.
Having said all that, |I never inplanted the Toronto SPV in
an infected environnent. | have done the opposite. | have
renoved one that was infected and inplant a nmechani cal
val ve.

DR AZIZ: Yeah. | think it's just two percent of
the cases were actually placed in patients who had

endocarditis.

DR. DAVID: That wasn't done in Toronto. | don't
know if Bernie did any. It was not done in my unit.

MR. VENELL: W collected endocarditis as a
medi cal history, but none of the patients had active

endocarditis.

DR. DAVID: | should correct then. |If the
endocarditis is healed, it doesn't matter which val ve you
put in, but in view of pus in the arch cannulus, | do not
believe this valve is the best alternative.

DR AZIZ: | think | would probably sort of echo
what Dr. Pluth is saying. | think technically this is

obviously a little nore challenging to inplant, and | think
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that there probably should be sone nmandatory stipul ation
that, you know, surgeons who are going to be putting in,
clearly if you' ve had a | ot of honograft experience, this is
probably easier, but if you haven't, | think there should be
sonme for surgeons who haven't done that training or
participation in a training course. Thank you.

CHAI RPERSON CURTI S:  Dr. Domanski .

DR. DOVANSKI: Well, 1'd like to revisit the echo
data and ki nd of how that was conpiled and t hought about and
so forth. W talked yesterday about these OPCs and | ooked
at the data and when the data with the valve didn't | ook
quite as good as what was there, we said, well, their
baseline variation is such that it's not--baseline, the two
popul ations are really not the sane so that's the reason for
the difference, and I think that was probably correct. But
| think that the data, you know, the data are really just
very nmuch observation data.

Now, we go to the echo thing, and | really am
concerned about the way that was kind of thought through.

You know we use in clinical trials, one uses core
labs in order to assure the data are uniformy eval uated and
that the data are as good as possible. 1In fact, one of the
real criticisns of the clinical trial when you present data

is that there was a failure to use a core | ab. Here there
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was a lot of variation in your clinical sites, and you threw
out, you decided that, you | ooked at that and you | ooked at
your core |lab, and you threw out the core | ab because it was
nore data, nore bad data, but nore data nonethel ess, at

| east nore variabl e data.

And | guess | have sone real concern about that
approach, and I'd like to hear it discussed a little bit
more. |1'd like to know why that was done because |'m
concerned about the quality of data that are presented here
as a result.

MR. FLORY: Essentially the history on the core
| ab, FDA requires a certain nunber of echoes to be collected
fromthe center and the tapes submtted to FDA. And our
feeling was if we are going to collect that sanple of
echoes, we may as well have those evaluated by a core | ab.
And so it was not intended at the beginning of the study to
have a core |lab, and our feeling was that information was
good to have. That's when we contracted with Dr. Bach and
set up the core | aboratory.

As far as the differences between the core | ab and
the sites, | don't believe that we feel that that's as nuch
of an issue as perhaps you do. Qur assessnent was that the
results weren't different between the core lab and the

sites, and as a matter of fact, if we had used the core | ab,
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| believe the core | ab was nore conservative in their
estimates than the sites were overall.

DR. DOVANSKI: Well, 1'd like to hear about the
variation then. Perhaps fromthe echo folks.

DR. BACH: I'Il just briefly reiterate one thing
that Al Flory said, and that is that at the tine the
protocol was set up, it's nmy understanding that core | abs
were not asked for, and even now I'm not sure that core |abs
are universally asked for intrials like this. And the core
| ab provided a neasure of certainty that that data that were
collected at the individual sites were reasonably derived.

DR. DOVANSKI: But they said that there was a | ot
of variation at the centers, and there was |less at the core
| ab, so they threw out these sites. | nmean |'mnot sure why
the core lab is, you know -

DR. BACH. The one thing that a core |ab can
surely offer conpared to individual site anal yses of echoes
is a consistency in how the neasurenents are done. | think
no one would argue that there is sonme anmount of inter and
intra-observer variability in any neasure no matter howit's
derived, invasive or noninvasive. |f techniques are
performed the sane way for all studies, there will |ikely be
|l ess variability than if three different people used their

own neasurenent techniques. That |eads to sonme anount of
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variability in individual data.

But if the clinical nmessage that conmes fromthe

data is unchanged, | think it's sort of a mute point whether
whi ch data are actually used in the cohort. | agree with
you. | think that core |abs are a good idea. | think that

t hey provide nore consistent data. Despite whether core |ab
data is used or whether site data is used, | think the
message i s the sanme though

DR. DOVANSKI: Well, | think the nessage for this

valve is the sane because if you | ook down the list--in

fact, I'd like to do that. |If you could go to the
attachnment--what is it--Attachnment 3. It's actually kind of
interesting to look at that. | think what we're saying is

that the nessage is the sane despite the fact that we don't
have really a control population to conpare it to, and I
think you're right, by the way. | think this is a good
val ve, probably--1 think anyway--and | think when one gets
the gestalt of this, or at least when | do, | think this is
at |l east as good a valve as the ones we approved yesterday
and stuff like that, and I"'mcertainly in the end going to
be very supportive of approving this valve.

But | am concerned about the data that are com ng
i n because what we're |looking at is very--we're | ooking at
devi ces that have very |low conplication rates that are
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al ready out on the market. W' re now | ooki ng at anot her

devi ce, which has a very |ow conplication rate. In point of
fact, the data that are presented would not allow us to know
that it wasn't a conplication rate that was substantially

hi gher than the stuff that's already out there. So what |I'm
pushing on and what |1'm going to spend probably three or

four nore mnutes pushing on is the quality of data that are
bei ng presented to evaluate this kind of device.

As far as your device is concerned, I'mquite
supportive of putting it out on the market, but | do want to
go through the data. One of the things that strikes ne
about this is if one |ooks to the nean gradient, and I'd
i ke your comment about this, if one | ooks to the nean
gradi ent, that neans that what you did was you took a
Doppl er trace, and you planinetered it. Gadients down in
the one or two range are very snmall Doppler signals, and |
wonder if a lot of the variation that you're seeing isn't
just the difficulty of people trying to planineter tiny
things. 1In fact, | even think it make sense to do that?

DR. BACH: | agree. The smaller the nunber, the
likelier there will be a larger percent variation.

El ectroni ¢ maneuvers can be done in obtaining the Doppler
envel ope.

DR. DOVANSKI : Change the gain.
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DR. BACH: Right. Change the gain. Change the
scale so that the nunber | ooks bigger. That is done
variably and can |l ead to sone anmount of error. \Wether the
mean gradient is two or three is a 50 percent variation but
clinically of no inportance.

DR. DOVANSKI: Right. And the other thing is do
you think a continuous wave Doppl er across a valve that's

giving you a one mllinmeter nean gradient really is an

accurate nunber at all? | nean you're summ ng everything
al ong the path. | nean does that nean anyt hi ng?
DR. BACH. | think so.

DR. DOVANSKI: Ocher than it's | ow?

DR. BACH: | think so. And the calculation of the
mean pressure gradient took into account the proxi mal
velocity, a frequent assunption that forgotten is that bl ood
has a velocity proximal to the valve, and the nmean pressure
gradient relies on the assessnent of the accel eration--

DR. DOVANSKI: So they did that?

DR. BACH: So we did that.

DR. DOVANSKI: | knowit's in the guidance.

DR. BACH So that one mllinmeter nmercury really
is that there was a trivial acceleration of blood across the
val ve, not that there was no fl ow across the val ve.

DR. DOVANSKI: Okay. Well, | think the variation
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is probably accounted for by the fact that you were | ooking
--this valve has remarkably low gradients. | nean it's, |I'm
not sure if | just--you know, | nean one doesn't usually

pl ani meter just normal valves. But | suspect you get
nunbers like this if you just took a normal valve and, you
know, kids or sonething and got this because we can't get
much | ower than one just doing it. And there is sone

vari ation, but there's not very much. And these aren't peak
gradients. They are nean. So it's a little bit |ower than
a peak.

But | would encourage--1 nust say that | would
encour age--where the data are | ess--these data are so
obvious. | nean it's so lowthat it doesn't, you're right.
It doesn't matter froma clinical point what we say with
respect toit. But | nust say to throw out core |ab data to
i ncrease the volune of data doesn't strike ne as a good
maneuver scientifically. | don't have any other questions.
| think it's a nice |ooking valve.

CHAI RPERSON CURTIS: Dr. Glliam

DR G LLIAM | applaud the presentation by the
conpany. It was indeed very easy to follow this norning. |
don't have very nmuch to say. | think many of the questions
have been addressed already. 1'll just share the concerns

that | think all of us have in the back of our m nds that
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the jury is still out on the overall safety of all of the
val ves we' ve | ooked at, this one included. And there is no
way for us to know. Ten years fromnow we'll all be
smarter. |'ll defer questions.

CHAI RPERSON CURTI S:  Dr. Si mmons.

DR. SIMVONS: Yeah. | think everything has been
covered, and it is a very nice booklet. | applaud the FDA
for putting it together. The only one question | had that
|'"d like an answer to is the issue of anticoagul ation, and
you had four henorrhagic events, but | didn't see in here
what the henorrhagic events were and what the outcone of
t hose four henorrhagic events. Was it in here somewhere?

MR. VENELL: [I'Il let sonebody else look for it,
and | can just tell you we did have four patients that had
anti coagul ant-rel ated henorrhages, two of the patients died,
and two of the patients--one patient had a series of G
bl eeds, and the other patient had very, very severe anem a
followed by a G bleed at a later tine.

DR SIMVONS: So are you still--1 mean part of
your recomrendation is that the patient still be
anticoagul ated for | think--what was it--six nonths or three
nmont hs or sonething? Is that sonmething that's--

MR, VENELL: | think what the conpany reconmends

is that indefinite anticoagul ati on be used based on the
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patient's condition and the recomrendati on of their
physi ci an.

DR. SIMVONS: | have no other questions.

CHAI RPERSON CURTIS: Dr. Hartz.

DR. HARTZ: | have a few comments and questi ons.
The first is on the labeling in which there is
anti coagul ati on therapy, but | don't see the disclainer
concerning antibiotic therapy for dental prophylaxis. And
inregard to that issue, we discussed yesterday this issue
of a tenporary wallet card, and amazingly to ne | find that
there is a tenporary wall et card dispensed with all of the
heart valves that |'ve never seen before in ny entire
career. At |east maybe in Canada these are distributed to
t he patient.

We all spend sone tinme with FDA, and | think we'll
try to nodify this to reflect what anticoagul ant therapy and
what antibiotic prophylaxis the inplanting physician
recommends because, again, as we nmentioned yesterday, this
crucial first 30 days is when the patients have nothing, and
hopefully this will begin to address sone of the early valve
related conplications. Maybe we can |ower that rate.

Al ny other questions relate to the issue, and |
think 1"d like to ask Dr. David specifically sone questions,
relate to the sinotubular junction. Specifically in
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relation to the use of this prosthesis in bicuspid valve
whi ch has been alluded to by all the surgeons on the panel
already. Are the relationships between the sinotubul ar
junction and the annulus different in bicuspid stenosis than
they are in calcific aortic stenosis because that's the
group of patients who is nost likely to need a
reinplantation if there is a problemor later calcification?
Is it the exact sane relationship and do you change size?

DR. DAVID: Bicuspid aortic valve is a conpl ex
di sease and | don't think we know enough about bicuspid
aortic valve. | would like to submt to all physicians here
the bicuspid aortic valve is not a disease of the |eaflets.
It is a disease of the aortic root. W are |looking at this
prospectively now because the interest in Ross procedure.
The principal indication for Ross procedure in children and
young adult is bicuspid aortic valve, and those in Toronto
are dilating at five to ten years, dilating because the
pul monary artery is the sanme origin as the aortic trunk,
when the trunk arteriosis, | think, is biochemcally
abnormal, the fibril and the arterial wall of the pul nonary
artery is abnornmal .

So bicuspid aortic valve is a conpl ex di sease.
It's not only a change in leaflets. Truly bicuspid aortic
valve is rare where there are two sinuses and two coronary
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arteries diagonally opposed fromeach other. | have
operated on over 400 bicuspid aortic valve. | don't think
had ten truly bicuspid aortic valve. Mst of them have an
anterior and a posterior leaflet, and the anterior |eaflet
al nost invariably has a raffe [phonetic] which is a vestige
of a primtive septation that was never conpl eted.

The rel ationshi p between size of the annulus and
t he sinotubul ar junction bicuspid aortic valve varies. |If
the patient has--1'm speaking as a clinician now-if the
patient has aortic stenosis, it's the sane as anybody el se.
The aortic annulus is slightly larger than the sinotubular
junction early in life. As you get older, the sinotubul ar
junction dilates and by the tinme you are 70, it's larger
than the aortic annulus. |If the bicuspid aortic valve is
bei ng operated on because of aortic sufficiency, alnost
i nvari ably they have aortictasia [phonetic], and a surgeon
can be very aware of this, and sonething ought to be done to
the sinotubular junction of this patient, but frequently,
even at 29, it wll be too small for them

So what | do, | tailor the sinotubular junction in
these patients. | do not recomrend the average surgeon goes
out and do that.

DR. HARTZ: M next question relates to do you

feel that every inplanting surgeon can accurately |ocate the
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si notubul ar junction especially when there is post-stenotic

dil atati on?

DR. DAVID. No. |If it exists you can see it. The
left sinus is very easy to identify. In Marfan's patients,
t he sinotubular junction left sinus is al nost always there.
Left sinus is protected. There's not too nuch wall tension
as in the non-coronary sinus which is the worst one. |It's

the first of three that disappears as a human acquires the

aortic valve disease. |It's not very difficult, however, to
identify, and then to imgine a horizontal |ine based on the
|l evel of the left sinus. | would say in one sinus, it can

do just about every patient regardl ess of the underlying
pat hol ogy. Even Marfan's, on the left sinus, usually one
can tell where the sinotubular junction is. In other words,
where the sinus end, where the ascending aorta begins, and
that's a sinotubul ar junction.
| don't think this valve should be used in
Marfan's. | do not believe it should be used in any
aortictasia because it is a disease of the aortic root.
This valve is really for the old patient who has idiopathic
aortic stenosis. That's a perfect valve for those patients.
DR. HARTZ: Now |I'mwondering if you' ve consi dered
a sizer which is shaped nore like a ring sizer when you go
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to the jewelry store, a blunt-tipped, and the gradations are
ten percent apart so that when we sized, if they were within
ten percent of each other, we would know that instantly on
the basis of one sizer rather than the typical valve sizers
that we're so used to using? And if that was the case, if
we could keep themwi thin ten percent of each ot her,

si notubul ar junction, | mean the annulus being smaller than
the sinotubular junction, is there alimt at which over a
certain dianeter, you would just not use a prosthesis? In
ot her words, the annulus is greater than 27. Wuld you
still--but they're still within ten percent?

DR. DAVID: If it's 29 or 30, | can put a 27, 29
valve in and be happy with that. The coaptation margin is
So extensive in this val ve because the root is not
pressuri zed unli ke what you saw yesterday, where the sinus
are pressurized during fixation. So increasing the ratio
bet ween | eafl et and annulus, this one there is no
pressurization of the root at all. So the root actually
shrinks during the fixation nethod. As a consequence, there
is nore |leaflet per square centineter of orifice that the
| eafs had to seal. So mnor discrepancy, ten, 15 percent,
doesn't produce aortic insufficiency. It's a bit nore
forgiving |ike a honograft where the rati o between annul us-
sinotubular junction, in there the leaflets are very precise

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



vsSm

geonetric formula. This one is nore forgiving, and when |
devel oped this valve in the early '80s, we developed it with
this intention to be nore forgiving to the inplanting
surgeon. So you could use a freehand.

DR. HARTZ: And ny final question relates to
expl antation, especially since the valve is used in
relatively large sizes for redo, does this valve really need
to be explanted? You're going to go back into an aortic
root where the fabric has literally been incorporated and
endot heal i zed into the aortic wall, and you have a fairly
bi g annulus. Has anyone just literally excised the leaflets
and pl aced a nechani cal prosthesis when the patient has
early calcification? Has that been done yet or would you
recommend that? | worry about excising the fabric in the
non-coronary sinus and getting into the situation where one
m ght injure the mtral valve.

DR. DAVID: Yeah. | have renoved only three
stentless valve early. Al three, none of them Toronto SPV,
by the way. All three are customdevices. | nade them
mysel f, inplant--fromtechnical errors fromone to eight
years, | had to explant them And all three, the whole
thing cane out very easily to be quite honest. | was
concerned, as you, because of the experience. | used a

teflon felt, for instance, in the ascending aorta. |If you
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remove the felt, there is no aorta behind anynore. By

anal ogy, | thought if | renove the Dacron fromthe intinma of
the aortic root, the sinus is going to be totally gone and
be destroyed, but to nmy surprise in all three patients |
reoperated on, once | renoved the xenograft tissue first,
Dacron was left in the arterial wall. | peeled the Dacron
and the arterial wall was like in a patient Dr. CGol dman
descri bed, making four in Toronto now, the arterial walls
are normal. One patient received another SPV. Another two
patients opted for a nmechani cal valve which did not do
anything to the root. It did not seemto be damnaged or
weakened by the renoval of the stentless valve.

CHAI RPERSON CURTIS: | wanted to nmake a coupl e of
coments. One was that the post-approval study that you al
outlined I thought is a perfect nodel for what we ought to
use, and if we just had that page out and handed it to the
FDA, | think they could go ahead and do that. It basically
summari zed what we were tal king about yesterday in terns of
clinical follow up, echo, nortality, autopsy data. And I
t hi nk doing that and just plugging in N equals whatever
woul d be appropriate. | think will work. And it would be a
nice way to foll ow these things up.

Next i1ssue, |I'malways interested in hearing about
this as a non-surgeon, but sone different issues have cone
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up. For exanple, one was alluded to was coronary artery
anomalies. Wuld it be contraindicated to inplant this
valve if the patient had coronary artery anonalies?

DR. GOLDMAN. W haven't found any yet. W' ve had
sone interesting tines fromhigh take off wth right
coronary right at the ST junction to coronaries that are
very much in close proximty with difficulties getting a
comm ssural post in between in them but we have not
abandoned any because of any coronary artery probl ens.

CHAI RPERSON CURTI S:  Coul d you envision that?
mean should that be a precaution? Should sonebody be
concerned about inplanting the valve if they knew that
sonebody had an anonal y?

DR. GOLDMAN:  You know |i ke any new techni que
there is all sorts of events and anatom es that you
encounter or pathologies. And a low lying coronary artery
requi res sonme adj ustnment of how you suture the valve in and
care has to be taken to avoid injury to the ostia of either
coronary in suturing the upper layer. That's no different
than a honograft or any other val ve.

CHAI RPERSON CURTI S: Okay. The issue of root
enl argenment cane up, and if that is sonething that is done
fromtime to time in doing aortic valve surgery that roots
m ght be enlarged, it sounds |like it's probably not
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necessary or not as necessary with this valve because of the
fact that it's stentless and you' ve got the |arger orifice.
Wuld it be wise, though, to discourage the idea of doing a
root enlargenent? Let's say, you know, it sounded like it
was a very obvious thing to the surgeons here, but should
that be part of the labeling that root enl argenent
procedures woul d be di scouraged in conjunction with the use
of this valve?

DR. GOLDMAN:  Well, it's an interesting point
because it mght distort the anatony of the aortic root. It
hasn't conme up in discussion because--

CHAI RPERSON CURTIS: Wl l, you have to worry about

t he guy who doesn't know, you know.

DR. GOLDMAN:. | know. | know. | respect what
you're saying. | don't knowthat it has to conme into
| abeling or as warnings. | think it comes into part of the

t eachi ng program

CHAI RPERSON CURTI S: Teachi ng and the educati on.

DR. GOLDMAN: On how to use this val ve because
root enlargenent conmes in because of rigid obstructive
stented valves that are 19 or 21 mllinmeters, and as |'ve
said, we're able to get larger valves in often by using the
bul ge of the non-coronary sinus and making a portion of this
stentl ess val ve superannul ar.
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CHAI RPERSON CURTIS: | think maybe if that were
specifically included in the educational process that it was
just explicitly stated that that shouldn't be done, and that
it's not necessary because of the design of the valve. That
woul d probably cover it.

Along the sane |lines, the issue of Marfan's, that
you would not inplant it, and all that came up, and it was
interesting. | started to wonder if that, too, should be an
exclusion but it sounds like fromthe wording of the
si notubul ar junction can't be "x"--you know, it's too nuch
of a msmatch fromthe aortic root. It sounds |ike that
basically covers it. That's all. It's just not quite as
explicit a way. And any surgeon would know that the aortic
root is going to be larger in sonme of those conditions.
think it does include that.

Endocarditis. That was also, it sounded |ike, oh,
no, we wouldn't use that valve if sonebody actually had
active endocarditis. |Is that a contraindication or is that
just a surgical decision?

DR. GOLDMAN: | think as Tirone said, it's a
surgical decision not to put any artificial material in
active purulent endocarditis and the concept of cleaning it
out and repairing it and covering it with pericardiumthen

allows you to put whatever you want in. So | don't think
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this is any different.

CHAI RPERSON CURTI S:  Ckay.

DR. GOLDVMAN: | think you're right that it's part
of teaching and it's part of the literature that we create.
One shouldn't think that this is the same as the honograft
because there is glutaral dehyde preserved tissue and Dacron.

CHAI RPERSON CURTIS: Right. Wen there was a
di scussi on before about the OPCs and that sone of the
literature is outdated, | think today we've had three sets
of data between yesterday and today about heart val ves, and
obviously a lot of this wnds up comng, the clinical
studies will be part of the publication with the | abeling.
| think that's a good database to work fromfor future, and
in some cases may be superior to using ten or 15 year old
data fromthe nedical |iterature so that as long as there is

no problemwth that in terns of confidentiality issues and

that sort of thing, | think there could be creation of a
very nice data base. [It's not peer reviewed in the sense of
being in the published nedical literature, but there is

certainly a lot of people here looking at it very closely
and able to cone up with a ot of thoughts about anal yzing
all this information.

Let's see if there are any other comments | wanted

to make. | wanted to point out that in the |abeling that
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you have for the patient booklet, | really like the
description of the valve. | thought it was very clear.
It's on page 3-15. | think it's a very nice description for

a patient to know what it is they're getting, and it's said
innice lay terns at the top of the page exactly what it is
they' re getting.

The i ssue about the echocardi ograns has al ready
been di scussed. ©Ch, and then overall with the study
conpliance on 5-25, even though, | nmean | think the
presentation was nice. W' ve got good information and al
that. It really cones down to a simlar issue to what we
tal ked about yesterday. |1'mnot quite sure how | understand
we coul d have conpleted visits, yet the very basic
information froma patient about what New York Heart
Associ ation class they are doesn't wind up getting obtained.
| don't know what the study coordinator is talking to the
patient about if they're not talking to them about what
they're able to do and what their functional status is.

And so we should aimfor as close to 100 percent
on all these as possible, and although it's reasonably good,
it's not quite as good as it could be in sone cases for the
| onger follow ups.

MR. VENELL: Dr. Curtis, I'd like to make a

comrent on that.
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CHAI RPERSON CURTI S:  Ckay.

MR. VENELL: When our case report forns were
desi gned, we put NYHA down as part of the data to be
collected at the early post-operative visit which is before
di scharge. After we started the study, our investigators
told us that it's al nost inpossible to assess NYHA two days
after the patient has had heart surgery.

CHAI RPERSON CURTI S:  Sure.

MR. VENELL: As far as sone of the other ones go,
oftentines at a followup visit, the patient was seen by
just a study coordinator. At sone centers, these were not
nurses. W tried to make sure that the surgeons or
cardi ol ogi sts saw the patients for their followup visit.
However, occasionally they were seen just by the study
coordinator, and in those situations often they didn't feel
confortabl e assessing the NYHA

CHAI RPERSON CURTI S: Ckay. Those were all the
cooments | had. And we'll go around now and ask if anyone
has any further questions for anybody fromthe conpany?

DR. HARTZ: | m ssed one question. You' ve been
pretty explicit about the suture choice but not the needle
type. Now, a 4-0 grade of suture is not the usual inflow
suture line on an aortic valve replacenent. So | want to

know if the inplanters feel that the size of the needle is
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as inportant as the suture and al so obviously for the 4-0
proline diastole? And are you going to nake a

recommendati on?

DR. DAVID: | practice on a capitated system where
t hey get one suture, one needle so they have no choi ce.

[ Laught er. ]

DR. DAVID: No, |I'mnot being sarcastic. [|'mvery
serious. | think they are so bad in Canada they say that's
what you can get, the cheapest one you can buy, and we try
to make the best of it. It works all right. 1It's not
the--it should be a small needl e, a cardiovascul ar snal
needle. Bernie is richer. He has a few nore--let ne say
sonet hi ng about this--

DR. GOLDMAN: His hospital is in the downtown.
Mne is in the suburbs. W have nore choice. W're just
using the sanme 4-0 Tycron as nost others are using with a
smal | needl e because we're just taking an endocardial bite.
It's really just a fixation suture. |It's not a henostatic
sut ure.

DR HARTZ: |I'mthinking there is just less to sew
to than we're used to so a snaller needle may cause | ess
injury to the prosthesis.

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



vsSm

DR. DAVID: | should add, Renee, in the smaller
root, a small needle. Renenber the space between a | eafl et
and the arterial wall is very small in small valves. So if
you try to pull a bigger needle it m ght damage the | eaflet.
Once you damage the leaflet, the valve you have to repl ace
again. So it has to be a small needle that fits between the
cusp and the arterial wall of the xenograft. | inmagine
what--five mllinmeter, six millinmeter |Iong at the maxi num
I ength of the needle. 1In a larger valve, you can do just
about any needl e.

CHAI RPERSON CURTI S:  Go ahead.

DR. SKORTON: It's not a question, but |I'm going
to make a suggestion that is slightly counter and so | want
to give the conpany a chance to rebut it now because you'l
be away fromthe table. 1In general, |I'mvery much agai nst
addi ng gratuitous stuff to labeling that limts physician's

choice, but | think there should be a contraindicati on about

endocarditis because this type of device is still relatively
unusual in the U S. | don't think it's going to hurt the
mar keting efforts at all, and | think it's an extra safety

net for the patient.
So I'mgoing to suggest that the |abeling under

contrai ndi cati ons include contraindication to this val ve
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being put in in active endocarditis, and | want to give the
conpany or consultants a chance to argue with ne now as
opposed to | ater when there will be nobody at the table.

M5. BURLEY: We don't have an issue with that.

CHAI RPERSON CURTI S:  Go ahead.

DR. PLUTH. Before a question was asked regarding
the use of anticoagulants, and | sense that there was a
difference of opinion at the table because sone people were
| ooki ng around wondering what the answer was. | wonder if
Dr. David would tell us what his practice is as far as the
use of anticoagulants in these valves?

DR. DAVID: If ny patient requires
anticoagulation, | don't use this valve. | put a nechani cal
valve in and send the patient Cumdan for life. If a
patient has a transient bout atrial fibrillation or if he
had a stroke where aspirin is better than Cum dan, sure,
wll put this valve in. None of ny patients were
anti coagul ated permanently. Two of them had a perioperative
stroke, one interoperative and they thought was enbolic due
to aclot inthe atrium So those patients received Cum dan
for the first three or six nmonths and then changed to
aspirin. | do not believe this valve requires
ant i coagul ati on.

DR, PLUTH:. Do you put any anticoagul ation on the
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first week or two?

DR. DAVID. W do for the first three nonths.

It's routine in the hospital for every patient they are
going aortic valve replacenent, wth any tissue valve, be on
aspirin.

DR PLUTH.  Aspirin?

DR. DAVID: Aspirin only. |If they can take
aspirin. Sone of themcan't. They take nothing.

MR. VERRIER. Can | nmake just one further comrent
about the anticoagulation. Ed Verrier fromthe University
of Washi ngton, and we had one patient who had a henorrhagic
conplication fromthe Cum dan, and if you | ook at the tissue
literature, there is a clear controversy on whether or not
you shoul d Cum dani ze patients with tissue valves in the
first three nonths. And you can find literature
substantiating it or refuting it. |In fact, at the recent
STS, there's an abstract saying that that's probably not
i ndi cated to use anticoagul ation just because they have a
tissue valve. And nost of the tine the early thronboenbolic
events are probably platelet related to the suture |ines.

One of the things that you shoul d understand that
is an advantage of this valve is that there is no internal
suture line that is sitting in the root, i.e., everything is
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basically buried essentially in the wall. It goes up
against up the wall. So in terns of the theoretical

reasons, there's good reason to believe that there wll be

| ess of that platelet thronmboenbolic event in the first
three nonths. W' ve stopped using Cum dan conpletely after
our initial ten patients and have just used aspirin and have
had no conplications since that tine.

CHAI RPERSON CURTI S:  Any ot her questions or
comments directed to the conpany?

DR. SIMVONS: Well, maybe the recomrendati on
shoul d be reworded sone way because right now it says as
there is insufficient information to indicate otherw se, St.
Jude Medi cal reconmends that patients inplanted be
mai nt ai ned on the short-term anti coagul ati on therapy unl ess
it's a contraindicated. So if you' re actually saying you
don't recommend anti coagul ati on but maybe there is a role
for antiplatel et agents, maybe it shoul d be changed.

DR. HARTZ: | think that's a crucial point. Do
you nean anti coagul ati on because to us that neans Cum dan?
It doesn't nean antipl atel et therapy.

MR. VENELL: The copy of the |abeling that you
have is not the nost current copy. |'mnot sure how we were
working in the interactive fashion with FDA. In the |ast

days we were sending nultiple copies back and forth. \What |
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stated earlier about the conpany's policy is that it should
be up to the individual physician based on his patient's
needs is what St. Jude woul d recommend.

CHAI RPERSON CURTI S:  Should it say anticoagul ant
or antiplatelet therapy then?

M5. BURLEY: If you | ook under Section 2, the
pagi nation says 3-5, under 8.1, this is the correct
| anguage.

MR. SPYKER  Dan Spyker, FDA. Based on what |'ve
heard this norning, | would like to consider including a bit
nore data under clinical studies as to what antipl atel et
agents had been used. | don't know that | have access to it
right now, but I1'd |like to encourage the sponsor to provide
it. Put alittle bit of data under clinical studies and
just refer to that under individualization of treatnent
because what |'ve heard today sounds pretty appropriate to
me to at |east--so rather than nake a recommendation, |'d
i ke very much to show the data.

CHAI RPERSON CURTI S: Ckay. Okay. | think the
conpany representatives can step back fromthe table now
Any other internal discussion we want to have here before we
start going through our questions? | think that's actually
the easiest way to do it. The first thing we've been asked

to discuss is do the data presented permt assessnment of the
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safety and effectiveness of this device?

| gather a consensus that there is enough data
here for us to make a judgnment about this and if anybody
objects to that? Since no one does, let's go ahead and
answer the specific questions. The first one is does the
follow ng indication section adequately define an
appropriate popul ation for use based on the data presented?
This is on page 1-3. The Toronto SPV valve is indicated for
t he repl acenment of mal functioning native or prosthetic
aortic valves. Any comments from any nenbers of the panel
about the indications? Ckay.

And then the nunber three, the proposed--so in
ot her words, we would agree with that. The contraindication
section. The Toronto SPV valve is contraindicated for use
in patients where the dianeter of the aortic annulus is
| arger than the dianmeter of the sinotubular junction or
where the dianeter of the aortic annulus is nore than ten
percent smaller than the sinotubular junction. Excessive
m smat ch may cause central inconpetence and/or stenosis of
t he bi oprot hesi s.

And that woul d basically cover anybody who has got
a dilated aortic root in the wording there. And | had asked
sone of the questions about the anomalies and all that, and
it sounds like it's a fairly apparent thing to a surgeon,
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t hat operation, and would have to be dealt wth but doesn't
need to be in the | abeling. Any comments?

DR. PLUTH. W shoul d include endocarditis in that
ar ea.

CHAI RPERSON CURTI S: | guess that's a question.
Do we think that active endocarditis ought to be a
contrai ndi cati on?

DR. VEEI NTRAUB: Perhaps it could be worded it is
not recomended that - -

CHAI RPERSON CURTI S:  Yes.

DR. VEINTRAUB: In other words, there's really no
data one way or the other, but it's not recomended that be
used.

CHAI RPERSON CURTIS: Is that a warning or a
precaution?

DR. HARTZ: That's an interesting phenonenon
because unl ess the surgeon has a honograft, which valve
shoul d they use? If you tell themthis one is
contraindi cated, should we put that contraindication on
every other prosthesis and insist that--

CHAI RPERSON CURTI S: Surely a mechanical valve is
a |l ot of hardware.

DR. VEINTRAUB: This is different because it's got

fabric that's going to be actually sutured over the entire
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aortic wall.

DR. HARTZ: But other bioprostheses have fabric.

DR. VEI NTRAUB: But--well --

DR. DOVANSKI: Do we have any evidence that that
fabric nmakes a difference?

DR. SKORTON:. Wth all due respect to ny
col | eague, | think what other |abelings have occurred in the
past is irrelevant to this decision. |If you believe it's
the standard of surgical practice not to put this valve in
active endocarditis, we're tal king about aimng these
instructions to the | owest conmmon denom nator, | ow
experience person, and | think we should call it a
contraindication unless you think it isn't contraindi cated.
|"monly reacting to the bul k of surgical opinion that I
heard this norning.

DR HARTZ: In trying to put this in perspective,
the known literature on the early phase of endocarditis
after inplanting a prosthesis and hearing what Dr. David
said and why he would use a honograft as an alternative to
this prosthesis, but I'mtrying to think what other
prosthesis does not carry a risk of infection in acute
endocarditis?

DR. VEINTRAUB: |If | understand him he didn't say

that he would definitely use a honograft, that he would, the
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i nportant thing about acute bacterial endocarditis is
debri dement .

DR HARTZ: Right.

DR. VEEI NTRAUB: But he wouldn't use this valve
because it sutures Dacron to the aortic wall around the
whol e circunference of the aorta. | believe | understand
that is what he said, and | would just a priori agree with
that. It sounds, it nakes sense.

CHAI RPERSON CURTI S:  But woul d a mechani cal val ve
be |l ess risk?

DR. VEI NTRAUB: Yeah, because you're only suturing
the sewing ring, not the entire valve, to the aortic wall.
At | east, again, wthout any experience, that makes | ogical
sense. So perhaps we should just say that it's not
recomrended that it be used.

DR. DOVANSKI: Could you explain why that? |It's
not obvious to ne.

DR. VEEI NTRAUB: Well, in any, whether it's a
stented biol ogic valve or a nechani cal val ve, your point of
contact with the potentially infected tissue or at |east
where there are bacteria are the sutures, the interrupted
sutures or the running suture, and the annulus and the
sewing ring. Wth the Toronto valve, you' re plastering an
entire fabric around the whole circunference of the aorta,
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and, you know, we obviously don't know what wi Il happen with
that, but 1'd certainly worry about it.

DR. DOVANSKI: Well, | nmean | woul d have worried
about the other valve, too, but if you need to put in a
val ve.

DR. VEI NTRAUB: Well, but we do.

DR. DOVANSKI: If you need to put in a valve, of
course, one does, you know, for henbdynam c reasons, one
woul d, even in a fairly active setting, and | guess |
wonder - -one woul dn't put that contraindication on every
val ve because you've got to put sonmething in. The question

is what data do we have to suggest that this one is worse is

it 1s just--
DR. VEEI NTRAUB: We don't.
DR. DOVANSKI :  Ckay.
DR. SAPI RSTEIN. And precisely addressing that

guestion, Dr. Domanski, we've tried to distinguish in

devel oping this | abeling, distinguishing between
endocarditis and sepsis as Dr. David brought up. In
endocarditis of any form we just slip in another valve,
don't we, and usually if infection recurs, it's a different
organi sm anyway, whereas, in sepsis and actual purul ent

i nfection, you have to do this gross debridenent. So we

didn't think there was a need to contrai ndicate the device
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for endocarditis specifically, but naybe we were incorrect
in that.

DR. SKORTON: Let ne offer sort of a conprom se on
this. | think we're intellectualizing too nuch about this.
| think it's relatively contraindicated to put this valve in
active endocarditis, period. And so | think that since we
gave them a chance to argue, since the person who invented
the valve and the conpany didn't argue, they know nore than
we do, | would say, and no surgeon here has contradicted the
idea that it's relatively contraindicated, so | would
suggest that we say active endocarditis is a relative
contraindication of this valve, and the reason for doing
that is an educational process so the relatively new surgeon
doesn't think this is a honograft.

CHAI RPERSON CURTI S:  Sounds |i ke we have a
consensus there.

DR. DOVANSKI: I'm kind of m ssing sonething on
that. You don't have a consensus, as a matter of fact, and
| apol ogi ze for extending this, but | really don't
understand that point. |1'mnot convinced that this valve is
any worse than any other valve based on anything that's been
presented. The fact that the conpany didn't argue about it
doesn' t--maybe they should have--but | don't understand. |

don't understand why we're denying this one when you
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woul dn't deny the nmechanical, and | understand the point
about how you sew it in around there, but |I'mnot sure why
that's a cogent reason for being concerned about infection.

DR. SKORTON:. | guess when all of us practice,
whet her we're tal king about drugs or devices, we have a
portfolio of choices in every patient care situation, and ny
readi ng of regulatory conpliance on contraindications is
that there's two | evels of contraindications. There's ones
where the manufacturer and the governnmental agency feels
it's very strongly a bad idea to use the device. The
conpany has suggested and the inventor that a m smatch
bet ween annul us and sinotubul ar junction dianmeter area is
such a one.

The second is gentle guidance that the regul atory
agency gives a practicing clinician, helping himor her
decide the relative order of choice, and that's what a
relative contraindication is: |eaving choice to the person
but gently rem nding themthat this mght not be their first
choice. And to answer your question, the better choice
woul d be one where there is no artificial tissue like a
honmograft, nmeaning that that would be the first choice after
debri dement .

MR. SPYKER Dan Spyker, FDA. W've had a

tendency over the |last few years where |'ve been working
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with labeling to be very careful about, very reluctant to
put things in, contraindications that are really warnings,
and | don't think I can get the idea of a relative
contrai ndi cation past ny colleagues at the next level. This
is not sonething that we've been doing lately, at least. So
| think we have every support of putting that in as an
indication to the surgeons and users of this device, but I'm
reluctant to use the term-we're going to have trouble with
the term"relative contraindication.” This sounds |like a
warning to ne.

CHAI RPERSON CURTI'S:  Yes, | was just going to nake
that point. It sounds like we don't do relative
contraindications. It's either a contraindication, a
warni ng or a precaution. You' ve got to put it in one of
those bins, and if so, would you have any problemwth
putting it as a warning? ay. | think now we have a
consensus.

Al right. Nunber four, patient counseling
informati on. Exact sane things we saw yesterday. W m ght
want to strengthen the one about the antibiotics for dental
prophyl axis, as we nentioned before, and the wallet card
i ssue has already been discussed. | nean that's all we've
gone through, and I don't think we have to redi scuss that

unl ess sonebody has any ot her points.
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Al right. Nunber six. | think this may be
somewhat nore inportant. Do the data presented support
approval of all seven valve sizes? |If not, what additional
data woul d be required to establish the indication for the
ot her sizes? As you renenber, there were 13 inplants of the
22 mllinmeter and then smaller nunbers for 21 and 20 and
nothing for 19. Do we want to recomrend approval for al
the different sizes even though the smallest sizes have no
to very limted experience? Go ahead.

DR. SKORTON. As opposed to our earlier
di scussions we had, | don't perceive any basic manufacturing
di fference between any of the sizes, the size availability
mai nly being what's available at the abattoir, and so |I'd be
happy to suggest approval with a special enphasis on
post - approval surveillance, particularly of the small sizes.

CHAI RPERSON CURTIS: Oher comments? |f you
remenber, though, yesterday, there were sone val ves that we
turned down sinply on the basis of |ack of data, and the
first valve we tal ked about, there sone difference in
possi bl e manufacturing, but there were al so sone other valve
sizes that were simlar manufacture, but we basically said
if we didn't have the data, we couldn't approve it.

DR G LLIAM There were zero inplants with those.

CHAI RPERSON CURTIS: Well, the Mtral, the 25, had
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a few, had three followups on, which is nore than zero,
which is what we're tal king about here for at |east one of
t he sizes.

DR. TRACY: The Table 7.2 in their--

CHAI RPERSON CURTI S:  Where is that?

DR. TRACY: That's in Tab 2, Table 7.2, on page
3-5, Effectiveness Qutcones. | think unlike one of the
ot her valves we | ooked at yesterday, | agree this is created
the same way. You can expect different henmobdynam ¢ out cones
just on the basis of size, but it doesn't sound |ike there's
any different processing or handling of the valve. So the
pl ace where the | ack of information should be stated,
woul d think would be in this table that woul d include
sonething to indicate that there are no data avail able on
sizes smaller than the 20. | nmean it should be--1 agree
that we should allow the flexibility of having the greater
nunber of sizes, even though the data aren't presented, but
| think the data doesn't exist, that is, but that should be
indicated clearly in this table that data sinply doesn't
exi st on the smaller sizes.

CHAI RPERSON CURTIS: Well, certainly on the 22,
there's as nuch information as anybody had asked on any of
t he ot her ones.

DR. TRACY: Right.
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CHAI RPERSON CURTI S:  But the 21 and 20, | nean
we' ve got one and four.

DR TRACY: Right.

DR. G LLIAM Five.

CHAI RPERSON CURTIS: Five. GOkay. | don't know if
we are being entirely consistent, but it doesn't sound |ike
anybody's got a problemw th that.

DR. SKORTON. Well, | just have a question. Are
you suggesting a | abeling change to indicate to the surgeon
that limted or no data are available at small sizes?

DR TRACY: Right.

DR. SKORTON: Just as a rem nder?

DR TRACY: Right.

DR. SKORTON: | think that's consistent w th what
we did, if | recall, with the second.

DR. TRACY: It should just be added to that table
maybe as an additional itemat the bottom

CHAI RPERSON CURTI S:  Okay. Nunber seven: Is the
proposed Specific Patient Popul ations section specifying
three years appropriate? So we don't have any data on
pati ents who have been inplanted | onger than three years.

DR VEEI NTRAUB: Could you put the size statenent
in that data--there are no data or there are limted data

for val ves of such and such a size? Does that make sense?
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CHAI RPERSON CURTI'S: It sounds like it would work
to ne. Ckay.

DR. TRACY: The other question there, why are
nursing nothers there? 1s that because of anticoagul ation?
But if we're not reconmendi ng anti coagul ati on, why does it
matter?

MR. SPYKER  Dan Spyker, FDA. There have been a
coupl e of categories of special populations that we' ve been
adnoni shed to consider so we just didn't want to | eave t hem
out, and this was the |l ogical place in our view to put that
information. So we're open to your suggestion, but this
wi |l probably be something that will be the sane for all the
val ves.

DR. TRACY: |I'mnot sure | understand what a
nursing nother is supposed to do if she needs a val ve?

[ Laught er. ]

MR. SPYKER Wl |, as you probably have perceived,
this category of |imted data mght logically be thought of
by sone as the next few indications that we're going to
support with data. So it's a way of exactly as the
situation is here, we don't feel, when we wote this |abel
with the sponsor, we didn't feel that we didn't want to
allow the smaller valves or nursing nothers to be used, but

we do need to call attention to the fact that we don't have
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the data supporting it either way. So we had nothing
speci al agai nst nursing nothers.

CHAI RPERSON CURTIS: | do note that | think you
were | ooking at page three, 3-5. There it says inplants
| onger than four years, but then on our page 1-5, it talks
about three years. |Is that a typo sonehow or--

MR. SPYKER  Four.

CHAI RPERSON CURTIS:  Four. All right. So it
shoul d say four in both places. Any other comments on that
issue? All right. Nunmber eight: Is the proposed Physician
Trai ning section appropriate? Are there any additional
poi nts you believe should be included, and we've tal ked a
| ot about the fact that there's going to be formal physician
training for this

DR. G LLIAM That's nandat ed.

CHAI RPERSON CURTI S:  That's mandat ed, and t hat
covers in better detail nore than anything we're going to
wite down here. Sounds |like no one has any problemw th
that section. Any other suggestions for |abeling? Have we
forgotten anythi ng?

DR PLUTH Is it still mandated or is still
optional in sone instances?

CHAI RPERSON CURTI S: My under st andi ng was
yesterday we were nmandating it.
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DR, PLUTH. We're nmandating it.

CHAI RPERSON CURTIS: | guess it would raise an
interesting point, though, if you, this is now the second
stentl ess valve, aortic valve, we've seen for subcoronary
inplantation. Do you need to attend both training sessions?
Are there differences in the way these two things are
inplanted? Is it different enough?

DR. HARTZ: Actually, the issue that we raised
yesterday was that that prosthesis had to be trinmmed, and
that was the specific new point on the learning curve. In
other words, if you attend that one, then the next step is
to sewit in like you sewthis one in

CHAI RPERSON CURTI S:  Ri ght.

DR. HARTZ: So, no. |In that regard, if you' ve
trained on that Freestyle, you would be able to inplant this
prosthesis. But not vice versa.

CHAI RPERSON CURTI S:  Ah, how do we handl e that?

[ Laught er. ]

DR HARTZ: Sorry.

CHAI RPERSON CURTI S:  Suggesting that they attend
both progranms. |'m sure the second one would be fairly
sinple if you did know how to do the first. Okay. Al
right. W're down to Final Questions. Do the data
present ed adequately denonstrate the safety and
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effectiveness of the device as | abel ed, which would nean
we're com ng to panel recommendations. |n case anybody
forgot what we heard yesterday.

DR. STUHLMULLER: Al right. Panel recomrendation
options for premarket approval applications. The Medi cal
Devi ce anendnents to the Federal Food, Drug and Cosnetic Act
require that the Food and Drug Adm nistration obtain a
recommendati on from an outside expert advisory panel on
desi gnat ed nedi cal device premarket approval applications
that are filed with the agency. The PMA nust stand on its
own nerits and the recomendati on nmust be supported by
safety and effectiveness data in the application or by
applicable publicly available information.

Safety is defined in the act as reasonable
assurance based on valid scientific evidence that the
probabl e benefits to health outweigh any probable risk.

Ef fectiveness is defined as reasonabl e assurance that in a
significant proportion of the popul ation, the use of the
device for its intended uses and conditions of use when

| abeled will provide clinically significant results.

The reconmendati on options for the vote are as
follows: option nunber one, approval, there are no
conditions attached; option nunber two, approvable with
conditions. You may reconmmend that the PMA be found
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approvabl e subject to specified conditions such as
resolution of clearly identified deficiencies which have
been cited by you or by FDA staff. Prior to voting, all of
the conditions are discussed by the panel and listed by the
panel chair. You may specify what type of followup to the
applicant's response to the conditions of your approvable
recomendati on you want. For exanple, FDA or panel. Panel
followup is usually done through homework assignnents to
the primary reviewers of the application or to other
speci fi ed nenbers of the panel.

A formal discussion of the application at a future
panel neeting is not usually held. |[If you recomend
post - approval requirenents be inposed as a condition of
approval, then your recommendati on shoul d address the
followi ng points: (a) the purpose of the requirenment; (b)

t he nunber of subjects to be evaluated; and (c) the reports
that should be required to be submtted.

Option nunmber three: not approvable. O the five
reasons that the act specifies denial of approval, the
followi ng three reasons are applicable to panel
del i berations: (a) the data do not provide reasonable
assurance that the device is safe under the conditions of
use prescribed, recomended or suggested in the proposed

| abel i ng; (b) reasonabl e assurance has not been given that
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the device is effective under the conditions of use
prescribed, recomended or suggested in the |abeling; (c)
based on a fair evaluation of all the material facts in your
di scussions, you believe the proposed |abeling to be fal se
or m sl eadi ng.
| f you recommend that the application is
non- approvabl e for any of these stated reasons, then we ask
that you identify the neasures that you think are necessary
for the application to be placed in an approvable form
Option nunber four: tabling. In rare
ci rcunst ances, the panel may decide to table an application.
Tabling an application does not give specific guidance from
the panel to FDA or the applicant, thereby creating
anbiguity and delay in the process of the application.
Therefore, we discourage tabling of an application. The
panel shoul d consi der a not approvable or approvable with
condi tions recomendation that clearly gives descri bed
corrective steps. |If the panel does vote to table a PMA
the panel will be asked to describe which information is
m ssi ng and what prevents an alternative recomrendati on.
CHAI RPERSON CURTIS: Dr. Crittendon, would you
like to go ahead and nmake a recomrendati on?
MR. CRITTENDON. | nove that the panel approve
this device with conditions, and the conditions are as
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follows: (1) that the FDA and the sponsor agree on sone

met hod of uniformcollection of echocardi ographic data; (2)
that the |abeling be consistent with the other conditions we
| aid out yesterday vis-a-vis the tenporary card and the
mandati ng of antibiotic prophylaxis for dental procedures,
endoscopy, et cetera; (3) that to the warning section that
we add the warning for endocarditis, acute infective
endocarditis; (4) that the post-marketing anal ysis shoul d be
detailed as described by the St. Jude presentation this
nmorning, and in particular to include post-approval
surveillance of the smaller sizes; and then (5) that there
be mandat ed physician training.

CHAI RPERSON CURTIS: | nean it sounds very clear
to me. And you' re recommendi ng approval for all the sizes?

MR, CRITTENDON. |'mrecomendi ng approval for al
t he sizes.

CHAI RPERSON CURTI S:  Ckay.

DR. TRACY: Yeah, the only additional thing to
that, | would nmake it clear that the--

DR. STUHLMULLER: From a parlianentary point of
view, there's a notion that you need to make a decision to
second it.

DR. VEI NTRAUB: Second.

[ Moti on made and seconded. ]
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DR. STUHLMULLER: Now you can anend it.

DR. TRACY: | second or he seconded. But the
addi tional comment that the lack of data on the smaller
si zes be contained in the |abeling.

CHAI RPERSON CURTIS: So that's an anmendnent you're
pr oposi ng?

DR. VEINTRAUB: |'Ill second that on Robert's Rules
of Order.

MR CRITTENDON. And I'Il accept that anendnent.

DR. PLUTH It was brought up before that there
was not data as far as anticoagul ati on was presented
regarding this particular group. Ws that part of the
condition before we accept this or was that or for the
future?

CHAI RPERSON CURTIS: | think that's part of the
post - mar ket i ng.

DR, PLUTH. Okay. That's what | wanted to know.
| didn't know if we wanted that prior to that or not.

DR. SIMVONS: | think you had al so brought up sone
poi nts about the physician manual had sone errors that you
wanted to change about the aortic root.

MR, CRI TTENDON: Just the description of the
anatony. This was not the usual anatomc terns. That ought

to be included as well. So I would anend a paragraph in the
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physi cian's manual as currently detailed in the panel packet
ought to be anmended to nake the anatom c descriptions nore
st andar d.

CHAI RPERSON CURTI'S: Do we have a second for that?

DR. SKORTON:  Second.

[ Moti on made and seconded. ]

CHAI RPERSON CURTI S: kay. Everybody's concerns.
No ot her amendnents? All right. Let's go ahead and have
the vote. Dr. Hartz?

DR. HARTZ: Approve with conditions.

CHAI RPERSON CURTI S:  Dr. Sinmons?

DR SIMMONS: Approve.

CHAI RPERSON CURTIS: Dr. Gllianf

DR. G LLIAM Approve with conditions.

CHAI RPERSON CURTI S:  Dr. Domanski ?

DR. DOVANSKI :  Approve with conditions.

CHAI RPERSON CURTI S:  Dr. Aziz?

DR Azl Z: Approval with conditions.

CHAI RPERSON CURTI'S:  Dr. Pluth?

DR PLUTH  Approval with conditions.

CHAI RPERSON CURTI'S:  Dr. Skorton?

DR. SKORTON: Approve with conditions.

CHAI RPERSON CURTI S:  Dr. Weintraub?

DR. VEEI NTRAUB: Approve with conditions.
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CHAI RPERSON CURTIS:  And Dr. Tracy?

DR. TRACY: Approve with conditions.

CHAI RPERSON CURTIS: Al right. And Dr.
Crittendon, apparently you have to specifically vote.

MR. CRITTENDON: | approve with conditions as
wel | .

CHAI RPERSON CURTI S: Okay. So the recommendati on
is accepted to approve the valve with conditions. And
bef ore we adj ourn- -

MR. SPYKER Could | get a little clarification?
Dan Spyker - -

CHAI RPERSON CURTI S: Sur e.

MR. SPYKER: On your first condition, be working
out the echo.

CHAI RPERSON CURTI S:  Yes.

MR. SPYKER  Are you tal king about follow up?

MR. CRI TTENDON: We've had the di scussion about
t he di screpancy between the core lab and the hospitals. |'m
sure there's just sone consensus that the FDA staff and the
sponsor can arrive at so that you're happy, and then | think
if you' re happy, we'll be happy with the type of data that's
collected in--

CHAI RPERSON CURTI'S: | think possibly, rather than

sayi ng get echoes on everybody, maybe there should be sone
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st andar di zati on about the way the data is obtained? 1|s that
what you're saying?

MR CRI TTENDON: R ght.

MR. SPYKER: For the future?

CHAI RPERSON CURTI S:  For the future.

MR. CRI TTENDON: For the future, for the
post - market analysis. And is Dr. Gundeneier still here?
Al right.

CHAI RPERSON CURTIS: He's not here. GCkay. Then
think we're finished with our business today. W'IlIl go
ahead and the neeting is adjourned. Thank you all.

[ Wher eupon, at 11:36 a.m, the panel neeting was

adj our ned. ]
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