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specific points to follow | For that condition, can |
take a vote for all in favor of condition No. 1.

Ms. MOYNAHAN: N ne i'n"favor.

DR TRACY: (Opposed? Ckay. So condition 1
IS approved.

Any additional conditions?

DR WH TE: Can we discuss the follow up of
t he paradoxical enbolus indication? Add that as well
as a post-narketing tool.

DR TRACY : | think that m ght have been
included in the prior discussion regarding the
surveillance. | don't think we need a separate notion
on that. That is included in the discussion that we
had.

DR WHITEE Then also can we discuss as a
condition then that we  adopt the |abeling
recommendations that we nade, the changes to the
| abel i ng>

DR, TRACY: Yes. That's fine. Label i ng
changes. To summarize, the |abeling changes that we
are proposing. Help.

DR SKORTON: They were in the indications
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and contraindications and precautions and warnings.

DR, WTTES: Tabl e 5.

MR DILLARD: Yes, in Dr. Wttes' Table 5.
| didn'"t hear this specifically but just a question,
| think, for the conmttee. 1In terms of taking a | ook
at sone of the subgroup analyses, which | don't know
if Dr. Wttes is going to bring up again, but if we
| ook at some of the extrenes, how would be handl e that
in the | abeling and would you have any additional
suggesti ons based on how we woul d | ook at the data?
That's the only thing | didn't hear specifically about
a | abeling change.

DR TRACY: Maybe Dr. Wttes can if she's
had a chance to do some nore cal cul ations on that, but
| think that the thing that we don't have data on
shoul d be stated what we do and what we don't have
data on.

That cant henl eave sone discretion in terns
of the operator how they want to handle that |ack of
data wthout specifically contraindicating the
procedure for that type of clinical situation. Any

ot her --

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 2344433 WASHINGTON, D.C. 200053701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

203

DR WITTES: But, again, | think it's a
little nore subtle than that. It's that there are
data but they are not directly conparable. | think

that is the subgroup issue here.

| don't know how to answer the question and
| don't know what | think. \Wat | feel is that what
ispresented currently is not sufficient and doesn't
reflect what the data show.

One of the problens is we don't really know
what the data show because we haven't seen the
anal ysis that would say, ©"an ha, this is what the data
are showing relevant to specific questions."

| guess one of the things I don't understand
Is if you see a patient, do you say, "This is a five-
year-old.  Should | make this choice or that choice?"
"This is a lo-year-old. Should | make this choice or
that choice?" This is an 18-year-old."

| mean, do you as clinicians think about the
age of the kid or the adult and nmake a deci sion that
is pertinent to that age, in which case | think it's
very inportant, the age and the size.

DR WHTE: | think that's a different issue
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than this commttee should decide, though. | think
we're asked to | ook at the reasonabl eness or the
probabl e efficacy and safety. | think we've seen
not hing that suggest that it's not reasonable to think
that's going to be safe.

| think that a clinician.mght well nake
those judgenments and individual patient interaction.
| have seen nothing about the extrenes of the device
that nake ne nervous that it's not going to work.

DR WTTES: No, |'mnot saying that. But
It seens to ne we haven't seen the data analyzed in a
way that addressed those issues at all. |n a clinical
trial you really wouldn't worry so nuch about it.

In a situation like this | think the data
shoul d be presented. The presentation may just nmake
everybody feel great. This is fine. But in the
absence of a good control, | do think that there needs
to be nore on the label that describes analysis.

DR TRACY : Let me see if | can put this
t oget her. One condition is that we woul d recommend
some changes in the labeling that would indicate who

has and who has not been studied in this protocol nore
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clearly, the few little changes which you can refer
back to the previous discussion regarding the nickel
and the anti-coagulation issues, etc. That would be
one condition.

| do think there is another condition that
we Wil |l be asking the conpany to provide additional
anal ysis of their data to the FDA that would take out
t hose upper age ranges that were not really included
in the surgical group. | think that is an additional
condition that we m ght come up wth. However ,
would like to take a vote, if that's all right, on the
condition regarding the |abeling as we have discussed.

DR. SKORTON: | just have one question. |
do share sone of your concerns but | don't think they
shoul d affect the |abeling. | don't think they are
di screte enough to affect the |abeling. | haven't
heard you say anyt hi ng.

I‘m not convinced, for exanple, |abeling
should say this device is not proven to work in
younger people or ol der people. When |'mgoing to
vote on labeling, I'mtalking about the precautions,

war ni ngs, indications, contraindications. The only
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indication one that | thought we agreed on changing
was the one having to do with the PFO

DR TRACY: Correct.

DR SKORTON: But we weren't going to have
adisclaimer in the indications about the extremes of
age. | thought that was the point of doing a post-
mar ket st udy.

DR- WTTES: | fully agree with that. Al
rmsaying is that when the data are presented as a
summary, that summary shoul d be expanded, but not to
say don't include it.

MS.  MOYNAHAN: Can we take a vote on the
| abel i ng?

DR TRACY: Yes, on the labeling. Al those
in favor of the condition dealing with |abeling that
we' ve just discussed, please indicate so.

MS.  MOYNAHAN: Al right. That's 10 in
favor. W do have 10 voting people here. | only
counted nine in the last one. Ws there anyone that
abstained or voted against it that | mssed or was
everyone's hand up for the surveillance issue? Ckay.

That was 10 in favor then.
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DR TRACY: Ckay. Al right. Then there is
nobody that's opposed to that condition. Any
additional conditions? Do we want to try to turn the
request for additional analysis into a condition? No.
That's just sinply going to happen. kay. Any
additional conditions? kay.

At this point we need to vote on whether the
device is approvable with the conditions as we have
al ready voted on or not. Al in favor of approval
with the conditions as stated.

M5. MOYNAHAN. That's ten in favor. Then we
can also go around and each person can state their
vote and the reason for it.

DR WHITE: I'mChris Wite and | vote for
the motion with limtations because |'m convinced that
the data that's been presented today is reasonably
safe and effective.

DR WLLIAMS: Roberta Wllians. | vote yes
because | do believe it passes the reasonabl eness
test.

DR SKORTON: |'m David Skorton and | vote

yes because | believe it shows reasonabl e evi dence of
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1 safety and efficacy.
; 2 DR ZAHKA: ' m Kennet h Zahka and | voted
(M 3 yes because | think this will help a nunber of
4 children and young adults with atrial septal defects.
5 DR HOPKINS: Dr. Richard Hopkins. | voted
6 yes because | think it does nmeet safety and efficacy
7 against the arbitrary standard. Wile the discussion
8 wel | reflects our concerns about the relative efficacy
9 with other options, that is going to be addressed by
10 the conditions inposed and by clinician judgenent.
11 DR aAziz: SalimAziz. | voted yes because
12 I think it does denonstrate safety and efficacy.
(m\ 13 DR. TRACY: Dr. Laskey.
| 14 DR LASKEY: Yes. \Warren Laskey. | voted
15 for approval with the conditions nuch as ny coll eagues
16 have. | would like to also personally acknow edge the
17 efforts of Dr. Amplatz who is standing in the corner
18 there who nmnmade a mjor, mjor contribution to
19 i nterventional cardiol ogy.
20 DR. MDAN EL: Nancy MDaniel. | voted in
21 favor of approval with the condition stated having met
22 the safety and efficacy. Again, it's going to be a
S
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great contribution to the care of these patients.

DR- WTTES: 1| votes yes for nuch the sane
reason as everybody el se did.

DR CRITTENDEN. | voted for approval with
conditions for simlar reasons. It was safe and
relatively effective.

DR TRACY : Any additional coments, M.
Dacey or M. Mrton?

[f not, we will end this portion of today's
meeting and break for lunch. W have a vote to come
back at 2:15.

(Whereupon, at 1:34 p.m off the record for

lunch to reconvene at 2:15 p.m)
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AF-T-EERNOON SESSI-ON

2:17 p. m
DR TRACY: |I'd like to call to order this
meeting of the Crculatory System Device Panel. The

topic for discussion this afternoon is a prenarket
application for NMI Medical Cardi oSEAL  Septa
Ccclusion Systemw th Qm kl oad.

At this point | would like to hold an open
public hearing. There were no requests ahead of tine
but is there anybody here who would care to nake a
presentation on this or other topics?

Ckay. If not, then we will close the open
public hearing and nove on to the sponsor's
presentation.

MR AHERN Good afternoon. M name is John
Ahern. 1'mthe President and CEO and Chairman of the
Board at NMI' Medical, a public conpany and | am a
stockhol der in that conpany.

Madam Chai r person, panel nenbers, and FDA
representatives, we are pleased to have an opportunity
to present data in support of the safety and efficacy

of the Cardi oSEAL Septal Occlusion System device in
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the treatnment of conplex ventricular septal defects.
More common forns of congenital vsps, which can be
readily identified and repaired wusing standard
surgical procedure, are not a subject of this pPMA.

Cinical data used in support of this PMA

were obtained from a ongoing clinical trial sponsored

by Children's Hospital, Boston, and provided to us
under a |icensing agreenent.

Following ny brief introductory remarks our
presentation wll proceed as follows:

W' Il have a device descriptionpresentedby
Carol Ryan who is the Vice President of Research and
Devel opment of NMI' Medical. Followed by discussion of
indications by Dr. John Mayer. Dr. Mayer is a Senior
Associate in Cardiovascular Surgery at Children's
Hospital in Boston, Professor of Surgery, Harvard
Medi cal School.

W will then have a discussion of the
procedure by Dr. Peter Laussen. Dr. Laussen is Co-
Director, Senior Associate in Anesthesia, Children's
Hospital, Bost on, and Associate Professor of

Anest hesia, Harvard Medi cal School.
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Fol lowing that we'll have the clinical trial
overview by Dr. Kathy Jenkins. Dr. Jenkins is
Associate in Cardiology, Children's Hospital, Boston,
Assistant  Professor Pediatrics, Harvard Medi cal
School .

Then we'll lead on to trial results and
analysis by Dr. Kinberlee Gauvreau. She is an
Associate in Cardiology, Children's Hospital, Boston,
Assistant  Professor Pediatrics, Harvard Medi cal
School. Al'so Dr. Gauvreau is the Assistant Professor
of Biostatistics at Harvard School of Public Health.

Then we'll follow w th conclusions by Dr.
Jenki ns.

We've also invited a nunber of experts who
are famliar with either the VSD device in clinical
trial or the statistical data, the clinical data
involved with that.

| would like to introduce Ms. Any Britt who
is the Research Manager of Children's Hospital in
Boston, Dr. Mark Boucek who is Medical Director of
Pediatric Heart Transplantation, Children's Hospital

in Denver, and Professor of Pediatrics at University
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of Colorado, Hi Il Sciences.

Also Dr. Mark Hoyer. Dr. Hoyer is the
Director of Interventional Cardiology, R ley Hospital
for Children, Indianapolis, and Cinical Associate
Prof essor of Pediatrics, Indiana University.

Finally, Dr. Janmes Lock, Cardiologist-in-
Chief, Children's Hospital in Boston, Professor of
Pedi atrics, Harvard Medical School.

They are here today and available to answer
any questions as needed.

Just a brief marketing history of the
CardioSEAL devi ce: The FDA has already approved the
device based on its safety data and it's comercially
available in the United States under the Humanitarian
Devi ce Exenption Regulations for three different HDE
approvals, one of which is the sane indication
proposed by the PMA which was approved by the FDA
al mrost two years ago.

The other two HDE indications were for a PFO
closure in patients failing medical therapy and al so
the fenestrated rFontan procedure. The device is also

comercially available in the European conmunity,
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Canada, Latin Anerica, and the Pacific Rm
Approxi mately 10,000 Cardi oSEAL devices have been
i mpl anted since 1996.

woul d |ike to introduce Carol Ryan who
wi Il provide data on the device.

M5. RYAN. Good afternoon. Again, ny nane
is Carol Ryan. 1'man enployee of NMI Medical and a
shar ehol der

The Cardi oSEAL Septal oOccluder i s a second
generation device which has been designed for
per cut aneous closure of intracardiac defects. The
Cardi oSEAL inplant is conprised of a structura
framework and a tissue scaffold.

The structural franmework is fabricated
primarily frommMp3sn, an alloy which has excellent
corrosion resistance and is I nherently  non-
ferromagneti c. MP35n has been used in a variety of
i npl ants including pacemaker |eads, stents, aneurysm
clips, and orthopedic applications.

The tissue scaffold is knitted pol yester
fabric simlar to those comonly used for vascul ar

grafts and cardi ac patches.
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The inplant is available in four sizes
ranging from 17 nmto 33 nm  The design is simlar to
a double unbrella with each unbrella conprised of four
MP35n Springarms or eight per device.

Each springarm has three functional coils
per arm The center coil, which is called the
shoul der coil, the elbow joint and the wist joint.
These coils are put there to control functional
stresses within the springarm and provi de adequate
fixation within the heart.

A pin is centrally located on the proximal
side of the device for attachnent to the delivery
system  Platinum springs are soldered to the end of
each springarm for enhanced radiopacity. The tissue
scaffold, a knitted polyester fabric, is attached to
the framework using polyester suture.

The inplant is packaged attached by suture
to a disposable |oading systemcalled the QmM k Loader.
The Qm k Loader is utilized to collapse the unbrella
and introduce it into the delivery sheath. The
CardioSEAL delivery systemis designed to facilitate

attachment, |oading, delivery, and deploynment of the
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Car di oSEAL through a commercially available 10-French
sheat h.

One-size delivery systemis conpatible with
the entire famly of Cardi oSEAL i npl ants. This
particular version of the delivery systemis a third-
generation design with inprovenents and ease of use
over prior generations.

The systemis conprised of a control handle,
a catheter shaft of pushing the inplant through the
sheath., a spring guide with a sleeve on the distal end
for capturing the inplant pin wire and the delivery
system pin wre

This video depicts the attachnent and
| oading of the Cardi oSEAL inplant. First the pin wire
of the delivery systemis advanced fromthe sl eeve at
the distal end of the spring guide. The inplant pin
Is now placed within that sleeve and the two pins are
| ocked in place.

The inplant is then collapsed within the
QM k Loader. The occluder disc, which is a packaging
aid, is disposed of. You can see the inplant being

pulled into the clear part of the Qm k Loader.
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The catheter shaft is advanced to be
adj acent to the inplant. A Touhy-Borst is attached
which will be used for flushing the systemto renove
air bubbles. Several of the |oader conponents are now
di sposed of.

The suture is being renoved there. The
systemis thorough flushed to renove air bubbles.
This is easily visualized through the clear tube.
Then the QM k Loader is placed into a 10-French sheath
in place across the defect.

Critical design features of the CardioSEAL
inplant include a design focused on long-term
bi oconpat abi i tyi ncl udi ngawel | - characteri zedti ssue
scaffold whi ch pr onot es fast and t hor ough
encapsul ati on. This photo of a sheep explant at 90
days denonstrates the conplete endothelial coverage of
the inplant.

The spring arns are where the laser is
pointing. This is the edges of the device. There is
conpl ete endot helial coverage of both the fabric and
the spring arns including the device septuminterface.

The metallic framework has excellent corrosion
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resistance and a | ow nedal surface area to mnimze
leeching ‘and it IS MR compatable.

The doubl e-unbrella design gives the inplant
the ability to conformto variable anatony and a | ow
profile in the septum following inplantation to
m ni m ze henodynam ¢ di st urbances.

Now, | would like to introduce the next
speaker, Dr. John Mayer of Boston Children's Hospital
and Harvard Medical School. Dr. Mayer will speak on
t he | NDI CATI ONS FOR USE of the CardioSEAL.

DR MAYER | have no interest in this

conpany and have only been paid for travel and an

honor ari um | am here to speak with you for, if you
wll, the surgeon's perspective about this device and
its utilization. Hopefully | go in the right

direction on the slides. And | didn't.

| apologize to ny pediatric cardiol ogy and
cardiac surgery colleagues who are on the panel, but
for the other nembers | would like to reviewa little
bit about what the anatony is that we're talking

about .

Defects in the ventricular septum can occur
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in a variety of locations, the nost conmon one being
here in what we call conoventricular or perinenbranous
area, but they can exist in any point in the right
ventricle. This viewis as though the interior wall
of the right ventricle has been renoved and one is
then | ooking at the septum

The defects in particular that we are
tal ki ng about as applications for this device are
t hose down here in the apical nuscular area where
there is a lot*of trabeculation in the right ventricle
that can cover the right ventricular side of the
defect and primarily those also in the anterior
muscul ar area. We'll go into that in nore detail

This slide is sinply to just give you an
i dea about the occurrence of these various sorts of
defects in these locations. This is based on a review

of a large nunber of cases over a 15-year period at

children’s hospital in Boston.

You can see the perinenbranous vsbs are, in
fact, far and away the nost common defects, but there
are a significant nunber of patients who have both

muscul ar and multiple ventricular septal defects.
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This is actually from a series fromthe
University of Alabama in Birm ngham and the only
reason for showng all of this data is to point out
that, in particular, if one |looks at risk factors for
nortality after surgical ventricular septal defect
closure, the presence of nultiple ventricular septa
defects, particularly when they are in that
trabecul ated area of the ventricular septum are the
ones that are associated with the highest nortality,
at least in that series.

And this is just an angi ogram denonstrating
the types of defects that we're talking about. You
can see, in fact, here there are multiple holes, one
in the perinenbranous area but two down here in this
more heavily trabecul ated area of the right ventricle.
These are, in fact, the defects that we're proposing
and have gai ned experience with for device closure.

So one of the questions that clearly is
germane to thjs issue is what would be a high-risk or
conplex VSD and | will provide you with ny own
viewpoint of that. There are two ngjor criteria.

One is that the typical surgical approaches
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particular, the use of left ventriculotomy. |'|| show
you some pictures of how that works fromthe surgical

perspective.

O a very extensive right ventricul ot ony
whi ch m ght be necessary to close multiple holes. O
that there is a high probability of there being a
significant hemodynamically significant' residual
ventricul ar septal defect.

Some, cases in which that can occur are in
patients who have failed a 'previous VSD closure, in
t hose patients who have nmultiple apical or anterior
muscul ar vsbs. A term nol ogy has been used sonetinmes
that this is a so-called Swiss cheese septum nultiple
hol es. And certain isolated posterior apical
ventricul ar septal defects which are covered by the
trabecul ati ons as we showed in the previous slides.

| think certainly when | came to Boston a
l eft ventricular approach was a standard approach to
defects in '"this heavily trabecul ated part of the
septum  This is just an artist depiction of how this

operation is performed so that one actually makes an
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incision in the Iéft ventricle.

The reason for doing this is because in nany
cases these defects are single and actually relatively
easily identified froma left ventricular aspect, but
fromthe right ventricular aspect they are nuch nore
difficult because of all  of t he Crossing
trabecul ati ons. One can sinply through this |eft
ventricul otony sew a patch in to occlude the defect.

When we | ooked, however, in the late 1980s
at a group of patients who had undergone an api cal
left ventriculotony for defects in this area, what we
found is that fully half of the patients who had
undergone that approach had a significant residua as
a consequence of this approach.

Despite the fact that many tines this seened
as though it was easy to close, there were a
significant number of patients who had residual
ventricul ar septal defects.

W had three patients or three episodes
where an aneurysmforned at the site of the left
ventriculotony. A significant nunmber of the patients

had clinically signi ficant | ef t ventricul ar
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dysfunction after this approach. Actually two of the
patients either went on to die or had to be
t ranspl ant ed.

Now, as | think was already alluded to, this.
device is not being proposed to be used to close every
hole in the ventricular septum Certainly we have
evolved as an institution to take the follow ng
approaches, and that is that defects that are close to
the atrial ventricular valve leaflets or the chordae
or defects that are close to the sem |l unar valves are
ones that we have not enployed this device to use
clinically.

To rem nd you again, we are not talking
about defects that are easily accessible froma
sur gi cal perspective, those in this so-called
subpul nonary area, the perinenbranous area, because of
their proximties to the either semlunar or atrial
ventricul ar val ves.

Defects in what we would call the inlet
septum or AV canal type of defect are not ones that we
woul d propose to use the device for. W are really

tal king about defects down here in this heavily
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trabecul ated part of the septum

So, in summary, we would use conventi onal
surgery for the conoventricular vsDs so that includes
peri menbranous VvsDs now align the defects as occur in
tetralogy. Inlet vsbs, we have used surgical approach
for single large high anterior nuscul ar vsbs and
certainly those for the outlet vsDs.

Qur current approach is, however, to use a
transcatheter approach for nultiple apical and
anterior vsbDs and posterior apical vsDs covered by
t rabecul ati ons. We have utilized the device in
certain post-repair residual VSDs.

Thank you. ' mgoing to introduce to you
Dr. Peter Laussen fromour cardiac anesthia group who
I's going to describe the procedure.

DR LAUSSEN Good afternoon, |adies and
gentlemen. M nane is Peter Laussen. |'m Co-Director
of the Cardiac Anesthesia Service at Children's
Hospital and Associate Director of the Cardiac
Intensive Care Unit.

| have no financial relationship with NMI

Medi cal . They are covering ny expenses for this
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presentation, however.

My presentation goals are to describe the
technique initially with an aninated video and sone
angi ographic  still frames. But as way of
introduction, | think it's inportant to enphasize that
in contrast to our experience with ASD and PDA device
depl oynent, there nay be hembdynam c events that occur
during the placement of a VSD device across a conpl ex
VSD.

However, with appropriate anticipation and
col | aboration bet ween our staf f and the
catheterization |aboratory, patients are safety
managed during this intervention.

Let me first start with the video produced

by NMI
(Wiereupon, there was avideopresentation.)
DR LAUSSEN:  Next | would like to show a
nunber of still antiographic frames that highlight

aspects of this procedure because it's germane to
di scussi on about adverse henpbdynam c events.
In this particular still franme a petal

catheter has been placed within the left ventricle and
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on left ventricular angiography the muscular VSD is
denonst r at ed.

As also shown in the video, this still frame
denonstrates the antegrade passage (trans-atrial
septal) of an end hole balloon tip catheter fromthe
left ventricle across the VSD into the right
ventricle. It is generally easier to cross the VSD
fromwithin the Ileft ventricle because of the
trabeculations on the right wventricular septal
surface.

This slide denonstrates the transvenous-
transcardi ac guidewire pathway. In this circunstance
wi re has been delivered through the fenoral vein
infera vena cava transeptally across the mtral valve
to the left ventricle across the VSD into the right
side of the circulation where it is being snipped and
renoved from an alternavenous access site which, in
this case, is the internal jugular vein.

The importance of this is that undue
pressure applied to this wire may directly injure the
nyocardi um and cause acute atrial ventricular vulvar

regurgitation. It is the passage of this wre and
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subsequent |arge sheaths that may result in homonym c

adverse events during the procedure.

It is easier rather than to | eave a large
| I -French sheath within the atrial systemin the
fenmoral artery and across the aortic valve, generally
the VSD is crossed fromthe right ventricular side
with a large |l-French sheath which in this
ci rcunstance has been passed from the internal jugular
vein down across the VSD crossing fromthe right
ventricle to the left ventricle.

The cardioseaL delivery systemis delivered
through the.sheath. The distal arnms are open within
the left ventricle and the device is then removed back
against the left ventricular side of the septum and
then across the septumfor deployment of the proxinal
arms.  Also the transesophageal echo probe which is
used to assist with deploynent of the VSD device
across the septum

Fol | owi ng depl oynent of the device, the
device is detached fromthe delivery systemand an LV
angiogram is perfornmed to denonstrate appropriate

posi tion.
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The reason for going through these
angi ographic slides is to highlight the transvenous-
transcardi ac pathway of the guidew res and sheaths
because the henodynam c adverse events that nmay occur
during this procedure are primarily related to the
t echni que.

Early in our experience we evaluated
patients undergoing this procedure, the henodynam c
and potential cardiac conplications during this
procedure and deternjned that the conplications and
adverse events were independent of the patient's
diagnosis or indication for device deploynent
I ndependent of the pre-catheterization clinical status
as assessed by asa classification and independent of
patient size.

However, acute resuscitation nmay be
necessary during the procedure despite the events are
readily treatable and reversible. Hemodynam ¢
instability, therefore, may relate to hypovolemia
which primarily relates to frequent catheter changes
t hrough | arge sheat hs because of arrhythm as which may

be ventricular, super ventricular, and cardiac output
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whi ch commonly reflects acute vul var insufficiency
during the procedure and, in rare circunstances,
cardiac arrest nay occur.

However, with appropriate treatnent with
bl ood vol ume replacenent, the use if inotropic,
chronotropi ¢ and vasopressor agents, the occasional
use of t enporary t rans-venous paci ng and
cardi oversion, these conplications are readily
reversible.

Qur strategies for managenent, therefore,
i ncl ude general anesthesia for all cases because of
the risk for adverse events. Al so because we share
the airway with the echocardi ographer during TEE and
for vascul ar access issues.

Resuscitation drugs and equi pnent shoul d be
prepared and inmediately available for every case, and
we have | CU backup for every case.

In conclusion, the transcatheter device
occlusion of a «conplex VSD is a challenging
environment and a challenging intervention wth
potential for adverse effects. However, wth

appropriate anticipation, patients are safely managed
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t hrough this procedure.

Thank you. Next | would like Dr. Jenkins to
cone and talk regarding the clinical trial overview

DR JENKINS: M nane is Kathy Jenkins. |
have no financial interest in NMI Medical, Inc. |
paid for ny expenses to attend the session today.

What | would like to do nowis to show you
this source of the information that was presented to
you in the Panel Packet and was presented for this PMA
application.

There were five separate cohorts of
information presented for the PMA application. These
five cohorts were derived fromtwo separate studies.
The first cohort, and by far and away the nobst
inmportant, which is referred to as the pivotal cohort,
I ncludes patients undergoi ngventricul ar septal def ect
cl osure using the cardioSEAL devi ce as part of a study
that 111 describe in detail known as the High Risk
study. This information includes detail ed information
about device safety and efficacy.

In addition, there are four additional non-
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pivotal cohorts. The one that we will describe in
sone detail includes patients that underwent closure
of a ventricular septal defect using a prior
generation of the device known as the O anshell 1.

All of the data from both studies used for
i ndi cations other than vsps are also presented as well
as information in a , small nunber of prospective
patients where the device was used to cl ose post-
infarction ventricular septal defects, although the
focus of all of the non-pivotal cohorts is prinmarily
to provide additional information about device safety
as well as longer term follow up.

As | nentioned previously, the pivotal
cohort was derived from a study known as the
CardioSEAL Hi gh Ri sk Study. This is a prospective
mul ti-center study that began enrollnent in 1996 for
which the Children's Hospital in Boston is the study
sponsor .

This study is overseen by a safety and data
monitoring conmmttee chaired by Dr. Thomas Haugen and
is currently ongoing. Enrollment in the study through

2/1/00 was submtted as part of the pMa application.
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As | mentioned previously, this study
includes patients with ventricular septal defects as
wel | as other types of cardiac defects. The safety
data from this study were used to support HDE
approval s for fenestrated Fontan closure, ventricle
septal defect closure, and PFO closure in recurrent
stoke patients.

The design of the Cardi oSEAL Hi gh Ri sk Study
was to determ ne the safety and efficacy of the
Car di oSEAL device in patients with limted acceptable
al ternatives. The study is a prospective cohort of
i nplants patients wthout a concurrent control group

However, patients were entered into the
study by an independent peer review process whereby an
uni nvol ved, neaning uninvolved with the patient or the
study, cardiologist and cardiac surgeon were required
to approve the enroll ment of patients in the trial.

The criteria that were used by peer review
teamto make the device determ nations are shown on
this slide. The peer review team had to ascertain
that the patient had one or nore cardi ac defects of

sufficient henodynanmic derangenent to warrant
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intervention and that the patient had either a type of
defect that is technically difficult or inpossible to
close surgically, or an overall medical condition such
that the surgical risks were sufficient to justify the
known and potential unknown risks of the device.

The outcome evaluation was perforned
prospectively on an ongoing basis at baseline,
di scharge, 1, 6, 12, and 24 nonths follow ng the
procedure and included a clinical evaluation, chest x-
ray, echocardiogram and a fluoroscopy at 6 and 24
months after inplantation.

A core |l aboratory was responsible for the
final interpretation of all chest x-rays and
echocardiograms in this study.

The efficacy assessnents for patients
enrolled in this trial was perfornmed in three
different ways that |I wll describe in detail. The
first, which we call Cdinical Status, by Lesion, uses
a conbination of information from two ordinal scales.
The second Cinical Status by Patient, uses a
combi nation of information from8 scales. The third,

Echo Closure Status, is defined nore traditionally
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categorically.

In all cases these efficacy assessnents were
eval uated as a change from a patient's preinplantation
baseline to the six-nmonth followup tine point such
t hat each patient served as his or her own control for
this assessnent.

The assessnents include a degree of flow by
echocardi ography as well as ot her clinical
I nformation. As | nentioned previously, al |
echocardi ograns were assessed by an independent core
| abor at ory.

To apply the dinical Status Scale, by

Lesi on Assessnment, a scale value was assigned to the

patient at each of the assessnent tine points using

one of two applicable scales. Ei ther an anatomcally
based scale, or a physiologically based scale.

The use of two parallel but equival ent
scales allow longitudinal assessnent of patients
despite interim surgeries such as renoval of a
previously placed pulnonary artery band. A change by
one category in the scale assessnents is considered to

be clinically meaningful.
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This slide shows the actual scales that were
used to nmake this assessment. | should nention that
the point of this overall efficacy assessment was to
determ ne the change i.n the patient's status that was
specifically related to closure of the ventricular
septal defect.

Al patients for whom the henodynanic
consequences of the ventricular septal defect were a
left-to-right shunt were nade by assigning the patient
a value of zero to five on this physiologically based
scal e.

Since quite a nunber of patients in this
study have had prior placenment of a pulnonary artery
band, we created an anatom cal but intended to be
equi val ent scale for those patients in whomthe VSD no
| onger resulted in the left-to-right shunt. Thi s
assessnent was based primarily on the actual dianeter
of the ventricle septal defect in relation to the
aortic annulus di aneter.

Patients who died or had the device
expl anted were categorized as -1 regardless of whether

the death or the explant was due to the device or the
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procedure.

So as an exanple, if a patient had a
congeni tal nuscul ar ventricul ar septal defect and had
undergone prior placenent of a pulnonary artery band,
and then was enrolled in the study and had a VSD
closed with the device, and then subsequently had the
band renoved two nonths |ater, the patient would have
been assessed on the Anatom cal Scale for the three
assessnments that were made prior to the band renoval
and on the physiologically based scale after the band
had been successfully renoved.

Two, go one step further and eval uate
changes in the patient's status that went beyond the
sinpl e consequences of closure of the VSD. W also
| ooked at efficacy using a dinical Status Scal e by
patient.

This assessment 'was al so nade as a change
fromthe patient's pre-inplantation baseline at the
six-month followup tinme point, but now included a
status assessnment based not only on the VSD but also
on other clinical factors and, therefore, is a nore

gl obal assessnent of patient inprovement or decline.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 2344433 WASHINGTON, D.C. 200053701 www.nealrgross.com




11

12

13

14

15

16

17

18

19

20

21

22

237

This slide shows the additional information
that was included in this assessnment. There's a total
of eight scale that were used. The first right to
| eft shunt was rarely applied to this population. The
second two are the VSD scales | described previously.

In addition, patients were assessed as to
their risk for systemc enboli, on henbdynamc
conpronmise not due to shunt nost usually either
ventricul ar dysfunction or AV valve regurgitation, the
presence of arrhythma, elevated pul nonary vascul ar
resistance, or additional medical illnesses.

This slide shows the possible assessnments
for the arrhythm a category, again where patients
woul d be given a scale assignnent according to the
type of arrhythmas that they had at that tinme point.

So in each case a scale value was assigned
to the patient in each of the eight categories but the
overal | assignnent for the patient was the |owest
value in any of the applicable categories.

To clarify with an exanple, if there was a
patient with a nedical illness of sufficient severity

to be rated as a Category 2 as well as a ventricular
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septal defect of sufficient severity to be rated as a
Category 2, if this patient then underwent successfu
device closure such that the VSD categorization
improved to a four but with no change in the nmedical
condition, the patient would have been assigned a
score of 2 at baseline based on the presence of both
the VSD and the nedical condition, but again would
have received a score of 2 post-procedure based on the
condition only.

The difference in the patient, therefore,
woul d be rated as zero and the procedure woul d not
have been considered successful on the clinical status
by patient assignnent. The same patient eval uated
using the dinical Status, by Lesion assignnent woul d
have inproved by two categories and the procedure
woul d be considered a success under that efficacy
criteria.

We al so used the nuch nore traditiona
measure of efficacy for device trials., nanely Echo
C osure Status whereby residual flow was categorized
as trivial to absent, small or nore than small

according to strict criteria used by the core
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| abor at ory.

To assess safety for this group of patients,
the safety assessment is prinmarily descriptive but did
i nclude a conprehensive definition of adverse events
very simlar to the definitions used in drug studies
whereby all adverse events occurring at any point
during followup in all patients in whom an inpl ant
was attenpted were recorded.

Each of the events then underwent an
i ndependent assessnent by the safety and data
monitoring conmttee who was responsible for the final
attributability and seriousness classifications.

The conmttee graded events as serious,
nmoderately serious, or not serious wusing strict
definitions that were shown in your protocol. And
al so categorized events as definitely, probably, or
possibly related to initial device positioning, to
device fraction, otherwise to the device specifically
to the inplantation part of the cath procedure or
otherwise to the catheterization as well as using a
variety of unrelated categories.

It’s inportant to understand that the
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conmttee used the possibly related category for these
assignments very simlar to the way that category is
used in drug studies where the possibly related
category was intended to nean plausibly related where
the commttee used probably or definitely related for
events that they thought were likely to have been
attributed to the device of the inplant or whatever.

The primary neasure of safety that we
defined for this study was the proportion of patients
with at |east one noderately serious or serious device
or inplantation related event as assigned by the
commttee.

| would now like to switch and describe for
you the second source of data that was presented as
part of the PMA inplication. This data conmes froma
different study that is known as the C anshell |
Fol lowUp Study and is part of the non-pivotal part of
the subm ssion

This particular data is a registry of all
patients that were inplanted with O anshell devices. at
the Children's Hospital during prior regulatory

trials. The database was retrospectively created in
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1994 and since that tine patients have been follow ng
prospectively to screen for a device related and ot her
maj or clinical events.

T h istedy also includes patients wth
ventricle septal.defects.,.as well as other types of
cardi ac defects. These data are included primarily
for ascertainment of l|ate device related events.

In this study the information is solicited
from all patients who consented to participate
according to a recomended followup schedule. 1It’s
in the form of, a registry so the 'testing was
recommended but not required but included annual
evaluation for the first five years after inplant and
| ess frequently thereafter.

Adverse events are classified simlarly to
t he cardioSEAL Hi gh Ri sk Study but were not reviewed
by an independent safety and data nonitoring
conmttee. In the nore recent prospective portion was
included identification of device in fracture rel ated
events only.

An Echo Closure Status is also categorized

simlarly in the prior study but, once again, the Echo
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Closure Status for this cohort has not been reviewed
by an independent core |aboratory.

| would now |ike to introduce you to Dr. Kim
Gauvreau who is the biostatistician for both of these
studies and she'll talk about the' sanple - size
assunptions as well as review and show the actual data
from the study.

DR. GAUVREAU. My nane is Kinberlee
Gauvr eau. I"m a biostatistician at Children's
Hospltaiwin‘BOSton. I have no financial interest in
NMT al t hough they did reinburse ne for ny travel
expenses today.

My portion of this presentation will focus
on three things. Il will first give a brief
description of our sanple size calculations. | wll
then summarize the efficacy and safety results from
the VSD pivotal cohort which is part of the CardioSEAL
H gh Risk Study. Finally, 1711 present sone efficacy
and safety results from the VSD non-pivotal cohort
that is part of the Canshell | registry.

Begi nni ngw t ht he sanpl e size cal cul ati ons,

for efficacy we wanted.to have a sanple size that
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woul d be sufficient to detect a median inprovenent of
two categories frombaseline to the six-month’ follow-
up tinme point on the Cinical Status Scale by |esion

For exanple, we would want to be able to
detect an inprovenment from category one, heart failure
synptonmatic to category three which represents a
moder at e shunt.

Since the data are neasured on an ordi nal
scale and are paired each subject serving as his 'or
her own control, we use the nonperimetric Wilcoxon
signed-rank test to evaluate the null hypothesis of no
| mprovenent.

In order to achieve 90 percent power, we
found that we woul d need a sanple size of 35 patients.
Gven full information on our VSD pivotal cohort of 57
patients, we would have 99 percent power to detect a
two category change.

Qur saf ety anal ysi s was primrily
descriptive and here we wanted to be able to construct
a 95 percent confidence interval for the primary
safety outcome which is the proportion of patients

experiencing noderately serious or serious device or
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implantation related events with éfSpecified degree of
preci sion.

Using the normal approximation to the
binomal distribution, we estimted that our sanple of
57 patients in the VSD pivotal cohort would allow us
to estimate a confidence interval with length of plus
or mnus 13 percent.

I'11 now sunmarize the results fromthe VSD
pi votal cohort. There were a total of 74 patients
with a VSD enrolled in the Cardi oSEAL H gh Ri sk Study
t hrough February 1, 2000. | mpl ant of a Cardi 0SEAL
device was attenpted in 58 of these patients and
successfully placed in 57. There were six patients
who had nultiple procedures and 26 who had nore than
one device placed. A total of 107 Cardi oSEAL devices
wer e i npl ant ed.

The Cardi oSEAL device was not inplanted in
17 patients. In 13 patients device inplant was not
attenpted in nost cases because the defect was smaller
than antici pated. In one patient the inplant was
attenpted but a device was not placed due to

unfavor abl e anatony.
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Because t he STARFlex device becane avail abl e
in the |ate phases of this study before February 2000,
three patients with a VSD actually received a STARFlex
device rather than a Cardi oSEAL device. These three
patients are not included in any of our subsequent
anal yses.

For the 57 patients who actually received
the Cardi oSEAL device, 46 percent had a congenital
defect and 54 percent had a post-operative residual
defect. Approxi mately, 80 percent of the group were
| ess than 10 years of age.

The cohort as a whole was quite sick.
Ei ghteen percent had significant arrythma, 35 percent
el evated pul nonary vascul ar resistance, 25 percent

si gni fi cant medi cal il ness, and 60 percent
significant henobdynam c inpairment not due to shunt.
Sevent een patients had prior placement of a pul nonary
artery band which was later renoved in 16 patients.
Approxi mately 83 percent of the 107 inplanted devices
were either size 17 nmor size 23 nm

Just to remnd you, we have three efficacy

outcones, Cdinical Status Scale, by Lesion; dinical
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Status Scale, by Patient; and Echo C osure Status.
I'11 begin by looking at the Cinical Status Scale, by
Lesion for the VSD pivotal cohort.

What you see in the top histogram are the
values on this Cinical Status Scale prior to device
i mpl ant at i on. Bel ow that are the values of the six-
month followup tine point. You can see that the
distribution shifts to the right indicating an
i mprovenent on this Cinical Status Scale.

There are six patients who have the value -1
at the six-nonth followup time point. These are the
patients who either died or had their device explanted
before the six-nonth follow up. They were each
assigned the value -1 on this scale regardl ess of
whet her their death or explant was due to the device
or the procedure.

Note that the nost conmon value that occurs
prior to inplantation or the node of the distribution
is the value 1 which represents heart failure
synpt omati c, while the value that occurs nost
frequently at the six-nonth followup is 5 which

represents trivial or no shunt.
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Fifty patients were measured on the Clinical
Status Scale, by Lesion by prior to inplantation and
47 at the six-nonth followup. There were 44 patients
who had measures at both tine points. These 44
patients had a nedian inprovenent of two categories on
this scale. This inprovement was statistically
significant at the .0001 | evel.

Here you can see the changes in the dinica
Status Scale for the 44 patients neasured at both tine
poi nts. The positive changes from one to four
represent inprovenents in clinical status on this
scal e.

The one patient with a value of zero did not
change scale value prior to inplantation to the six-
nonth followup. The patients with negative val ues,
the negative change all decreased on this scale.
These include the patients who died or explanted
before the six-nonth tine point.

Defining a successful procedure as one in
which Cinical Status Scale inproved by one or nore

categories by the six-nmonth follow up, 84 percent of

these procedures were successful.
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["mgoing to now turn to the Cinical Status
Scale, by Patient which is a nore global assessment of
a patient's health status. Here again you can see the
di stribution of values prior to inplenmentation and at
the six-month followup time point. Once again, the
distribution has shifted to the right suggesting an
i mprovenent in clinical status.

Here there were 53 patients who coul d be
assessed on the dinical Status Scale, by Patient at
both time points. Again we saw a median inprovenent
of two categories. Not only was this a clinically
i nportant inprovenent for the patients, it was also
statistically significant.

These are the changes in Cinical Status
Scale for the 53 patients who were neasured at both
time points. Again, a positive change represents a
successful procedure. Here 72 percent of the
procedures were successful by the six-nmonth tine
poi nt .

Qur final neasure of efficacy for the VSD
pivotal cohort is Echo O osure Status. Prior to

i npl enentation 94 percent of the patients had a nore
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than small residual flow represented by Category 3.
At the six-nmonth followup time point only 9 percent
of the patients had nore than small flow

This nedi an decrease in the scale value from
3to 2 is statistically significant or, in other
words, for nore than small residual flow to a median
of small residual flow

Summari zing the efficacy data for the VSD
pi votal cohort there were successful defect closure
and shunt reduction in 84 percent of patients by six
mont hs after device inplantation.

I nproved clinical status was observed in 72
percent of patients. Wile there was nore than snall
residual flowin 94 percent of patients prior to
inplantation, only 9 percent had nore than small flow
at the six-month follow up.

1’11 now | ook at safety for the VSD pivot al
cohort. Using the conprehensive definition of adverse
events that was described earlier, 57 out of 58
patients with the device inplant attenpted experienced
at | east one adverse event through the nost recent

fol | ow up.
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There were a total of 222 events. 32 of
these were related to the device and include events
which were definitely, probably, and also possibly
related to the device. 35 events were related to the
i mpl ement ation procedure, 85 to the catheterization,
and 70 were unrelated to the device inplantation or
the catheterization

Qur primary safety outcome was the
proportion of patients with at |east one serious or
noderately serious device or inplenentation related
event. 22 patients were found to have an event of
this type which represents 38 percent of the VSD
pivotal cohort. Again, we are including events that
are definitely, probably, or possibly related to the
devi ce or procedure.

Here we can see of the noderately serious or
serious device or inplantation related events there
were 16 device related events, 12 of which were
detected within two days of the inplenentation
procedure. O the 17 noderately serious or serious
I mpl ementation related events, 16 were detected within

two days of the procedure.
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| would like to take a nmoment to point out
that there is an error in the data in the Pane
Package which affects nmainly Tables B7 and B9 in
Section 5.D. If you look at those tables, we actually
have one inplantation related event in the one to six-
nmonth tine frame and a second inplantation related
event in the greater than six nonth tine frame. Both
of those | ate events wer e mtral vul var
regurgitations.

What we discovered was that there was
actually one patient who had ongoing mtral wvulvar
regurgitation. That patient we m stakenly recorded
multiple events for that one patient. It really
shoul d have been just a single event.

Looking more specifically at the noderately
serious or serious device related events, those that
occurred within two days of the inplantation procedure
included four device enbolizations. Al four
enbol i zations occurred in a single patient who is 70
years of age diagnosed with tetralogy of flow and had
an AICD

There was one device mal position which was
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repositioned at the time of a planned surgery. There
was one mtral vulvar regurgitation where the valve
was stretched at procedure.

There was also one perforation of the heart
whi ch was detected between two days and one nonth
after the inplantation. That was an incident al
finding at a planned surgery. There was one vesse
di ssection that occurred between one and six nonths
after the inplantation. That took place during device
renoval at a subsequent catheterization.

One nore thing | would like to point out is
that the events listed in white are either definitely
or probably related to the device and those in yellow
are only possibly related to the device.

Looki ng at the noderately serious or serious
inplantation related events, the events occurring are
being detected within two days of the inplantation
procedure included five cases of third-degree heart
block. Four of these cases resolved within one week
of the procedure. The fifth case | will discuss in a
mi nut e.

There were three cases of ventricular
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tachycardia two of which resolved with |idocaine and
cardi oversion. The third case was that sane patient
that we will conme back to in a mnute when we talk
about the deaths.

There were two hypertensions requiring
intervention. There was one event that was detected
late, nore than two days after the inplenmentation
procedure and what an aortic vulvar regurgitation.

Most noderately serious or serious device
and inplantation related events resolved as noted in
the previous slides. However, there were ongoing
device or inplant related event present in two out of
58 patients or 3.4 percent.

These were mld to noderate mtral vulvar
regurgitation. in one patient in mld to noderate
aortic vulvar regurgitation in a second patient.

Devi ce rel at edevent swhi chwere categori zed
as not serious by the safety and data nonitoring
comm ttee including five device nmal physicians, o0ne
device delivery system nal function where there was a
difficult release but it was ultimtely successful,

one kink in the delivery system or sheath.
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There were four deaths in the VSD pivotal
cohort and these deaths are described in detail in the
Panel Package Section 5.D.1.2. Only one death was
considered to be due to the catheterization procedure.
This was in a three-and-a-half-nmonth-old child with
single ventricle msdiagnosed as Sw ss cheese septum

The patient has severe congestive heart
failure, low output, and conplete heart block after
cath and died of multisystem organ failure at
attenpted PAB and pacenaker placenent:

There were two additional death that were
due to the underlying cardiac disease and one that was
due to the underlying noncardi ac nedical condition,

There were four device explants. Agai n.
these are described in nore depth in your Pane
Package. Two were at heart transplantation, one at a
Fontan surgery after a failed septation, and one at
catheterization due to device instability.

There were 17 device armfractures anmong the
107 inplanted devices. This represents 16 percent of
t he devi ces. No adverse events were attributed to

device arm fractures in this VSD pivotal cohort.
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W next | ooked at the VSD non-pivotal cohort
which was part of the Canshell | registry mainly to
evaluate the long-term safety issues associated with
devi ce pl acenent.

There were 87 patients in this cohort who
recei ved the device. There were a total of 140
devices inplanted. In this cohort the nedian follow-
up was 4.6 years and the maxi num was 11.5 years.

There were a total of 25 device related
adverse events, 10 of which were serious, eight
nmoderately serious, Six not serious, and one of
unknown seriousness.

Looking at the 18 serious or noderately
serious device. related events, eight were detected
within one week of the inplantation and included two
devi ce enbolizations, one device nal position, and one
new onset vulvar regurgitation. The events were quite
simlar to those noted in the VSD pivotal cohort from
t he cardioSEAL Hi gh Ri sk St udy.

Al'l events detected within one week to six
months of the inplantation procedure were only

possibly related to the device. There were two device
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mal position detected between one and two years after
the inplantation.

The efficacy data available for this cohort
was echo closure status at the nmost recent follow up
You can see that 82 percent of patients had either
small or trivial or absent residual flow at nost
recent followup. Again, the median followup was 4.6
years

Additional data which | am not presenting
i ncludes information from three non-pivotal cohorts.
The first is the Cardi oSEAL H gh Ri sk Study, patients
without a VSD. There were 271 such patients with a
device i npl ant ed. The second non-pivotal cohort is
fromthe Clanshell | registry, again non VSD patients.
There were 414 patients who received the device.'

Finally, the Cardi oSEAL H gh R sk Study
patients with acquired vsD foll owi ng an infarction and
there were five of those. Each of these cohorts is
described in nore detail in the Panel Package.

W would like to point out that in the
entire series of 690 patients, only one device related

adverse event led to device removal and that was in a
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7-year-old with thrombus noted on the device nine
years after PFO closure.

vwoul d like to now reintroduce Dr. Kathy
Jenkins who will sunmmarize the concl usions.

DR JENKINS: So in conclusion in patients
at high risk for poor outcones after surgery, VSD
closure using a transcatheter Cardi oSEAL device
resulted in successful defect closure and shunt
reduction in over 80 percent of cases by six nonths
after inplantation.

Simlarly, device closure resulted in an
i nproved clinical status in 72 percent of patients.
Device armfractures were observed in 16 percent of
i npl ant ed devi ces. However, all were identified
i ncidentally. No clinical consequences have been
attributed to fractures in Cardi oSEAL devices used to
cl ose vsDs.

Peri-procedure events occurred frequently
but nost were successfully treated. One infant death
was directly attributed to the procedure. Only two
patients have ongoing clinical i npai rment  from

nmoderately serious or serious device or inplant
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related events both with valve injuries.

Late onset adverse events attributed to the
device were not observed in the pivotal cohort.
Extended followup in a simlar series of patients
inplanted with a predecessor device suggest that late
device related events are rare.

Thank you very nuch.

DR. TRACY: Thank you very nuch.

W' Il nove on to the FDA presentation.

MS.  BUCKLEY: Good afternoon. Again, ny
nane is Donna Buckley and |I'm a nechanical engineer in
the Interventional Cardiol ogy Devices Branch of the
O fice of Device Eval uation. I'm also the |ead
reviewer for the Cardi oSEAL Septal Ccclusion System
PMA submi ssi on, POOC049.

Dr. John Stuhlnmuller, the nedical officer
for this submssion, and | wll present the FDA
summary for the Cardi oSEAL System This device is a
transcat heter septal defect occlusion system used in

the treatment of high risk ventricular septal defects
(VSDs).

You're being asked to discuss and nmake
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reconmendations on the sponsor's PMA submission. Your
points of discussion of the clinical study results and
| abeling recommendations W ll be taken in to
consideration by FDA in the evaluation of the
application. Finally, you'll be asked to vote on the
approvability of this device.

The FDA sunmmary will provide a brief
overview of the follow ng:

The FDA Review Team the device description,
HDE approval, noncl i ni cal eval uation, clinica
eval uation, and the questions to the panel.

Menbers of the FDA review team include
nmysel f, Donna Buckley, and Dr. John Stuhlnuller from
the O fice of Device Evaluation; Dr. Lakshm
Vishnuvajjala fromthe Ofice of Surveillance and
Bi ometrics who served as the statistical reviewer; and
Ms. Liliane Brown fromthe Ofice of Conpliance who
coordi nated FDA inspection of the investigationa
sites.

The occluder is a double-unbrella design
with a nitinol netal frame and attached pol yester

material. Four sizes are available ranging from17 to
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33 nm  The device size to stretched defect dianeter
ratio is generally 1.7 to 2.0 to 1. The inplant is
| oaded into the 10F delivery catheter using the Qmk
Load device. It is attached to the delivery system
tracked through the delivery catheter, and depl oyed
across the defect.
The delivery catheter is 10F in size. The
Qwi k Load device, and | apologize for repeating, is
attached to the delivery system It is used to
coll apse and |l oad the occluder into the delivery
cat heter.

A Humanitarian Devi ce Exenption or HDEis an

application that is simlar to a premarket approval or

PMA application, but exenpt from the effectiveness
requi rements of a PMA An approved HDE authori zes
marketing of a Humanitarian Use Device where a
Humani tarian Use Device is defined as a device that is
intended to benefit patients in the treatnent and
di agnosi s of diseases or conditions that affect fewer
than 4,000 individuals in the United States.

As previously indicated by the sponsor, the

CardioSEAL device was approved under an HDE in
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Septenber of 1999 for the sane intended use as
proposed in this PMA application; HDE No. H9900005.

In vitro or bench testing as outlined in
Section 1.4 of the FDA Summary was perforned to
eval uate the nechanical integrity and function of the
Car di oSEAL System

Bi oconpatibility testing of the device
conponents was conducted in accordance W th 130
Standard 10993. Studies in several different aninal
model s were conducted with the Cardi oSEAL System The
results of the in vitro testing, bioconpatibility and
animal testing all denonstrate the integrity and
functionality of the device for its intended use,
There are no outstanding non-clinical testing issues
at this tinme.

Now Dr. John Stuhlnmuller wll sumnmarize the
clinical evaluation of the device.

DR. STUHMULLER. Good afternoon. My nane is
John Stuhmul I er. I"'m a nedical officer in the
Interventional Cardiology Devices Branch in the
Di vi sion of Cardi ovascul ar and Respiratory devices.

| amgoing to provide a brief overview of the clinical
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information contained in the PMVA

The sponsor has provided information for
five different clinical data sets. First is the
pivotal cohort for VSD closure.

The non-pivotal clinical data sets include
the following: Canshell | followup for VSD closure,
hi gh-risk registry for non-VSD closure, C anshell |
followup for Non-VSD closure, and acquired VSD
stat us-post myocardial infarction. Only the pivota
cohort for VSD closure will be reviewed at this tine,

The pivotal cohort for VSD closure is a
retrospectively derived patient subset. of the High-
Ri sk Registry. "Complex" VSDs eligible for device
closure included defects not accessible to closure
through an atrial or aortic approach, those associated
w th other cardiac pathology, patients with single or
mul tiple defects, or patients at high surgical risk.

The registry is an open-|abel single-arm
registry without a control group. Enrollnent in the
registry is consistent with the conpassionate use
criteria as outlined in the Expanded Access provisions

of the Food and Drug Admi nistration Mdernization Act
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of 1997.

The registry is also primarily a single-
center study.

A total of 74 patients were identified for
inclusion in the pivotal cohort for VSD closure.
Devices were placed in 57 and 58 patients in which
device placenent was attenpted. Miltiple procedures
were conpleted in 6 patients. Miltiple devices were
placed in 26 patients.

Pat i ent out coneassessnent f oref f ecti veness
was completed using the Clinical Status Scale.
Pat i ent outcone assessnment for safety was by
eval uation of potential anticipated and unanti ci pated
adverse events.

The Cinical Status Scale was devel oped by
the investigators at Boston Children's Hospital for
use in evaluation of patients enrolled in the High-
Ri sk Registry.

The scal e consist of eight nomnal variables
each using an ordinal scale for patient outcone
assessment. Each ordinal scale was devel oped so that

change of one in either direction on the scale
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represents a clinically meaningful change.

Ef fecti veness was determ ned at six-nonth
followup using the dinical Status Scale. Forty-four
of 57 inplanted patients conpleted followup.  The
Anat om cal Scal e was used pre-procedure and at six
nonths in 14 patients. The Left-to-Right Shunt Scale
was used pre-procedure and at six nonths in 22
patients.

Different scales were used in eight
patients. The Anatomical Scale was used pre-procedure
and the Left-to-Right Shunt Scale was used at six
months in eight patients.

Based on the method of analysis provided by
the sponsor, a nedian change of two categories was
denonstrated and 84 percent of the procedures were
consi dered successful at six nonths.

In terns of safety, patient evaluations were
schedul ed at one, six, 12, and 24 nonths. Adverse
events by tine of event are reported as with two days
of inplant, two days to one nonth, one nonth to six
months, and six nonths to nost recent follow up

Adverse events were characterized as device
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related with a separate analysis for device arm
fractures, inplantation related and catheterization
rel at ed.

Adverse events were noted in 57 of 58
patients in which device placenent was attenpted. A
total of 222 adverse events were noted. At lunch we
corrected a typographical error for device arm
fractures.

On your handout | believe it's going to read
34 of 107 and it was corrected. There were a total of
32 device related events, 35 inplantation related, 85
catheterization related, and device arm fractures were
noted in 17 of 107 devices.

Next Donna Buckley will review the panel
questions that we would like to receive input on.

MS. BUCKLEY: The sponsor has submitted data
to support approval of the CardioSEAL device for
cl osure of ventricular septal defects defined as
conplex. The data in support of this application has
been provided from primarily a single-center,
uncontrolled, registry study sponsored by Boston

Children's Hospital.
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The conplexity of VSD in patients entered
into this registry has been defined variously as VSD
not accessible to closure through an atrial or aortic
approach, associated with other cardiac pathol ogy,
patients with single or multiple nuscul ar septal
defects, or sinply patients at high risk for surgery.

Question la: Based on the infornmation

provi ded, please discuss the description "complex VSD"
as the defining indication for use of the Cardi oSEAL
devi ce.

Question |Ib: In the absence of a control
group, please discuss how to evaluate the safety and
effectiveness of the Cardi oSEAL devi ce.

A "COinical Status scale" was used to
eval uate efficacy. The primary efficacy eval uation
i ncl udes a conparison of the pre-procedure and six-
mont h shunt using both the Left-to-Right and Anatomc
Scales, also called the Cinical Status by Lesion
Measur e.

In order to evaluate safety, adverse events
were recorded and categorized as serious, noderately

serious, not serious, and unknown seriousness. Events
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were al so categorized as device related, inplantation
related, or catheterization related.

Question 2: Does the dinical Status Scale
allow for a clinically neaningful assessnent of
ef fectiveness for the device?

Question 3: Based on the data provided and
your comments regarding questions 1 and 1, please
di scuss Wwhether these data provide reasonable
assurance of safety and effectiveness.

A summary of the Physician Training Program
has been provided in Section 5 of the Panel Package.

Question 4a: Pl ease di scuss any inprovenments
that could be made to the training program

Question 4b: Mre than one device was placed
in 26 patients. Pl ease discuss training issues
regardi ng the placenent of nmultiple devices in a
single patient.

One aspect of the pre-market evaluation of
a new product is the review of its |abeling. The
| abel i ng nust indicate which patients are appropriate
for treatnent, identify potential adverse events with

t he use of the device, and explain how the product
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shoul d be used to nmaxim ze benefits and m nim ze
adverse effects. Pl ease address the follow ng
questions regarding the product |abeling.

Question b5a: Please comment on the
| NDI CATIONS FOR USE section as to Wwhether it
identifies the appropriate patient populations for
treatment with this device.

Question 5b: Please comment on the
CONTRAI NDI CATI ONS section as to whether there are
condi tions under which the device should not be used
because the risk of use clearly outweighs any possible
benefit.

Question 5c: Please comment on the
WARNI NG PRECAUTIONS  section as to Wwhether it
adequat el y descri bes how the device should be used to
maxi m ze benefits and mnimze adverse events.

Question 5d: Please comment on the
OPERATOR S I NSTRUCTIONS as to whether it adequately
descri bes how the device should be used to maxim ze
benefits and mnimze adverse events.

Question 5e: Please comment on the renainder

of the device labeling as to whether it adequately
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descri be how the 'device should be used to maxim ze
benefits and mnimze adverse events.

The Panel Package includes the available
two-year data for the Cardi oSEAL device in the pivota
cohort. In addition, data were provided fromthe
A anshell | followup study for some patients followed
out to 12 years. Long-term adverse effects that may
be associated with device inplantation include late
thronbosis formation, the risk of endocarditis,
problens with |ate operation, and arrhythm as.

Question 6: Do you believe that additional
followup data or post-narket studies are necessary to
eval uate the chronic effects of the inplantation of
t he Cardi oSEAL device? If so, how long should
patients be followed and what endpoints and adverse
events should be measured?

Thank you.

DR TRACY: Thank you. We'll nove on to the
open committee discussion. Dr. David.Skorton was the
lead reviewer. We'll ask himto begin.

DR SKORTON: Thank you and thanks for the

present ati ons. Before | start my questions, | just
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want to take a moment to commend the sponsor and the
researchers for tackling a very, very difficult
clinical problem which doesn't have any easy answers.

However, having said that, | have a few
questions to ask. Philosophically what we're | ooking
at is an uncontrolled study where the efficacy
nmeasures are largely sem-quantitative. The leap of
faith is that you really cannot do surgery on these
patients.

| have a question for the surgeon who spoke
earlier. | apologize, | forgot the gentleman's name.
The data that we're shown for the bad outcones of
ventricul otony incisions were fromthe ’70s and ' 80s.
O course, we don't see ventricul otomy incisions as
nuch anynore because of those data. Please help ne to
understand what are the data for those few patients
nowadays that do have to have ventriculotony
I nci si ons:

Qobviously, all of us occasionally do have to
send patients for ventricul otony. Maybe not for

congenital heart disease but sonetinmes to cl ose peri-

infarction vsbps. Can you help us to understand what
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those data | ook |ike today?

DR MAYER. That's a little bit difficult to
answer actually. | wll answer it the follow ng way.
Based on that information, we as an institution sort
of went away from what had been the previous approach
of doing a left ventriculotony for patients with
defects in this area.

W have a little bit of clinical experience
wi th maybe seven or eight patients -- | can't remenber
the nunber exactly -- which we have approached through
a lower sort of periseptal, if you wll, incision but
that is a subset of apical vsps. | chose the words
relatively carefully that the ones that are further
back that are nore posterior are ones that we continue
to have problems with

| don't have the data to tell you how nany
of those patients have been approached surgically,
al though I would say the nunbers are relatively snal
at this point. Cearly it depends a little bit on the
size of the defect and the |ocation.

Clearly there are a number of nuscul ar vsDs

that we can approach transatrially or through a
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limited anterior ventricul otony. That's why in
particular those patients who would require a left
ventricul otony or an extensive right ventricul otony
are the ones that we are sending to the cath | ab
basi cal ly.

The other subset of patients, and there are
a significant nunber in this series, are ones in which
previous surgical attenpts have failed typically in
those areas. | guess that is one indicator that you
have is that prior surgeons both in our own
institution and el sewhere have failed to close the VSD
because it was difficult to access surgically. A
significant chunk of the total pivotal cohort are, in
fact, post-operative vsDs with residua.

DR. SKORTON: Fair enough. Thanks. My next
coupl e questions are truly like one big question. It
has to do with a part Clinical Status Scale. It's
probably a statistical question and partly clinical
questi on.

| saw that you used a non-parametric rank
test which | think is admrable because who knows what

the distribution of these factors are.
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' m assum ng that your assunption using a
rank test across all of these is that one category in
each row of the scale has equivalent clinical
si gni ficance.

DR, GAUVREAU. By using a non-paranetric
rank test it's only assum ng that the categories have
a certain order to thembut not that the difference
between a two and a three is the sane as the
difference between a three and a four, but just that
a three is better than a two and a four is better than
a three.

DR. SKORTON: Let me restate it. It's a
point well taken. The definition was, as | understand
it, for each scale that one step is supposed to
i ndi cate sonething of clinical significance. Is that
fair?

DR. JENKINS: Yes. Your statenent the way
you first made it is correct. Wen we tried to design
the efficacy outcome for the trial, initially we
proposed echo closure status for the conplex cohort
that included vsbs and ot her indications.

Actually, the FDA required us to create a
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nore quantitative nethod to follow patients. It was
a conplex cohort with nultiple indications. e
actually did some consulting and one of the
bi ostatisticians at the Harvard School of Public
Heal th hel ped us construct the parallel but equivalent
scales exactly with the assunption that you propose so
that we could say sonething about the cohort overall.

Wien you carve out the subgroups, for
example, in the clinical status by |esion assessnent
or some of the other subgroups, that problem falls
amay. In the clinical status by patient assessnent,
your assunption is exactly correct.

DR. SKORTON: Thank you. So follow ng up on
that, | just have a couple questions. | don't nean
for these to be cheap shots. I'mreally asking
because |'mtrying to understand how they were used.

The anatonmic scale that measures VSD
di aneter as a percentage of aortic root diameter, |'m
assum ng sone of these vsDs were multiple hol es near
the septum near the apex or anterior septum

How do you figure out in a multiple hole VSD

what the diameter is that you have a single nunber to
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conpare against aortic root dianeter if there were,
say four hol es?

DR. JENKI NS: | think that you m ght have
noticed that the sanple size dropped for the six-nmonth
efficacy assessnent. The reason for that is that
there were substantial nunber of assessnents. It
wasn't that only 44 patients achieved the six-nonth
fol | ow up.

Actually, the followup is 100 percent in
this study. It's that the assessnents were considered
to be inadequate to make a conplete determ nation of
VSD di ameter or |esion shunt size.

The multiple jets that were greater than two
were quoted as nore than small. There were quite a
nunber of cases where people didn't feel confortable
maki ng an assignnent and that's where the mssing data
conmes from

DR SKORTON: Ckay. Thanks. You j ust
answered the next question, too. | appreciate that.

Coul d you review for me one nore tinme in the
assessment of clinical status by lesion? My

understanding, and | apologize if | got this wong, is
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that you use different neasures for the initial
assessnment than for the followup assessnent. |s that
right?

DR. JENKI NS: Not in all cases and not in
nost. Only in patients who had initially a placement
of a pulnmonary artery band so that they couldn't be --
our attenpt was to create the entire scale with the
physi ol ogi cal consequences of the whole. That was the
I ntent.

Unfortunately for banded patients, that
broke down because they m ght have known that shunt
and still have a big hole in their heart. They would
be neither "blue" nor have a right left shunt. W
tried to formali ze an" anatomically based assessnent
that we felt would be equivalent to the shunt based
scal e.

In other words, what size hole woul d have
resulted in what size shunt if you could do what you
couldn"t do which is take the band off and neasure it.
That was the nunbers that we came up with there

DR SKORTON: Ckay. The |ast question,

which |'ve been told is fair game to the sponsor and
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not to the investigators, is it looks to ne |like the
application is ained at a relatively small nunber of
the sickest of the sick, difficult to operate
patients. |I'mjust curious what the notivation is to
convert this froman HDE to a PMA? It's a question
for the sponsor.

MS. KULIS: My name is Anne Kulis and |'m
with Regulatory Affairs and NMI Medical. | would say
that the primary notivation was that with an HDE there
are significant admnistrative requirements such that
| RB approvals are required for each institution before
the site can receive devices. Qur hope in converting
this froman HDE to a full PMA approval was to reduce
t he burden both for the institutions as well as for
t he conpany.

DR SKORTON: M understanding, and | could
have this wong, but I'min charge of the IRBs for our
university and my understanding on HDEs is that you go
t hrough I RB approval of the protocol but you don't
need to take informed consent on each patient. You
don't need to get |IRB approval of every single case

but of the protocol.
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| agree it's certainly nore of a burden than
not doing it but it's not the sane as a research
protocol as | understand it where you have to get
approval and informed consent of each patient.

DR, JENKI NS: If | could just answer that
because we've gotten quite -- when we got our origina
HE approvals | was actually the recipient of nultiple
phone calls fromall over the United States about
this. It’s very |RB dependent. It’s very
institutional dependent.

There are sone institutions in our high-risk
trial that chose to stay as part of the high-risk
trial because they couldn't get the HD approved at
their sites. It was actually nore burdensone than
having our trial approved.

There were sone that treated it alnost |ike
It was an approved device that was on the shelf and it
was an off-1abel use. Some of the academ c centers
who were naybe nore fearful or nore conservative
really did place quite a few hurdles to investigators.
W al so have two investigators here who have enrolled

VSD patients under HD approvals who mght be able to
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tal k about the issues at their center.

DR. SKORTON: That's okay. 1’11 take your
word for it. |'m done.

DR TRACY: | guess we started at that end
of the table last tine so I'll shift over and ask Dr.
Crittenden to rai se questions.

DR. CRITTENDEN. |, too, enjoyed reading the
Panel Pack. | thought it was very interesting and |
agree this is a cohort ‘of patients who need a | ot of
hel p and surgery is probably not a good answer.

I, too, Ilike Dr. Skorton, have sone
concerns. Not so much concerns but questions about
this dinical Status Scale. Have you done anything to
| ook at the validity of this to see whether or not if
you take a second group of patients and |ook at it
whether or not this really nmakes any sense whether
it's valid?

DR JENKINS: No, we haven't done any
interater or other types of validity checks. Wat we
did do, though, is that the echo closure status was
reviewed by the core | aboratory and we did revise the

clinical status assessnents afterwards. This is a
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scale that was really designed specifically for this
study. It doesn't really have any external validity
beyond this other than face validity.

DR CRITTENDEN. So the FDA didn't ask you
to do it, you would have just presented the echo data,
| presume, for efficacy?

DR JENKINS: That's probably right.

DR. CRITTENDEN. The other question | had is
there are a nunber of device fractures. I's there
anything to be done about that or you just watch them
over time?

DR. JENKINS: The rate of device fractures
in this study is about half what it was with the
predecessor C anshell device. In the entire high-risk
trial to date, we've actually scrupulously screened
for fractures with out chest x-ray core |ab review and
W th fluoroscopies.

We found themas an incidental finding in
about 16 percent of this group of patients and in the
cohort overall. As of yet, we haven't found any
events that were definitely or probably related by the

safety commttee to the fractures.
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There were three instances in the non-
pi votal cohort, the non-VSD cohort where a patient
experienced palpitations at the time or around the
tine that a fracture was detected at the sane
endpoint. In those three cases the conmittee quoted
t hose events as possibly or plausibly related to a
fracture but there was nothing else.

There had been a rare nunber of events in
the original Canshell | cohort that were attributed
to fractures with masses in the heart or mnor
shifting of the device. W haven't observed that with
the new Cardi oSEAL devi ce.

DR CRI TTENDEN: Does this affect the
endot hel i zation of the device? Does it change that at
all?

DR JENKINS: | don't know for the
Cardi oSEAL device but we did recently, and I think
it's immnently about to conme out in the literature,
presenting a paper on the explant data fromthe
C anshell | cohort. I n that anal ysis where we had
really very good pathological information in all the

explants, there seened to be no association at all
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wi th endothelization in the presence of a fracture.

DR. CRITTENDEN. That's all | have.

DR. TRACY: Dr. Wttes.

DR WTTES: | have very little also. It
was very hard for nme to calibrate the results~against
what one woul d have expected because there was not
only no control but nothing that described what you
woul d have expect ed. Not being a cardiol ogist |
didn't know what to expect. That was very hard for
ne.

| also struggled with the very same issue
that you brought up about naking the assunption that
changing fromone to two on one row is the sane as
changing fromone to two in another row. | would have
been nicer obviously if you had been able to have
everybody in one row or the other because then at
| east you woul d see -- then you would know whether you
have i nprovenent or not.

| am particularly unconfortable about those
peopl e who changed rows and whet her the inprovenent
that you see is truly a clinical inprovement. | nean,

the inprovenent that you code is truly a clinica
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| mprovenent.

DR. JENKI NS: | think that the clinicians
answer but not the data person's answer to that woul d
be that nost of the patients who changed rows on the
primary assessnment did so because they had a pul monary
artery band actually renoved.

In general, that's not possible to do if you
haven't successfully closed a VSD because you can take

the . pulmonary artery band off and the patient goes

into congestive heart fail

The fact that the patients were able to
subsequent |y undergo pul nonary artery band renoval is
not quantitative but it is sort of a sign that the VvSD
was being at least partially successfully treated.

DR WTTES: | actually was asking that
clinical question. | guess the other issue then would
be is if this noved into a different center, how
center dependent. Again, it's an unanswerable
question but it's a qdegtion that as | read | wonder.

DR. JENKI NS: There were nultiple
interventionalists involved at one center but the bul k

of the data was fromone center. | think | would |ike
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to ask Dr. Hoyer or Dr. Boucek to talk about their

experience under the HDE approval.

DR. HOYER. H . |'m Mark Hoyer from Riley
Hospital in Indianapolis. | have no financial
interest in NMI Nbdical. I.was asked to come here

today and my expenses are being reinbursed today.

To answer, | think, Dr. Skorton's question
as well and then noving on, the HDE approval is very
different than the PMA. |'ve actually had experience
in two locations. | have been in Florida and had to
get approval.

Fortunately, sonebody had paved the way
already with the HDE category of approval which
allowed ne to kind of get in nuch nore easily. W
still required inforned consent for every patient. In
| ndi anapolis the exact same thing has held true. It
I's indeed an I RB approval.

Actually, although the I RB approval was
easier in Florida, it's been more difficult and there
was an entire full review board there in Indianapolis.
In fact, we still get infornmed consent for every one

of those patients.
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W' ve been involved in closing a few of
t hese conplex vsbs. (oviously not the 57 patients
t hat have been reported in the high-risk protocol
already. W actually have been involved with three
closures in two patients so obviously one of those had
mul tiple defects.

| think the logistics of that has actually
wor ked out pretty well. It requires some training
clearly. | was proctored initially in Florida for
fenestrated Fontans so | had sonme device experience
and then canme to Indianapolis and was able to carry
that forward. That's basically been ny experience
thus far. 1’11 let Dr. Boucek answer some nore unless
there is anything el se specifically.

DR BOUCEK: | would basically support what
Dr. Hoyer said. | also have no financial interest in
NM. M travel arrangenments were provided for

W' ve done nore |ike eight or so infants
under the HDE. Frequently they are extrenely ill
children like you' ve heard about. Often they are
referred to our institution for consideration of

transpl antati on because they've had previous surgical
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attenpts to close the VSD which have been unsuccessful
in children who are quite synptomatic.

It would be virtually inpossible to resubmt
them to another operation to try to close residua
vsps. These are very sick children and I think
because of the experience that we've |earned from what
the group at Boston Children's has done, we've
actually not had near what appears to be the
difficulty placing these as reported here.

| think there has been a |earning curve
whi ch has been comunicated to the community. Vé've
not had the problenms with heart block and things |ike
that. | think we've learned from other's experience.

This is certainly sonething I think can be
done in an institution where there is an active
interventional laboratory. | think we usually have
the capability for surgical backup but we've never had
to utilize it.

| think wth appropriate anesthesia
preparation and training, nMost of the adverse events
that you've heard about can be anticipated. Now, in

fact, we actually prevent them or prophylax them
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t hrough anticipation rather than responding to them
when they occur.

DR. TRACY: Dr. MDaniel.

DR. MDAN EL: Thank you for those conments.
| had a couple of questions when reading through this
in kind of a general -- let ne figure out what the
heading is here. Under CONTRAINDI CATIONS | was | ust
curious. It says, "Anatonmy which the Cardi oSEAL size
required would interfere wth intercardiac or
i ntravascul ar structure such as valves or pul nonary
veins."

| guess the pulnmonary vein is the part |
don't under st and. | know you have to do a trans-
septal cath to get there but is it the whole procedure
you are referring to so there may be injury to the
pul nonary veins in that sense? Because the Cardi 0SEAL
sitting in a VSD position shouldn't interfere. It’'s
in a couple of places and I'"mjust -- or is that nore
related to its use?

DR TRACY: That doesn't correct for the VSD
I ndi cati on.

DR. MDAN EL: Ckay. It's probably related
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to the ASD closure. | thought that.

Then a couple of comments on the patient's
guide to device and the closure. Again, | read these
fairly carefully. In the first sentence it's referred
to as a ventricular septal hole. 'Mst patients who by
this time are pretty nuch -- they knowit's a VSD or
you could spell it out.

| think that is kind of unusual |anguage.
On the second page where you're tal king about the use
of TEE, it should probably say TEE involves using --
putting an ultrasound probe to a patient. " mnot
sure what they would think that m ght be.

My only other comment on the patient or
famly information is that you don't at all refer to
the trans-septal part of the procedure passing all the
wires in and out of the body. |'m not nmaking any
comrent whether it should be in there.

It's a very conplex procedure but the
illustrations really inply that it's a fairly sinple
procedure. You go fromthe neck, pop this thing
through, and then you’re done. | don't know if that

needs further explanation or not but it was just
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something that | initially was confused because | knew
they had to cone fromthe left side. This was a bit

confusing to ne.

| have a couple nore questions. | think
that's it.

DR TRACY: Dr. Laskey.

DR. LASKEY: | really have only
congratul atory comments so I'Il be brief. These are
critically ill kids and, | guess, at sone point

adults, too. Anything you do for themthat a surgeon
doesn't want to tackle has to be respected.

| think that the clinical outcome nmeasure
that you struggled with is really overkill. | think
the data kind of speak for thenselves in terns of the
unbanding, as you said, and just general clinical
| mprovenent.

There are so many nore questions with the
met hodol ogy that is so limted, as you said, that they
al nost had to do better. You started out by giving
t hem t he worse possible rank they could have had by
giving themthe m ni num nunber and so forth, not just

by reverse regression to the nean but the way it's set
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up they had to do better.

My question to you is you had a few people
in your histograns who did worse. |s there sonething
that you now know about how to tell who is going to do
worse with this assuming it's a technically successful

I mpl ant ? Who should you not approach with this

devi ce?

DR JENKINS: | guess I’11l answer as well as
anyone else in the room | think that the technique
needs to be very cautious in small infants as

indicated by the infant who died directly as a result
of the procedure. - | also think that several of the
failures were attenpts at septation where septation
was probably not possible.

| think that's a clinician |earning curve as
opposed to somet hing technical. Hopeful ly we will
eventually be able to refine our understanding of what
is septable and what isn't. Those would be ny main
coment s.

DR BOUCEK: If | could just add frequently
you are doing these in situations where there is

nothing else to offer and the famlies are obviously
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quite interested in trying to avoid heroic therapy
li ke transplantation. | f you could effectively
septate a child that the surgeons had refused to
operate on for standard repair, then that would have
a significant inpact on that child.

There may be a child who you can't
effectively septate but because the damage to the
myocar di um from previous surgery or such things wll
still go on to need a transplant or may not survive.
|"'mnot sure that is a contraindication they are
trying to help those children.

| think the children that probably should be
excluded are the ones that they have in the panel
where it's likely that the act of closing the defect
Is going to predictably result in damage to the
myocardi um such as the AV valves or the sem | unar
val ves.

| think ultimately we would hope that many
of the children whose hearts are danaged by attenpts
to close conplex vsDs at surgery could be done
primarily with catheter techniques and avoid some of

the children who right now actually get damaged trying

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 200053701 www.nealrgross.com




{k‘wmwv :

10

11

12

13

14

15

16

17

18

19

20

21

22

292
to do a standard surgical closure.

DR LASKEY: Yes. These patients are beyond
the pale so there are no rules here really. | think
you are to be congratul ated on what you have done.

| just have one other question. Is it an 11
French upper --

DR BOUCEK: Ten French.

DR LASKEY: No problems in kids?

DR. BOUCEK: | think size is an issue as has
been indicated that if you get down to very snall
infants that's an issue but we put themin infants to
six kilogranms and it has been well tolerated and been
able to go back through the internal jugular vein.

O course, if we do procedures |ike ecmo
where we put canulas into the internal jugular vein,
they are nmuch bigger than even that 10 French so there
is precedent for putting |arge structures like that
into the internal jugular vein.

DR. LASKEY: Thank you.

DR. TRACY: Thank you. This is obviously
just a very incredible patient population. It nust be

just extraordinarily difficult to get consent for a
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procedure that has a 99 percent chance of an adverse
event occurring, a 16 percent chance of a device
failure occurring, and a 7 percent chance of death,
that offers an 80 percent chance of closure and a 72
percent chance of clinical inprovenent.

It sounds like a very difficult thing to
wal k into sonebody's room and explain that to them
| think this would have to be part of the physician
training to tell people how they can deal with that.

DR, JENKI NS: | think it really has to do
with Dr. Boucek was just suggesting which is whether
the alternatives that you're offering the famly of
this doesn't work.

The way that we nornmally approach it in
Boston is by explainitqgthem that the cardiac
anest hesi ol ogi sts are going to be at their side and
are going to wal k themthrough the procedure and be
there to hopefully take care of anything that comes
up.

We don't send people into this procedure

with a rosy hope that everything will be absolutely

perfect but with the hopefulness that if the
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procedures are successful, that they may avoid needed
to go through something that would be even worse or
just not nmaeking it.

DR, HOYER: [f | could say another thing.
Mark Hoyer. That brings you to the issue that you're
faced with a conplex patient problem and options that
you want to discuss wth a famly, whether that be
surgery.

We've already heard that the surgery nay be
extrenely high risk. Then we bring into this that we
have the possibility of maybe using a device to close
a defect in the cath lab, albeit at somewhat higher
risk than a normal diagnostic procedure woul d be.

Then we have to kind of think about the
i ssues of what the burden nmight\ be of the
adm ni strative aspects of an HD approval versus a PMA
and rmore wdespread application of the device.

Cccasional |y what happens is we get lots of
questions about insurance issues. It's extremnely
frustrating or disheartening, | guess, to see a famly
that mght be faced with a decision of a financial

burden versus a soul and heartfelt decision for their
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child.

| think that nmakes it a difficult thing.
Qoviously most situations they will opt for doing what
they possibly can for their child. It does not -- it
still enters into the -equation and becones a
consideration in their mnds and they do ask about it.

DR BOUCEK: | agree with you conpletely.
If | had to hear this list of potential adverse events
from the procedure, | think | would run as fast as |
could fromthe hospital.

What we usually do actually is put a side-
by-si de consent with surgical and device and try to
conpare the relative incidence of these conplications
or adverse events with either procedure since that is
really their only two options since these children
don't have the option of saying, "I‘'m just going to
| eave and pick my battle another day."

They really need sonet hi ng done and they
have to make that decision. V& go through each one,
what is the incidence of an air enbolus being on
bypass, what is the incidence with this type of

procedure, and try to give them what we think is the
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fairest conparison we can.

Then we have some parents that because this
is still considered "investigation," they will say,
w111 stick with surgery." | think that is one of the
reasons that this sort of onus may have an inpact on
a patient's decision about what may be best for them

DR TRACY : | think that the patient
education material, | agree, | like the idea of having
sonething to give but it just |ooks like you’re going
to pop that thing in there and pull that little thing
back.

| think it needs to be redone to show the
conplexity of the trans-septal snaring, etc., etc.
That may actually help with the consent because the
patients can -- the family then can understand the
compl exity of the procedure that the child is about to
under go.

Just a couple others for my own curiosity.
Wy do upsize to a 1.7 to 2 to 1 size on the size of
the occluder that's used? Do you stretch it out
intentionally? That seems |like you would be

increasing the risk of mechanical problems or
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arrhythmicprobl ens. |s that because they are sort of
genestrated areas or why is that thing so big?

DR BOUCEK: Well, you don't really stretch
out the area with this type of device. Wth a sizing
bal | oon you try to get an indentation in the balloon
so you know what the size of the balloon is. O
course, the center pin on this device does not inpinge
upon the edges of the VSD

The flanges tend to reach around the edges
of the VSD so you don't expand the size of the defect
the way that some other types of devices do when they
are designed to fill the defect fromthe inside. |
think that is a fundamental different.

W found actually that those criteria which
were based primarily on closing an atrial septal
defect, | think that 1.7 to 2, are probably very
conservative when it comes to a ventricular septal
defect since the nmuscle tends to construct down and
actually become smaller during the tinme when the heart
woul d be generating the nost pressure which would |ike
result in the device noving.

| think those are very conservative. Wen
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you size these vsDs nost end up being a relatively
small. Some of the sizing choice in the defect ends
up being can you cover adjacent vsDs when there are
nultiple -- excuse me, VSDs in the sane |ocation

DR TRACY : One ot her thing. In severa
places | see that the ACT is 200 m || i seconds. You
m ght want to go through and change that.

Dr. Aziz.

DR az1z: Again, | think | would like to
commend the investigators for tackling a difficult
problem in these young infants and Kids. | want to
sort of focus ny comments on the adult popul ation, the
post - VSD. At |least, those are the patients that |
have sonme experience with

This is a group of patients who can be very
difficult to manage. | think the managenent
surgically of that condition has evolved over the
years with people saying you should wait for a while
bef ore you operate on them because hopefully the
tissue had sort of scarified so the sutures would stay
there.

| think the contraindication to that is if
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you wait, the guys who really need it nost die early.
Most peopl e have been forced to operate on these
patients earlier.

| see that you have a small subset of
patients who have had post-infarct vsps. My coments
are going to be directed to these patients. A |ot of
these elderly patients also have concurrent coronary
artery disease. In the patients who you propose or
think of doing this VSD closure, what is the thought
process about handling the coronary artery disease
that is present at the same time? Anybody on the
panel ?

DR. BOUCEK: | would imagine Dr. Lock has
probably the nost experience with the post-M VSD. |
have no experience with it.

DR.  JENKI NS: |'d like to say that post-
I nfarction VSD was not considered as part of the
| abeling indication for this submssion. Primarily
because of the small anount of data that we had, we
really didn't think it was sufficient to show safety
and efficacy in that small group.

DR LOCK: | have two comments on the post-

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 200053701 www.nealrgross.com




-

10

11

12

13

14

15

16

17

18

19

20

21

22

300

infarction VSD patients. Mst of the patients that
have been successfully managed using the entire series
of devices that we used have all been post-operative
patients.

M5.  MOYNAHAN: Coul d you pl ease introduce

your sel f?

DR. LOCK: I'msorry. M nane is Jim Lock
and I'mfromthe Children's Hospital in Boston

IVB. MOYNAHAN: And any conflict of
interests?

DR LOCK: I'mon the Board of Trustees of
-- Board of Directors, actually, of N tinol Medical
Technol ogi es. | don't own any stock in the conpany,
although I do -- | amassigned options. | receive
conpensation for serving on the board which I donate
to the Children's Hospital.

My institution receives royalties for the
commercial sales of a series of different devices that
were developed at the Children's Hospital. As an
i ndividual 1'm assigned sone of those royalties from

the Children's Hospital.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
: 1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 200053701 www.nealrgross.com




